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1.OI NOI DAU

Lap trinh cdu tric 1a phuong phép 16 chirc, phin chia chuong trinh thanh cac ham,
thu tuc. Chung duoce dung dé xur 1y di lidu nhirng lai tach rdi cic cdu tric dir ligu,
Thong qua cdc ngdn ngir Foxpro, Pascal, C da sé nhiing ngudi lam Tin hoe di khd
quen biét voi phuong phép lip trinh nay.

Lap trinh hudng d8i tugng (object-oriented programming) dya trén viéc 18 chirc
chuong trinh thanh cdc 16p relass). Khide vai ham va tha tuc, ¥op [& mdt don vi bao gém
ca dir ligu va cac phuong thire xir 1y, Vi vily 16p c6 thé mé ta céc thuc thé mot cach chén
thye, day di ca phan dir lidu va yu ciu quan 1§, Tu tudng 14p winh hudng dbi tong
duge dp dung cho hiu hét cic ngon nglt moi chay trén mdi truong Windows nhu
Microsoft Access, Visual Basic, Visual C. Vi vy vige nghién ctu phuong phép 1dp trinh
mdi ndy |a rat can thiét ddi voi tat ca nhiing ngudi quan tam, yéu thich Tin hoc.

C'" ra déi nam 1973 voi muc dich ban ddu 1a dé viét hé diéu hanh Unix trén méy
tinh mini PDP, Sau d6 C dd dugc sir dung rdng rdi trén nhiéu loai mdy tinh khac nhau
va da trdr thanh mot ngdn ngir 1ap trinh cdu triic rit duoe va chudng trén toan thé gidi,

Dé dua € vio thé gigi hudng dbi twong, nam 1980 nha khoa hoc nguot My
B. Stroustrup'™ da cho ra doi mot ngdn nglr C méi ¢o tén ban diu 1a "C ¢o I&p", sau do
dén ndm 1983 thi goi 14 C"". Ngon ngit C 13 mot sy phat trién manh mé cla C. Trong
C" chang nhitng dua vao tdt ca cac Khai niém, ¢dng cu cua lap trinh hudng doi trgng ma
con dua vao nhicu kha nang mai mé cho ham. Nhur vy C™ [a mdt ngdn ngir lui cho phép
10 chic chuong trinh theo céc 16p va cac ham. €3 thé néi C'* da thic ddy ngén npit C
von da rat thuyCt phyc di vao the gidi 18p trinh hudng dbi trong va C™* da tré thanh ngdn
ngil hudne ddi tuong néi bat trong nhirng ndm 9.

) Cudn sich nay s& trinh bay mot cich hé,lhéng céc khat ni¢m ciia ldp trinh hudng
doi tuong durge cai dat trong C™ nhu 19p, d6i tugng (objecy), st thira ké finheritance),
tinh wong (ng boi (polymorphism) va cac kha ndng méi trong xay dung, sir dung him
nhur: d("')i_lham chiéu, déi mac dinh, ham trimg tén, ham toan 1r, C6 mat b vin dé& con it
duge bict dén nhwr céch xdy dung ham véi sé dbi bat dinh trong C ciing s& dugc gidi
thi¢u. Céc clnrong tir 1 dén 11 vGi cach giai thich ti mi va voi gin 100 chuong trinh
minh hoa s¢ cung cip cho ban doc cac kha ni¢m, phuong phép va kinh nghiém lap
trinh hudng doi tuong trén C7. Co mot phu fue cudi sich (Phuy lyc 6} s& hé théng ngan
eon phuong phap phan tich thiét ké va lip trinh huéng ddi tugng teén binh dién chung.

Cudn sach gbm 12 chuong v 7 phu luc.

Chwong 1 hudmg din cich lam viée voi phin mém TC™™ 3.0 dé thir nghiém cac
chuong wrinh, trinh bay so luge vé cac phuong phip 1dp trinh va gidi thiéu mét s6 mo
rong don gian caa C

Clieng 2 trinh bay cic kha ning méi trong vige xdy dung va sir dung ham trong
C  nhur bién tham chicu, doi ¢o kicu tham chiéu, ddi co gia tri mic dinh, ham tryc
tuyén, ham trung tén. ham toan tir.

Churong 3 ndét vé mdt Khai niém trung tim ctia ip trinh huéng ddi rong A lop g
Dinh nghia 16p, khai bao cdc bién, mang dbi wong (kidu [(’)p), phuong thie, ding con trd
this trong phirong thire, pham vi truy xudt cda cde thirh phin, cac phuang thirc tedn (.,

[ .. . . . - . .
- Tae gia etia € 13 nhi khoa hoc Dennis Ritchic,
! Bjarne Stroustrup’s va Desnis Ritchie déu Yam viée & Bell Lab (M$) - noi quy tu rit nhiéu nha
khoa hoe v nghién ciru hing diu vé linh vire may tinh.



Chiromyg 4 trinh biy cac van dé tao dumg, sao chép, huy bd cac dbi tugng va céc vin
dé khac ¢o lién quan nhu: Ham tao, ham tao sao chép, ham huy. toan tr gan, cip phat
bd nhd cho dai tugng, ham ban, 1ap ban.

Chuomg 5 trinh bdy mdt khai niém quan trong tao nén kha nang manh cua 13p trinh
hudng ddi tugng trong viée phat trign, mé rong phin mém, do 14 kha ning thira ké cia
cac top.

Chiremg 6 trinh bay mdt khai nigm quan trong khac cho phép xir ly cdc van dé khac
nhau, cac thyc thé khac nhau, cac thudt toin khic nhau theo cung mét luge da théng
nhét, d6 14 tinh tirong (mg bdi va phirong thire do. Cac cong cu nay cho phep dé dang to
chire chuong trinh quan 1y nhidu dang d6i tugng khéc nhau.

Chuong 7 trinh bay céc thao tac trén t§p nhu: tao mot tép mdi, ghi dir liéu tir b nhé
1én 1€p, doc di liéu tur tép vao bd nhe, .

Chieomg 8 noi vé viée t chire vao;’ra trong C*'. C  dua vao mt khai niém mdi goi
l4 cac dong tin (Stream). Céc thao tac vao/ra s& thuc, hién trao d6i dir lidu g gitra bo nho
voi dong tin: Vao la chuybn dir li¢u tir Cong nhip vao bg nho, ra la chuyén dir ligu tur
bé nhd lén dong xudt. Dé nhap xuvit dir ligu trén mot thiét bi cu thé nao, ta chi cén gan
dong nhap xudt vai thiét bi d6. Viée t6 chirc vao ra theo cach nhur vay la rat khoa hoc
va tién loi vi nd ¢6 tinh dac |ap thiét bi.

Chueng 9 trinh bay cac ham dd hoa sir dung trong C va C . Céc ham nay dugc sir
dung rai rac trong toan bd cudn sach dé xay dimng cac dbi rgng d6 hoa.

Cturomg 10 trinh bay cac ham truy xudt true tiép vao bd nhd clia may tinh, trong dé
¢6 b6 nhe man hinh. Cac ham nay s& duge sir dung trong chuong 11 dé xdy dung cac
1ép meny va cira s0.

Chiwrong 1§ gioi thidu 5 chuong trinh trong dbi hoan chinh nhiam minh hoa thém
kha nang va k¥ thuit 14p trinh hudng dbi tugng trén C'

Chiremg 12 trinh bay thém mdt s6 chuong trinh hudng d6i twong trén €, Day la
cac chuong trinh tuong dbi phire tap, hitu ich va sir dung cdc cong cu manh coa €™

Phu luc I trinh bay céc phép todn trong C™* va thir tir vu tién cta ching.

Phu luc 2 118t ké mdt danh sach cac tir khod cia

Phu lye 3 trinh bay bang m3 ASCII va mi quét cua cac ky ty.

Phu fuc 4 trinh bay mit van dé quan trong nhumg con it duge n01 dén trong cac tai
ligu, 406 1& cach sir dung con 16 void dé xdy dung cac ham véi sb ddi khong cb dinh
gidng nhu cdc ham printf va scanf cia C .

Phu luc 5 s€ gidi thi€u tom tat hon 200 ham dé ban doc tién viée tra etru. (Vi trong
C"”" van st dung cac ham cia C).

Phy luc 6 trinh bay mdt cach ngln gon phuong phap phan tich, thiét ké va Iap trinh
hudng doi rong trén binh dign chung.

Phu uc 7 teinh bay mét sb chuong trinh minh hoa thuét tedn dé quy kiéu quay lui.

Khi viét ching t6i da hét sirc ¢b gang dé cudn sach duge hoan chinh, song chic
chiin khong tranh khai thiéu sot, vi vay rit mong nhén duge sir gp ¥ clia doc gia.

Nhan dip nay chung tdi xin chan thanth cam on Thac s7 Nguyén Vin Phéc da tén
tinh gitp d& trong viée hiéu dinh va bién tdp cudn séch nay.

-

CAC TAC GIA



Chuong 1

¢** & LAP TRINH HUGNG DOI TUONG

Trong chwong nay trinht bay cdc viin dé sau:

- Cdch s dung phin mém TC™ 3.0

- Nhitng sua déi cin thiét mot cluong trinh C dé bién no thinh mot
chitong trinh C'7 (chay duoc 1rong méi triuong Cc'7)

- Tém lwoe vé cac phwong phap ldp trinh cdu triic va Idp irinh
hirdng doi tirpng

-~ - = R el
- Nhitng mo rong cia C so vdi C

§1. TURBO C*™* 3.0

Cic vi du trong cudn sach nay sé viét va thye hién trén mdi truong TC™
3.0, Bo cai dat TC'' 3.0 gdm S dia. Sau khi cai dit (gid sir vao thu myc
C:ATCY thi trong thu mye TC sE gfﬁnl cac thur muc con sau:

CHTCMIGL chia cae 1ép dudi BGI va CHR

CATCBIN chaa cac tép chuong trinh (dudi EXE) nhw TC, TCC, TLIB,
TLINK

CATCANCLUDE chia cac tép tiéu dé dudi H

CATCMLIB chia cac tép dudi LIB, OBJ

Dé vao mdi trudng cia TC chi cn thue hién tép chuong trinh TC
trong thu myc CYTCABIN. K&t qua nhan duge hé menu chinh cua TC™ voi
mau nén xanh gin giéng nhur hé menu quen thude ctia 1'C (Turbo C). Hé
menu cua TC' gdm cac menu: File, Edit. Scarch, Run, Compile, Debug,
Project. Options, Window. Help.

Cach soan thao. bicn dich va chay churong trinh trong TC™ cling gibng
nhu trone TC. ngoai (rlr diém sau: Tép chuong trinh trong h¢ soan thdo cua
1C" ¢6 dudi mic dinh [a CPP ¢on trong TC thi tép chwong trinh ludn ¢d
duoi C.

Trong TC™ ¢6 thé thue hién ¢a chuong trinh C va C™. Pé thuc hién
chirong trinh C ¢an ding dudi C dé dit tén cho tép chuong trinh, dé thuc
hién chuomg trinh C** can ding dudi CPP dé dit tén cho tép chuong trinh.



§2.C*VAC

- €6 thé néi C™ 12 sy mé rong (dang ké) cua C. Didu d6 c6 nghia la
moi kha ning, moi khai niém trong C déu dung dwoe trong C*.

- Vi trong C*' sir dung gan nhu toan bé cic khai niém, dinh nghta, cac
kleu di lidu. cac cdu trae 1énh. cac ham va cac ¢Ong cu khdc cua C, nén yéu

cau bat bude ddi voi eac doc gia C™ 1a phai biét sir dung tuwong déi thanh
thao ngdn ngir C.

-ViC 1 sy me an cua C, nén bdn thdn mét chuong trinh C da la
chivong trinh 7 ((.hl can thay dudi C bing dudi CPP). Tuy nhién Trinh
bién dich TC'" yéu cdu moi ham chuén ding trong chuwong trinh déu phai
khai bio nguyén miu bang mét cau 1énh #include, trong khi didu nay khong
bat bude ddi véi Trinh bién dich cta TC.

Trong C ¢6 thé dung médt ham chudn ma bé qua cau lénh #include dé
khai bao nguyén méu cta ham duoc dung. Didu nay khong bdo 16i khi biéu
dich, nhung ¢6 thé din dén két qua sa1 khi chay churong trinh.

Vi du khi bién dich chuong trinh sau trong mai tr wdng C s khdng giip
cde dong canh bdo (warning) va thong bao 15i (error). Nhung khi chay s&
nhan duge két qua sai.

finclude <stdio.h>
void main()
{
fleal a, b, ¢, p, s5;
prinli {"\nNhap a, b, c: "};
scan! (" I% 51", wa, &b, &) ;
BP=ola bt bor ) /O7;
Ho=osqrit(p * {p - a) * (p - b) * (p - c));
print! ("\nlien tich = %0.2f", s);
goetceh{};

Néu bién dich chuong trinh nay trong TC*" s@ nhan duge cdc théng bao
151 sau:
Eror: Funtion ‘sgrl’ should have a prototype
Eror: Funtion ‘getch’ should have a prototype

Dé bién chuong trinh trén thanh mét chuong trinh C* cin:

+ Dat tén chuong trinh véi dudi CPP

+ Thém 2 cdu 1énh #include dé khai bao nguyén mau cho cac ham sqrt,
getch:
finclude <math.h>
finclude <conio.h>



§3. LAP TRINH CAU TRUC & LAP TRINH DOl TUONG
3.1. Phuong phap Idp trinh cdu tric

- Tu tudng chinh cua tap trinh ciu tric Ia té chirc chuong trinh thanh
cac chuong trinh con. Trong PASCAL c6 2 kiéu chuong trinh con 1a thi tuc
va ham. Trong C ¢hi ¢6 mdt loai chuong trinh con 1a ham.

Ham 1a mot don vi chuong trinh déc lip ding dé thuc hién mét phin
viéc nao do nhu: Nhip sb 1icu, in két qua hay thue hién mdt s6 tinh todn.
Ham cén ¢ déi va cac bién, mang cuc bd dung riéng cho ham.

Vide trao ddi dir lidu gitia cac ham thue hién thdéng qua cac dbi va céc
bién toan bo.

Cac ngdn ngit nhu C, PASCAIL, FOXPRO 1a cdc ngdn ngir cho phép
trién khai phuong phap lap trinh cau tric.

Mét chuong trinh cdu tric g("im cdc cdu tric dir liéu {nhu bién, mang,
ban ghi) va cac ham, thu tuc,

Nhiém vu chinh cua viée t& chire thidt ké chuong trinh cdu trac la 14
chitc chuong trinh thanh cac ham, thi tuc: Chuong trinh s& bao gém céc
ham, thu tyc nao.

Vi du xét yéu cdu sau: Vit chuong trinh nhép toa d6 (x, y) clia mot day
diém, sau do tim mét cap diém cach xa nhau nhét.

Trén tu tudng ctia ldp trinh cdu tric cé thé b chire chuong trinh nhu sau:

+ Sir dung 2 mang thye toan by x va y dé chira toa d6 day diém.
+ Xay dung 2 ham:

Ham nhapsl ding dé nhip toa do n diém, ham nay c6 mét dbi la bién
nguyén n va duge khai bao nhu saw:
vold nhapsliinl n};

Ham do_dai ding ¢é tinh d dai doan thing di qua 2 diém co chi sé 1a i
va j. no duge khat bdo nhu sau:
float do dai(int i, int 7j);

Chuong trinh C cho bai toan trén duoc viét nhu sau:
#include <stdio.h>
#include <conio.h>
finclude <math.h>
float x[100], y[100];
tloat do _dai{int i, int 3)
{

return sqrt{pow({x[(i] - x[jl, 2) + pow(y[il - yI[il, 21):



void nhapsl {int n)

{
int ij;
for {i=1; i<--n; ++i})
{
printf ("\nNhap toa do x, y cua diem thu %d: ", i);
scant {"%£%1", &x[i], &y[i]}:
}
}
void main()
{
int n, 1, 7, imax, jmax;
floal. d, dmax;
printt {"\nSc diem N = "};
scanf {"%d", &n);
nhapsl{n}:
dmax = do _dai(l, 2); imax = 1; jmax = 2;
for (i=1; i<=n-1; ++i}
for {j -i+l; j<=n; 1+7j}
{
d - do_dai{i, j):
if {d > dmax}
{
dmax = d;
imax = i;
jmax = j;
}
}
prinl.f {"\nlhoan thang lon nhat co do dai = %0.2f", dmax);
printt {"\nhi qua 2 diem co chi so la %d, %d”, imax, jmax);
agetoehi);
}

3.2. Phirong phap lap trinh huéng ddi twgng

+ Khai niém trung tdm cta 1ap trinh huéng déi twong 1a 16p (class). C6
thé xem 16p la su két hop cac thanh phédn dir lidu va cac ham. Ciing ¢6 thé
xem 16p 14 su mé réng cia cdu trite trong C (struct) bing cdch dua thém vao
cac phuong thiac (method) hay con goi la ham thanh vién (member
function). Mét 1&p duge dinh nghia nhu sau:
class 'I'én_10p
{ // Khai bdo cic thanh phan dit 1liéu

// Khai bao cac phuong thic

b2

+ Cac phuong thite ¢6 thé duoc viét (xdy dung) bén trong hodc bén



ngoai (phia dudi) phdn dinh nghid 16p. Ciu tric (cach viét) phuong
thire twong ty nhu ham ngoai trir quy tic sau: Khi xay dung mdt phuong
thirc bén ngoai dinh nghia 16p thi trong dong dau tién can ding tén lép
va 2 dau : dat trude tén phuong thire dé chi rd phuong thire thude lop
nao (xem vi du bén dudi).

+ Sir dung céc thanh phéin dir liéu trong phuong thire: Vi phuong thic
va cac thanh phén dir lid¢u thude cing mot 1ép va vi phuong thirc duoc lap
1én ¢dt dé xir 1y cic thanh phén dir liéu, nén trong than cta phuong thirc cé
quyén truy nhap dén cac thanh phén dir liéu (cua cung 16p).

+ Bién 16p: Sau khi dinh nghia mot 1op, ¢6 thé ding tén lop dé khai
bao cac bién kiéu lop hay con goi 1a dbi tuong. Mdi dbi tuong s& ¢o cac
thanh phan dir 1iéu va cdc phuong thirc. Loi goi mot phirong thirc ¢n chira
tén dbi tuong dé xac dinh phuong thirc thue hién tir ddi tugng nao.

+ Mot chuong trinh huong d6i trong sé& bao gdm céac 1dp 6 quan
hé vor nhau.

+ Vi¢e phén tich. thiét ké chuong trinh theo phurong phéip huéng dbi
trong nhim thiét ké, xdy dung cac 1p.

+ Tir khdi ni¢m 16p ndy sinh hang loat khai niém khac nh: Thanh
phan dir lidu, phuong thire, pham vi, su dong géi, ham tao, ham huy, sur thira
ké. 16p co sir, 1op din xut, twong tmg bdi, phuong thirc ao, ...

+ Uu diém cua viée thiét ké hudng ddi tugng la tap trung xac dinh
cac 16p dé md ta cac thuc thé cia bai toan. Mi 19p dua vio céc thanh
phin dii li¢u cua thue thé va xay dung ludn céc phuong thic dé xu ly
dir liéu. Nhu vay viéc thiét ké chwrong trinh xuat phat tir cac ndi dung,
cée van dé ciia bai toan,

i Cac ngdn neit thudn tuy huéng ddi tuong (nhu Smalltalk) chi hd trg
cac khaj niém vé 1op. khéng ¢6 cae khai niém ham.

+ ' 1a ngdn ngir lai, ndé cho phép sir dung ca cdc cdng cu cua 1ép
v ham.

Bé minh hoa cac khdi niém vira néu vé 14p trinh hudng déi tuong
ta trés lai xét bai toan tim d@ dai 16n nhét di qua 2 diém. Trong bai toan
nay ta gap mét thue thé 1a diy diém. Cédc thanh phédn dir liéu cia lép
day diém gom:

- Bién nguyén n 14 sé diém cta day

- Con trd x kiéu thue tro dén ving nhé chira diy hoanh d6.

- Con tré y Kiéu thue trd dén viing nhé chia day tung do



Céac phuong thire cén dura vao theo yéu cdu bai toan odm:

- Nhap toa dd mot diém

- Tinh dé dai doan thing di qua 2 diém

Dudi day 1a chuong trinh viét theo thiét ké hudng d6i twong. Dé thue
hién chuong trinh nay nhd dit tén tép ¢4 dudéi CPP. Xem chuong trinh ta
thay thém mdt diéu mai trong C™* 1a:

Céc khai bao bién, mang cé thé viét bit ki chd nio trong chuong trinh
(tat nhién phai trude khi sir dung bién, mang).
#include <stdio.h>
#include <conio.h>
#include <math.h>

#include <alloc.h>
class daydiem

{
public:
int n;
tioat *x, *y;
float. do daif{int i, int j}
{
rcturn sgrié{powi{x{i] - =x[j], 2) +
powly[i] — v[il., 2}};
H
void nhapsl {void);
}:
vold daydiem: :nhapsl {void)
{

int i;

prinLf{"\nSo dicm N = "};

scanf {("%d™, &n);

= {float*)malloc{{ntl}Y*sizeof (float)};

Y {float*)malloc({n+l)*sizcof{float));

Tor (1 :1; i<=n; 1+t1)

{
printf (*\nNhap Leca do x, y cua diem thu %d: ™, i};
scanf ("%#{%f", &x[il, &y[{il):

t
void main{}
{
daydiem p;
p.nhapsl {);
int. n, i, J, imax, jmax;
fleocat d, dmax;
n = p.n;

10



dmax = p.do dai(l, 2); imax = 1; jmax = 2
for (i 1; i<=n~1; ++i)
for {(3=1+1; Jj<-m; 14#7)
{
d p.do daif{i, 1j);:
if (d > dmax)

{
dmax = d;
Lméx 1 ;
jmax [

}
printf {"\nboan thang lon nhat co do dai = %0.2f", dmax);

print.M{"\nki qua 2 diem co chi so la %d, %d", imax, jmax) ;
getch ()

§4. MOT SO MG RONG BON GIAN CUA ¢ SO VOi C

Trong muc nay trinh bay mét sé mé réng ctia C*, tuy don gian, ngin
gon nhung dem lai rat nhiéu 1ién loi.
4.1. Viét cic dong ghi cha

Trong C™" vin ¢ thé viét cde dong ghi chu trong céc diu /* va */ nhu
trong C. Cach ndy cho phép viél cde ghi ¢ha trén nhidu dong hodc trén mdt
domg, Ngoai ra trong C" con cho phép viét ghi cht trén médt dong sau 2 ddu
gach chéo, vi du:
int %, y; // Khal bao 2 bién thuc
4.2, Khai bao linh hoat

Trong C tit ca cac ¢iu 1énh khai bdo bién, mang cuc bd phai dat tai dau
khéi. Do viy nhiéu khi. vi trf khai bao va vi tri sir dung ctia bién kha xa
nhau, iy kho khin trong viéc kiém soat chuong trinh. C™ da khiic phuc
nhuqc(ﬁénxnéybﬁngcédlchophépcéclénhkhaibéolﬁén,n@ngcéthédét
bat ky chd nao trong chuong trinh trude khi cac bién, mang duge sir dung.
Vi du chuong trinh nhap mot diy sé thue ri sap xép theo thir ty ting dan c6
thé viét wong C** nhu sau:
fFinclude <sldio.h>
#include <conio.h>
finclude <alloc.h>

votd main{}

{

int n;

11



printf {"\nSo phan tu cua day N = ");
scanf {"%$d™, &n};

[loat *x = (fleat*Imalloc{(ntl)*sizeof(float));
for (imt 1 1; i<=n; t1ti)
{

printf ("\nX[%d] = ", i};
scanf ("S$E", x+i};
}
for (i=1; i<=n-1; ++i)
for (int j-i+l1; j<=n; ++3)
if (x[i1>x[F])

{
flocat tg = x[il;
x[i] - =x[il:
x|jl = tg;

}

prinli ["\nbay sau khi sap xep\n™};
far {1 -1; i<=n; tti)
printf {"s0.21™, x|i]):
qgoetceh{);
}
4.3. Toan tir ép kicu
Todn tit nay duge viét trong C nhu sau:
(kidu)bidu thuc
Trong C** véin ¢6 thé dung cach viét nay. Ngoai ra C™* cho phép vict
mot cach khac tién 1o1 hon nh sau:
kidu({bidu thuc)
Vi du chuong trinh tinh cong thire:
S=2/1 + 3/2+ ..+ (n+l}n

véi n la mot s nguyén duong nhap tir ban phim, ¢6 thé viét nhu sau:
Finclude <stdio.h>
finclude <conio.h>
vold main()
{
int. n;
printf ("\nSc¢ phan tu cua day N = "};
scanft ("%d", &nj;
float s = 0.0;
for (int i-1; 1<-:-n; ++1i})
s + float{i+1)/float{i); // ¥p kidu theo C"’
prinl.f ("5 = %$0.2f", s5);
getch(});



4.4. Hing cé kiéu

Dé tao ra mét hing ¢6 kiéu. 1a st dung tir khod const dit trude mot khai
bio ¢6 khoi gan gid tri. Sau day 1a mot sd vi du.

+ Hang nguyén:
const int maxsize = 1000;
int a|maxsize];

+ Céu tric hing:

Ltypede! strucl
{
int x, v; // Toa dd cina diém
int mau; // Ma mau cua diém
} DIEM ;
const DIKM d = {320, 240, 15};

Chuong trinh dudi ddy minh hoa céch ding hing cé kiéu. Chuong
trinh tao mét cdu tric héng (kiéu DIEM) mé ta diém gifta man hinh dd hoa
véi mau tring. Diém nay duge hién thi trén man hinh dd hoa.
$include <stdio.h>
kinclude <conio.h>
finclude <graphics._h>
finclude <stdlib.h>
typedel struct
{

int x, vy;
int mau;
b oDIEM;
void main()
{
int mh = 0, mode = 0;
initqgraph{(&mh, &mode, "%");

int loi - graphresult{};
if (loi)
{

printf("\nLoi do hoa: %$s™, grapherrormsg(loi}};
getch(); exit(0);

}
consl DIKM gmh {getmaxx () /2, getmaxy(}/2, WHITE};
putpixe! (gmh.x, gmh.y, gmh.mau); ‘

gelah(};
closeqraph();

Chuay:

a. C6 thé dung cac ham dé gan gia trj cho cdc hing c6 kiéu (trong
chuwong trinh trén dang cac ham getmaxx va getmaxy).
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b. Moi céu 1énh nhim thay déi gia ti hing c6 kidu déu bj bao 15i khi
bién dich chuong trinh. Vi du néu trong chuong trinh dua vao cau lénh:
gmh.x = 200;
thi khi dich chuong trinh s& nhin duge thong bao 13i nhu sau:

Cannet modify a const cobject

4.5. Cac kiéu char va int

Trong C mdt hing ky tur dioce xem 1a nguyén do dé nd ¢o kich thude 2
byte. vidu trong C:
sizeol {*A*) -~ sizeoffinl) 2

Con trong C™' mét hing ky tr duoe xem 1a gi4 tri kidu char va c6 kich
thude mét byte. Nhu vy trong C thi:

sizeof (*A') = sizeof (char) =1
4.6. Ly dia chi cic phin ti mang thye 2 chiéu
Trong TC 2.0 khéng cho phép dung phép & dé lay dia chi cac phan tir

mang thye 2 chidu. Vi vdy khi nhdp mdt ma tran thue (dung, scanf) ta phai
nhap qua mot blCl‘l irung gian sau d6 mdi gan cho cac phin tir mang.

Trong TC "' 3.0 cho phép ldy dia chi cac phan tr mang thye 2 chiéu, do
d6 ¢6 thé dung scanf dé nhap truc tlcp vao cac phén tir mang

Chuong trinh ( " dudi day sé minh hoa didu nay. Chlrong trinh nhép

m@t ma tran thue cip mxn va xae dinh phin tir ¢6 gid tri 1on nhét.
finclude <conio.h>
linclude <stdio.h=
void main()
{
float al201{20], smax:
int m, n, i, j, imax, jmax;
clrseri();
puts ("Cho bict s¢ hang va so cot cua ma tran: ");
scanf {"%d%d", &m, &n);
for (i:1; i< m; ++i)
for (j=1; j<=n; ++7j)
{
printf ("\nafg%d}(%d] ~ *, i, 1);
scanf ("%f", &alillji): // Liy dia chi phdn tu mang
// thyuc 2 chidu
}
smax = a{l][1l]; imax=1; jmax=1;
tor (1 1; i<-m; ++i})
for () Y j<=n; +17)
Lf {smax<alil[]])

{
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smax - alillj];
imax = 1i;
jmax = j;
1
puts({ "\n\nMa tran");
for {i=1; i<=m; +t1i)
for (§j=1; j<=n; ++i)
{
if {J==1) puts{"");
print £{"%6._1Ff", al|i] [11):
i
puts({ "\n\nPhan tu max: "};
printf{"\nce gia tri = 36.1f", smax);
printf{"\nTai hang %d cot %d ", imax, jmax);
getchi();

§5. VAO RA TRONG C**
5.1. Céc toan tir va phuong thire xuit nhip

Dé in dir liéu ra man hinh va nhép dir liéu tir ban phim, trong C™ vin co
thé dung cac ham printf va scanf (nhu chi ra trong cac chuong trinh C** &
¢ac muc trén).

Ngoai ra trong C" con ding toén tir xudt:
cout << bidu thac << ... << bidu thic;

dé dua gid tri cac bidu thirc ra man hinh, ding todn tir nhap:
cin >> bién >> ... >> bién:

dé nhap cac 2id tri s6 (nguyén thuc) tir ban phim va gan cho cdc bién.

D¢ nhap mot day khong qud n ky tr va chira vao mang h (kiéu char) ¢6
thé ding phuong thire cin.get nhu sau;
cin.get{h, n);

Clui y 1@ Toan tr nhap cin >> s& dé fai ky tyr chuyén dong, ‘\n’ trong
bd dém, ky tu nay co thé lam trdi phuong thire cin.get. Dé khic phuc tinh

trang trén cin ding phuong thire cin.ignore dé bd qua mot ky tr chuyén
dong nhur sau:

cin.ignorc(1);

Chii y 2: Dé sir dung céc todn tir va phuong thire néi trén cén khai bdo
tép tiéu dé:
#include <iosltrcam.h>

Chuong trinh sau minh hoa viéc sir dung céc cdng cu vao ra méi
ctia C*" d¢ nhép mot danh sach n thi sinh. Dir liéu mdi thi sinh gdm ho
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tén, cac diém toan, ly, hoa. Sau d6 in danh sach thi sinh theo thir tw
giam cua téng diém.
tinclude <iostrcam.h>
#include <conic.h>
void main{)
{
struct
{
char ht[(25];
Ifloat t, |, h, td;
} ts[50], tg:
int n, i, j;
clrscri);
coul. << "So thi sinh: ";
cin >>» n;
for (i=1; i<=n; ++1i)
{
cout << "\nThi sinh " << i;
cout << "\nHo ten: ©;
cin,ignora{l};
cin_get (ts[i].ht,25);
cout << "Cac dicem toan, ly, hoa: ";
cin >> isli}.t >> Lsii].l >> Ls[i].h;
ts[i].td = ts{i].t + ts[i].l + ts[i].h;
}
for {i=1i; i<=n-1; t11i)
for (] i+1; i< n; ++))
if {ts[il.td < ts[}].td}
{
tg = ts[i}:
ts[il = ts(jl;
ts[j] - tg;
}
coul << "\nbanb sach thi sinh sau khi sap =ep "“;
for (i=1; i<=n; t+i}
{
cout << "\nllo ten: " << ts[i].ht;
coul. << "Tong diem: ™ << tsli]._td;
}
geteh () ;
}

5.2. Dinh dang khi in ra man hinh
+ Dé quy dinh 6 thue (float, double) duge in ra ¢é ding p chit s6 sau
diu chiam thap phén, ta sir dung dong thi cac ham sau:

setiosflags{ios::showpoint}; //Bat c® hiéu showpoint
setprecision{p); :
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Céc ham nay can dit trong todn 1ir xudt nhur sau:
cout << setiosflags(ios::showpoint) << setprecision(p);

Cau 1énh trén sé c6 hidu luc ddi véi tit ca cac toan tir xudt tiép theo cho
dén khi gdp mot cdu 1énh dinh dang md&i.

+ Pé quy dinh dd rong i thidu 1a w vi tri cho gia tri (nguyén, thuc,
chudi) dwoc in trong cac todn wr xudt, ta ding ham:
sctw{w)

Ham nay can dat trong toan i xut va né chi co hiéu luc cho mot gia tri
dugc in gin nhét, Céc gia tri in ra tiép theo s& co d6 réng 161 thidu mic dinh
la 0. Nhu vay cdu 1énh:
coul, << setw({3) << “AB” << “CD”

S&inra 5 ky ty 13: mot dau cach va 4 chit cai A, B, CvaD.

Cha y: Mubn sit dung cdc ham trén cén dua vao ciu lénh
#include sau:
#include <iomanip.h>

Trd lai chuong trinh trén ta thidy danh sach thi sinh in ra sé&
khong thang cot. Pé khic phuc didu nay cén viét lai doan chwong
trinh in nhu sau:

cout << "\nDanh sach thi sinh sau khi sap xep " ;
cout << seliosflags({ios::showpoint) << setprecision{l} ;
tor (1 1; i<=n; 1+1)
{

coul << "\nHo ten: " << sctw(25) << ts[i].ht;

couk << "Tong dicm: ™ << setw{5) << ts[i].td;

}
getch({);

Chuong trinh duéi diy la mdt minh hoa khac vé viéc s dung céac
todn o nhip xudt va cach dinh dang trong C™". Chuong trinh nhdp mét
ma tran thuc cdp m x n. Sau dé in ma trin dudi dang bang va tim mét
phan tr lén nhat.

#include <iostream.h>
finclude <iomanip.h>
#finclude <conio.h>
void main{)
{
floal al[20]20], smax;
int m, n, i, j, imax, max;
clrsar{);

cout << "Cho biel so hang va so cot cua ma tran: ";
cin >> m >> n;
for (i=1; i< m; 1ti}
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for (3--1; j<—n; ++73)
{
cout << "af" << i << "," << j << "] = ";
cin »> af[il[]j]:
}
smax = afl][1]):
imax = 1;
jmax = 1;
for (i-71; i<-m; ++1}
for {j=1; j<=n; ++j}
it (smax < afil]llil])

{
smax = al[ilfjl:
imax - 1;
jmax = j;

}

cout << "\n\nMa tran™;
cout << sectiosflags{ios::showpoinl} << setprecision{l};
for {i+1; i<=m; ++1i})

for (j=1; j<-n; ++])

{
if (j==1) cout << *A\n';
cout << setw({b) << afilfj]:
1
cout << "\n\n" << "Phan tu max:" << '\n';
cout << "ro gia tri = " << getw(6) << smax;

cout << "\nTail hang " << imax << " cot ™ << jmax;
getch{};

§6. CAU TRUC, HOP VA KIEU LIET KE

6.1. Tén sau tir khoa struet duge xem nhuw tén ki¢u ciu tric

Trong C*” mot kiu cdu tric cling duge dinh nghia nhu C theo miu:
struct Tén kidu ct
: _ _

// Khai bac cac thanh phin caa cdu tric

Yi

Sau d6 dé khai bao cac bién, mang cdu tric, trong C dung mau sau:
struct Tén kiéu ct danh_sach bién, mang clu trac;

Nhu vay trong C. tén viét sau tir khod struct chua phai 13 tén kidu va
chua c6 thé dung dé khai bo.

Trong C*™ xem t8n viét sau tir khoa struct 12 tén kiéu céu tric va c6 thé
dimg né dé khai bao. Nhu vdy dé khai bao cac bién, mang ciu tric trong
C™", ta ¢6 thé dung mau sau:
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Tén kidu ot danh sach bién, mang cau trac;

Vi du sau s& Dinh nghia kiéu cdu tric TS (thi sinh) gém cac thanh
phan: ht (ho 1én), sobd (s6 bao danh), dt (diém toan), dl (dié¢m ly), dh (diém
hod) va td (tong diém). sau d6 khai bao bién ciu tric h va mang cau tric ts.
struct IS
{

char ht [25];

long sobd;

float dt, dil, dh, td;
}:
TS h, Ls[1000];

6.2. Tén sau tir kho# union duwge xem nhu tén kiéu hop

Trong C™" mot ki¢u hop (union) ciing duge dinh nghia nhu C
theo miu:
union 1'3n kiéu hop
{

// Khai baoc cac thanh phin ctua hgp

}:

Sau do dé khai bao cdc bién, mang kiéu hop, trong C dung mau sau:
union Tén kiéu hop danh sach bién, mang kiéu hop;

Nhur vay trong C. tén viét sau tir khoa union chua phai 12 tén kiéu va
chura ¢6 thé dung dé khai bao.

Trong C'' xem tén viét sau tir khod union la tén kiéu hop va c6 thé
ding né dé khai bao. Nhu viy dé khai bdo cac bién, mang kiéu hop, trong
C"' ¢o thé dung mau sau:

Tén Kiéu hgp danh sach bién, mang kiéu hegp;
6.3. Cac union khong tén

pm RN . . . . - -
i'tong C cho phép dimg cac union khdng tén dang:
union

{ // Khal bac cadc thanh phin
bi

Khi dé cac thanh phan (khai bdo trong union) s& dung chung radt ving
nhé. Didu nay cho phép tiét kiém bd nhé va cho phép dé dang tach cac byte
cua mdt vung nhao.

Vi du néu cc bién nguyén i, bién ky tu ch va bién thue x khong dong
thai st dung 1hi ¢o thé khai bao ching trong mot union khéng tén nhw sau:
union

{

int i;
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char ch;
floal x;
}i
Khi dé cdc bién i. ch va f sir dung chung mét viing nha 4 byte.
Xét vi du khac. dé tich cic byte ctia mdt bién unsigned long ta dung
union khong tén sau:
union
{
unsigned long u;
unsigned char b4];
i
Khi do néu gan:
u = OxbbeenBan;  // S8 hé 16
thi:
bLlOl - OxAn
b{1] - OxBB
b(2] 0xCC
b[3] = OxhD

6.4. Kicu liét ké (enum)

+ Ciing gidng nhu cdu tric va hop, 18n viét sau tir khoa enum durge xem
1a kicéu lict ké va ¢6 thé diung dé khai bdo, vi du:
enum MAU { xanh, do, tim, vang }; // Dinh nghia kidu MAU
MAU m, dsmf[10}; // Khai bdo cac bién, mang kidu MAU
+ Cac gia tri kiéu 1iét ké (enum) la cdc s nguyén. Do d6 ¢6 thé thue
hién cac phép tinh trén cdc gia tri enum, c6 thé in cac gid tri enum, c6 thé
edn gia tri enum cho bién nguyén, vi dy:
MAL ml, m2; '
int nl, n?;
ml t.im;
m?2 - vang;
nl. wml; // nl - 2
nz ml t+ mZ2; // n?2 b
printt{*\n %d ™, m2 )y; // in ra sb& 3
+ Khong thé gan true tiép mot gid tri nguyén cho mdt bién enum ma
phiii ding phép ¢p kiéu, vi du:
ml = 2; // 14i
MAU(2); // ddng

ml

§7. CAP PHAT BO NHO

7.1 Trong C™" ¢6 thé st dung cdc ham cép phét bd nhd déng ctia C nhu: ham
maltloc dC cap phat bo nho, ham free d¢ giai phong bd nhé duge cip phat.
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7.2. Ngodi ra trong C'* con dira thém toan tir new dé cdp phat bd nho va
toan tir delere dé giai phéng bo nhd duge cip phat bai new.
7.3. Cach ding todn tir new dé cip phét bo nhé nhu sau:
+ Trude hét can khai bao mdt con tré dé chira dia chi ving nh¢ sé duoc
cap phit:
Kiéu *ps
& day Kiéu cé thé la:
- ¢de kicu div 1iéu chudn cta C** nhu int, long, float, double, char, ...
- cac kicu do 1ap trinh vién dinh nghia nhu: mang, hop, ciu tric, 16p, ...
+ Sau d6 dung toan tir new theo mu:
p = new Kiédu; // Cip phal bé nhé cho mét bién (mdt phldn i
p = new Kidu|n}; //Cip phat bd nhd cho n phin tu
Vi du dé cip phit bd nhd cho mét bién thyc ta ding cdu 1énh sau:
float *px - new float;

Dé cip phat bd nhd cho 100 phén tir nguyén ta ding cac ciu lénh:
int *pn - new int|100);
for {(inL i {; 1<100 ; v1i)

pnli] = 20 * i; // Gan cho phdn tua tha i

7.4. Hai cach kiém tra sy thanh céng cia new

Khi dung cau 1¢nh:
Kidu *p = new Kiéul[n};

hoac ¢au lénh:
Kidu *p = new Kiéu;

dé cap phdat bd nhd s& xuit hién mdt trong 2 trudmg hop: thanh ¢dng
hodc khdong thinh cong.

N¢u thanh ¢ong thi p s€ chira dia chi dau vang nhé duge cap phat.

Néu khong thanh edng thi p = NULL.

- . N . A R S . n .
Doan chuong trinh saw minh hoa cach kiém tra 161 ¢dp phat bd nho:

double *pd;

inl n;

cout: << “\n 8& phin ti : %;

cin >> n;

pd - new doublel|n]:

if (pd==NULL)

{
cout << “L&i clp phil bd nha™
exit {(0);

}
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Cach tha 2 dé kiém tra su thanh cong cua toan tu new la dung con
tr6 ham;

_ncw handler

duge dinh nghia trong tép “new.h”. Khi gdp 13i trong todn tir new
(cap phat khéng thanh cong) thi chuong trinh s& thye hién mdt ham
nao do do con 6 _new_handler tro téi. Cach dung con tro nay nhu
sau:

+ Xdy dung mét ham dung dé kiém tra su thanh cong cua new

+ Gdn tén ham nay cho con trdé  new handler

Nhu vily ham kiém tra s& duge goi mdi khi ¢6 15i x4y ra trong toan
tr new.

Doan chuong trinh kiém tra theo cach thir nht cé thé viét theo
cach thir hai nhu sau:

void kiem tra new(void) // Lap ham kidm tra

{
cout << * L&i cip phat bd nha ™
exit {0):
}
_hew handler = kiem tra new // Gan tén ham cho con troé
// double *pd;
int. n;

out << “\n $6 phin ta - ™
Jin 2> ong;

sd = new doubleln); // Khi xdy ra 1&i s& goi ham kiém_tra_new
Chit $: Co thé dung lénh gan dé gan tén ham xir 1y 181 cho con trd
_new handler nhu trong doan chuong trinh trén, hodc ding ham:

set. new handler (Tén ham);

(Xem céac chuong trinh minh hoa bén dudi)

7.5. Toan tir delete ding d¢ gidi phong ving nhé duge c¢ip phat béi new
Céch dung nhu sau:

delete p; // p l3d con trd dung Lrong new
Vidu:

float *px;

px = new float[2000]; //Cip phat bé nhd cho 2000 phin to thuc

// Su dyng bd nh& dugc cip phat
delete px ;  // Gial phoéong bd nhd
7.6. Hai chuong trinh minh hga

Chuong trinh thit nhit minh hoa cach dung new dé cip phat bd nhé
chira n thi sinh. M&i thi sinh 14 mdt ciu triic gdm cac trudng ht (ho tén),
sobd (s bao danh) va td (tbng diém). Chuong trinh s& nhip n, cip phat b
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nh¢ chira n thi sinh, kiém tra 18i cdp phat b nh¢ (dung cach 1), nhdp n thi
sinh, sip xep thi sinh theo th{ r gidm cia tdng diém, in danh sach thi sinh
sau khi sdp xép, va cudi cling 12 giai phéng bd nho da cAp phat.
finclude <iomanip.h>
#include <iostream.h>
#include <stdlib.h>
finclude <conio.h>
struct TS
{
char ht|20];
long sobd;
float td;
b
vold main{vaoid)
{
T8 *is5;
int n;
cout. << "\n So Lhi sinh n = ";
cin => nj;
ts = new TS[n+l];
if (ts==NULL)
{
cout << "\nLoci cap phat bo nho 7;
getch();
exil (0}
}
for (int i=1; i<:n; ++i)
{
cout <<"\n''hi sinh thu ™ << i;
coul << "\nHo ten: *;
cin.ignore({l) ;
cin.get {Ls[il.ht,20);
cout << "So bao danh: “;
cin >>» Ls|i].sobd;
coul << "Tong diem: ";
cin >>»> Ls|i1}).td;
}
for {(i=1; i<=n-1; ++1i)
for (int j=i+1; j<=n; +t])
if (ts[il.td < ts[j].td}
{ .
TS tg = tslil:
ts[il = ts[3]1:
ts[j} = tg;
1
cout << sctiosflags{ios::showpoint) << setprecisionil};
for (i=1;i<=n;++1}
cout << "\n" << setw(20) << ts[i].ht <<
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sctw({b)<< ts[i].sobd <<sciw{6)<< ts[i].td:
delete ts;
getch(};
}

Chuong trinh thir hai minh hoa cich ding con rd _new handler dé kiém
tra sy thanh cong cda todn tir new. Chuong trinh sé cép phat bd nhé cho mot
mdng con 16 va s& theo ddi khi ndo thi khong di bd nhé dé cip phat.
#include <new.h>»

#include <iostrecam.h>
#include <stdlib.h>
#include <conio.h>
int k;
veid loi bo nho{void)
{
cout. << "\nlLoi bo nhe khi cap phat
bo nho cho q[™ << k << "1";
getchi{);
exit (0);
}
void main ()
{
double *ql10Q0];
long n;
clrscr{);
set_ncw“handlcr(loi“bo_nho);
// _new handler=loi bo nho;
n:-10000;
for ( k=0;k<100;1+k)
glk] + new double[n];
cout << "Khong loi";
getch{);
1

§8. CAC HAM TRONG C**

Trong C*' ¢o rat nhidu mo rong, cai tién vé ham lam cho viéc xdy dumg
VA su dung ham rét tién loi. Dleu my s€ lrmh bay k§y trong chtrong sau.
Trong muc nay chi thdng ké mot sé didm mai vé ham ma C** dua vao.

8.1. Déi kiéu tham chiéu

Trong C. dé nhan két qua cta ham cén ding déi con tré, lam cho viéc
xdy dung cling nhu su dung ham kha phién phurc. Trong C"" dua vao dbi
kiéu tham chiéu (gidng nhu PASCAL) diing d¢ chira két qua cta ham, khién
cho viée tao 1ap cling nhu sir dung ham don gian hon.
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8.2. Doi tham chiéu const

Déi tham chiéu o dic diém la cac cdu 1énh trong thin ham c¢6 thé truy
nhép toi va dé dang 1am cho gid ri cha né thay dbi. Nhidu khi ta mubn dung
ddi kiéu tham chiéu chi d¢ ting to¢ d6 trao dbi dit ligu giira cac ham, khong
muén dung néd dé chira két qua cua ham. Khi d6 ¢6 thé diing ddi tham chiéu
const dé bao toan gia trj cua ddi trong than ham.

8.3. Péi co gia tri mic dinh

Trong nhidu trudng hop ngudt dung viét mot 1oi goi ham nhung con
chua biét nén chon gia tri nao cho cic dbi. Dé khic phue khé khan nay, C™°
dua ra giai phap doi ¢6 gia tn mac dinh. Khi x4y dung ham, ta gdn gia tri
mac dinh cho mot s6 doi. Ngudi dung néu khéng cung cip gia tri cho céc
doi nay. thi ham s€ dung gia tri méc dinh.
8.4. Ham inline

Béi voi mot doan chuong trinh nho (s6 1énh khéng lon) thi viée thay
cac doan chuong trinh nay bang cac 101 goi ham s& lam cho chuong trinh
gon nhe déi chut nhung lam ting thdi gian may. Trong cac truong hop nay
¢¢ thé dung ham true tuyén (inline) vira giam kich thuée chuong trinh
ngudn, vira khong 1lam tang thoi gian chay may.

8.5. C#e ham trung tén (dinh nghia chdng cic haim)

Dé lay gia tri tuyét ddi chia mot sb, trong C cén 1dp ra nhiéu ham véi tén
khéac nhau, vi du abs cho s6 nguyén, fabs cho s thuce, labs cho s6 nguyén
dai, Ldbs cho 56 phire. Didu nay 16 rang giy phién toai cho nguoi sir dunb

Trong C"" cho phép xdy dung cac ham trang tén nhung khac nhau vé kiéu

déi. Nhu viy chi can 1ap mot ham dé lay gia tri tuyét dbi cho nhiéu kiéu dir
ligu khac nhau.

8.6. Dinh nghia chdng tosn tir

Viée dung cac phép toan thay cho mdt 161 goi ham rd rang lam cho
chuong trinh ngdn gon, sang siia hon nhi¢u. Vi du d¢ thuc hién phép cong 2
ma tran néu ding phép cong va vidt:

C =A + B;

thi rat gdn voi 10én hoe. Trong C™ ¢cho phép dung cac phép toan chuan dé
dat t€n cho cac ham (goi 1a dinh n;,hm chdng toan tir). Sau do ¢6 thé thay 1oi
uoi ham bang cac phép 10an nhu nodi & trén. Nhu vay mdt phép todn mang
nhiéu y n},hld vi du pth + ¢6 thé hiéu la cong 2 56 nguyén, 2 s6 thuc hedc

2 ma tran. C™ s& cdn ¢l vao kiéu cta cdc s6 hang ma quyét dinh chon phép
cong cu thé.
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Chuong 2

HAM TRONG C**

Chuwong nay trink bay nlitng kha ndang mdéi cia C' frong viéc xay
dirng va sir dung ham. Do la:

- Kiéu tham chiéu va vide Iruyf;n div 1iéu cho ham b&ng tham chidu.
- Boi tham chiéu hc;mg (const)

- Poi ¢o gia tri mdic dinh

- Ham trwre tuyén

- Viéc dinh nghia ch(ﬁng cdae ham

- Viéc dinh nghia ching cdac todn tir

§1. BIEN THAM CHIEU (REFERENCE VARIABLE)
1.1. Hai loai bién diang trong C

Trude khi n6i dén bién tham chiéu, ching ta nhic lai 2 loai bién gip
trong C la:

Bién gia tri ding dé chira dit liéu (nguyén, thue, ky t, ...)

Bién con tro ding dé chira dia chi

Cac bién nay déu dugce cung cip bd nhd va c6 dia chi. Vi du cu l1énh
khal bao:
double x, *px;

s& tao ra bién gia tri kiéu double x va bién con tro kiéu double px. Bién
x ¢o ving nho 8 byte, bién px co vang nho 4 byte (néu ding md hinh

Large). Bién x duing dé chira gié tri kidu double, vi du lénh pan:
x = 3.14;

s chira gid tri 3.14 vao bi¢n x. Bi¢n px ding dé chira dia ch! ciia mdt
bién thue, vi du cdu Iénh:
DX = &Xx;

s€ Juu triv dia chi cua bién x vao con tro px.
1.2. Bién tham chicu
Trong C*" cho phép st dung loai bién thir ba 14 bién tham chiéu. So véi

2 loat bién quen biét noi trén, thi bién nay ¢ nhitg dic diém sau:
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+ Bién tham chiéu khong duoc cdp phat bd nhé, khong c6 dia chi riéng.

+Né dung lam bi danh cho mdt bién (kiéu gia tri) ndo dé va no sir dung
ving nhé cua bién nay. Vi du cau lénh:
flocat u, v, &r = u;

tao ra cac bién thuc u, v va bién tham chiéu thue r. Bién r khong duge
cip phat bd nhé. né 1a madt tén khac (bi danh) ciia u va né dung chung ving
nho cia bién u.

Thuit ngit: Khi r ta bi danh (alias) cia u thi ta néi r tham chiéu dén
bién u. Nhu vay 2 thuat ngir trén duge hidu nhu nhau.

Y nghia: Khi r 14 bi danh cta u thi r ding chung ving nhé ciia u, do do :

+ Trong moi ¢au lénh, viét u hay viét r ddu ¢6 ¥ nghia nhu nhau, vi déu
truy nhdp dén cing mét ving nhd.

+ Co the dung bién tham chiéu dé truy nhap dén mot bién kiéu gia tri.

Vi du:
int u, v, &r u;

r =10; // u =10

cout << u; // in ra sé 10
r++; S/ u = 11

tiu; S/ ro= 12

coul. << r; // in ra s& 12
v=rx; //v=12

&r; f/ Cho dia chi cua u

Cong dung: Bién tham chiéu thudng duge sir dung Iam dbi ctia ham dé
cho phép ham truy nhap dén cac tham s6 bién trong 151 goi ham.

Vai clui y vé bién tham chidu:

a. Vi bién tham chiéu khdng cd dia chi riéng, no chi la bi danh cia mot
bién kiéu gia tri nén trong khai bao phai chi & né tham chiéu dén bién nao.
Vi du néu khai bao:
double &x;

thi trinh bién dich sé bdo 16i:

Reference variablce *x* musl be initialized

b. Bién tham chiéu c6 thé tham chiéu dén m6t phan tr mang, vi du:
int a[l0], &r = alb];
r - 2%; [/ a[b5) = 25

c. Khong cho phép khai bao mang tham chiéu

d. Bién tham chiu c6 thé tham chiéu dén mot hang. Khi d6 no s&
str dung ving nhd caa hing va n6 ¢6 thé 1am thay di gi4 tri chia trong
vung nhé nay.
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Vi du néu khai bao:
int &s - 23;
thi trinh bién dich dwa ra canh bio {(warning):
Temporary used to iniltialize 's-T
Tuy nhién chuong trinh van lam viée. Céc cdu Iénh dudi ddy van thuc
hién va cho két qua nhu sau:
S+ ;
cout << "\ns " << s5; // In ra s=24

Chuong Irmh dudi day minh hoa céch ding bién tham chiéu dén mot
phin tir mang cAu tric dé nhap dit li¢u va thuc hién cac phép tinh trén cac
triréng cna phan tor mang cau tric.

#includc <iostream.h>

ftinclude <conio.h>

strucl T8

{
char hi|25];
floalL t, I, h, td;

}:

void main{}

{
TS ts|101, &h = Ls[1]; // h tham chidu dén ts[1]
cout << "\nllo ten: ";
cin.gael. (h.ht, 25);
cout. << "Cac diem toan, ly, hoa: ";
cin >> h.t »>> h.l >> h.h;
h.td = h.L 1 h.1 ¢ h.h;
cout << "\nllo ten: " << ts[1].ht;
cout. << "\nTong diem: " << ts[1].td;
getch{);

}

1.3. Hang tham chi€u (const)
M . X . ’ %
[lang tham chiéu duge khai bao theo miu:
int n = 10;
const int &r : n;
Cling gidng nhu bién tham chiéu. hing tham chiéu ¢ thé tham chiéu
dén mot bién hodc mat hing. Vi du:
int n -~ 10;
const int &r  n; // Hing tham chiéu r tham chiéu dén bié&n n
consl int &5 = 123; // N3nqg tham chifu s tham chidun
// dén hing 123
Su khac nhau gitra bién va hiang tham chiéu & chd: Khéng cho

phép dung. hdng, tham chiéu dé¢ lam thay d6i gia tri coa vung nhd ma
nd tham chiéu.
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Vidu:
int v = 12, =z:
consb inL &py = y:; // HAng tham chidu py tham

// chifu dén bién y

yt+it: /7 ang
z - 2 * py; // Ding v 26
cout. << y <<" "<< py; // In ra: 13 13

py py+1: ¢/ Sai. Trinh bién dich thong bao 15i:

/1 Cannot modify a const object

Cich dung: Hang tham chiéu cho phép sir dung gia tri chira trong mét
vung nhd, nhung khéng cho phép thay dbi gia tri nay.

Hang tham chiéu thuong duoc st dung 1am déi cia ham dé cho phép
ham sit dung gia tri ctia cac tham sé trong 161 goi ham, nhung tranh khong
1am thay doi gid tri ctia céc tham sb.

§2. TRUYEN GIA TRl CHO HAM THEO THAM CHIEU

2.1. Ham trong C

Trong C chi ¢6 mdt cach truyén dir liéu cho ham theo gid trj

+ Cdp phat viing nhé cho cice déi.

b Gan gia tri cac tham sé trong 101 goi ham cho cac ddi sau do
ham !1am viée trén ving nhé cua cac ddi chir khéng lién quan gi dén
cac tham so.

Nhu vay chuong trinh s¢ tao ra cde ban sao (cdac déi) ctia cac tham sb va
ham s& thao tac trén cac ban sao nay, chir khong lam viée truc tiép véi cac
tham s6. Phuong phap nay ¢é 2 nhuge diém chinh:

Tén kém vé thoi gian va bd nhé vi phai tao ra cac ban sao. Khang thao
tac truc tiép trén cac tham sb, vi vay khéng lam thay d6i duge gia tri cdc
tham sd.

2.2, Fruyén gid tri cho ham theo tham chiéu

Trong C'' cung cdp thém céch truyén dir liéu cho ham theo tham chiéu
bing cach ding dbi 12 bién tham chiéu hodc dbi 1a hing tham chiéu. Cach
nay ¢6 uu dicm:

Khong cin tao ra cac ban sao clia cac tham sb, do d6 1iét kiém bd nhé
v thot glan chay may.

Ham s¢ thao tac trye ticp trén ving nhé cia cac tham 56, do d6 dé dang
thay doi pia tri cac tham sé khi can.



2.3. Méi quan h¢ gitra déi va tham sé trong 101 goi ham
Néu dbi ta bién hoac hang tham chiéu kiéu K thi tham sb (trong loi goi
ham) phai la bién hodc phin tir mang kiéu K. Vi du:

+ D4i 14 bién hoic hing tham chidu kiéu double, thi tham sé 14 bién
hodc phin tif mang ki¢u double

+ D01 14 bicn hodc hing tham chiéu kiéu ciu tric, thi tham sé 1a bién
hodc phian t&r mang kiéu cdu trie

2.4. Cac chwong trinh minh hoa

/i—

Chuong trinh sau duge LS chitc thanh 3 ham:
Nhap day sd double

Ho&n vi 2 bién double

Sap xép day sb double theo thu ty ting din
Chuong trinh s& nhip mét diy sb va in day sau khi sdp xép
*/

#include <iostream.h>

¥include <conio.h>

tinclude <stdio.h>

veid nhapds (double *a, int n)

{
for {int 1 1; i<= n; ++i)
{
cout << "\nPhan tu thu " << i << ":; ";
cin >>» alil;
}
}
vaid hv{doublc &x, double &y}
{
double Lg = x; x = y; y = tg;
}
vuid sapxep(doublc *a, int n)
{

for (int i=1; i<=n~1; ++i}
for (int j=itl; j<=n; ++j)
if (alil > aljl)
hvi{alil,aljl);
}
veid main ()
{
double x[100];
intb i, n;
coul <<"\nN - *;
ain >> n;



nhapds {x, n);

sapxep(x, n};

for (i=1; i<=n; t++i}
priolif{"\n%0.11f", x[il};

getch () ;

}

/i—

Churong trich sau gdm cac ham:
- Nhap diy cau trie (mdi cdu tric chia dit lidu mt thi sinh)
- Hoan vi 2 bién cdu tric
- Sap x&p day thi sinh theo thir tu giam cua tong diém
- In mét ¢du 1rac (in ho tén va tong diém)

Chuong trinh s€ nhdp dir liéu mét danh sach thi sinh, nhip diém chuin

va in danh sdch thi sinh trang tuyén
v/
finclude <itoslream.h>
finclude <iomanip.h>
#include <conic.h>
struct I'S |
{

char ht[20];

float. L, 1, h, td;
bs
void ints{const T5 &ts)
{

cout << setiosflags(ios::showpeoint) << setprecision(l}:

coul << "\nHo ten: ™ << setw{20) << ts.ht

<< setw(B) << ts.td;

}
void nhaps! ('S *Ls, int n)
{
for {(int i=1; i<=n; 111i)
{
cout. << "\n'l'hi sinh ™ << i;
coul << "\nllo ten: ";
cin.ignore{l);
cin.qget{ts[i).hit, 25} ;
cout. << "Cac diem tcan, ly, hca: ";
cin »>>» tsl(i]l.t >>» ts{i]l.l >> ts[i].h;
tsfil.td = tslil.t 1 Es[i].l + ts[i].h;
}
}
void hvts ('S &tsl, TS &ts?2)
{

TS tg = tsl;
tsl = ts2;
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ts2 = tqg;

1
void sapxep(I'S *ts, int n)
{
Tor {int i=1; i<-n-1; ++i)
for (int j i941; j<on; ++3)
it (tsli].td < ts[]].-td)
hvts(tsli], ts[]jl):
}
void main{)
{
TS Ls[100];
int n, i;
clrscri{);
coui << "So thi sinh: *;
cin >> n;
nhapsl {ts, n};
sapxep{ts, n);
{loat dc;
coul. << "Diem chuan: *;
cin >> dc;
cout << "\n\nbanh sach trung tuyen\n";
for (i -1; i<-n; tt+i)
if {tsli].td »= do)
ints{ts|i]);
alse
break;
goteh (),
H

/* Chuong Lrinh sau gdm cac ham:

Nhip mét ma trdn thyc cdp m x n

In mét ma Lran thuc dudéi dang bang

Tim phdn t& 1én nhit va phdn  td nhé nhit cha day sé thuc;
Chuong trinh s& nhip mdét ma trin, in ma tran via nhdp va in
cac phdn tU 16n nhit vd nhé nhit trén mdi hang coa ma trén */
#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

finclude <stdio.h>

void nhapml {fleat a[20] (20}, int m, int n}

{
for (int. i=1 ; <. m ; ++i}
for (inL j=1; j< n; k]
!
cout. << "\na|"” << | << ", " << j << "] = *;
cin > alilij];
}
} .
void inmt (float a|2?01[20), int m, int n)
{

cout << sctiosflags(ios::showpoint) << setprecision(l);
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for finlL i=1 ; i< m ; 1ti}
for (inl j=1; j<- n ; +it]3}
{
if {j==1) cout << "\n";
cout. << sctw(6) << alilljl:
}
}
void maxminds (fleat *x, int n, inl &vtmax, int
{
vimax vimin = 1;
for {int 1=2; i<-n ; ++i)
{
if ix({i] » =xi{vtmax]) vtmax — i;
it (x}i] < x|vtmin}) vtmin = i;
}
}
void main()
{
float. al[20]120]1; int m, n;

cout <<"\n So hamg va so cot
cin »>> m >>» n;

nhapmt {a, m, nj;

clrscr():

inmt{a, m, n);

{1gat *p = {float*}a;

int vimax, wvlmin;

for {(int i 1; i<=m; ++1)

i
p = {{(float*)a) + 1*20;
maxminds {p, n, vtmax, vtmin);

printf{"\nllang %d Phan tu max -
2d", i, plvtmax], vtmax);

printf{("\n Phan tu min -
$G6.1f tail cot %d"™, plvtmin], vtmin};

}
getch(}:

§3. HAM TRA VE CAC THAM CHIEU

ma tran: ";

r

&vtmin)

$26.1f tai cot

Ham cd thé ¢o6 kidu tham chiéu va tra vé gia tri tham chic¢u. Khi d6 ¢o6
thé diung ham @& truy nhip dén mdt bién hojc mdt phan wr méang nao do.

Dudi day 1a mét so vi du.

Vi du 1 rinh bay mdt ham tra v& mot tham chidu dén mot bién toan bd.

Do d6 ¢6 thé dung ham d¢ truy nhdp dén bién nay.
Finclude <iostream.h>
#include <conio.h>

int v



int &f£{)
{

}

void main{wvoid)

{

// Ham tra v& mot

return z;

() = 50; // z =50
cout <<"\nz = " << z;
getch();

}

bi danh cia bién toan

Vi du 2 trinh by mot ham trd v& bi danh clia mét bién ciu truc todn
bd. Khdc vai vi du trén, & day khong dung ham mét cach truc tiép ma gan
ham cho mdt blen tham chiéu, sau d6 dung bién tham chiéu nay dé truy

nhép dén bién ciu tric toan bo.
#include <iostream.h>
#include <conioc.h>
struct TS
{

char ht[25%;

float t, 1, h, td;
|
TS Lts;
TS &1I4{)
{
return ts;

}

void main{)

{
TS &h = {(); // h tham chiéu dén bién
cout << "\nHo ten: ";
cin.get (h.ht, 25);
cout << "Cac diem toan, ly,
cin >> h.t »>> h.L >> h.h;
h.td = h.t + h.1 + h_h;
cout << "\nHo ten: "™ << ts.ht:
cout << "\nTong diem: " << ts.td;
getch{);

hoa:

ts

Vi dy 3 trinh bady mgt ham tra vé bi danh ctia mdt phén tir méang céu

toan bo.

Ham s& kiém tra xem chi s§ mang ¢d vugt ra ngoal mién quy dinh hay
khong. Sau do dung ham nay dé truy nhap dén cac phén tir mang ciu tric.

#include <iostream.h>
$include <conio.h>»
$include <stdlib.h>
struct TS
{

char ht[25];
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float t, !, h, td;
bi
TS *ts;
void cap phat bo nho nhapsl(int n)
{
ts = new 1S{ntl];
if {ts==NULL}

{
coul << "Lei cap phat bo nho ";
exit (1);

}

tor {int i 1; i<=n; ++1)

{

TS &h btsii]:

cout << "\nThi sinh thu " << i;
coul << "\n lo ten: ™
cin.ignore(});

cin.get {h_ht,25) ;

cout << "Cac diem toan, ly, hoa: ";
cin »> h.t >> h.l >> h.h ;

h.td - h.t + h.l + h.h ;

} )
1S &f{int i, int n) // Cho bi danh ts{i]
{

ir (i<l |} izn)
{
coul. << "Chi so mang khong hop le ";
exit (1)
}
return Ls[i]:
}
void main{)
{

int n, i ;

coul << "\nSo Lthi sinh @ ";

cin >> n;

cap_phat_bo_nhe nhapsl {n}:

while (1)

{
cout << "\nCan xem thi sinh thu may:
cout << "\nChon s0 tu 1 den ™ << n <<

" (bam sai ket thuc CT)™;

cin »> i;
TS &h - (i, n};
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cout. << "\nllo ten: " << h,ht;
cout. << "\nTong dicm: "™ <<  h.td;

§4. 001 CO GIA TRI MAC DINH
4.1. Thé nao Ia dbi m3e dinh

Mot trong cdc kha nang manh cia C'" 1a né cho phép xdy dyng
ham véi cac doi ¢o gia tri mace dinh. Thong thuong sb tham sb trong
It goi ham phdi bang s6 dbi cua ham. M3i ddi s& dugc khoi gan gia
tri theo tham sé twong tne cia no. Trong C*" cho phép tao gia tri mic
dinh cho cae ddi. Cace déi nay ¢6 thé co hodc khong ¢6 tham sb tuong
ung trong 1ot goi ham. Khi khong ¢6 tham sé twong tng. dbi duoc
khot gdn boi pid tri méc dinh,

Vi du ham dclay voi ddi sé mac dinh duge viét theo mot trong 2
cach sau:

Cdch T (Khong khai bao nguyén mau):
void delaytint n 1000}
{ for (int i=0; i<n; tii)

r

Cach 2 (C6 khai bao nguyén mau):
void delayiint n = 1000} ;
void delayi{inl n)
{

for {int. 1-0; i<n; tti)

x

Cich dung:

+ Cung cdp gid tri cho déi n (C6 tham sb trong 101 goi ham)
detay{5000); // Ddi n 5000

tSur dung 2ia tri mic dinh cua ddi (Khéng ¢d tham sb trong 11 goi)
delay()y: /7 bdi n - 1000
4.2. Quy tic xiy dung ham véi doi mic dinh

+ Cac déi mac dinh cin phai la cac déi cudi cung tinh tir trai sang phai.
Gia str ¢6 5 doi theo the ur tir trii sang phai 1a

dl.d2.d3, d4.d5

Khi do: '
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néu mot dot méc dinh thi phai la d5
néu hai dor mac dinh thi phai la d4, d5

néu ba déi mac dinh thi phdi 1a d3., d4, d5

Cac vi du sai:

d3 va d5 mac dinh (khi d6 d4 ¢ciing phai mac dinh)

d3 va d4 miac dinh (khi do dS cling phai mic dinh)

+ Khi xdy dyng ham. néu sir dung khai bdo nguyén méu, thi cac doi
mac dinh can duoc khoi gan trong nguyén mau, vi du:
// Khdi gan gia tri cho 3 déi mic dinh d3, d4 va d5
void f{int dl, fleoat d?, char *d3 = “IA NOI",

int ¢4 100, double d5 = 3.14);

void f{int dl, floal d2, char *d3, int d4, double %)
{
// Cac «iu 1¢énh trong thin ham

Khong duge khai gan lai cho cde ddi mae dinh trong dong déau cua dinh
nghia ham. Néu vi pham didu nay thi chuong trinh dich s& thang bao 161

+ Khi xdy dung hiam, néu khéng khai bao nguyén mau, thi cdc ddi mic
dinh duoc khoi gan trong dong dau cta dinh nghia ham, vi du:
// Khal gan gid Lrj cho 3 déi mdc dinh d3, d4 va d5
vald fF{int dl, (loat d?, char *d3 = “HA NOI*,

int. d41 = 100, double db - 3.14)

{

// Cac cdu lénh trong Lhan ham

+ Gid tn dung dé khot gan cho d6i mic dinh

Co the ding cdc hang. cac bien toan b, cac ham dé khoi gan cho ddi
mic dinh, vi dy:
int MAX 10000;
void f{int n, int mw MAX, int xmax = getmaxx (),

inl ymax = gotmaxy());

4.3, Cach su dung ham ¢é do6i mac dinh

Lot go1 ham cén vict theo quy dinh sau:

Cac tham s thicu ving trong 101 goi ham phai trong (mg vai cde dot
mac dinh cudt cung (tinh tir tral sang phai).

Noi cdch khace: Da dung gia tri mac dinh cho mot déi (tat nhién phii a
do1 mic dinh) thi cling phai sir dung gid tri méc dinh cho cac doi con lai.



Vi du voi ham ¢6 3 d6i mac dinh:

veid f(int dl, flecat d2, char *d3 = "HA NGI”,
int d4 = 100, double d5 = 3.14};

Thi cdc foi goi sau la dung:
£{3, 3.4, ”"ABRC”, 10, 1.0); // DAy da tham sé
43, 3.4, "ABC”)y; // thiéu 2 tham sé cubi
£(3, 3.4); // Thiéu 3 tham sb cubi

Cac 101 goi sau la sai:
£(3}; // Thiéu Ltham s& cho dbi khdng mic dinh d2
£{3, 3.4,, 10}; // Pa dung gia tri mic dinh cho d3, thi cing

// phai dung gid tri mdc dinh cho d4 va d5

4.4, Cacvidu

Ham ht (bén dudi) ding dé hién thi chudi ky tur de trén n dong man
hinh. Cac d6i dc va n déu ¢é gia tri mac dinh.
#include <conio.h>
Hinclude <iostream.h>
void ht(char *dc - "HA NOI", int n = 10} ;
void ht (char *dc, int n)
{
for {int i=0; i<n; ++1i)
cout. << "\n" << dc;
1
void main()
{
ht{); // tn dong ch@ “HA NOI” trén 10 dong
ht{(™ance, 3); // Tn dong chit “ABC” trén 3 ddng
ht {"DEE") ; // In déng chit “DEF” tré&n 10 dong
qgcetch () ;

Vi du duwéi day trinh bay ham hién thi mot chudi str trén man hinh
dd hoa, tal vi tri (X, y) va c6 mau m. Cac déi x, y va m 132 mic dinh.
Pung cac ham getmaxx() va getmaxy() d¢ khoi géan cho x, y. Ding hing
RED gan cho m.
#include <conioc.h>
#include <graphics.h>
void hiendc(char *str, inlt x = getmaxx () / 2,

int y = getmaxy(} / 2, int m = RED):

void hiondc{char *str, int x, int ¥, int m)
!

int mau ht : getceler({); // Luu mau hien tai
setcolor{m) ;

outtextxyi=, vy, str) ;

setcelor(mau _ht); // Khoi phuc mau hien tai
'
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void main{)

{
int mh = 0,
initgraph (&mh,

mode =

0;
&mode, ™ "};

setbkcolor (BLUE) ;

hiendc ("HELLO") ;
hiendc {"CHUOC MUNG"™,

hiendc ("CHAO"™, 1, 400, YELLOW) ;

getoch{):;

// HELLO mau do gitta man hinh

1, 1}; // CHUC MUNG mau do tai
J/vi tri (1, 1)

// CHAO mau vang tai

J/ vi tri (1, 400)

Vi du dudi day trinh bay ham tinh tich phin xac dinh gbm 3 d6i: f 1a
ham cén tinh tich phan, a va b la cac cdn dudi va rén (a < b). Ca 3 dbif, a
va b déu mic dinh. Gia tri mic dinh ctia con tré ham f1a dia chi ctia ham bp
(binh phuong). cua a bing 0, cia b bing 1.

#include
$include
#include
#include

<conio.h>
<iostream.h>
<jiomanip.h>
<math._h>

double bp{double x};
double tp{double (*f} (double) = bp, double a = 0.0,
double b = 1,0} ;

double bp{double x}
{

relurn x * x;
}
double tLp{double (*f}) {double}, double a, double b}
{

int oo - 1000;

double s = 0.0, h = (b - &) / n;

for {inlL i-0; i<n; ++1i}

si= f{a 1 1 * h i h) + £{a + 1 * h);
return s * h / 2;

t
void main{}
{
clrser();
cout <<
cout <<
cout <<

cout <<

setibsflaqs(ios:
"\nTich phan tu
"\nTich phan tu
"\ulich phan tu

:showpoint] << setprecision(2);

0 den 1 cua x * x = " << tp{}:

0 den 1 cua expi{x)= " << tplexp);
0 den PI/2 cua sin{x) " <<

Lp{sin,0,3.14/2);

gecteh () ;
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§5. CAC HAM TRWC TUYEN (INLINE)
5.1. U, nharge diém cia ham

Vige 1 chie chuong trinh thanh cdc ham cé 2 wvu diém ro rét: Tha
nhat 1a chia chuong trinh thanh céc don vi doc lap, 1dm cho chuong
trinh duge t6 chirc mét cich khoa hoc d& kiém soat d& phat hién 181, dé
phat trién, m& réng.

Thir hai la giam duge kich thuée chuwong trinh, vi méi doan chuong
trinh thuc hién nhiém vu cia ham duge thay b.%mg mdt 161 goi ham,

Tuy nhién ham ciing ¢6 nhuoe diém 13 1am cham tde d¢ chuong trinh
do phai thure hi¢n mdt s thao tac c6 tinh thi tue m&i khi goi ham nhu: Cép
phdt ving nhd cho cic dbi va bién cuc bd, truyén dir liéu cua cac tham sé
cho cac dobi. eiai phong ving nhé rude khi thoat khoi ham.

Cac ham true tuyén trong C* cho kha nang khic phuc duge nhuge
diém néi trén.

5.2. Cie ham tryc tuyén
Dé bién mét ham thanh true tuyén ta viét thém tir khoa:
inline
vao trude khai bao nguyén miu ham. Néu khong ding nguyén miu thi
viét 1ir khoa nay trude dong déu tién ca dinh nghia ham. Vi du:
inline float f{int n, float x);
fleoat f{int n, float x)
{

// Cac ¢du 1énh trong than ham

hodc:
inline flealt f{int n, f{loat =x)
{

// Cac cau 1énh trong than ham

Clut y: Trong moi truong hop. tir khoa inline phai xuét hién trude cdc
1o goi ham thi trinh bién dich méi biét can xir Iy ham theo kiéu inline.

Vi du ham { treng chuong trinh sau s& khéng phai 1a ham trye tuyén vi
tir khod inline viét sau 101 goi ham:
#include <conio.h>
#include <iostrcam.h>

void main{)

{
int s;
s = ['{(b, &@);
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coull << 57

gelehi() s
t
inline int f{int a, int b)
{

return a * b;

Chit y: Trong C'', néu ham duoc xay dung sau 1o goi ham thi bt bude
phai khai bio nguyén mdu ham truge 101 goi. Trong vi du trén, trinh bién
dich C' s& bit 18i vi thiéu khai bao nguyén mau ham f.

5.3. Cach bién dich ham truc tuyén

Chuong trinh dich x@r Iy c¢ic ham inline nhu cac macro (dugce dinh
nghia trong 1énb #dcfine), nghia la no s€ thay mdi 101 goi ham bing mdt
doan chuong trinh thue hién nhi¢m vu coa ham. Cach nay lam cho chuong

trinh dai ra. nhung téc d chwong trinh ting 1&n do khong phai thyc hi¢n céc
thao tac ¢o tinh thi tue khi goi ham.

5.4. So sanh macro va ham true tuyén

Dung macre va ham trye tuyén déu dan dén higu qua tuong tr, tuy
nhién nguoi ta thich dung ham trye tuyén hon, vi cach nay dam bao tinh cau
frac cta chuong trinh, dé sir dung va tranh-dugce cdc sai sOt lat vat thudng
gap khi dung ffdefine (nhu thiéu cac ddu ngoic, diu chim phiy).

5.5. Khi nao thi nén dung ham trye tuyén
Phuong an dung ham truc tuyén rat ngin duge thoi ;Dmn chay may

nhung lai lam tang khdi luong bd nhé chuong trinh (nhét 1a di véi cac ham

true tuyén cé nhiéu cau lénh). Vi vy chi nén dung phuong an truce tuyén déi
véi cde ham nho.

5.6. Sy han ché caa Trinh bién dich

Khong plml khi gip tir khoa inline 13 trinh bién dich nhat thiét phai xu
[¥ ham theo kidu true tuyén.

Chui § ring tir khod inline chi 1a mét sy goi y cho trink bi¢n dich chir
khéng phai 12 mot ménh [Enh bt bude.

Co mot s6 ham ma cae trinh bién dich thudng khong xur Iy theo céch
inline nhu edc ham chaa bién static, ham chira cac 1énh chu trinh hodc 1énh
goto hodc [énh switch, ham dé quy. Trong truong hop nay tir khod inline [&
di nhién bi bo qua.

Tham chi tir khod inline van bi bo qua ngay ca d6i VOI cdc ham khong

¢6 nhimg han ¢hé néu trén néu nhu trinh bién dich thdy céin thiét (vi du da
cd qua nhiéu ham inline 1am cho bd nhé chuong trinh qua 16n).
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Vi du: Chuong trinh sau sir dung ham inline tinh chu vi va dién tich cua
hinh chit nhat:

Phirang dn 1- Khong khai bdo nguyén miu. Khi d6 ham dtevhen phai
dat trén ham main,
#include <conio.h>
Binclude <iostream.h>
inline void dtevhentint a, int b, int &dt, int &cv)
{
dt = a * b;
cv 2 *{a 1 b);
}
void main ()
{
int af20], b[(20], cv[20], dt[20], n:
cout << "\n30 hinh chu hat: *;
cin >> nj;
for {int i=1; i<=n; 41ti)
{
cout. << "\nNhap ? canh cua hinh chu nhat thu "
<<i<< u: I'l:
cin >> alil >> bfi];
dtevhen{ali)], bli]|, dt[i], cvii]);
}
clrscri);
For (i+=1; i<-n; ++ij}
{
cout << "\npllinh chu nhat thuy " << i << "; »:
cout << "\nbo dai 2 canh = " << afi] << ® va " << b[i];

cout << "\nDien tich = " << dt[i] ;
cout. << "\nChu vi = " << evii];

1

geteh{);

Phieong dn 2: Sir dung khai bdo nguyén mau. Khi do tir khoa inline dat
trude nguyén mau.

Chit y: Khong, duge dat inline trude dinh nghia ham. Trong chuong
trinh dudi day néu dat inline trude dinh nghia ham thi hiu qua nhw sau:

Chuong trinh vin dich théng, nhung khi chay thi chuong trinh bi quan
khong thoat dugc.

finclude <conio.h>

finclude <iostream.h>

inline void dlevhen{int a, inl b, int &dt, int &cv);
void main )
{

int al20], bl20}, cv!20], 4u[20], n;

cout << "\nS¢ hinh chu hat: *;

cin >> n;
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for (int i-1; i<=n; 4+1i)
{

cout << "\nNhap 2 canh cua hinh chu nhat thu "
i " "y
cin >> a[i} »> b[i]:
dtcvhen{ali]), bl[i], dt[i]l, cv[il};
}

clrscr();
for {i=1; i<=n; t+ti}

i
coul << "\n Hinh chu nhat thu * << i << ™: ";
coul << "\nbo dai 2 canh = " << a[i] << "™ va " << bfi]:
cout << "\nbhien tich = " << dt[i];
cout << "\nChu vi = " << avl[il;
}
gelch(}:
}
voild dtevhen{int a, int b, int &dt, int &cv)
{
dt = a * b;
cv = 2 * {(a t b);
1

§6. DINH NGHIA CHONG CAC HAM (OVERLOADING)
6.1. Khai niém v¢ dinh nghia chong
Dinh nghia chdng (hay con goi sy tai bdi) cac ham la ding cing mét
tén dé dinh nghia cic ham khac nhau. Day 1a mdt md rdng rit ¢6 y nghia
cua €',
Nhu da biét, rong C va céc ngdn ngit khac (nhu PASCAL, FOXPRO,
...) mbi ham déu phai ¢o mdt tén phan biét. Doi khi ddy la mot su han ché ion,
vi phai ding nhiéu ham khac nhau dé thuc hién citng mét cong vige., Vi du dé
lay gia tr1 tuydt déi rong C can dung (¢ 3 ham khéc nhau:
int abs{int i); // Liy gia tri tuyét déi gia tri kiéu int
longt labs{longt 1); // LAy gia tri tuyét dbi
// gia tri kiédu long
double fabs{double d); // LAy giad tri tuyét dbi
// gia tri kiéu double
Nhé kha nadng dinh nghia chong, trong C™* ¢é thé ding chung mét tén
cho ca 3 ham trén nhu sau:
int abs({int 1); // Léy gid tri tuydét déi giad tri kidu int
longt abs{lengt 1); // LAy gid tri tuyét dbi
// gia tri kidu long
double abs{double d); // Liy gia tri tuyét d4bi
// gia tri kiéu double
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6.2. Yéu ciiu vé edc ham djnh nghia chong

Khi ding cung mét 1én dé dinh nghia nhidu ham, trinh bién dich C™" &
dya vao su khic nhau v¢ tip déi cua cac ham nay dé déi tén cde ham. Nhu
vily. sau khi bién dich méi ham s& ¢é mot tén khéc nhau.

Tt do cho lhév cac ham dwge dinh nghia tring tén phai cd tap déi
khidc nhau (vé s6 luong hodic kiéu). Néu 2 ham hoan toan trang tén va
trimg déi thi winh bién dich s@ khong ¢d cach nao phan bu,t duge. Ngay
ca khi 2 ham nay ¢6 kiéu khac nhau thi trinh bién dich van bio 15i. Vi du
sau xdy dung 2 ham cang ¢é tén 13 f va cung ¢6 mot d01 nguyén a, nhung
kiéu ham khac nhau. Ham thi nhit kidu nguyén (trd vé& a*a), ham th\ hai
kiéu void (in gia i a). Chuong trinh s& bi thong bao 181 khi bién dich
(ban hay thir xcm sao).
flinclude <conio.h>
Finclude <ioslream.h>
int L {int a);
vaid fi{int a);
int IN{int a)

{
relurn a * a;
}
void f{int a}
{

cout. << "\n " << a;

}

void main{}

{
int b £{5);
fib);
geteh{);

1

6.3. Su dung cic him dinh nghia chong

Kht gap mm 101 got, trinh bién dich s& cin cir vao sd luornfb va kiédu

cua cac tham s6 dé goi ham co ding tén va ding bd dbi sb tuwong Ung.
Vi duy:
abs (123); // 'fham sb kidu int, goi ham int abs{int i) ;
abs (123L); // Tham s6 kiéu long, goi ham long abs(long 1);
abs(3.14); //7Tham 56 kidu double, goi ham
// double abs({double d);

Khi khéng ¢6 ham nao ¢6 bd doi cing kiéu véi bd tham s (trong 16
£o1). thi trinh bién dich s& chen ham nio ¢6 bd dbi ghn kiéu nhit {phép
chuyén kiéu dé dang nhét),
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Vi du:
abs (A" Y; // Tham sb& kiéu char, goi ham int abs{int i)} ;
abs{(3.141}; // Tham s kidu float, gei ham
// doubtle abs {double d);

6.4, Nén sir dyng phép dinh nghia chf’ing cic ham nhu thé nio?

Nhu di ndt & trén, khi xay dung cOng nhu sir dung cac ham trung tén,
trinh bién dich C™ da phai suy dodn va giai quyét nhiéu trugng hop kha
nhdp nhing. Vi vay khong nén lam dung qud dang kha nang dinh nghia
chdng. vi didu do lam cho chuong trinh khé kiém soat va d& din dén sai sét.
Viée dinh nghia chong s& hi¢u qua hon néu duoc sir dung theo cac 1o
khuyén sau:

+ Chi nén dinh nghia chdng cac ham thue hién nhimg cdng viée nhu
nhau nhung trén cae ddi tuong cd kiéu khac nhau, Vi du trong chuong trinh
can xdy dung cdc ham: cong 2 ma trdn vudng kiéu double, cong 2 ma trin
vudng kiéu int. cong 2 ma tran chit nhét kiéu double, c8ng 2 ma trin chiy
nhat kiéu int. thi 4 ham twén nén dinh nghia chdng (dat cing tén).

t Nén dung cac phép chuyén kiéu (néu cén) dé bd tham sb trong 15 goi
hoan toan tring kiéu v6i bd dbi s6 cha mot ham duge dinh nghia chdng. Vi
rhir thé moi tranh duoe su nhip nhang cho trinh bién dich va trinh bién dich
s& chon dang ham can goi.

6.5. Lay dia chi cic ham trung tén

Gia st cd 4 ham déu ¢é 1én la tinh_max duoce khai bao nhu sau:
int tinh max{int a, int b, int c); // Max cha 3 s& nguyén
couble tinh max{double a, double b, double c); // Max cia

// 3 sé& thuc

int tinh max{int *a, inL n); // Max cia mdét diy s& nguyén
double finh max({double *a, int n); //Max cua mét day s& thyc

Van dé dit ra ia lam thé nao l1ay duge dia chi cia moi ham. Cau tra 1ot
nhur sau:

DE lay dia chi esa mét ham, ta khai bao mdt con trd ham 6 kiéu va bd
doi nhu ham can lay dia chi. Sau d6 gan tén ham cho con trd ham. Vi du:
int (*f1}y{inl, int, int);

11 Linh max; // LAy dia chi cia ham thi nhit
double (*12) {double, double, doublc);
f2 - Linh max; // lLiy dia chi cha ham tha hai

int. (*f3)y{int *, int});

f3 = tinh max; // Lay dia chi cia ham tha ba
doublc {*f4) (doublc *, int);

f4 = tinh max; // Lay dia chi cua ham thd tu
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6.6. Cac vidu

Vidu 1: (,huong trinh giai bai toan tim max cta mét diy sé nguyén va
max cua mol day s thue. lronf, chuomg trinh ¢6 6 ham. Hai ham dung dé
nhép day s6 nguyén va diy sd thue c6 tén chung la nhapds Bbn ham: tinh
max 2 sb nguyen tinh max 2 s6 thue, tinh max coa ddy s0 nguyén, tinh max

cua day so thue duge dat chung mot tén 1a max.
#include <conic.h>
#include <ioslream.h>
#include <iomanip.h>
void nhapds (int *x, int n);
veid nhapds (double *x, int n);
int max{inl x, int y);
double max (double x, double y};
int max{int *=x, int n);
double max(double *x, int n};
void nhapds{int *x, int n)
{
for (int i=1; i<-n; ++1i)
{
cout. << "Phan tu ¥ << i << ™ = "-
cin >> x[i]:
4
}
void nhapds {double *x, int n)
{
for (inl. i=1; i< n; Hii)
{
coulb << "Phan tu " << 1 << ™ = ":
cin >>» x[i];
1
}

int max(int x, int y)

{
return x > y ? x : y;
1
double max{double x, double y)
{

return x > y ? x : y;
}
int max(int *x, int n)
{
int s = x[1];
for (int i=2; i<=n; ++i)
5 = max{s, x[il):
return s;
}
double max{double *x, inL n)

{
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double s = x[1];
for (in§ i=2; i<=n; ++i)
s =~ max{s, x{i]);
return s;
1
void mainl()
{
int a[20], n, ni, nd, maxi:;
double x[20], maxd;
clrscr();
cout << "\nSc phan tu nquyen ni = "
cin >> ni;
coul. << “Nhap day so nguyen\n ";
nhapds(a, ni);
cout << "\nSo phan tu thuc nd = =
cin »> nd;
cout << "Nhap day so thuc\n ";
nhapds (x, nd) ;

-4

maxi - max{a, ni);
maxd = max{x, nd);
cout << "\nMax cua day nquyen = "™ << maxi;
cout << "\nMax cua day thuc = " << maxd;
getchi};
}
Viduy 2:
Chuong trinh sau thye hién phép nhan ma trén:
D=A*B*C

trong d6 A, B Ia cic ma tran vudng, C 1a ma trdn chit nhat. Trong
chuong trinh ¢6 3 cap ham trang tén dé thire hién 3 nhiém vu {nhung trén 2
do61 turgng khac nhau 1a ma trn vubng va chit nhat): Nhip ma triin, nhéan 2
ma trdn va in ma trin.
#include <conio.h>
¥include <iostream.h>
#include <iomanip.h>
typedef int MU[20][20];
void nhapmt (Ml a,char *ten, int m, int nj;
void inmt (MY a,char *ten, int m, int n};
void nhanmt (MT a,M!' b, MT ¢, int m, int n, int p};:
void nhapmt (MT a, char *ten, int n);
. veid inmt (MY a,char *ten, int n):
void nhanmt (MT a, MT b, MT c, int n):
void nhapmt (MT a, char *ten, int m, int n)
{

for {(int i=1; i<=m; ++i)
for (int }-=1; j<=n; ++3}
{
cout << "\n" << ten <<"(T << i << ", " << i << "] ="

r
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cin >> al[illjl:

}
}
vaid nhapmt {MT a,char *ten, int n)
{
nhapmt (a, ten, n, nj;
1

void inmt (M1 a,char *tLen, int m, int n)
{
cout << "\nMa Lran: " << Len;g
for {(intL 1 1; i<-m; 1+1}
{
coul. << "\n":
for {inl j=1; j<=n; ++]}
cout << setw{6) << ali]ljl;

}
} .
vold inmt (MT a, char *ten, int n)
{
inmt {(a, ten, n, n);
1

void nhanmt (MT a, MT b, MI c, int m, int n, int p)
R
for {(int i=1; i<=m; 4+1i)
for (int 7j:-1; j<=p; ++3}
{
cliflil 0;
for (int k 1; k<=n; Hi1Kk)
clil{j] += alil[k] * bik][]j}:

}

}
void nhanmt (M7 a,M!' b, MI' ¢, int n)
{

nhanmt:{a, h, ¢, n, n, n);
1
void maini)
{

MT a, b, c, d; // d = abc

MT wu;

clrscri();

nhapmt (a, "aY, 2);

nhapmi. (b, "B", 2):

nhapmt {c, "C", 2, 3};
nhanmi{a, b, u, 2);

nhanmt (u, ¢, d, 2, 2, 3);

inmt {a, "A", 2}:

inmt (b, "B", 2}:

inmt{u, "U = A * B, 2);

inmt (¢, "C“™, 2, 3);

inmt {(d, "D = U * g", 2, 3);

getlch();
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§7. DINH NGHIA CHONG CAC TOAN TU

7.1. Cac phép toan trong C™ va C

Trong C"'va C cé kha nhiéu cac phép toan ding dé thuc hidn cac thao
tdc trén cac kiéu dir lidu chudn, Vi du cdc phép s hoe: + - * / ap dung
cho cac kiéu dit li¢u nguyén, thyc. Phép 1dy phan du % 4p dung dbi voi
kiéu nguyén.

7.2. Thye hién cic phép todn trén cac kiéu dir liéu khong chuén trong C

Vi¢c thuc hién cic phép todn trén cdc débi tuong tu dinh nghia (nhu
mang, cdu trac) 1a nhu chu bit bude cua thuc 1é. Ching han cin thuc hién
cac phép 36 hoc wén sd phirc. trén phin sd, trén da thirc, trén véc to, trén ma
tran. Dé dap (mg yéu ciu nay. ta sir dung cdc ham trong C. Vi du sau diy la
mét chuong trinh C gdm cac ham nhip phin s6, in phan sé va thue hién cac
phép cong telr nhan chia phén s6. Chuong trinh s& nhip 5 phén sé: p, q, z, u,
v va tinh phan sb s theo cong thirc:

s=(p-q*z2)/(utv)

tinclude <conio.h>
#include <stdio.h>
#include <math.h>
typedef siruct
{

int a, b;
b P5;
void nhap (PS5 *p);
void in(PS p);
int. uscln(inl x, int y);
PS rulgon{¥s p);
PS5 cong{P3 pl1, PS p2};
PS tru(PS pl, PS p2);:
PS nhan(P5 pl, PS5 p2});
PS chia (PS5 pl, PS p2);
vold nhap(P5 *p)
{

inl L, m;

printf {"\nTu va mau: ")};

scanf ("%d%d"™, &t, &m);

p->a = t; p—>b = m;

H
void in{I’S p}
{
printf{"%d/%d", p-a, p.b);
}
int usclin{int x, int y)
{
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X = abs({x}:; y = abs{y}:
if (=x*y -0} return i;
while ({(x!'=y)
if {x>y) x -+ y;
else y —= x;
return x;
1
PS5 rutgon(PS p}
{
PS5 q;
int x;
x=uscln{p.a, p.b);
g.a = p.a / x;
q.b = p.b / x;
return q;
}
PS cong{P5 pl, PS p2)
{
PS «q:;

g.a — pl.a * p2.b + p2.a * pl.

q.b - pl.b * p2.b;

relurn rutgon(q);
}
PS tru{PS pl, PS p2)
{

PS q:

g.a - pl.a * p2.b -~ pZ.a * pl.b;

g.b = pl.b * p2.b;
return rutgon(q);

}

PS nhan{PS pl, PS5 p2)

{
PS5 qg;
g.a = pl.a * p2.a;
q.b == pl.b * p2.b;
relurn rutgon(q):;

}

PS chia{Ps pl, PS p2)

{
PS qg;
g.a = pl.a * p2.b;
q.-b - pl.b * p2.a;
return rutgon(q);

}

void maini()

{
PS p, 9, %, u, v ;
PS tu,mau, s;
print£{"\n Nhap phan sc p: ")
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printf {("\n Nhap phan so g: "); nhap{&q);
printf{"\n Nhap phan so =z: “); nhapl(&z);
printf{”\n Nhap phan so u: "); nhap(&u):
printf ("\n Nhap phan so v: "}; nhap(&av);
tu = nhan{qg, z);

tu = tru(p, tul:

mau = cong{u, v);

s = chia(tu, mau);

printf {“\nPhan so s = ™}; in{s);
getchi):

Nhin xét: Viéc sir dung cic hflm‘dé thuc hién cac phép tinh khong
duge tu nhién va té ra dan dong. Vi du dé thye hién mdt cong thirc:
s=(p-q*z)/(u+v)
phai dung 2 blen trung gian va 4 101 got ham, Cau hoi dit ra 1a ¢6 cach nao

dé chi can viét ding cdng thire todn hoc, ma vin nhan duge két qua mong
mudn hay khéne?

Trong C'" ¢é thé dap tmg duoc mong mudn nay bang cach sir dung cac
phép toan chudn cua nd Lho cac kiéu dir Jiéu tur dinh nghia (mang, cAu
tric,...). Noi cach khac C™* cho phép dung cac phép toan dé dinh nghia céc
ham. ma ta thudong goi 1a dinh nghia chéng cac toan tir (hay con goi: Su tai
bd1 cac 1oan ).

7.3. Cach dinh nghia chong ¢idc todn tor

7.3.1. Tén hiam tedn ti: Goém wr kKhod operator va tén phép todn, vi du:

operator+ (dinh nghia chong phép +)

operator- (dinh nghia chong phép -)

7.3.2. Cic doi caa ham toan to:

a. V6i edc phép todn ¢é 2 todn hang, thi ham toan tir cin co 2 dbi. D6i
thir nhat tmg véi toan hang thir nhat, déi thir hai tng véi toan hang thir hai.
Do vay, voi cac phép toan khdng giao hodn (nhu phép-) thi thir wr d61 14 rat
quan trong.

Vi du cac ham todn tr cong. trir phén sd durge khai bao nhur sau;
struct PS
{
int a; // 1a sd
int b; // Mau sb
};

15 operatori (PS pl, PS p2);: // pl + p2
PSS operator—{Ps pl, pPs p2); // pl -~ p2
PS5 operator*{PS pl, PS p2); // pl * p2
PS operatoc/ (PS5 pl, PS p2); // pl / p2
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b. V6i cdc phdp todn cé mpt todn hgng, tht ham toan tir cé mot ddi. Vi
du ham todn tir doi dauv ma trdin {doi dau tit ca cdc phin tir cua ma tran)
dugre khai bao nhu sau:
st.ruclt MY
{
double al20](201; // Mang chila cac phdn tu ma tran
inl. m; // S& hang ma Lran
int n; /7 SA odl ma tran

s

M opcrator—(MT x};

7.3.3. Thén cta hiam todn tir: Viét nhu than cua ham thdong thudng, Vi
du ham dm dAu ma trdn 6 thé duoe dinh nghia nhu sau:
st.ruct MT
{
double a(20][201; // Mang chita céc phdn t ma tran
int m; // $& hang ma tran
int. n; // 86 6t ma Lran

Vi
MT opcrator- (M1 x)
{

MT Yi

tor (1ot i=1; i< m ; 441}
for (int. j=1; 1< n; t17y)
YUTTLIL o =il i1
return vy
t
7.4, Cich dung ham tean tiv
€6 2 cich dung:
Cach 1 Ding nhu mdt ham thong thuong biang cach viét 1ai goi.
Viduy:
PS p, q, u, v;
u = operator+{p, q); /fu=p+ g
v - opcrator—{p, a); f/ v =p-q
Cdch 2: Ding nhu phép toan cia C
Vidu:
PS5 p, g, u, wv;
u poboa; /7 u - potoq
v-op-u S/ ve=p-q
Chrat j: Khi dung cdc ham todn tir nhu phép todn ctia C'' ta ¢6 the két
hop nhidu phép toan dé vidt eic cong thire phire tap. Cling cho phép ding
diu ngode won dé quy dinh thir tr thye hién cac phép tinh. Thir tr vu tién

cua cae phép tinh vin wan theo cie quy tic ban déu cua C*". Chang han cdc
phep * va/ ¢o thir uu tién cao hon so voi cde phép + va -

2
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Vi du:
P55 p, q, u, v, s5i, s52;
st = p*qg-—-u /vy // 51 - {p*q
s2 -~ (p - q) / (u+wv); // 82 =1p-q / (u+t v}

§8. CAC Vi DU VE DINH NGHIA CHONG TOAN T(¥

Vi duy 1: Trong vi du nay ngedi viée sir dung cdc ham todn tir dé thuc
hi¢n 4 phép tinh trén phan s6. ¢On dinh nghia chong cac phép toan << va >>
d¢ xudt va nhiip phan s6 (xem chi tiét trong Chrrong 7).

Ham operator<< ¢ 2 déi kiéu ostream& va PS (I’hin s8), Ham tra vé
21d w1 kidu ostreamé. [Ham duoe khai bao nhu sau:
oslLreamé oporalor<< {ostreams os, PS5 p);

Tuemg i ham operator>> dugce khai bao nhu sau;
istream& operator>> {(istrecam& is,PS &P}

Dudri ddy s€ chi ra cach xay dung va str dung c¢de ham toan ti. Ching ta
cting s€ thiy vi¢e str dung cic ham todn tir rat ty nhién, ngiin gon va tién loi.

Chuong trinh dudi diy ¢ ndi dung nhu chuong trinh trong 86.2, nhung
thay <ac ham bang cdc ham todn .

#include <conio.h>
finclude <iostrecam.hn>
#include <math.h>
Lypedel struct
{
int a,b;
bops;
vstreamé operator<< {oslreamé os, PS p);
istreams  operabor>> {istream& 1s,PS sp):
int uscln{int. x, int yj;
PS5 rulgon(I’5 pj);
PS operator+{P5 pl, PS p2);
PS5 operator—{(PS pl, PS5 p2);:
PS5 oparator* (PS nl, PS5 p?);
IS operator/ (PS5 pl, PS p2);
ostrcam& operater<< (ostream& os, PS5 p}
{
0s << p.a << /' << p.b;
return s
}
istream toperator>> {(isbtream &ls, PS &p)
{
coul. << "Nhap tu va mau: ";
is »> p.a »> p.b;
return 15



int uscln(int x, inl y)

{
x = abs{x}; y = abs(y);:
if {x*y==0} rcturn 1;
while (x!=y}
if (x>y) x —= y:
alse ¥y —= X;
return x;
}
PS rutgon (PS p)
{
PS q:
int x;
X = uscln(p.a,p.b);
qg.a = p.a / %;

q.b = p.b / x;
return ;
}
PS operatort{P’S pl, PS p2)
{
PS q;
g-a -~ pl.a * p2.b + p2.a * pl.b;
q.b = pl.b * pZ.b;
return rutgon(q):
}
P3 operator-(PS pl, PS p2)

PS q;

qg.-a = pl.a * p2.b - p2.a * pl.b;
q.b = pl.b * p2.b;

return rutgon{q);

}
P3 operator*{PS pl, PS p2}
{

PS q;

qg.a = pl.a * p2.a ;
q.b = pl.b * p2.b ;
return rutgon (q);

!
PS operator/(PS pl, PS p2)
{

PS q;

gq.a = pl.a * p2.b;
q.b + pl.b * p2.a;
return rutgon{qg};
}
void main()
{
PS p, g, z, u, v;
BPS s;
cout <<"\nMNhap cac PS p, q, z, u,
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Ik i

#1i

cin >> p >> q >> z >> u »> Vv;
s={p-q*z}/ (u+v);
cout << "\n Phan so 5 =~ " << s5;
getch (};

Vi du 2: Chuong trinh dua vao cac ham toan 1.

opcerator-  ¢6 mot déi dung dé dao ddu mot da thirc

operator+ c6 2 d8i dung dé cong 2 da thirc

operator- ¢6 2 d6i dang dé trir 2 da thice

operator* cé 2 dbi dung dé nhan 2 da thirc

operator” ¢6 2 d6i ding dé tinh gia da thie tai x

operator<< cg 2 dbi dung dé in da thic

operator>> co 2 ddi dung dé nhap da thic

Chuong trinh s& nhap 4 da thuc: p, g, r, s. Sau do tinh da thuce:
f=-(ptq)*(r-s)

Cudi cting tinh gia tri f(x), vai x 1a mot sd thue nhap tr ban phim.

nclude <conio.h>

nclude <iostrcam.h>
nclude <math.h>

struct DT

{

double a[201; // Mang chua cac he so da thuc a0, al, ...
int n; // Bac da thuc

b:

ostream& operator<< {ostream &os, DT d};

istream& operator>> (istrcam &is,DT &d};

DT operator- (const DT &d); '

DT operator+ (Dl dl, DT d2);

DT operator— (DT d1, DT d2};

I'T operator* (DT dl, DT d2);

double operator” (DT d, double x); // Tinh gia tri da thuc
ostream &operator<< [(ostream &os, DT d}

l

}

os << "- Cac he so (tu ao): ";
for (int i1-0 ; i<= d.n } ++1i}
os << d.ali] <<" ";

return o©s;

istream& operator>> {(istrcam& is, DT &d)

{

cout << "- Bac da thuc: ";

cin »> d.n;

cout << "Nhap cac he so da thuc:\n";
for (int i=0 ; i<= d.n ; 1+i)

{



cout << "He so0 bac ™ << i << ™ = n;
is »>> d.afi];

}
return is;
}
DT operator-{const DT &d)
{
DT p:
p-nn - d.n;
for (int -0 ; i<=d.n ; 141}
p.alil = —d.ali];
return p;
H
X' operatort (DT d1, DT d2)
{ .
DT d;

int k,i;
k= dl.n > d2.n ? dl.n : d2.n;
for (i=0; i<=k ; ++i}
if (i<-dl.n && i<=d2?.n)
d.al[i]l : dl.ali]l + d2.ali];
else if {i<=dl.n}
d.ali} = dl.ali}:

clse
d.ali] + d2.alil;
i k;:
while {i»>0 && d.afli]- =0.0) ——i;
d.n [
return o;
}
X' operator-{r dl, DT d2}
{
return {dl + {-d2));
}
DT opcrator* (DT dl, DT d2)
{

DT d;
int k, i, 9j;:
k= d.n - dl.n + d2.n;
for (i-0; i<=k; 4ti) d.a[i] = 0O;
tor (i=0 ; i<= dl.n ; ++i}
for {(i=0 ; j<= d2.n ; +73)
d.ali+)] #= dl.ali] * dZ.alj}:
return d;
}
double operator™ {(I¥I' d, double x)
{
double 5 0.0, L 1.0;
for (int. i=0 ; i<= d.n ; F+i}
{
5 t=d.ali] * L;



t *= x;

}
return s;

t

void maind)

{
Drp, g, r, s, £;
double x, g;
clrscr{);
cout <<"\nNhap da thuc P *
cout <<"\nNhap da thuc Q "
cout <<"\nNhap da thue R "
coul. <<"\nNhap da thuc S "
cout. << "\nNhap so thuc x:
f -{p v q) * (r - s);
q = I "~ x;
coul. << "\nDa thuc f " <<
cout << "\n x "oLd X
cout. << "\nf({x) = " << g;
geleh () ;

}

§9. CAC BAI TOAN VE MA TRAN VA VEC TO

LI

I;

cin
cin
cin
cin

; cin >> x;

>> pi
>> q;
»>>» r;
»>> 5;

Trong muc nay s¢ xét cac ma trin thuc vudng cap n va cdc véc to thuc
cip n. Chang duge bicu dién thong qua cac kiéu ciu trac MT va VT

shruct

{

MT

double al20][20]; // Mang a chita cac phin tia ma btran
// Cip ma tran

int nj;
[
slruct

{

A

double bi20];

int

Vs

n; // Cap vec to

// Manqg chua cac phan tu cua vec to

DE xur Iy ma trdn va véc to, ching ta xay dyng 9 ham toan tir:

ost.rea

ostreams
istream&

istroa

m& opcrator<<
operal.or<<
operator>>
m& opcrator>>

MT operator+ {const

MT operator-{const
MIl' operator* (consi
V'l operator* {const

MT opcrator! {MT x);

{fosLrecams os,
({cstrcam& os,
{istreamék
{ist.recamé

MI's
MT&
Ml
MT&

7/

x1l, const MT& x2);
x1l, const MI's x2);
x1, const MT& x2);

is,

const MT& x); //
const V1& v);
is,MT& x);

// Whap ma tran

VT &v); // Nhap véc Lo

// Coug 2 ma trao
// Trit 2 ma tréan
// Nhén 2 ma tran

In ma trdn
// In véc to

x, const VI& v);// Nhdn ma Lrdn véc to

Nghich dao ma tran
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Thudt toan cho 8 ham todn tir diu tuong dbi quen thude khing co gi
phai ban. Dé nghich dao ma trin c6 nhidu cach, & day ching ta dung
phuong phap Jordance nhu sau. Gia s& can nghich d4o ma tran x cép n.
Ta dung thém ma trdn don vi y. Sau d6 thue hién ddng thdi cdc phép tinh
trén ¢a x va y sao cho x tré thanh don vi. Két qua y chinh 13 nghich dao
cua x. Thudt toan dugce tién hanh trén n budc. Noi dung cua budc k (k =
1. ..., n) nhu sau:

Tim chi sér ( k <=r <= n) sao cho

abs(x|r.k]) = max { abs(x[i,k] voi i=k,...,n}

Néu abs(xfr,k]) = 0 thi ma tran khdng c6 nghich dao va thuat todn két
thite gilta chimg.

Hoan vi hang k véi hang rtrong ca 2 matrdn x vay.

Chia hang k cua ca x vay cho tg = x[k,k] {muc dich lam cho x[k.k] = 1).

Bién doi dé edt k cua x tro thanh vée to don vi bing cach lam cho céac
phan tr x[i,k] = 0 (v&i i khdc k). Muén vay ta thue hién cdc phép tinh sau
trén ca x va y:

(hang 1) = (hang 1) - x[1.k]*(hang k), v&i moi i khac k

No1 dung chuong trinh 1a nhdp 4 ma trdn X, Y, R, S va véc to u. Sau dé
tinh véc to v theo cong thire: '

vE(X+Y)* (R-S) 'u

Nbu sé thiy trong ham main() dudi day, nhd cadc ham todn tir ma ciu
1énh tinh v duge viét gan gm1dng nhu cdng thirc todn hoe néu trén.
/* Chuong Lrinh */
#include <conio.h>
#include <iostream.h>
#include <iomanip.h>
$include <math.h>
struct MT
{
double a[20]1[20]; // Mang chua cac phan tu ma tran
int n; // Cap ma tran
bi )
sttruct v
{

double b|20); // Mang chua cac phan tu cua vec te
int n; // Cap vec to

b:
ostreamé& operator<< {ostream& os, const MT& x};
ostream& operator<< (ostream& os, const VI& v};
istream& operator>> (istream& is,MT& x};
istream& operator>> (islreamgs 1is, VT &v);
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MT operator+(const MI& x1, const MT& x2);
MT operator-(const MI& x1, const MT& x2):
M1 operator* {const MT& x1, const MT& x2);
V'f operator* (const MT& x, const VT& v);
MT operator! (MT x); // Tinh ma tran nghich dao
ostreams opcrator<< (oslream& os, const MI& x)
{
0s << sctprecision(2) << setiosflags{ios::showpoint};
for (int i=1 ; i<- x.n ; ++i)
{
os << "\n" ;
for (int j=1; j<=x.n; ++]j}
05 << setw{b) << x.af{i]l[j] :
1
o5 << "\n" ;
return os;
}
ostream& operator<< (ostream& os, const VT& v)
{
os << selprecision(2) << setiosflags(ios::showpoint};
for (int i=1 ; i<= v.n ; ++i}
os << scetw{b} << v.b{i] :
os << "\n" ;
return os;
t
isLecams operalor>> {istream& 1is, MT& x}
{
cout. << " - Cap ma tran: " ;
is >» xn.n;
cout << "Nhap cac phan tu :\n" ;
for (int i=1 ; i<= x.n ; ++i}
for {int j=1; j<=x.n; ++1j)
{
coul << "PT hang " << i << " cot " << J << ™ =7
is »» x.al[iY[]] :
}
return is;
}
istream& operator>> (istream& is, VT& v}
{
cout: << " - Cap vec to: "
is »>» wv.n;
cout << "Nhap cac phan tu :\n" ;
for (int i=1 ; i<= v.n ; #t1i}
{
coul << "Phan tu thu " << i << " =7
is »> v.bl[i]l ;
}
return is;
t
M operator! {const MT& »1, const MT& =x2)

L1}
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if (x1.n!':-x2.n)

{

cung cap™;
gelch () ;
relurn x1;

cout << "A\nkKhong thuc hien ducc phep cong vi 2 MT khong

const MT& x2)

}
clse
i
MT x;
int &, J, n;
n = x.n - =l.n ;
for (i=1; i<=n; ++i)
for (3 1: j9< n ;14§
Tigl -~ xloalil[j] + x2.alil1j] ;
return x;
}
|
M1 operator-{const Mis x1,
{
if {xl.n! x2.n)
{

cout << "\nKhong thuc
cung cap”;

get.ch () ;
return x1;
}
clse
!
M1 =
inl. i, j, n;
n Xx.n x1.n;

for (i=1; i<=n; ++1i}
for (3-1; j<-n ;1)

hien duoc phep tru vi 2 MT khong

x.ali) )] = =1.alillj] - x2.alillj] :

return x=;

1
MT operator*{const Mrs x1,
{
if (x1.n!-=x2.n)
{
cout << "\nKhong thuc
cung cap";
getchi();
return x1;

}
else
{
M x;
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int n, i, j,k:
n = x.n = xl.n;
for (L 1; i<-n; 111i)
for (j=1; j<=n ;++])
{
x.altllj)]l - 0.0 ;
for (k=1 ; k<=n; +4k]
x.alilb)l = xl.a[i] [k}1*x2.alk]Ll]]

}
rceturn x;

1
}
VI'" operator* {const MT& x, const VT& v)
{

Lt (x.on ' ovon)

{

cout << "\n Cap ma LlLran khac cap vec to, phep nhan

nghiia";
qotoeh()
return v;

}
clsc
{
V19 u; int nj;
n 1.i = v.n ;
for (int i=1; i <=n ; ++1)
{
u.bli] = 0;
for {int j=1; j<=n; 4+j}
u.-bli} + =x.alilljl*v.bijl;:
}
relurn u;
}
}
MT operator! (M x}
{
M1 v

int i,),k, r,n;
doable Leg;
n = y.n = x.n ;
for (i-1 ; i<-nn ; +1i)
for {3 1 ; j<=n ; ++7}
if (i==]) y.ali]l]j) = 1:
clse y.ali]lil - 0;
Tor (k-1; k<=n; ++k)
{
r=Kk;
for (i-k+1; i<~n; ++1i)
1f {abs(x.a[i1][k]} > abs{x.ai{r}[k]) } r = i;
11 {absi(x.a|lr]ik]} < 1.08-8)
{

VO
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cout << "\n Ma tran suy bien,

getch(}; return x;

}

/* lloan vi hang r va hang k */
for (1 1V ; 3<=n ; ++7j)

{

tg = x.al[k][]];
x.alkl[j)] = x.alirl{]j];
x.alrj(jl = tg;
tg - y.alk]lijl:

y-alkl{j]

y-alrllil:

y-alr]ijl = tg;

}
/* Chia hang k
tg = x.a{k][k]

cho alk,kl */

r

for (j-1 ; j<=n ; ++7)

{
x.alki[jl /=
y.alklijl /=
1
/* Khu cot k :
for (int i-1;
if (i '= k)
{

tg:
tg;

lam cho a(i,k] = 0 voi 1 != k */
i<=n ; ++1i)

tg - x.alillk]) ;

for 9=1 ; j< n ; ++3)
{
x.al[il[§} -= tg*x.alk}[i] ;
y.alill3) -= tg*y.afk1[3] :
}
}
1
return y;
1
void main{)
{

MT X, ¥, I, 5;
VI u, v

clrscr();

cout <<"\nNhap
cout <<"\nNhap
coul <<"\nNhap
cout <<"\nNhap
cout <<"\nNhap

v = I{(x + v)
cout << "\nVeco
getch{};
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ma tran Y " ; cin >> y;
ma Lran R " ; cin >> r;
ma tran 5 " ; cin >> s;

vee toou " ocin »>> u;
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to v = xun " << v

khong co nghich dao"



Chuong 3
KHAI NIEM VE LOP

Nhur dd néi o trén, 1op 1a khdai niém trung tdm cua ldp trinh huéng d6i
trong, no I sie mo réng cia cdac khdi niém cau triic (struct) cria C va ban ghi
(record) cua PASCAL. Ngodi cdc thanh phan die lidu (nhue cdu tritc), I6p con
chita cdc thanh phdn ham, con goi I phirong thitcc (method) hay ham thanh
vién (member finction). Ciing giéng nhir cdu triic, 16p ¢6 thé xem nhie mét
kicu div lidu. Vi vdy Io’p con goi 1 kiéu doi firong vi I6p dwepe ding dé khai
bdo cdc bién, mang doi tuong (nhw thé dng kiéu int dé khai bdo cdc bién
mang nguyén). Niwe vy tir mét I6p ¢6 thé tao ra (bing cdch khai bdo) nhiéu
déi nrong (bicn, mang) khic nhaw. Méi déi trong cé vzmg nho riéng clig
minh. Vi vdy ciing ¢6 thé quan niém I6p 1o tdp hop cde doi tiromg ciing kiéu,

Chirong ncy s& trinh bay cach dinh nghia Iop, cdch xdy dung phirong
thir, gidi thich vé pham vi truy nhdp, sir dung cdc thanh phan ciia I6p, cdch
khai béo bidn, mang céu tric, 161 goi 161 cdc phirong thite.

§1. DINH NGHIA LOP

1. Lop duge dinh nghta theo mau:
class 1T¢én lop
{
// Khai bao cac thufc tinh {peropcrties)
// Khai bao cac phuong thac {(methods)
}i

// Pinh nghia (xdy dung) cac phuong thic

Chit y:

Thude tinh ciia 1op ¢ thé 1a cac bién. mang, con tré co kiéu chudn (int,
float. char. char*. long....) hodic kiéu ngoai chuin da dinh nghia trudc (cdu
rae, hop. 1ép. ...) . Thude tinh cta 16p khéng thé ¢ kidu cta chinh lop do,
nlung ¢ thé 1a kidu con tro 1ap nay, vi du:

class A

{

A x; // Khéng cho phép, vi x cd kidu lép A
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A *p; // Cho phép, vi p la con tro kidu 16p A

}i

2. Khi bao cdc thanh phin cua lap (thube tinh va phuong thuc) ¢6 thé
dung cz-ic‘ tir kl}oé private va public dé’ quy dinh pham vi s dung cla céc
thanh phin, Néu khong quy dinh cu thé (khdng dang céc tir khod private va
public) thi C"" hiéu do 1a private.

Cdc thanh phan private (riéng) chi duoc sir dung bén trong lop (trong
than cua cic phuong thire cia Iop). Cac ham khéng phdi 1a phuong thire ctra
lop khéng duoc phép st dung cdc thanh phan nay.

Cac thanh phan public (cong cOng) duoe phép sir dung & ca bén trong va
bén ngoai lop.

3. Cdc thanh phin dir lidu thudng (nhung khéng bit budc) khai bao 1a
private dé bdo dam tinh gidu kin, bao vé an toan dit ligu cua lop, khéng cho
phép cdc ham bén ngoai xdm nhip vao dit li¢u cua 16p.

4. Cac phuong thire thudng khai bao 1a public dé ching 6 thé duoc 201
toi1 {str dung) tir cac ham khac trong chuong trinh.

5. Cac phuong thite ¢6 thé dwoc xay dung béln ngoai hodc bén trong dinh
nghia 16p. Théng thudng. cac phuong thite ngan duge viét bén trong dinh
nghia 16p, con ¢de phuong thire dai thi viet bén ngoat dinh nghia [op.

6. Trong thin phuong thic cua mét 1op (gia sirlop A) o thé sir dung:

+ Cdce thude tinh cia 1gp A

+ Cac phuong thae caa lop A

t Cac ham w [&p trong chuong trinh, Vi pham vi st dung ctia ham 1a
tan chuong trinh.

7. Gia tri tra vé& coa phuong thite ¢6 thé ¢ kidu bat ky (chudn va
npoai chudn)

Vi du sau s& minh hoa cdc didu n6i trén. Chiing ta s& dinh nghia lop dé
mo ta va xur Iy cde diém trén man hinh d6 hoa. Lap duge dit tén 1a DIEM,

b Cac thude tinh cua lép gém:

int x; // hodnh dd (c6t)
int y; // tung dé (hang)
int m: // mau

+ Cac phuong thuac:

Nhap dir lic¢u mdt diém



Hién thi mdt diém
An mot diém
Lop diém duge xay dung nhu sau:
class DIEM
{
private:
int x, y, m;
public:
void nhapsl(};
vald hien(};
void an(}
{
putpixel (x, ¥, getbkcolor(}):
H
b
void DIEM::nhap(}
{
cout << “\nNhap hoanh d§ (cdt} va
tung dd (hang) cua didm: *
cin >>» x >> y;

cout << “\nNhdp ma mau coa diém: *
cin >»>» m;
}
void DIEM::hien()
i
int mau ht;
mau_ht = getcolor(};
putpixel (x, y, m);
selcolor (mau ht});

}
Qua vi du trén ¢o thé rat ra mot 6 didu cin nhé sau:
+ Trong ca 3 phuong thirc (du viét trong hay viét ngoai dinh nghia 16p)
déu dugce phép truy nhap dén cac thude tinh x, y va m cua 1op.

+ Cac phuong thire viét bén trong dinh nghia 1dp (nhu phuong thire an() )
duoce viét nhu mot ham thong thudmg,
+ Khi xfy dung, cic phuong thirc bén ngoai 10p, can dung thém tén 10p

va toan tir pham vi :: @it ngay trude tén phuong phire dé quy dinh r3 day la
phuong thirc ctia lO‘p nao.

§2. BIEN, MANG DOI TUONG

Nhir da néi & trén, mét 16p (sau khi dinh nghia) c6 thé xem nhu mot kiéu
dbi tugng va ¢o thé ding dé khai bao céc bién, méang ddi twong. Cch khai
bao bién, mang ddi tuong cling gibng nhu khat bao bién, mang cac kidu
khac (nhu int, {loat, cAu trac, hop, ...), theo mau sau:
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Tén_lop danh sach dbi;
Tén_lép  danh_sach mang; :
Vi du sir dung lop DIEM & §1, ¢6 thé khai bdo cic bién, mang DIEM
nhu sau:
DIEM dl, d2, d3; // Khai bao 3 bién dbi tuong dl, d2, d3
DIEM d[20}; // Khai bao mang déi tuong d gdm 20 phidn tu
MG4i ddi trong sau khi khai bao s& duoc cip phat mét ving nhé riéng dé
chira céc thuge tinh cua ching. Cha y ring sé khong cé vimg nhé riéng dé
chira cac phwong thirc cho méi déi tugng. Cac phuong thire s& duge sir dung
chung cho tét ca cac dbi tugng cung lop. Nhur vy vé bd nhé duge cip phat
thi ddi tuong gibng cdu tric. Trong trudng hop nay:
sizeof{dl} = sizeof(d?} = sizeof (d3) = 3*sizcof{int) = 6
sizeof{d} = 20*6 = 120
Thujc tinh cia déi twong:
Trong vi du trén, mdi déi trong d1, d2, d3 va mdi phén tir d[i] déu co
3 thade tinh la x. y, m. Chu y ]a mdi thude déu thude vé mot dbi twong,
vi viy khéng thé viét tén thude mot cach riéng ré ma bao giv ciing phai
o tén ¢oi tuonyg di kém. gidng nhu cdch viét trong cdu tric cia C ks
ban ghi cia PASCAL. Noi cach khac, cach viét thudc tinh cia déi
tuong nhu sau:
tén_déi_tugng.Téndthuéc_tinh

Vi cée doi twong d1, d2, d3 va mang d, c6 thé viét nhu sau:

dl._x // Thudc tinh x cta dbi tuong dl
d? . x // Thudc tinh x cia déi tuong d2
d3.y // Thuéc tinh y coa ddi tugng d3

d[?).m // Thu$c tinh m coa phdn ta d[2)
dl.x = 100 ; // Ga&n 100 cho di.x
d2.y = dl.x; // Gan dl.x cho d2.y
Sa dung cic phuwong thie
Ciing gidng nhu ham, mét phuong thire duge sir dung thong qua 1oi
gol. Tuy nhié¢n trong 161 goi phwong thirc bao gio cling phai co6 tén dbi
twong dé chi rd phuong thire thue hién trén céc thude tinh ciia ddi tuwong
nao. Vi du 11 goi:
dl.nhapsl{);
s& thuc hién nhap s6 lidu vao cic thanh phén di.x, dl.y vadl.m
Céau lénh
di{3] .nhapsi() ;
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s¢ thue hién nhdp s0 liéu vao cac thanh phan d[3].x, d[3].y va d[3].m
Ching ta s&€ minh hoa cdc diéu ndi twén bing mét chuong trinh don
gian su dung lop DIEM dé nhdp 3 diém. hién réi 4n ciac diém wvira
nhép. Trong chuong trinh dwa vao ham kd_do_hoa() dung dé khoi
dong hé doé hoa.
finclude <conio.h>
finclude <iostream.h>
#include <graphics.h>
class DIEM
{
privateo:
int x, y, m ;
public:

void nhapsl{);
void an()

{
putpixel (x,y,getbkcolor());
}
void hien{):
¥
void DTFM: :nhapsl ()
{

cout. << "\nNhap hoanh do {cot) wva
tung do {(hang) cua diem: ™
cin >>» x >> Y ;
coult << " A\nNhap ma mau cua dicm: "
Ccin o >>> m ;
}
void DLFM: thien()
{
int mau ht;
mau_ht = getcolor{) ;
putpixel {x, y,m) ;
setcolor{mau hi);
}
void kd do heaf)
|
int mh, mode ;
mh=made :0;
initgraph{&mh, &mode, "“");
}
void main{)
{
DIEM 1, dz, d3 ;
dl.nhaps! {);
dz . nhapsl{);
d3.nhapsl{);
kd do heal);

L

-~
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setbkcolor {BLACK) ;
dl.hien();

dZ2. hien():
d3.hien{);
getch(};

dl.an{);

dZ2.an();

d3.an{}:

getch ()
closegraph();

§3. CON TRO DOI TUONG

Con tré dbi tuong dung dé chia dia chi ca bién, mang d6i tuong. No
dirge khai bao nhu sau:
Tén lép *contro,
Vi du ding 16p DIEM c6 thé khai bao:
DIEM *pl, *p2, *p3; // khai bao 3 con trd pl, p2, p3
DIEM dl, d2; // Khai bdo 2 dbi tugng dl, d2
DIEM d|20]; // Khai bio mang dbéi tuong
va ¢6 thé thuc hién cac cau 1énh:
pl sd?; // pl chia dia chi coa d2, hay pl trd tdi d2
p2 = d; // p2 tro tdi diu mang d
p3 = now DIEM // Tao mot d6i tugng va chaa

// dia chi cua nd vao p3
Dé su dung thude tinh cia ddi trong thong qua con tro, ta viét nhu sau:
Tén con tro—>Tén_thube tinh
Chit ¥: Néu con tr6 chira dia chi dAu ctia mang, c6 thé dung con tro nhu
tén mang.
Nhur vay sau khi thye hién cac cdu 1énh trén thi:
pl->x va d2.x 1a nhu nhau
p2lil.y va dli]l.y la nhu nhau
Tom Lai ta c6 quy tiie sau

Quy tiic sir dyng thudc tinh: Pé sir dung mét thude tinh cna d6i tugng
ta phai dung phép . hodc phép -> . Trong chuong trinh, khéng cho phép viét
tén thudc tinh mot cach don ddéc ma phai di kém t€n d6i tugng hodc tén con
tré theo cac mau sau:

Tén_déi“tugnq.Tén_thu@c_Linh

Tén _con tro—>Tén_thudc_tinh
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Tén mang dbi tuonglchi sb|.Tén_thudc tinh

Tén conmtré[chi“séj.Tén_thu@cmtinh

Chuong trinh dudi diy cling sit dung lép DIEM (trong §1) dé nhap mat
diy diém. hién thi vd 4n cac diém vira nhdp. Chwong trinh diing mét con tro

kidu DIEM vi diing toan tir new dé tao ra mdt diy ddi tuong.
#include <conio.h>
#include <iostream.h>
#include <graphics.h>
class DIEM

I
1

private:
intx, v, m:
public:
void nhapsl():
void an()
I
I
putpixel(x.y.getbkeolor()):
¥
voud hien(),

5
void DIEM::nhapsl()

¥
1

cout <<"\nNhap hoanh do (cot) va tung do (hang) cua diem:" ;

cin »> x >>y |
cout << " ‘nNhap ma mau cua diem: " ;
cin>>m :
'
void DITM::hien()
{
int mau ht:
mau ht = geteolor() ;
pulpixei{x.y.m):
scteolor{mau_ht);
} .
void kd_do_hoa()
{
int mh. mode ;
mh=mode=0; -
initgraph(&mh, &mode, "");
}

void main()

r
t
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DIEM *p:
int i, n;
cout << "So diem: " ;
cin »> n;
p = new DIEM|[n+1]:
for (i=1; i<=n; +t{)
plil.nhapsi():
kd_do hoa():
for (i=1: i<=n: ++i)
pli].hien);
geteh();
or (112 i<=n; +t1)
pli].an{);
gcteh();
closegraph();
;

§4. D01 CUA PHUONG THUC, CON TRO this

4.1. Con tro this 13 ddi thi nhit cia phuong thirc
Ching ta hay xem lai phuong thie nhapst cta 16p DIEM
volid DIEM: :nhapsl ()

{
cout <<"\nNhap hoanh do (col} va
Lung do {(hang) cua diem:";
cin >> x >> y;
cout << " \nNhap ma mau cua dicm: ";
cin >> m;

}

RS rang trong phuong thie ndy ching ta st dung t8n cac thudce tinh x, y
va m mdt cach don dée. Didu ndy ¢é v¢ nhu mau thudn voi quy tic sir dung

thude tinh néu trong muc trude. Song su thé nhu sau:

C++ str dung con tro dic biét this trong cac phu(mU thire. Cac thude
tinh viét trong phuong thire duoce hiéu ta thude mot dbi tugng do con tré
this tr¢ tdi. Nhu vay phuong thirc nhapsl() c¢6 thé viét mét cach tuong

minh nhu sau:
void DIEM::nhaps! ()
{
cout << "\nNhap hoanh do (cot) va

tung do {hang) cua dicm:"™;
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cin >> this-»>x >> this->y;

cout << " \nNhap ma mau cua diem: ";

cin »>» this->»m;
1
Tur goc dd ham s6 ¢6 thé két ludn rang: Phuong thirec bao gi¢r cling ¢6 it
nhat mét déi 1a con tré this va né luén ludn 1a dbi dau tién ciia phwong thire.

4.2. Tham sb ing véi ddi con tré this

Xét mot 1o goi 161 phuong thire nhapsl() ;

DIEM dl;
dl.nhapsl(}:
Trong trudng hop nay tham sb truyén cho con trd this chinh la ca chi
cuadl:
this = &dl
Do do:
this—-»>x chinh 13 dl.x
Lthis~->y chinh 1a dl.y
this—>m chinh 13 dl.m
Nhu vay cau [énh
dl.nhapsl{}:
& nhap dir licu cho cac thude tinh cua dbi tugng d1. Tur d6 co thé rat ra kbt
ludn sau;

Tham s6 truyén cho dbi con trd this chinh 13 dia chi cua dbi tuong di kem

vo1 phuong thire trong 101 goi phuong thiec,
4.3. Cac ddi kivic ciia phuong thie

Ngodai dbi dac biét this (dbi nay khoéng xuit hién mdt cdch tudng minh),
phuong thire con ¢é cac dbi khae duoe khai bao nhur trong cac ham. Pdi cta
phuong thire ¢6 thé ¢6 kidu bét ky (chudn va ngoai chudn).

Vi du dé xay dung phuong thic v& dudng thang qua 2 diém ta cin dua
v&o 3 ddi: Hai dbi L4 2 bién kiéu DIEM, déi thir ba kidu nguyén xac djnh ma
mau. Vi da ¢6 dbi ngdm dinh this [a d8i thir nhdt, nén chi cin khai bao thém
2 ddi. Phuong thire ¢ thé viét nhu sau:

void DIEM: :doan thang (DIEM d2, int mau)

{

int mau ht;

mau_ht = getcelor{};
selcolor (mau) ;

line{this->x, this->y,d2.x,d2.y};
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setcolor (mau ht);
}

Chuong trinh sau minh’hoa cic phuong thirc ¢6 nhidu déi. Ta vin ding
16p DIEM nhung c6 mot so thay doi:
+ Bo thudce tinh m (mau)
+ Bo6 cac phuong thire hien va an
+ Dua vao 4 phuong thic mai:
ve_doan thang (V& doan thang qua 2 diém)
ve tam_giac (V& tam gidc qua 3 diém)
do_dai (Tinh dé dai cia doan thang qua 2 diém)
chu_vi (Tinh chu vi tam gidc qua 3 diém)
Chuong trinh ¢on minh hoa:
+ Viée phuong thice nay st dung phuong thic khae (phuong thic
ve_tam_giac sir dung phuong thire ve_doan_thang, phuong thire chu_vi sir
dung phuong thirc do_dai)

+ S dung con tro this trong than cdc phuong thirc ve tam giac va
chu vi
Noi dung chuong trinh 1a nhap 3 diém, v& tam giac ¢6 dinh 4 3 diém vira
nhdp sau do tinh chu vi tam giac.
#include <conio.h>
finclude <iostrcam.h>
#include <graphics.h>
#include <math.h>
tinclude <stdio.h>
class DIEM
{
private:
int x, y ;
public:

void nhapslt);

veid ve doan thang(D1EM d2, int mau} ;

void ve tom giac(DIEM d2, DIEM d3, int mau) ;

double dec _dai (DIEM d2}

{
DIEM dl = *this ;
return sgrt{ pow{dl.x - d2.x,2) +
powi(dl.y — d2.y,2} ) ;
}
double chu vi(DIEM d2, DIEM d3};
3
void DIEM: :nhapsl ()
{
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cout <<™ \nNhap hoanh do (cot) va
tung do (hang} cua diem:" ;
cin >»> x >>» y ;
}
void kd _do hoa(}
{
int mh, mode ;
mh=mode=0;
initgraph{&mh, &mode, ""};
}
void DIEM::ve doan thang(DIEM d2, int mau)
{
seicolor {mau) ;
line{(this-»x,this->y,d2._x,d2.y);
}
void DIEM::ve tam giac(DlEM d2, DIEM d3,int mau)
{
(*thjs).ve_doan_thang{dZ,mau);
d2_ve doan_thang(d3,mau);
d3.ve dean thang(*this,mau);
}
doubile DIEM: :chu_vi {DIEM d2, DIEM d3)
{
doubhle s5;
S=(*thi$)-do_dai(d2)+d2-d0_dai(d3]+d3.do_dai{*this]:
relurn s
}
void main{)
{
DIEM d1, d2, d3;
char tb cv[20] ;
dl .nhapslL{);
d? . nhapsl();
d3.nhapslL{);
kd do hoal):
dl.ve tam giac(d2,d3,15);
double s = dl.chu vi{d2,d3);
sprint.t{tb cv,"Chu vi = %0.2f7, s5):
outtextxy(10,10,tb cv);
geleh ()
closcgraph();
}
Mot s6 nhin xét vé d6i caa phurong thire va 181 goi phuong thire

+ Quan sat nguyén mau phuong thic:
veid ve doan thang(DLlEM d2, int mau) ;
s& thiy phuong thire ¢6 3 ddi:
D&i thir nhat 1a mot dbi tuong DIEM do this trd toi
D6i thir hai 1a ddi tugng DIEM d2
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Déi thir ba 1a bién nguyén mau
N1 dung phuong thie [3 v& mdt doan thang di qua cdc diém *this va d2
theo ma mdu mau. Xem thin cua phwrong s& thay duoc ndi dung nay:

void DIEM::ve_doan_thang{DIEM d2, int mau)
{

setcolor{mau) ;

linc(this—)x,this—)y,d2.x,d2.y};
}

Tuy nhién trong truong hop nay, vai trd cla this khong cao lm, vi no
dugc dua vao chi ¢t lam 15 déi thir nhit. Trong than phuong thiic ¢é thé bo
tir khod this van duoc.

+ Vai tro cua this tré nén quan trong trong phuong thire ve tam_giac:

vaid ve_tam_giac(DIEM d2, DIEM d3,int mau) ;

Phuong thite nay cé 4 déi la:

this tro tét mot doi tuong kiéu DIEM
d2  mét dbi tuong kidu DIEM
d3  mot ddi tugng kidu DIEM
mau  mdt bién nguyén
N&i dung phuong thie 1 v& 3 canh:
canh 1 di qua *this va d2
canh2diqua d2vad3
canh 3 di qua  d3 va *this
Cac canh trén duoge vE nhd sir dung phuong thirc ve_doan_thang:
V&€ canh 1 dung 1énh: (*this).ve_doan_thang(d2,mau) ;
V& canh 2 dung {énh:  d2.ve_doan_thang(d3,mau);
V€ canh 3 dung 1énh: d3.ve_doan_thang(*this,mau);

Trong trurdng ndy rd rang vai trd cla this rat quan trong. Néu khong dung
no thi cong vide tro nén kho khan, dai dong va khé hiéu hon. Ching ta hay
so sanh 2 phuong an:

Phuong an diing this trong phuong thire ve_tam_giac:
voic DIEM: :ve_tam giac{DIEM d2, DIEM d3,int mau)
{
(*this).ve_doan_thanq{dZ,mau);
d2.vc_goan_thang(dB,mau):
d3.ve_doan_thang(*thjs,mau};

}

Phuong an khéng dung this trong phuon g thirc ve_tam_giac;
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void DIEM::ve_tam giac{DIEM d2, DIEM d3,int mau)

{ .
DIEM dl;
dl.x - x;
dl.y  y;

dl.ve doan thang(d?,mau);
dZ.ve doan_thang{d3,mau] ;
d3.ve doan_thang{dl,mau};

§5. NOI THEM VE KIEU PHUGNG THUC VA KIEU DOl cUA
PHUONG THUC

5.1. Ki¢u phuong thire

Phuong thiic ¢o thé khdng ¢6 gid tri tra vé (kiéu void) hodc ¢6 thé tra vé
mot pia tri ¢ kicu bit ky, ké ca gia tri kiéu ddi tugng, con trd dbi twong,
tham chiéu déi tuong.
5.2. Pdi cia phwong thire

Déi cta phuong thire (cling gidng nhu dbi coa ham) ¢é 1thé cé kidu bt ky:

1 Kidu dir icéu chudn nhu int, float, char, ... Con tré hoiic tham chiéu dén
kicu dir licu chuin nhu int*, loat*, char*, int&. float&, char&. ...

+ Céc kiéu ngoai chuin da dinh nghia trude nhu ddi tuong, cdu tric,
hop, enum, ... Con tro hodc tham chiéu dén cac kiéu ngoai chuin nay.

+ Ki¢u déi tuong cua chinh phuong thire, con troé hode tham chiéu dén
kiéu déi tuong nay.
5.3. Cic vidu

Vidu 1 minh h(ja:

+ Thude tinh (thanh phan dir lidu) caa {op ¢d thé 1a déi tuong cua lop
khac da dinh nghia bén trén.
+ Phuong thite ¢O gid tri tri vé kiéu dbi tromg va con 16 ddi tuomg,

N6t dung chuong trinh 1a nhdp mdt day hinh chit nhat, sau d6 tim hinh
chir nhit ¢é max dién tich va hinh chir nhit ¢é max chu vi.

Chuong trinh duge 6 chire thanh 2 1ép:

t Lap HINIT_CN gém:

- Cée thude tinh: d va r (chiéu dai va chidu rong)
- Cic phuong thac
void nhapsl() ; / Nhip chidu dai, réng
int dien tich(); // Tinh dién tich
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int chu vi(}; // Tinh chu vi
+ L.op DAY HINH CN gbm
- Céc thudc tinh:
mt n; // s6 hinh chir nhit cua day
HINIE CN *h;  // Con trd téi ddy ddi tugng cua 16p HINH_CN
- Cace phuong thie
void nhapsl(); // Nhdp mot day hinh chir nhat
HINH_CN hinh_dt max(); //Tra vé hinh chir nhat cé
/1 dién tich max
HINH_CN *hinh cv _max() ; // Tra vé con tré t&i HCN ¢é
// chu vi max

#include <conio.h>
#include <iostream.h>
class HINII CN
{
private:
int d, r; // chicu dai va chieu rong
public:
voild nhapsi ()

{
cout << " \nNhap chieu dai va chieu rong: " ;

cin »>» d >» r ;
}
vold in()

{
cout << "\nchieu dai = " << d ;

coul. << " chieu rong- "™ << r;
}
int dien tich(}
{
return d*r;
}
int chu vil{()
{
return 2% {(dvrr);
H
b
class DAY HINIL CN
{

private;
int n; // So hinh ch nhat

HINH CN *h;
public:
void nhapsl(};
HINH CN hinh dt max{} ;
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HINN CN *hinh_cv max({)
Yoq
void DAY MINH CN::nhapsl (}
{
cout << "So hinh CHN = " ;
cin >> n;
h = new HINII__CN[n+1];
for (int i=1;i<=n;++1)
h|li] -nhapsl{);
}
HINH CN DAY HINH CN::hinh_dt_max()
{
HINH CN hdlmax;
hdtmax = h{l];
for [int i=2; i<=n; +11i)
if {(hit] -dien__LiCh[) > hdtmax.dien_tich{)
hdimax - hiil;
return hdtmax;
}
HINH CN *DAY HI’NII_CN::hinh__cv_max{}
{
int imax = 1;
for {int i=2; i<=n; +41i)
if {n[il.chu vi() > n(imax].chu vi(} }
imax = 1 ;
return (htimax);
}
void main{}
{
Dl\Y_liINH_CN d;
HTNII CN hdtmax;
d.nhapsl()};
hdlmax = d.hinh dt max({};
hdtmax.in() ;
HINI CN *hovmax-d.hinh _cv max{};
hcecvmax—>in{) i
gateh ()
}

Vi du 2 minh hoa:

)

+ Thude tinh (thanh phan dir liéu) caa lop co thé 13 dbi tuong cua l6p

khac da dinh nghia bén trén.

+ Phuong thic ¢6 gia tri tra vé kidu doi tugng

+ Vai trd ctia con ted this (xem phuong thire maxdt cua lop TAM_GIAC)
+ Phuang thire tinh (xem phuong thiic tao_tg cua 1op TAM_GIAC)
No6i dung chuong trinh 1a nhdp mdt diy cac diém, sau do tim tam giac

I6n nhét (vé dién tich) ¢o dinh 1a cac diém vira nhip.
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Chuong trinh duge td chirc thanh 2 16p:
+ Lép DIEM gbm:
- Cac thude tinh: x va y (toa d6 cua diém)
- Cac phuong thirc
void nhapsl(); // Nhipx, y
void in() ; // In toa dd
double do_dai(DIEM d2); // Tinh d6 dai doan thfing qua
// 2 diém(diém 4n xé4c dinh
// béi this va diém d2)
+ Lép TAM_GIAC gém:
- Cac thudc tinh:
DIEM d1,d2,d3; // 3 dinh cua tam giac

- Céac phuong thirc:
void nhapsl(); // Nhép toa dé 3 dinh
void in(); // In toa 49 3 dinh

// Tao mbt déi tugng TAM_GIAC tir 3 déi twong DIEM
static TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
double dien_tich() ; // Tinh dién tich
// Tim tam gidc c6 dién tich max trong 2 tam giac *this va 12
TAM_GIAC maxdt(TAM_GIAC 12);
+ Céc van dé dang chi ¥ trong chuong trinh 1a;
- Phuong thirc tinh tao_tg (s& giai thich bén dudi)
- Phuong thitc maxdt
+ Thuét toan 1a:
- Duyét qua cac té hop 3 diém.
- Dung phuong thirc tao_tg ¢ lap tam gidc tir 3 diém
- Ding phuong thirc maxdt dé chon tam gidc c6 dién tich 1on hm}
trong 2 tam gidc: tam giac vira tao va tam giac ¢6 dién tich max (trong so
cac tam giac di tao)
#include <conio.h>
#include <iostream.h>
#include <math.h>

class DIEM
{

private:
double x,y; // Toa do cua diem
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public:
voild nhapsl (}
{
cout << "™ Toa do x, vy: " ;
cin >> x >> y ;

}
void in(}
{
cout << " x = %" << x << "y =" << y;
}
double do dai (DIEM d2)
{
return sqrt (pow{x-d2.x,2}) + pow{y-dZ2.y,2) );
}
Yog
class TAM GIAC
i

privatc:

DIEM dl1,d2,d3; // 3 dinh tam giac
public:

void nhapsl{):

void in{);

{
TAM GIAC t;
L.dl-e1; t.d2 = e2; t.d3=e3;
return L)
}
double dien Lich{} ;
TAM_GLAC maxdt (TAM GIAC t2);

Vo
void TAM GIAC::nhapsl ()
{
cout << "\nDinh 1 - " ;

dl.nhapsl();

cout << "\nDinh 2 - 7
dZ.nhapsl(}:

cout << "\nDinh 3 - ™ ;
d3.nhapsl{);

}
void TAM GIAC::in()
{
cout << "\nDinh 1: = dl.in();

cout << "\pblinh 2: * ; d2.in():
cout << *\nDinh 3: " ; d3.in(};
}
double TAM GIAC::dien_tichi}

{

double a,b,c,p,s;
a-dl.do_dai{d?);

b=d2.do dai {d3);

static TAM GIAC tao tg({DIEM el, DIEM e2, DIFM e3)
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c=d3.do _dai {d1);
p={aibtc)/2;
return sqrt (p*{(p-a)*{p-bi*{p-c)}:
}
TAM GIAC 'FAM GIAC::maxdt {TAM GIAC t2)
{
if (this->dien tich({} > t2.dien_tich{})
return *this ;
else
return t2;
}
volid main()
{
DIFM d|5%0]);
int n, 1 ;
clrscr();
cout. << "\n So diem= ";
cin >> n;
for {i=1; i<=n; ++i}
{
cout << "\nNhap diem " << i << " - %
d[i]l.nbapsi{);
}
int j, k :
1AM GIAC tmax, L;
tmax - TAM GIAC::tao_tg(dil],d(2},d[3]):
for {i=1l;i<=n-2;t+1)
for (j=i1l;j<=v-1;++3)}
for {k--i+l;k<=n;++k)
{
t-TAM GIAC::tao tg(dlil,dfj),dfkl);
tmax = tmax.maxﬂt[t):
}
cout << "\n\nTam giac co dien Lich lon nhat: " ;
tmax, inf{);
cout << "\nbhien tich = " << tmax.dien tich{);
qgetch();

}
Chit  1: P& tao mot dbi tugng TAM_GIAC tir 3 dbi tuong DIEM ta di
dung phuong thic tinh:

static TAM GIAC tao tg{DTEM el, DIEM e2, DIEM e3)
{
TAM GIAC t;
t.dl=cl; L.d2 = e2; t.d3=c3;
return t;

b
Phuong thic tinh (s& n6i thém trong cac muc bén dudi) cé cac dic
diém sau:

-
r
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+ N6 giéng phuong thirc théng thudng & chd: Trong than cha nd ¢ thé
truy nhp t6i cac thanh phin cta 16p (cu thé 1a 16p TAM_GIAC).

+ N6 khac phuong thire thong thuong & chd:

- Khéng ¢6 ddi ngdm dinh x4c dinh béi con tré this (nhu phuong thire
théng thudmg). Nhu viy phuong thic tao_tg ¢6 dung 3 dbi.
- N6 khéng gin vai mot dbi tuong cy thé nao cia 1op, nén trong 1o
goi t6i phuong thie o ¢ thé dung tén 16p, vi du (xem ham main):
t-TAM GIAC::tao tgi{d({il],d(j],d[k]);

Chit y 2: Khong thé thay phuong thite tinh tao tg bing ham, vi trong
than ham khéng duoc truy xuit dén cac thude tinh cta 16p TAM_GIAC.
Tuy nhién ¢6 m$t giai phap khac la dung khai niém ham ban (friend). Ham
ban ctia mdt 1&p ¢6 quyén truy nhdp dén cdc thudc tinh cna 16p. Trong vi du
3 du6t day ta s€ xdy dung ham tao tg nhu mdt ham ban cia lép
TAM_GIAC.

Chii y 3: con mdt giai phap nira 1a ding ham tao {constructor) s€ trinh
bay trong cac chuong sau:

Chuong trinh dudi diy c6 ndi dung gidng nhu vi dy 2, nhng thay
phuong thite tinh tae_tg bang ham ban tao 1g.

Vi du 3: Minh hoa cdch ding ham ban. N§i dung chirong trinh giong nhu
trong vi du 2.
tinclude <conioc.h>
#include <iostream.h>
#include <math.h>
class DIEM
{
privale:
double x,y; // Toa do cua diem
public:
veld nhapsl ()
{
cout << " Toa do x, y: "
cin »>> x >> y ;
}
veid inf()
{
cout: << T x =" << ¥ << "y =" << y;
}
double do dai (DIEM d2)
{
return sqrt{pow(x-d2.x,2) + powl(y-d2.v.2}) );
}

;

b
class TAM GLAC
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i
privatc:
DIEM dl,d2?,d3; // 3 dinh tam giac
public:
void nhapsl(};
void in(};
friend TAM GIAC tao tq(DIEM el, DIEM e2, DIEM e3)
{
TAM GIAC t;
t.dl=el; t.d2 = e2; t.d3=e3;
return t;
}
double dien tich() ;
TAM GIAC maxdt{TAM_GIAC t2);
Yo
void TAM GIAC: :nhapsl()
{
cout << "\nDinh 1 - " ;
dl.nhapsl();
cout << "\nlinh 2 - "
d?.nhapsl{);
cout << "\ninh 3 - " ;
d3.nhapsi{):
}
void I'AM GIAC::in()
{
cout << "\nDinh 1: " ; dl.in();
coul. << "\nDinh 2: ™ ; dZ.in();:
cout << "\nDinh 3: " ; d3.in{);
}
double 'T'AM GIAC::dien tich{}
{
doublce a,b,c,p,s;
a=dl.do dai {d?);
b=dZ2.doc_dai (d3};
c=d3.doc _dai (d1};
p={a+b+c}/2;
return sqrt (p*{p-a}*{p-b)*(p-<¢));
}
TAM GIAC  'FAM GIAC::made{TAM_GIAC t2)
{
if {this->dien tich({) » t2.dien _tich{})
return *this ;

alse
return .2;

}

void main()

{
DIEM d[50];
int n, 1 ;
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clrscer () ;
cout << "\n So diem= ";
cin >»> n;
fFor {i=1; i<=n; +11i)
{
cout << "\nNhap diem "™ << i << "™ - "
d|i]-nhapsl();
]
int 3, k ;
TAM GIAC tmax, t;
tmax = tao tqg(d[1],d(2],d[31);
for (i -1;i1< n=2;+411)
for (i=itl;3<=n-1;++73)
for (k=j)4+1;k<-n;++k)
[
t=tao tg(d[i],d(3j].,dlk}):
tmax = tmax.maxdb{t);
}
cout << "\n\nTam giac co dien tich lon nhat: " ;
tmax.in(};

;

cout << "\nDien tich = " << tmax.dien tich(};:
getch() ;

Clut ¥: Ham ban ¢6 thé xdy dung bén trong dinh nghia 1dp (nhu
chuong trinh trén) hodc cé thé khai bao bén trong va xay dung bén ngoai
dinh nghia lop nhu sau:

class TAM GIAC
{
private:
DIEM dl1,d2,d3; // 3 dinh tam giac
public:
void nhaps! {);
void 1in();
friend TAM GTAC tao Lg(DIEM cl,DIEM e2,DIEM e3);
double dien tichi) ;
TAM GTAC maxdtb (TAM GIAC t2);
bos
TAM GIAC tao tg{DIEM el, DIEM ec2, DIEM e3)
{
TAM GIAC t;
t.dl=el; t.d2 = e2; t.d3-e3;
roluarn L

b

Nhin xét: Khong-cho phép dung tir kKhod friend khi xdy dung ham (bén
ngoai lép)
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§6. HAM, HAM BAN
6.1. Ham ¢6 cic tinh chit sau:

+ Pham vi ctia ham 1a toan b9 chuong trinh, vi vAy ham ¢ thé dugce

goi t6i tir bat ky chd nao. Nhu vay trong céc phuong thice b thé sir
dung ham.

+ D61 cia ham ¢6 1hé 13 cdc dbi tugng, tuy nhién ¢6 mdt han ché 1a trong
than ham khong cho phép truy nhap 16i thudc tinh cua cac déi nay. Vidu gia
su di dinh nghia lép:

class DILEM

i
private:
double x,y; // Toa do cua diem
public:
void nhapsl ()
{
cout << " Toa do x, y: " ;
ain »>»> x >> y ;
}
volid inf{)
{

cout: << " x = " << o x < "

y =" << y;
}

1
Ding 16p DIEM, ta xay dung ham tinh 4 dai cta doan thing di qua 2
diém nhu sau:
double do dai{DIEM dl, DIEM d2)
{
return sqrt{pow(dl.x-d2.x,2) + pow{dl._ y—d2?2.v,2)});
}
Ham ndy s& bi bao 156i khi dich, vi trong thin ham khong cho phép sir

dung cdc thude tinh d1.x, dl.y, d2.x, d2.y cua cdc ddi twong di va d2 thude
lép DIEM.

+ Pham vi sur dung cta cac phuong thite (public) 14 toan chuong trinh, vi
vay trong thin ham co thé goi t&i cde phuong thire. Vi du gia sur da dinh
nghia Lop:

class DIEM

{
privatce:
double x,y; // Toa do cua diem
public:
volid nhaps! [}



{
cout. << ™ Tea do x, y: " ;
cin >> x >> y ;
H
void in{()
{
cout << " x - " << x << " oy =" <<y
}
double do dai {(DIEM d2)
{ .
return sqrt (pow({x—-d2.x,2) + pow(y-d2.y,2) }:
1
P

Khi dé bﬁng cach dang phuong thire do_dai, ta ¢cd thé viét ham tinh
dién tich tam gidac ¢6 dinh 14 cdc ddi tuwong d1, d2, d3 cha l6p DIEM
nhtr sau:

double dit: tg(DIEM dl, DIEM d2, DIEM d3)

{

double a,b,c,p,s;

a-dl.do _dai{d2);

b=dZ.dc_dai (d3);

c=d3.do dail(dl};

p={atb+c) /2;

relturn sqgrt{p* (p—-a)*(p-b)*{p—c});
}

Bing cach dang ham dt_tg, co thé té chire lai chuong trinh tim tam gidc
c6 dién tich 16n nhét (& muc trén) mot cach don gian hon( bo di lop
TAM_GIAC) nhu vi du sau.

Vidul:

finclude <conioc.h>

finclude <iostrcam.h>

#include <math.h>
class DIEM

{
private:
double x,y; // Toa do cua diem
public:
void nhapsl{{}
{
cout << " Toa do x, v: " ;

cin >> x >» y ;
}
void in()
{

cout << " ®x = " < x << " oy =" << y;
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]
double do dai (DIEM d2)

{
return sqrti{pow{x—d2.x,2) + powly-d2.vy,2} );
}
|
double dt tg(DIEM di, DIEM d2, DIEM d3)

{
double a,b,c,p,s:
a=dl.do _dai(d2};
b=d2.do dai (d3};
c=d3.do dai{di):
p=la+b+c) /2;
return sqrt (p* (p—a) * (p-b)*{p-cl);
}
void main(}
{
DIKM 4501 ;
int n, i, j,k%k, imax, jmax, kmax ;
clrscr();
coul. << "\n So diem= ";
cin >>» n;
for {1 Y; 1<-n; ++1)
{
cout << "\nNhap diem " << i << ™ - "
dii].-nhapsl();
}
imax=1; ‘Jmax=2; kmax=3;
for {i=1;i<=n-2;++1)
for (j=i+l;j<=n-1;++7j}
for {(k=jti;k<=n;+i1k}
if (dt_tg(d[i].d(3]l.d(k])} >
dt tg(d[imax},d[jmax],d[kmax]})

LT}

{
imax - 1 ;
jmax = j;
kmax = k;
}
cout << "\n\nTam giac co dien tich lon nhat: " ;
cout << "\nDinh 1 - "; dlimax].in():
cout << "\nhinh 2 - "; dfjmax].in();
cout << "\nDinh 3 — "; d[kmax}.in{};
cout << "\nDien tich = " <<

dt Lg{d[imax],d|jmax],d[kmax]} ;
geltchi();

}
Nhin xét: Chuong trinh trén 1am viée trén mang d kiéu DIEM. Bay
gid néu ta dung mang ngoat thi tir sd thir ty s€ suy ra phan tir cia mang.
Nhur viy ham
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double dt_tg(DIEM dl, DIEM d2, DIEM d3);
cd 3 @81 kiéu DIEM c6 thé thay bang ham cé 3 d6i nguyén:
double dt tg{int i, int j, int kj}:

dé tinh dién tich tam gidc co dinh la dfi], dj] va d[k] . Y tuéng nay dugc thé
hién trong vi du sau.

Vidu 2: Chuong teinh ding mang d6i tomg ngoai.

Chit y: Khai bao mang d61 twgng phai dit sau dinh nghia kiéu d6i tuong
{dinh nghia lop).
#include <conio.h>
finciude <iostrcam.h>
#include <math.h>
double dt_tg{int i, int 3, int k}; // Khai bao ham dt_tg
cilass DIEM
{
private:
double x,y; // Toa do cua diem
public:
void nhapsl{};
void in{);
double do dai (DIEM d2);
}og
// Cha y: Khai bic mang kidu DIEM phai dat sau
// dinh nghia lop DIEM
DTEM d]50);
void DIFEM: :nhapsl ()
{
cout << "™ "'oa do x, y: " ;
cin »>» x >> y

v;id NDIEM: zin(}

{cout << M o x =" X Ty =" <y
d;uble DTEM: :do_dai (DIEM d2}

{rcturn sqrt (pow(x-d2.x,2) + pow{y-d2.y,2) );
d;uble dt tg{int i, int j; int k}

{

doublc a,b,c,p,s:
a-dfi] .do dai(d[]j}):

b=d[j}.do dai{dik]};

c=d[k].do dai(d[i]):

p={at+tbtc) /2;

return sqrt(p*(p-a}l*{(p-b)*(p-cl);
}

void mainf{)
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int n, i,7,k,imax, jmax, kmax ;
clescr();
cout << "\n So diem= ";
cin >> n;
for (i=1; i<=n; ++i}
{
cout << "\nNhap diem ™ << i << " - ®
dfi] .nhapsl();
H
imax-1; jmax=2; kmax=3;
for {i=1;i<sn-2;t4+1i)
for (j=itl;j<=n-1;4+143)
for {k=7+1;k<=n; rtk)
if (dt tg(i,j,k) > dt tg{imax, jmax, kmax)}
i

~s

ilmax =

i
jmax = j;
kmax - k;

1

cout << "\n\nTam giac co dien tich lon nhat: " ;
cout << "\nDinh 1 ; dlimax].in{);

cout << "\nDinh 2 - "; d[jmax].in{();

cout << "\nbinh 3 - "; d[kmax].in();

cout << "\nDien tich = " << dt tg{imax, jmax, kmax) ;
getch{);

}

6.2. Ham ban (friend function)

6.2.1. B& mjt ham tri thanh ban ctia mot 16, c6 2 cich viée:

Cdch 1. Dung tir khoa friend dé khai bao ham trong 16p va xay dung
ham bén ngoai ahu cac ham thong thuomg (khéng dung ur khoa friend).
Mau viét nhu sau:

class A

{
private:
// Khai bac cac thudc tinh
public:
// Khai bao cidc ham ban cia 16p A
friend wvoid f£f1({...);
friend double f£2(...});
friend A I3(...) ;

o
// Xay duyng cac ham f1, f2, £3
void f1(...)
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{

}
doubile f2(...}

Cdch 2: Dung tir Khoa friend dé xdy dung ham trong dinh nghia l6p. Mau
viét nhu sau:

class A
{
privatce:
// Khai ba&o cac thudc tinh
public:

// Xay dyung cac hdm ban cua 1ép A
friend void f1{...}
{

} .
friend double f£2({...}

} o

6.2.2. Tinh chit cia him ban

Trong than ham ban cta mdt [op co thé truy nhap t&i cac thude tinh
cua cac dbi trong thude 1op nay. Day 1a sy khdc nhau duy nhét giira ham
ban va ham thong thudmg. Cha y rang ham ban khéng phai la phuong
thirc cua 16p. Phuong thirc ¢6 mt dbi An (g vdi con tro this) va loi goi
¢ia phuong thirc phai gén véi mot d6i tuong nao do (dia chi ddi tuong
nay duge truyén cho con trd this). Lo goi cua ham ban gidng nhu 16i goi
cua ham théng thuong.

Vi du sau sé so sanh phuong thirc, ham ban va ham tr do (ham thong
thuomg). Xét [op SP (sé plite). I3y so sdnh 3 phuong én dé thuc hién vige
cdng 2 sb phic:
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Phwrong an 1: Ding phuong thirc
class SP
{
privatea:
double a; // Phin thuc
double b; // Phin ao

public:
5S¢ cong(SP u2)
{
SP u:
u.a - this-»>a + u2.a

u.b = this-»>b + u2.b
return u;
}
| I

Cach dung

SPou, ul, uz;

u = ul.cong(u2};
Phurong an 2: Ding ham ban

class S5p

{
private:
double a; // Phin thuc
double b; // Phin ac
public:
friend SP cong{SP ul, SP u2)
{
SP ou:
u.a = ul.a t u2.a ;
u.b = ul.b + u2.b ;
return u;
}
}:
Cach dung

SP u, ul, u?;
u = cong{ul, u?};
Phirong an 3: Ding ham ty do
class 5P
{
private:
double a; // Phan thuc
double b; // Phin ao
public:
o
5P cong(SP ul, SP u2)



{

SP u:

u.a ul.a + wu2.a ;
u.b = ul.b + u2.b ;
return u;

}

Phuong an nay khong duoc chip nhin, Trinh bién dich sé bao 15i vi trong
than ham khéng duge quyén truy xuft dén céc thude tinh ridng (private) a, b
cha cac dbi tuong u, ul va u2 thude 16p SP.

6.2.3. Mt him ¢6 thé 13 ban ¢da nhiéu 16p dwee khong?

Cau tra 101 1 dwoe. Khi mét ham 13 ban cta nhiéu 16p, thi né ¢é quyén
truy nhép toi it ca cac thude tinh cua cac dbi tuong trong cic 1ép nay. pé
fam cho ham f tr¢ thanh ban cta cic 16p A, B va C ta sir dung miu viét sau:

class A; // Khai bao trudc lap A
class B; // Khai bao trudc lép B
class C; // Khai bao trudc 1lop C
// Dinh nghia 1dp A
class A
{
// Khai bao f 1a ban caa A
friend void f£(...) ;
bos
// binh nghia 1ép B
class 13
{
// Khai bao { 1a ban ciha B
fricnd vold  [(-...)
b
// Dinh nghia Lép C
class C
{
// Khai bao f la ban cua C
friend void f£{...} :
} s

// Xay dung ham f
void f£{...)

Chuong trinh sau ddy minh hoa cich ding ham ban (ban cia mgt 1op va
ban cua nhicu lap). Chuong trinh dua vao 2 lop VT (véc o), MT (ma trdn)
va 3 ham ban dé thue hién cac thao tac trén 2 1&p nay:

// llam ban vdai 10p VI dong dé in mdt véc to
friend void in(const VP &x);
// Ham ban vdi 1ép MT dung dé in mét ma trdn
friend void in{const MT &a);
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// Ham ban v&i ca 2 1ép MT va VT dung d& nhin ma tran voi
veo ta

friend VT Lich(const MT ga,const VT &x};

N§i dung chwong trinh 12 nhip mot ma trin vudng ¢dp n va mdt véc to
cip n, sau do thure hi€n phép nhin ma trén véi vée to vira nhép.

// Chuong trinh CT3 09.CPP
¥include <conioc.h>
#include <iostream.h>
#finclude <math.h>
class VT;
class MT ;
class VT
{
private:
int n;
double x[20];
public:
void nhapsl{);
friend veoid in{consl V71 &x);
friend VT tich{const MI &a,const VT &x)
Vo
class MT
{
private:
int n;
double a[20][20];
public:
friend VT Lich(const MT &a, const VT &x});
friend void in{const MT &a}:
void nhapsl{};
Yo
void V1::nhapsl()
{

cout << "\n Cap vec to = ";
cin »>» n
for {int i 1; i<=n ; +1i)
{
coul << "\nPhan tu thu " << i << ™ = v

cin >>» x[i]:

}

}
void M7T::nhapsl{)
{
cout << "\n Cap ma tran = “;
cin »>> n ;
for {int i=1; i<=n ; ++1)
for (int jll; d<=n; ++tj}

{
cout << "\nPhan tu thu hang "<< i <<



L

cot " << § << "="
cin >» a[i]lij]:
1
}
VT tich(const MT &a,const VT &x})
{
VT v
int n=a.n;
if {(n!'-x.n}
return x;

¥.n = n;

for (int i=1; i<=n; ++i)
{
y-x[11=0;

for (int j=1; j<=n; ++3j)
y.x[1] += a.a[i)[3V*x.=x1]]):
}
return y;
}
void in{const VT &x}
{
cout << "\n";
for (int i=1; i<=x.n; t+i)
cout << x.x[i] << ™ ";
}

void in{const MT &a}

{
for (int i=1; i<-=a.n; ++1i)
{
cout << "\n" ;
for {int j=1; j<=a.n; ++3})
coul << a.alillj) << " %;
}
}
void mainf{)
{

MT a; VT x,ys

clrscri);

a.nhapsl();

x.nhapsl (};

y=tich{a,x};

clrscr():

coul. << "\nMa tran A:";
inf{a};

cout << "\n\nVec to x: " ;
in{x);

cout << "\n\nVec y = Ax: "
in(yl):

getch();
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§7. PHAM VI TRUY XUAT

7.1. Cac tir khoa private va public

Céac thanh phan (thude tinh va phuong thirc) cua 1op coé thé khai bao 1a
private hoiic public theo miu:

private:

// Khai bao cac thanh phin riéng cua lép
public:
// Khai bio cac thanh phin chung {céng cdng)

Chii y: Céc thanh phin khai bao mic dinh (khong dung cdc tir khoa
private va public) duge xem 1a cdc thanh phén private.

7.2. Cac thanh phan riéng cia 16p chi duge sir dung trong pham vi cua
16p (trong thén cac phuong thirc cna lép). Ching khéng thé dem ra sir dung
bén ngoai 16p.

+ M6t thude tinh private: Thude tinh nay (cta mét dbi twong nao dé) chi
¢6 thé duoc sir dung trong than cla cdc phuong thitc cing 1op.

+ Mot phuong thire private: Chi dugce sit dung trong thin cia cac phuong
thire cting lop.

Vi du sau minh hoa cich dung phuong thire private. Xet 1op PS (phén
$6) véi 2 thude tinh nguyén 1a t (tr) va m (miu). Gia st can xdy dtrng cac
phuong thire dé thuc hién cac phép toan e¢dng trir, nhiin, chia phan sb. Do
¢ic phép todn nay can dang trong toan bé chuong trinh, nén cac phuong
thire thywe hién cac ph{.p loan cin khai bdo 1a public. Dé thm, hi¢n cac
phép tinh trén phin sb cin ding dén phep rut gon phan sb. Ta c6 thé

ding mét phuong thic private dé lam didu nay vi viéc rut gon chi dung
trong ndi b 16p.

7.3. Céc thanh phén ct‘mg cong cua I6p cd pham vi sir dung trong toan
chxrong trinh. Nhu vay néu mot thude tinh dugce khai béo 14 public, thi né ¢
thé duge truy nhip trong than ciia bit ky ham nao trong chuong trinh.

Vidy trong §6 da chi ra phuong an dung mdt ham (tu do) dé thuc hién
phép edng 2 6 phue nhu sau 14 sai:

Phuong dn 3: Ding ham tu do

class S

{
privatc:
double a; // Phin thuyc

double b; // IPhan ao
publia:
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bos
SP cong(SP ul, SP u2)
{
SP u:
u.a =~ vl.a + uz2.a ;
u.b = ul.b + uZ.b ;
return wu;

}
Tuy nhién néu stta chita bang cach khai bao céc thude tinh a va b 1a
public thi lai duoc.
Nhin xét: Cac thude tinh thudng khai béo 14 private dé dam bao tinh ddu
kin. an toan dr li¢u cia lop.

§8. CAC PHUWONG THUC TOAN TU
8.1. Cach dat tén

Cac phuong thirc toan tir duoc xdy dung nhu cac phuong thirc (hdng
thuomg. chi ¢6 khdc cach dit t8n. Tén cic phuong thirc todn tr (ciing gidng
nhu ham toan tir) duoc o bing cich ghép tir khoa operator vdi mdt phép
toan, vi du:

operalor+t
operat.or<<
operator>>

8.2. Con tro this

Cuing gidng nhu phuong thire théng thudmg, phuong thire todn tr ¢ dbi
diu tién (ddi khéng tudng minh) 14 con tro this.
8.3. Toan tur mo{t toin hang

Cac phuong thire toan t& mdt toan hang: Ding ngay con tro this dé biéu
thi toan hang duy nhét nay, nén trong phirong thire s€ khong cé dbi tuomp
minh. Vi du phuong thire todn tir - (d6i dau) mot ddi tugng kidu SP (sb
phtic) ¢6 thé viét nhu sau:

class SP
{
private:
double a; // Phin thyc
double b; // Phin ao
public:
5P opcrator—{();
b
51> S5P:: operator-{(}
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{
S5F u ;
u.a = - this->a
u.b = - this->b
return u;
1
Cach dang:
5P u, v;
b v
8.4. Toan tir hai todin hang
Cac phuong thitc toan tir hai toan hang: Con wro this tmg vdi toan hang
thit nhat, nén trong phuong thirc chi can dung mét d6i tuomg minh dé biéu
thi toan hang thir hai. Vi du phuong thic toan tir + (cong) hai doi tugng kiéu
SP (56 phure) ¢6 thé viét nhur sau:
class 5P

{
private:
double a; // PhAn thyc
double b; // Phin ao
public:
SP operator+ (S5i* u2};
b
SP SP:: operatort (SP u2}
{
5P u ;
u.a - this-»a + vw2.a ;
u.b = this->b + u2.b ;
rceturn u;

1

Cach dang:
s5P P, P: L:
r o= pi1qg:

8.5. Lop DT (Da thic)
Chuong trinh sau s& dinh nghia 16p DT va dwa vao cac phuong
thire, ham:
+ Cac thudce tinh:
int n : // bic da thic
double *a ; // tré 161 viing nhé chira cac hé s da thirc

.
-

+ Cidc phuong thic operator+, operator- ding dé dbi diu cac hé sb
da thtrc

operator+ ding dé cong 2 da thuc
operator- ding dé trir 2 da thirc
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operator* diing dé nhan 2 da thire

operator”™ dung dé tinh gi4 trj da thire

operator] | diing dé cho biét bic va hé sb cua da thirc
+ Cac ham ban:

operator<<  ding d¢ in cac hé sé da thirc

opcrator>> dimg d& nhip céac hé sé da thuc
+ Ham (tr do)

double F(DT p, double x) dung dé tinh p(x)-gia tri da thirc tai x
+ Noi thém vé phuong thire chi sb va ham tir do F

- Néu p la dbi tuong cua 16p DT, thi ham chi sé cho biét:

pl-1] = double(n)
pli} = ali].i=0,1,....n

- Ham tw do F s& ding phuong thire chi s& dé xac dinh n, cdc hé <b da
thirc va dung chung dé tinh gia tri da thice.
+ Trong chuong trinh sir dung ham new dé cip phat viing nhé chira hé sb

da thirc.

+ N1 dung chuong trinh gdm:

- Nhép. in cac dathae p, q, 1, 8

- Tinh da thire: £= -(p + q)*(r - s)

- Nhap cac sb thue x1 va x2

- Tinh f{(x1) (bing cich ding phuong thirc operator™)

- Tinh f(x2) (bang cich ding ham F)
// Chuong trinh CT3 10.CPP
finclude <conio.h>
$include <iostream.h>
#include <math.h>

class DT

{

private:
int. n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc

// al, al,...

public:

friend ostream& operator<< {ostream& os,const DT &d};

friend istream& operator>> (istream& is,DT &d):
DY operator-{});

97



DT operator+{const DT &d2};
DT operator-{DT d2};

DT operator* {const DT &d2);
double operator”(const double

double operator(] {(int i)
{
if (i<0)
return double(n);
else

return ali];

}os
// Ham tinh gia tri da thuc
double ¥ (DT d,double x)
{
double s=0.0, t=1.0;
int n;
n = int (d[-1]);
for (int i=0; i<=n; ++1i)
{
s += dfi]*t;
t *= x;
}
rcturn s5;

}

{
08 << " - Cac he so (tu ao): " ;
for {int i-0 ; i<= d.n ; ++i}
os << d.af[i] <<*" " ;
relurn os;

}

istream& operalor>> {istream& is,DT &d)

{
cout << "™ - Bac da thuc: * ;
cin >> d.n;
d.a = new double[d.nt1];
cout << "Nhap cac he so da thuc:\n"
for (int i=0 ; i<= d.n ; ++i})
{
cout << "He s0 bac "™ << 1 << " =
is »>> d.al[i] :
}
return is;

1

&x};

// Tinh gia tri
// da thuc

ostrcamé opecralor<< {ostream& os,const DT &d)



DT DVT::opcrator—{)
{
DT p;
p-n - ng
pP-a = new double[ntl};
for (int i--0 ; i<=n ; ++i}
p-ali] = —-alil;
return p;
}
DT DT::operatort {const DT &d2)
1 .
o d;
int k,i;
Kk = n>d2.n 2 n : d?.n ;
d.a = new double[k+1];
for (i=0; i1<=k ; ++1}
if {i<=n && i<=d2.n)
d.ati| = a[i) + d2.a[i];
else if {i<=n)
d.aft]l - ali]:

clse
d.al[i} = d2.a[i];

i=k;

while(i>0 && d.a[il==0.0) —-1i;
d.n = ij;

return d ;

}

DY 1: coperator- (D1 d2)

{

return (*Lhis t+ (-d2));
}

DT DT::operator* {const DT &d2)
{

D od;
int k, 1, 7j;
k=d.n =n + d2.n ;

d.a = new double[k+1]);
for {i-0; i<=k; 1¢i) d.al[i] = O;
for (i=0 ; i<=n ; +11)
for (j=0 ; j<= d2Z2.n ; ++j}
d.ali+j] += a(i]*d2.alj]
return d;
}
double DT::operator”{const double &x)
{
double s=0.0, t=1.0;



for (int i=0 ; i<=n ; i)
i
5 b= ali|*L;
t * ¥
}
return s;
}
vold main ()
{
DT p,q,r, s, f;
double x1,x2,gl,g92;
clrscr{);
cout. <<"\nNhap da thuc P " ; cin
cout << "\nDa thuc p ™ << p ;
cout <<"\nNhap da thuc ¢ " ; c¢in
cout << "\nDa thuc q " << q ;
cout <<"\nNhap da thuc R "™ ; cin
cout << "\nha thuc r " << r ;
coul. <<"\nNhap da thuc § " ; cin
cout. << "\nbDa thuc s " << s ;
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cout << "\nkhap sc thuc x1: "
cout << “\nNhap sc thuc x2: "
gl fox1;

q? I'{E, x2);

cout << ™\nDa thuc f ™ << £ :
<< "\n f{"<<xl<g™)
<< O "\n [ ["<<xP<<™) e "

LTRLTY

cout ="
coul

getch();

<
<<

o

>

P

>

cin
cin

2>
>

x1;



Chuong 4

HAM TAO, HAM HUY VA CAC VAN DE LIEN QUAN

Chuong nay trinh bay mét s6 viin dé cé tinh chuyén sdu hon vé lop nlhue:
- Ham tao fconstructor)

- Ham huy (destructor)

- Todn tir gan va ham tao sao chép

- Méi lién quan giita him tgo vé dot tweonyg thénh phin

- Cdc thémh phan tinh

- Lop ban. ham ban

- Dii eong hang

- Phurong thire inline

§1. HAM TAO (CONSTRUCTOR}

1.1. Céng dung

[1am tao cling 14 modt phirong thire cha 1dp (nhung kha dic biét) dung aé
tao dung mot ddi wrgng méi. Chuong trinh dich s& cip phat bd nhd cho dbi
trong sau d6 s& goj dén ham 1ao. Ham tao s& khéi gén gid tri cho céc thude
tinh cita déi tugng va cé thé thue hién mot s6 cong vice khac nham chuén b
cho déi trong méi.
1.2. Cich viét ham tao

1.2.1. Diém khiic ciia haim tao va cic phuong thie théng thudng

Khi viét ham tao can d¢ ¥ 3 su khac biét ctia ham 1ao so véi cde phuong
thue khac nhu sau:

+ Tén cita ham tao: Tén clia ham 190 bit bube phai tring véi tén cia lép.

+ Khéng khai bdo ki¢u cho ham tao.

+ Ham tao khong c6 két qua tra vé.

1.2.2. Su gibng nhau cia ham tao vi cic phueng thire théng thuwong

Ngoai 3 diém khdc bidt wrén, ham tao duge viét nhu céc phuong thire khac:

+ [Ham tao ¢6 thé dwoe xdy dung bén trong hoiic bén ngoai dinh nghia 16p.
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+ Ham tao ¢6 thé ¢6 ddi hoic khéng c6 di.
+ Trong mdt 16p c6 thé c6 nhiéu ham tao (cling tén nhung khic bd db1).
Vi du sau dinh nghia 16p DIEM_DH (Diém db hoa) ¢6 3 thudc tinh:
int. x; // hodnh dé {c6t) cua diém
int y; // tung dé (hang} cua diém
int m; // mdu coa diém
va dua vao 2 ham tao dé khai gan cho cic thude tinh caa 16p:
// Ham tao khdng déi: Dung cac gia tri cd dinh d& khoi gan cho
f/ %, y, m
DIEM DH{} ;
// am tao c¢d dbi: Diung cac dbi x1, yl, ml d& khai gan cho
X, ¥, m
// Pbi ml c6 gia tri m3c dinh 15 (mau tring)
DIEM DH(int x1, int yl, int ml=15%) :
class DIEM DH
{
private:
int x, y, m ;
public:
//llam tao xhong dbi: khdi gan cho x=0, y=0, m=]
// Ham ndy viét bén trong dinh nghia 1ép
DIEM DI
{
x=y=0;
m=1;
}
// Ham tao nay xdy dung bén ngoai dinh nghia lép
DIFM DH({int x1, int yl, int ml=15) ;
// Cac phuong thic khac
Yog
// Xay dung ham tao b&n ngoai dinh nghia lép
DIEM DH:: DIEM DH(int x1, int yl, int ml)

1.3, Dung ham tao trong khai bao

t Khi da xdy dung cdc ham tao. ta ¢6 thé ding ching trong khai bao dé
tao ra mot doi ong déng thoi khai gan cho cac thude tinh cha dbi nrong
duge tao. Dua vawo cde tham sb trong khai bio ma Trinh bién dich s& biét
can goi dén ham tao nao.

+ Khi khai bao mot bién dbi tugng ¢o thé sir d"'t_mg cac tham s dé khai
gan cho cac thude tinh ctia bién dbi trong.
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+ Khi khai bio mang déi wong khéng cho phép ding cic tham sb dé
khoi gan.
+ Cau 1énh khai bao mdt bién ddi trong s& goi tdi ham tao 1 tan
+ Cau 1énh khat bao mdt mang n dbi tuong & goi t¢i ham tao n l4n.
Vidu:
DIEM DH d; // Goi téi ham tao khéng déi.
// Két gqua d.x=0, d.y=0, d.m=1
DIEM DH u(200,100,4); // Goi téi ham tao cb dbi.
// K&t qua u.x=200, u.y=100, d.m=4
DIEM DH v(300,250); // Goi t&i ham tao cb dbi.

//  Két qua v.x=300, v.y=250, d.m=1%
DIEM DI p[10) ; // Goi téi ham tao khong déi 10 Lin

Chii p: Véi cac ham co dbi kiéu Jop, thi dbi chi xem 1a cac tham sé hinh
thite, vi vdy khai bao dbi (trong dong diu cua ham) s& khéng tao ra dbi
twong méi va do dé khdng goi téi cac ham tao.

1.4. Ding ham tao trong eip phit b nhé

+ Khi cép phat bd nhd cho mot ddi tugng ¢o thé dung cac tham sé dé
khoi gan cho cic thude tinh cia ddi teong, vi du:

DIEM DIl *q =new DIEM DH(50,40,6)://Gei téi ham tao cé dbi

// Két gqua gq->x=50, gq->y=40, g->m=6

DIEM DIl *r = new DIEM DH ; // Goi t&i ham tao khéng déi
// Két qua r->x=0, r-»>y= 0, r->x-l

+ Khi cdp phat bd nhd cho mot diy doi figng khong cho phép dung tham
s& dé kKhoi gan, vi du:
inl. n=20;
DLEM DB *s = new DIEM DH[nl; // Goi tédi ham tao khéng
// d6i 20 1&n.
1.5. Dung ham tao dé bidu difn cdc dbi twgng hing
+ Nhu di biét, sau khi dinh nghia l6p DIEM_DH thi ¢6 thé xem 16p nay
nhu mdt kiéu dir lidu nhu int, double, char, ...
Vi kidu int chung ta c6 cac hiing int, nhu 356,
Vi kiéu double ching ta ¢o cic hang double, nhw 98. /3
Khai niém hang kiéu int, hing kiéu double c6 thé m& rong cho hang kiéu
DIEM_ DH
+ Dé bidu dién mdt hing dbi twrong (hay con goi: Péi twrong hing) ching
ta phai dung 161 ham 1ao. Mau viét nhur sau:
Tén 1op{danh sach tham 58 ;

Vi du dbi voi lop DIEM DI noi trén, ¢6 the viét nhu sau;
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DIEM DH(345,123,8) // Bidu thi mdt dbdi tuong kidu DIEM DH
// cb cac thudc tinh x=345, ¥y=123, m=8
Chii y: C6 the sir dung mot hing dbi tugng nhu mor déi tugng. Noi
cach khac, ¢6 thé dung hing déi twong dé thuc hién mét phuong thic
vi du néu vidi:
DIEM DH(345,123,8).in(};
thi ¢6 nghia 1a thyc hién phuong thie in() d6i véi hang dbi turong,
1.6. Vi du minh hoa

Chuong trinh sau diy minh hoa cach xéy dung ham tao va céch sit ding
ham tao trong khai béo. trong cdp phat bé nh¢ va trong viéc biéu dién cac
hang doi tuong.

//Cra 02.cprp

¥include <conio.h>

#include <iostream.h>

¥include <iomanip.h>

class DIEM DH

{
private:
int x,y,m;
public:
// Ham ban dung dé in ddi tuong DIEM DH
friend void in(DIEM DH d)
{
cout <<"\n " << d.x << " "<< d.y<<™ " << d.m ;
} .
// Phuong thuc ding d& in ddi tugng DIEM DH
void in()
{
cout. <<"\n " << x << M M<< y<<™ " <o ;
}
//Ham tao khéng dbi
DIEM Dil()
{
x=y=0;
m-1;

kl

}
// Ham tao cé dbi, dbi ml céb gia tri mic dinh
// 14 15 (mau tring)
DIEM DH{int x1,int y1,int ml=15);
}:
// Xay dung ham tao
DIEM DH::DTEM DH(int x1,int yl,int ml})
{
x:x1l; y=y1l; m=ml;
}

void main()
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DIEM DH dl; // Goi t6i ham tao khdng dbi
DIEM DH dZ{200,200,10}; // Goi tH#i ham taoc co dbi

D1EM DH *d;

d= new DIKM DH(300,300); // Goi tdi ham tao co dbdi

clrscr():
in{dl); //Geoi ham ban in()

d2.in();//Goi phuong thic in()

in{*d); //Gei ham ban in{)

DIEM DH(2,2,2).in();//Goi phuong thac in(}
DIEM_DH t[3]; // 3 lan gei ham tao khéng dbi
DIEM DH *q; // Goi ham tao khdng dbi

int. n;

cout << "\nN=- ";

cin >> n;

g=new DIEM DH[n+1]: // (n+l)
for (int i=0;i<=n;++i}

13n goi ham taoc khong dbi

q[i]=DTEM DH(300+i,200+i,8});// (n+l) 14n goi ham tao

for (i=0;i<=n;tti)

// cé dbi

alil.in{); // Goi phuong thic in()

for (1 0;i<=n;++i)

DIEM_DH{300+i,2004i,8).in();:// Goi phuong thic in{()

getchi};
}

§2. LOP KHONG CO HAM TAO VA HAM TAO MAC PINH

Céc chuong trinh néu trong chuong 3 déu khéng ¢é ham tao. Vay khi d6
cac doi twgng duge hinh thanh nhu thé nao ?

2.1. Néu 16p khéng ¢é ham tao, Chuong trinh dich s& cung cip mdt ham
tao mdc dinh khdng déi (default). Ham nay thuc chét khong lam gi ca. Nhu
vdy mét ddi tugng tao ra chi duoe chp phzit bd nhd, con cac thude tinh cha
né chua duge xac dinh. Ching ta ¢é thé kiém ching didu nay, bing cach

chay chuong trinh saw:

//7CT4 03.CPP - Ham tao mic dinh
Hinclude <conio.h>
finclude <iestream.h>
class 1M DI
{
privateoe:
int x,y,m;
public:
// Phuong thuc
void in{)
{

cout <<™\n " << x << "

}

"ol y<<™ M o< m

LT
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|
void main ()
{
DITM DH d;
d.in();
DIKM DH *p;
p- new BITEM DH{10];
clrscr();
d.in{};
for {int i=0;i1<10; i}
(pti)->in(};
getchi{);
'

2.2. Néu trong 16p di ¢6 it nhit mét ham tao, thi him tao mic dinh s&
khéng duge phat sinh nita. Khi d6 moi cAu 1énh xdy dung dbi twong mai dédu
s& goi dén mot ham tao cla Iép. Néu khong tim thiy ham tao cin goi thi
Chuong trinh dich s& bdo 13i. Diéu nay thudong xdy ra khi chang ta khong
xdy dung ham tao khéng déi, nhung lai st dung cac khai bao khdng tham sé
nhu vi du sau:

#include <conio.h>
#include <iostream.h>
class DI1EM DH
{
private;
int x,y,m;
public: // Phuong thic ding dé in dbi tugng DIEM DH
void inf()
{
cout <<"\n " << x << " "< y<<™ M o<< m
}
//llam taoc co dbi
DIEM DI :DIEM DI(inl x1,int yl,int ml)

{
x-x1; y=y1; m-ml;
}
b:
void main(}
{

DIEM DH d1{200,200,106); // Goi té&i hdm tao co dbi
DIEM DI d2; // Goi t&i ham tao khdng dbi

d2= DIEM_DH{300,300,8}; // Goi t&i ham tao ¢d dbi
dl.in{);

d?.intf);

qeteh () ;

}

Trong cac ciu I¢nh trén, chi ¢d ciu I¢nh thir 2 trong ham main() 1a bi
bao 161, Cdu 1énh nay s& goi toi ham tao khong do6i, ma ham niy chua
duoc xay dyng.
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Giai phdap: Cé thé chon mot trong 2 giai phap sau:
- Xay dyng thém ham tao khéng dbi.
- Gén gia tri mic dinh cho tat ca cac ddi x1, vl va ml cda ham tao d3 xay
dunyg ¢ trén.
Theo phuong an 2, chirong trinh ¢6 thé sira nhu sau:
#include <conic.h>
finclude <iostream.h>
class DIEM DH
{
private:
int x,vy,m;
public:
// Phuong thioc dung dé in dbéi tuong DIEM DH
void inl()
{
coul <<™\n " << x << 7 VL y<<™ T << ;
}
//Ham tao c6 dbi, tht ca «ac dbél déu cd gid tri mic dinh
DIEM DII: :DIEM DII(int x1=0,int y1=0,int ml=15)
{
x=x1; y=yl; m=ml;
}
b:
vold main{)
(
DTEM DU d1(200,200,10); // Goi té&i hadm tao, khéng ding
// tham s& mic dinh
DIEM DIl d2; // Gei toi ham tao,ding 3 tham sé mic dinh
d2= DIEM DII(300,300}; // Gei t6i ham tao, dung 1
// tham sé mic dinh
dl.in{};
d2.in();
getch(};
}

§3. LOP DA THUC

Chuong trinh dudi day la su cai tién chuong trinh trong muc 8.5 cia
chuong 3 bang cach dwa vao 2 ham tao:
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//Ham tao khéng gbi
DT ()
{
Lhis->n-0; this->a=NULL;
t
//Ham tao cd dbi
DT (int nl}
{
this—->»>n=ni ;
this->a = ncw double{nl+1];
}
Ham tao 6 ddi s¢ tao mot doi tugng mm (kiéu DT) gbém 2 thudc tinh 1a
bién nguyén n va con tro a. Ngoai ra con cip phat bd vimg nho (cho a) dé
chira cac hé sb cua da thir.

Néu khéng xdy dyng ham tao, ma st dung ham tao mac dinh thi cac déi
tugng (kicu D'T) tao ra boi cdc ténh khai bdo s& chua co bd nhé dé chira da
thitc. Nhu vay dbi tuong tao ra chira hoan chinh va chua dung duge. Dé ¢6
mét doi tugng hoan chinh phai qua 2 budc:
+ Ding khai bdo dé tao cac dbi tuong, vi du:
DT d;

+ Cép phat ving nho (cho dbi tugng) dé chira da thire, vi dy:
d.n = m;
d.a = new double[mtl] ;

Quy trink nay dugc dp dung trong cac phuong thie toan tir cua
chuong trinh trong muc 8.5 chucrng 3. RO rang quy trinh nay vira dai
vua khong ti¢n loi, lai hay mac 151, vi nguoi lap trinh hay quén khdng
cip phat bo nho.

Viée dung cdc ham tao dé san sinh ra cac df)i turong hoan Lhinh to ra tign
loi hon, vitranh duoe cace thao tac phu (nhu cip phét bd nhé) nim bén ngoai
khai bao. Phuong an dung ham tao sé duoe sir dung trong cac phuong thiic
toan to cua chuong trinh dudi day:

+ Néi dung chuong trinh gdm:

- Nhp. in cac da thuc p, q. 1, s

- Tinh da thire: f=-(p + g)*(r - s)

- Nhip cac sb thue x1 va x2

- Tinh f(x1) (bing cach dung phuong thire operator”™)
- Tinh {(x2) (bang c4ch dung ham F)

// CT4 _05.CPrp
tinclude <conio.h>
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#include <iostream.h>
finclude <math.h>
alass DT
{.
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so0
// da thuc a0, al,...
public: '
DT (})
{
this->n=0; this-»a=NULL;
}
DI {int nl)
{
this->n=nl ;
this—>»a = new double[nl+l];
}
friend ostream& operator<< (ostream& os,const DT &d};
friend istrcam& operator>> (istream& 1is,DT &d);
DT operator—{(};
D1l operatort {const DT &d2);
DT operator—- (DT d2);
D'l operator* (const DT &d2);
doublce operator” (const double &x); // Tinh gia tri
// da thuc
double operator([] (int i)
{
if {i<0)
return double({n);
cise
return alil];
}
|
// Ham tinh gia tri da thuc
doublce F{DT d,doublc x}
{
doublc s5=0.0, t=1.0;
int n;
n - int(d|-1]);
for {int i-0; i<=n; ++1i}
{
504 dli]*L;
t *= x;
1
return s;
}
ostrcam& opcrator<< (ostreamk os,const DT &d)
{
os €< " — Cac he so {tu ao): " ;
for {(int i=0 ; i<= d.n ; +11i)
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o5 << d.al[i] <<"™ * ;
return os;
}
istream& operator>> (istream& is,DT &d)
{
if {(d.a'=NULL) delete d.a;
cout << " - Bac¢ da thuc: ™ ;
cin »>> d.n;
d.a = new double|d.n+l|;
coul. << "Nhap cac he so da thuc:\n" ;
for {int i=0 ; i<= d.n ; +t1i)

{
cout << "He so bac " << 1 << ™ = "
is »>>» d.af{i] ;
}
return is;
}
DT DT::operator-{)
{

BT p(this->n);
for (int i=0 ; i<=n ; ++i)

p.alil = -a[i};
return p;

}

DT DY::operatori (const DT &d2?)

{
int k, i;
k - n>d?2.n ? n : d2.n ;
' dik);

for (i=0; t<=k ; ++1)
if (i<=n && i<=d2._.n)
d.a[i] = a[i] + d2.a[i];
else if (i<=n)
d.ali}l = ali]:
else
d.af{i}l = d2.a[i};
i=k;
while(i>0 && d.af{i]==0.0) --i;
d.n = i;
return d ;
}
D'l DT::operator—{D71 d2}
{
return {(*this + {-d2));
}
IXF DT::operator* (const DT &d2)
{
int k, i, j:
k = n+ d2.n ;
D" d{k};:
for (i=0; i<=k; ++i) d.a[i] = O0;
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for (i=0 ; i<=n ; ++i}
for (j=0 ; j<= dZ.n ; ++47j)
d.a[i+j] += a[il*d2.a{j] :
return d;
}
double DT::operator”{const double &x)
{
double s5=0.0, t=1.0;
for (int i=0 ; i<= n ; ++i}
{
s += alil*t ; t *= x;
}
return s;
;
void main{)
i
BT p,g,r,s5,.8;
double x1,x2,g9l1,g2;
clrscr{};
cout <<"\nNhap da thuc P " ; cin >> p;
cout << "\nDa thuc p " << p ;
cout <<"\nNhap da thuc Q " ; cin >> g;
cout << "\nDa thuc q " << q ;
cout <<"\nNhap da thuc R "™ ; cin >> r;
cout << "\nDa thuc r ™ << r ;
cout <<"\nNhap da thuc S ™ ; cin >> s5;
cout << "\nDa thuc s " << 5 ;
f = —-{p+tq)*(r-s);
cout << "\nNhap so thuc x1:
cout << "\nNhap so thuc x2:
gl = £~x1;
q? = Fif,x2};
cout << "\nDa thuc f " << £ ;
coul, << "\n f("<<xl<<™} = " << gl;
cout << "\n f("<<x2<<™) = " << g2;
getehi);

cin »> x1;
cin »> x2;

H
- Wy

§4. HAM TAO SAO CHEP (COPY CONSTRUCTOR)
4.1. Ham tgao sao chép miic dinh
Gia sir da dinh nghia mdt 16p nao d6, vi du Iép PS (phan sb). Khi do:
+ Ta ¢6 thé ding cau lénh khai bao hodc cip phat bd nhd dé tao cac dbi
tuong mat, vi du:
PS pl, p2 ;
PS *p = new PS ;
+ Ta ciing c6 thé dung 1énh khei bao dé tao mot dbi twong maéi tr mot dbi
twong da tdn tai, vi du:
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PS  ua;
PS5 wv{u} ; // Tao v theo u

Y nghia ctia cau 1énh nay nhu sau:

- Néu trong 16p PS chua xay dung ham tao sao chép, thi cdu lénh nay
s€ goi tGi mdt ham tao sao chép mic dinh (cia C*"). Ham nay sé sao chép
néi dung timg bit cia u vao cac bit tuong ung cua v. Nhu véy cac vung
nhd cua u va v s€ ¢ ndi dung nhir nhau. RS rang trong da sé cac truong
hop, néu 16p khong co cac thudce tinh kiéu con tro hay tham chiéu, thi
viéc dung cdc ham tao sao chép mic dinh (dé tao ra mét dm tuong moi

¢d ndi dung nhu mét ddi twong cho trude) 1a di va khong can xdy dung
mot ham tao sao chép maéi.

- Néu trong top PS di c6 ham tao sao chép (cich viét sé néi sau) thi
cau 1énh:
PS wv(u) ;

&

s€ tao ra déi twong moi v, sau do 01 161 ham tao sao chép dé khoi gan v
theo u.
Vi du sau minh hoa cich diing ham tao sao chép mic dinh:
Trong chwrong trinh dua vao 1ép P'S (phan sb):
+ Cac thudc tinh gém: t (tar s8) va m (miu).
+ Trong 16p khdng ¢é phuong thitc nao ¢4 ma chi ¢6 2 ham ban 14 céc
ham todn tir nhap (>>) va xudt (<.
+ Noi dung chirong trinh 13: Dang 1énh khai bao dé tao mdt dbi trong u
(kidu PS) ¢6 ndi dung nhur déi trong da co d.
//Cr4_06.CPP
// Ham tao sao chep mac dinh
#include <conio.h>
finclude <iostream.h>
class P§
{
private:
int t,m ;
public:

friend osiream& operator<< (ostream& os,const PS sp)
{
o8 << " = " << p.t << /" << pum;
return os;

1
friend islreai& operator>> (istream& is, PS &p}
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{
cout << " - Nhap tu va mau: " ;
is »>> p.t >> p.m ;
return is;
}
};
void main()
{
PS d;
cout << "\n Nhap PS5 d"; cin >> d;
cout << "\n PS d " << d;
PS5 u{d};
cout << "\n PS u " << u;
getch();
}

4.2. Cich xiy dung ham tao sao chép
+ Ham tao sao chép sir dung mét dbi kiéu tham chiéu déi tuong dé khoi
gan cho déi teong moi. Ham tao sao chép duge viét theo miu:
Tén lép  (const Tén _lop & dt)
{
// Cac chu 1&nh dung cac thudc tinh ciia d8i tuong dt
// dé khoi gan cho cac Lhudc tinh cha d6i tuong méoi
}
+ Vi du ¢6 thé xay dyng ham tao sao chép cho 16p PS nhu sau:
class PSS

{
private:
int t,m ;
public:
PS5 {const PS &p)
{
this->t = p.t ;
this->m = p.m ;
}
Yo

4.3. Khi ndo cin xfy dung ham tao sao chép

+ Nhian xét: Ham tao sao chép trong vi du trén khong khac gi ham tao
sao chép mic dinh,

+ Khi 16p khong ¢o cac thude tinh kiéu con tré hogc tham chiéu, thi ding
ham tao sao ¢hép mic dinh la di.

+ Khi 1ép ¢6 cdc thude tinh con tré hodc tham chidu, thi ham tao sao chép
mac dinh chua dap Gng duoc yéu cdu. Vi du 1ép DT (da thirc) trong §3:
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class DT

{

private:
int n; // Bac da thuc
double *a; // Tro Loi wvung nho chua cac he soc da thuc
// a0, al,...
public:
T ()}

{
this->n=0; this->»a=NULL;
}
DlI{int nl)
{

this-»n=nl1 ;

this-»a - new double[nltlj;

}
friend ostream& operator<< (ostreams& os,const DT &d);
friend istream& operator>> (istream& is, DT &d);

| I
Bay gi¢ ching ta hdy theo rdi xem viée dung ham tao mgc dinh trong
doan chiurong trinh sau s& din dén sai lAm nhur thé nao:
DT d ;
// Tao dbi tuong d kidu DT
cin >»>>» d ;
/* Whap d6i tugng d, gém: nhip mét s& nguyén duong va
qén choe d.n, cip phat vang nhd cho d.a, nhap cac hé
50 cua da thic va ch@a vao vang nhé dugc clp phat

*/

roou{dy

/* Dung ham tao mdc dinh d& xay dung déi tugng u theo d

Ké&t qua: u.n = d.n vA u.a = d.a. Nhu vay 2 con tro
u.a va d.a cﬁng tré dén moét viang nhé.

*/

Nhin xét: Muc dich cua ta 1a tao ra mot déi tuong u giong nhu d,
nhung dic 1dp voi d. Nghia 1a khi d thay ddi thi u khdéng bi anh hudng gi.
Thé nhung muc tiéu nay khong dat duge, vi u va d ¢6 chung mot vung
nha chira he sd clia da thire, nén khi stra ddi céce hé sb ctia da thire trong d
thi cdc hé sé cia da thize trong u ciing thay dbi theo. Con mot trudng hop
nira cunE dan dén 151 1a khi mot trong dbi twong u va d bi giai phéng

(thu héi ving nho chia da thirc) thi déi tugng con lai cting s€ khéng con
vung nhd nira,

Vi du sau s€ minh hoa nhan xét teén: Khi d thay déi thi u ciing thay déi

va ngugc lai khi u thay déi thi d cling thay déi theo.
//¢cra oi.cpe
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#include <conio.h>
finclude <iostrcam.h>
#include <math.h>
class DT
i
private:
int. n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so
ff da thuc a0, ail,...
public:
DU ()
{
this—>n=0;
this—>»a- NULL;

}
DI {(int nl}
{
this->»>n=nl ;
Lhis—>»a = new double[ni+1];
}

{riend ostreamé& operator<< (ostream& os,const D &d};
fricnd istream& operator>> {istream& 1is,DT &d);
Yo
ostreamé operalor<< (ostream& os,const DT &d}
{
os << " — Cac he so (tu ao): " ;
for {int =0 ; i<= d.n ; ++i}
os << d.afi] <<" " ;
reciurn os;
}
istream& operator>> (istream& 1is,DT &d)
{
if {d.a!=NULL} delclte d.a;s
coult << " - Bac da thuc: " ;
cin >>» d.on; '
d.a = new doublejd.n+l];
cout. << "Nhap cac be so da thuc:\n" ;
for {int i=0 ; i<- d.n ; 11i)

{ .
coul << "He so bac " << 1 << " ="
is »» d.aj1l ;
}
return is;
}
void main{)
{
DT d;

clrscr():;

cout <<"\nNhap da thuc d " ; cin >> d;
DT oui{d);

cout << "\nda thuc d ™ << d ;
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coub << "\nDa thuc u " << u ;

cout <<"\nNhap da thuc d * ; cin >> d;
cout << "\nDa Lhuc d " << d ;

coul. << "\nbha thuc u ™ << u ;

coul. <<"\nNhap da thuc u ™ ; cin >> u;
cout << "\nDa thuc d ™ << d ;

coul. << "\nDa thuc u " << u ;

getch () ;

H

4.4. Vidu v¢ ham tao sao chép

Trong chuorng trinh trén da chi ro Ham tao sao chép mic dinh 14 chwa
thoa min déi v&i 16p DT. Vi vy cin viét ham tao sao chép dé xdy dung

dbi tuong mdi ( vi du u) tr mot d6i twong dang ton tai (vi du d) theo cac
yéu cdu sau:

+ Gan d.n cho un
i (_‘flp phat mét ving nhé cho u.a dé ¢6 thé chira duoc (d.n+ 1) hé sb.
+ Gan cac hé s6 chia trong vung nh¢ clia d.a sang vung nhé cta u.a
Nhur vy ching ta s& tao duoe ddi trong u ¢6 ndi dung ban diu gidng nhu
d, nhung déc 1p vai d.

e dap img cac yéu cau néu trén, ham tao sao chép can duge xay dung
nhw sau:
DT::DT{const D" &d)

{
Lhis->n - d.n;
Lhis->a ncw double[d.n+1j;
for (int i=0;i<=d.n;ti1i)
this->a[i] = d.ali];
}

Chuong trinh sau s& minh hoa diéu nay: Su thay dbi cua d khéng lam

anh hueng dén u va neuge lai sw thay déi ciia u khéng lam anh hudmg
dén d.
//Cr4 08.Cpp
// Vi&ét ham tao sac chép cho 16p DT
fincliude <conio.h>
Fincliude <lostrcam.h>
finclude <math.h>
class DT
{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so
// da thuc a0, al,...
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public:

DI}
{
Lhis—>n=0; this~>a=NULL;
}
DI {int nl}
{
this->n=nl ;
this-»>a = new double[nl+i];
}

DT {const DT &d};
fricnd ostreamé operator<< {ostreams os,consl DT &d};
friend istream& operater>> (istreams is, DT &d);

Yo
DT::DT {const DT &d)
{
this->n = d.n;

this-»a - new double[d.n+1];
for (int i=0;i<-=d.n;++i)
this->ali] = d.afi);
}
ostrcamé operator<< {ostreams os,const DT &d)
i
o3 << " - Cac he s0 (tu ao): " ;
for {inL i 0 ; i<=d.n ; ++i)
0s << d.ali] <<*™ » ;
return os;
}
istrecam& operator>> (istrcamé& i5,DT &d}
i
it {d.a!'-NULL) delelc d.a;

coul << "™ - Bac da thuc: " ;
cin »» d.n;
d.a = new doublc{d.n+1};

cout. << "Nhap cac he so da thuc:\n" ;
For {int i=0 ; i< - d.n ; +4+i)

{
cout << "lle so bac " << | €< " = ™ ;
is »>»> d.ali] ;

}

return is;

}

void main ()}
{
N d;

clrsce{);
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cout <<"\nNhap da thuc d * ; cin >> d;
DTl u(d};

cout. << "\nDa thuc d ™ << d
cout << "\nDa thuc u " << u
coul <<"\nNhap da thuc d ™ ; cin >> d;
coul. << "\nDa thuc d " << d
cout. << "\nDa thuc u " << u
cout <<"\nNhap da thuc v "™ ; cin >> u;
coul << "\nbha thuc d ™ << d
cout << "\nbDa thuc u " << u
getch();

LT

§5. HAM HUY (DESTRUCTOR)
5.1. Cong dung cita ham huy

Ham huy la mét ham thanh vién cta 16p (phuong thite) c¢é chitc ning
nguge vol ham tao. Ham huy duge goi trude khi giai phong (xod bo) mot
dbi tuong dé thue hign mot sb céng viee ¢6 tinh “don dep” truce khi dbi
tuong dugce huy bo, vi du nhu gidi phong mdt ving nhé ma déi tugng dang
quan 1v, xo0a ddi trong khdi man hinh néu nhu né dang hién thi, ...

Vige huy bo mét déi tuong thudng xdy ra trong 2 trudng hop sau;

+ Trong cac toan tir va cac ham giai phong bd nhé, nhu delete, free. ...

1 Giai phong cac bién. mang cuc bd khi thoat khoi ham, phuong thie.
5.2. Ham huy mic dinh

Néu trong ldp khong dinh nghfa ham huy, thi mdt ham huy mic dinh
khong lam gi ¢ca duoe phat sinh. Déi véi nhidu 1&p thi ham huy mac dinh ia
du. va khong can dua vio mdt haim huy moi.
5.3. Quy tiic viét ham huy

MJdi 16p chi c6 mét ham huy viét theo cdc quy tic sau:

+ Kiéu cta ham: Ham huy ciing gidng nhu ham tao 1a ham khong ¢o
kiéu, khong ¢6 gia tri tra vé.

+ Tén ham: Tén cta ham huy gdm mét diu nga (dimg trude) va tén op:

~Tén_ lop
+ Dbi: Ham huy khong co dbi
Vi du cd thé xdy dung ham huy cho 16p PT (da thirc) & §3 nhy sau:

class Iy

{
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private:

int n: // Bac da thuc
double *a; // Tro toi wvung nho chua cac he so da thuc
// a0, al,
public:
~DT ()

{
this->»>n=0;
delete this—>a;
}

Yo

5.4. Vai tro caa ham huy trong lop DT
5.4.1. Khiém khuyét cda chuwong trinh trong §3

Chuong trinh trong 83 dinh nghia 1ép DT (da thirc) kha ddy di gdm:

+ Cac ham tao

+ Cac ham todan 1o nhap >>, Xudt <<

+ Cac ham todn ti thye hién cac phép tinh + -

q'l’uy nhif&n vén con thiéu ham huy dé giai phong ving nhé ma débi tuong
kiéu DT (cén huy) dang quan ly.

Chung ta hiiy phan tich céc khiém khuyét cta chuong trinh nay:

+ Khi chuong trinh goi téi mét phuong thire toan tir dé thyue hién cac

pl*ep tinh cdng, ter, nhan da thire, thi mot déi tugng trung gian duge tao ra.
Mol ving nhé duoc cip phat va giao cho né (d6i tuong trung gian) quan ly.

+ Khi thue hién xong phép tinh sé& ra khdi phwong thic. Ddi tuong trung
gian bi xo&, tuy nhién chi viing nhé cta cic thude tinh ctia déi tugng nay
duge giai phong. Con ving nhé (chira cac hé sd cia da thirc) ma dbi tugng
trung gian dang quan 1y thi khéng hé bi giai phong. Nhu vdy sé ving nhd bi
chiém dung vé ich s tang 1én. |

5.4.2. Cach khic phuc

Nhuoe diém trén dé dang khiic phuc bang cach dwa vao 16p DT ham huy
viét trong 5.3 {muc trén).

5.5. L6p hinh tron d6 hoa

Chuong trinh duéi day gom:

Lop HT (hinh tron} voi cac thudce tinh:

intr; // Ban kinh
intm: // Mau hinh tron
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int xhien,yhien; // Vj tri hién thj hinh tron trén man hinkr
char *pht; // Con tré tro tGi ving nhd chira anh hinh tron
int hienmh; // Trang thai hién (hienmh=1), 4n (hienmh=0)
Cdc phuong thire:
+ Ham tao khong déi
HT():
thuc hién viée gan gia tri bing 0 cho céc thudc tinh cia 16p.
+ Ham tao c6 dbi
HT(int rl,int m1=15);
thuc hién cac viée:
-Gan rl chor, ml chom
- Cap phat bd nhé cho pht
- V& hinh tron va luu anh hinh trdn vao ving nhé cua pht
+ Ham huy '
~HT();
thire hién cée viée:
- Xod hinh tron khéi man hinh (néu dang hién thi)
- Giai phéng bd nhé da cdp cho pht
+ Phuong thite
vold hien{int x, int y);
¢6 nhiém vu hién thi hinh tron tai (x,y)
+ Phuong thire
void an();
¢6 nhiém vy lam 4n hinh tron
Cdc ham déc lap:

void ktdh(); //Khéi tao dd hoa
void ve_bau_troi(); // V& biu troi day sao

void ht_di_dong_xuong(); // V& mdt cdp 2 hinh tron di
// chuyén xudng
void ht_di dong_len();  // V& mét cap 2 hinh trén di
// chuyén 1én trén
Ni dung chuong trinh 1a tao ra cdc chuyén déng xudng va lén cla cac
hinh tron.

//CT4_09.CPP

// Lop do hoa

// Ham huy

// Trong ham huy co the goi P1' khac
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#include <conio.h>
finclude <iostream.h>
#include <math.h>
finclude <stdlib.h>
finclude <graphics.h>
#include <dos.h>
void ktdhi);
void ve bau troil();
veoid ht di dong xueng{};
void hi di dong len{);
int xmax, ymax;
class IIT
{
private:
int r,m ;
int xhien, yhien;
char *pht;
int hicnmh;
public:
IS
Mr'{inL r1, int ml=15});
~HT () ;
void hien{int x, int y):
void an();
b
HT:: HT{)
{
r-m-hienmbi-{);
xhien=yhien=0;
pht=NULL;
}
HT::HT{int rl,inl ml)
{
r=rl; m=ml; hienmh=0;
xhien yhien-=0;
it {r<0) r=0;
if (r==0)
{
pht -NULL;

else
{
int size; char *pmh;
s1se imagesize (0,0, r+r, 141} ;
puh - new charisize];
getimage{0,0,r+r, r+r,pmh} ;



setcolor (m]) ;
circle{r,r,r);
setfillstyle(l,m);
floodfill({r, r,m};
phi. = new char([sizc};
getimaqe (0,0, r+r, r+r, pht) ;
putimage (0, 0, pmh, COPY PUT};
delete pmh;
puh=NULL;
1
}
void HT::hien{int x, int y)

t

if {pht!=NULlL, && 'hienmh} // chua hien

{
hiermmh:=1;
xhien=x; yhicn=y;
putimage (%, y,pht, XOR _PUT) ;
}
}
void NT::an(}
{
it (hienmh) // dang hicn
{
hicnwh=0;
pulimage (xhien, yhien, phi, XOR PUT) ;
1
}
Hl': i ~HT ()
i
anf);
if {pht! NULL)})
{
delete pht;
pht=NUT.1L.;
}
}
void ktdh{)
{
int mh=0, mode=0;
initgraph{&mh, §mode, ""} ;
Xmax = getmaxx();
ymax ~ getmaxy():
}

void ve bau troil()
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{
for (inl i-0;1<2000;++1)
putpixcl {random{xmax), random({ymax}, l+random{l5})};
H
void ht di dong xuong()
{
HT hi{%0,4});
HT u(60,15);
h.hien{0,0);
u.hien(40,0};
for {int x=0;x<=340;x+=10)
{
h.an{):
w.anl);
h.hicn{x, x);
daelay (200) ;
u.hien{xi140, x);
delay {200} ;

}
}
void bt di dong len{)
{

HT h(50,4);
HT u({60,15);
h.hien{340, 340);
u.hien (380, 340) ;
for {int x=340;x>=0;x-=10)
{
h.an(};
u.anf};
h.hien{x,x);
declay {200} ;
u.hien{x+40, x);
delay {200} ;

}
}
void main(}
{
ktdh () ;

ve bau troif(};

ht di dong xuong{):
ht di dong len{}:
getch(};
closegraph();
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Céac nhiin xét:

1. Trong thin ham huy goi tdi phuong thire an().

2. Biéu gi x4y ra khi bo di ham huy:

+ Khi goi ham ht_di_dong_xuong() thi ¢6 2 déi tuong kiéu HT duge tao
ra. Trong than ham sir dung cac déi twong ndy dé v& cac hinh won di chuyén
xudng. Khi thoat khéi ham thi 2 dbi twong (tao ra & trén) duoc giai phong
Vung nh¢ cua cée thude tinh cta chiing bj thu hdi, nhung ving nhé cip phat
cho thude tinh pht chua duge giai phéng va anh cta 2 hinh tron (& phia dudi
man hinh) van khéng duoc ct di.

+ Diéu tuong t xay ra sau khi ra khoi ham ht _di_dong_len() : viing nho

cap phit ¢ho thudce tinh pht chua dugc giai phéng va anh cda 2 hinh tron (&
phia trén man hinh) vin khéng duge thu don.

§6. TOAN TU GAN

6.1. Toan tiv gin mic dinh

Todn wr gin (cho 1op) la mot trwdng hop dac bidt so voi cic toan tir khic.
Néu trong l6p chwra dinh nghfa mét phuong thic toan tir géan thi Trinh bién

dich s& phat sinh mét todn ttr gin mic dinh dé thuc hién cu énh gan 2 dbi
trong cua lap, vi du;

HT hi, h2(100,6);
hl =h2; // Gan h2 cho hl

Toan tr gan mac dinh s¢ s& sao chép ddi tugng ngudn (h2) vao déi tugng
dich (h1) theco tunh bit mat.

Trong da sd cac truong hgp khi 16p khdng ¢é cac thanh phan con tré hay
tham chiéu thi iodn tir gan mic dinh la da dung va khong can dinh nghia
mot phuong thire todn tir gan cho Iép. Nhung dbi véi cac 16p ¢6 thude tinh
con tro nhu lop DT (da thac), 1ép HT (hinh tron) thi toan tir gan mac dinh
khong thich hop va viée xay dung toan tr gan |4 can thiét.

6.2. Cich viét todn tir g gian

Cling gidng nhu cac phumw thire khdc, phwong thire todn tir gan dung dbi
con 1ro this dé bleu thi déi twomg dich va dung mot dbi twdmg minh dé bidu thi
dbi tugng ngudn. Vi trong thin cua todn tir gan khong nén lam viéc v01 bin

sao clia dbi twong ngudn, ma phai lam viée trye tiép voi dbi tuong ngudn, nén
kiéu ddi twong minh nhét thiét phai 13 kidu tham chiéu déi turong.

Phuong thire todn tr gan ¢ thé ¢o hodc khéng c6 gia tri ra vé. Néuy
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khong co gia tri tra vé (kiéu void). thi khi viét chuong trinh khéng duge
phép viét cau lénh gan lién tiép nhi¢u doi twong, nhur:
u=v=k=h:

Néu phuong thire todn ttr gan tra vé& tham chiéu cia débi twgng ngudn,
thi ¢o thé ding todn tir gan thé thue hién cdc phép gan 1ién tiép nhidu
dbi tong.

Vi du déi véi lop HT (trong muc trude), c6 thé xay dung toan tir gan
nhu sau;

void HY::operators(const HT &h)

{
r - h.r ;m-=h.m:;
xhien = yhien = 0;
hienmh = Q ;
if (h.phtL=—NULL)
pht. = NULIL,;
else
{
int size;
s5ize = imagcsizo(U,O,rir,rlr);
pht - new char|sizc]:
memepy (pht, h.pht, size) ;
}
}

Voi todn tar gan nay. chi cho phép gan dbi tugng ngudn cho mdt ddi tugng
dich.

Nhur vay cfu Iénh sau la sai:

HT ua, v, h ;

u=v =h ;
By git ta stra lai toan gan dé no tra vé tham chiéu déi tugng ngudn nhur sau:
const N1 & HT::operator--{const HT &h)

{

r =h.r ;m - "h.m ;
xhien = yhicn - 0;
hienmh = 0 ;

if (h.pht.==NULL}
pht - NOLL;

cl=se
{
int size;
5170 imagesize{0,0,r+r,r+r};
pht. = new char(size];

mcemepy {pht, h_pht, sizc) ;
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1

return h ;
}
Vi todn tir gan méi ndy, ta ¢6 thé vidt ciu 1énh dé gan dbi twong ngudn
cho nhidu déi tugng dich. Nhu viy céc clu 1énh sau 1a duoe:

HT w, v, h ;
u=v =h ;

6.3. Todn tir gan va ham tao sao chép

+ Todn tir g,an khéng tao ra déi tirong méi, chi thue hién phép gan giira 2
¢bi tuong da ton tai.

¢ Ham tao sao chép duge dung dé tao mot dbi tuong moi va gan ndi
dung cia mot dbi twong da ton tai cho dbi turemg mai vira tao.

+ Néu da xdy dung todn tir gdn ma lai dung ham tao sao chép mic dinh
thi chua du, vi viéc khoi gan trong céu lénh khai bao & khong goi 141 toan
tur gan ma lai goi t6i ham tao sao chép.

+ Nhu viy ddi véi 16p ¢ thude tinh con ird, thi ngoai ham tao, cn xdy
dung thém:

- Ham huy
- Ham tao sao chép
- Phuong thire toan tir gan

Ciut y: Khéng phai moi cau 1énh chira ¢6 diu = déu goi dén todn tir gan.
Cén phan bi¢t 3 uong hop:

I. Ciu 1énh new (chira ddu =) s& goi dén ham tao, vi du:

1 *h= new HT({50,6); // goi dén ham tao cé dbi

2. Céau lénh khai bao va khoi gan (ding diu =) s8 gol dén ham tao sao
chép. vi du:

1 k=*h; // goi dén him tao sao chep
3. Cau I¢nh gan s& goi dén todn tir gan, vi du:
HT u;

u=*h; // goi dén phuong thac toan ta gan
6.4. Vi du minh hoa
Chuong trinh dudi ddy dinh nghia 16p HT (hinh tron) va minh hoa:
+ Ham tgo va ham huy
+ Phuong thitc toan tr gian ¢é kiéu tham chiéu
+ Ham tao sao chép

+ Cach diung con tré this trong ham tao sao chép



+ Cach dung con trdé _new_handler dé kiém tra viéc cdp phat bd nha.
//CT4 10.CPP
// lop do hoa
// Ham huy
// toan tu gan - tra ve tham chieu
// Ham tac sao chep
// Trong ham huy co the goi PT khac
#include <conio.h>»
#include <iostream.h>
#include <stdlib.h>
finclude <graphics.h>
finclude <ncw.h>
¥include <mem.h>
static void kiem tra bo nho{} ;
veid kitdh();
int xmax, ymax;
void kiem_tra bo nho() "’
{
outtextxy (1,1, "LOI BO NHO"“);
gctch() ;
closegraphi);
exit(l);
}
class HT
{
private:
int r,m ;
int. xhicn, yhien;
char *pht;
inl. hienmh;
public:
HT{);
HP(int rl,int ml=15%);
IIT {const HT &h);
~HT (};
void hien{int x, int y);
void anf();
const HT &operator=(const HT &h);

3
const H1' & HT::operator={const H1T &h)}

{

// outtextxy{l,1,"Gan™); getch{);
r = h.r ;
m = h.m ;
xhien - yhien = 0;
hienmh = 0 ;

if (bh.pht-=NULL)
pht = NULL;
aelse

{
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int size;

size = imagesize(0,0,r+r,r+r);
pht = new charisize];
memcpy (pht, h.pht, size);
1
return h;
}
OT: -:HT {const. HT &h}
{//outtextxy(300,1, "constructer sao
getchi};
*this - h;
}
HT:-: II'r ()
{

r=m-hienmh=0;
xhien=yhien=0;

pht=NULL;
}

INr::HT {int rl,int ml)
{

r=rl; m=ml;
hienmh=0;
xhjen=yhicn=0;
if (r<0) r=0;
if {r==0)

{

pht=NULL;

clsc

{

int size; char *pmh;

s5ive imagesize (0,0, r+r, r4r1) ;
pmh = new char{size];
gebimage (0,0, r4r, rtr, pmh) ;
sctcolor{m);

circle(r,r,r);
seliillstyle(l,m);
floodfill(r,r,m);

pht = new charfisizel];
gctimage {0,0,r+r,r+r,pht);
pulimaqe (0, 0, pmh, COPY PUT);
delete pmh; N
pmh=NULL;

}
1
void l'T::hien{(inl. x, int y)
{

chep®);

if {pht'=NULL && 'hicnmh) // chua hien

{
hienmh=1;
xhien=x;



vhien=y;
putimaqe(x,y,pht,XOR_PUT);
}

}

vaid HT::an{)

{

if (hienmh) // dang hien
{
hienmh=0;
puLimage[xhien,yhjcn,pht,XOR_PUT);
}

4

HT: :~11IT ()

{
anf();
if {pht!=NULL)
{
delete pht;
pht=NUOILI1,;
1
}
void ktdh()
{
int mh=0, mode~=0;
initgraph(&mh, &mode, ") ;
Xxmax = getmaxx();
ymax = getmaxy();
}
void main(}
{
_new handler = kiem _tra bo nho ;
ktdh () ;
HI *h- new HT{50,6)}; // goi ham tao cé déi
h->hien {100, 200} ;
HT k=*h; // goi ham tao sao chép
k.hien{20Q, 200} ;
HT €, v, u;
t = v =us=*h; // goi toan tu gan
u.hien{300, 200);
v.hien (400, 200) ;
t.hien(500,200);
getch();
closeqgraph () ;

}

6.5. Vai tro clin phuong thire toan tir gin

Churong trinh trén s& v& § hinh tron trén man hinh. Pidu gi s€ xdy ra néu

bo di phuong thite todn i gdn va ham tao sao chép?

+ Néu bo ca hai, thi chi xuét hién mot hinh tron tai vi tri (100,200).
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+ Néu b6 toan tir gan (gir ham 120 sao chép) thi chi xudt hién 2 hinh tron
tai cac vi tri (100,200) va (200,200).

+ Néu bé ham tao sao chép (gilt toan tir gan) thi xudt hién 4 hinh tron.

§7. PHAN LOA! PHUONG THU'C, PHUONG THU'C INLINE
7.1. Phin loai cic phuong thie
C6 thé chia phuong thirc thanh cac nhém:
1. Cac phuong thirc thong thuong
2. Cac phuong thitc dung dé xay dung va huy bé déi tuong gém:
+ Ham tao khong dbi.
+ Ham tao c6 déi
+ Ham tao sao chép
+ Ham huy
3. Céac phirong thirc toan tir
7.2. Con tré this

Moi phuong thire déu dung con trd this nhur déi thir nhit (déi an). Ngoai

ra trong phuong thic ¢é thé dua vao cac dbi tudng minh dugce khai bao nhr
déi ciia ham.

t Vi cac phuong thic thdng thudng, thi dbi dn biéu thi déi tuong chi
thé trong 101 goi phuong thuec.

+ Vi cac ham tgo, thi déi 4n biéu thi dbi tuong mai dirge hinh thanh.

+ Vi cac ham huy, thi dbi 4n bidu thi déi tuong sap bi huy bo.

+ Véi cac phuong thirc toan tir, thi déi 4n biéu thi toan hang d8i tuong
thir nhit.
7.3. Phuong thiic inline

C6 2 céach dé bién dich phuong th}'yfheo kidu inline:

Cdch 1: Xay dung phuong thirc bén trong dinh nghia 16p.

Céach 2: Thém tir khoa inline vao dinh nghia phwong thic (bén ngoai
dinh nghia lop).

Chit y a chi cic phuong thie ngén khong chita céc cu 1énh phuc tap
{nhuw chu trinh, goto, switch, d& quy) méi ¢6 thé tro thanh inline. Néu cé y

dinh bién dich theo kiéu inline céc phuong thire chira cac ciu 1énh phic tap
noi trén, thi Trinh bién dich s& bao 15i.

Trong chuong trinh duéi day, tat ca cac phuong thire cta 16p PS (phéan
s0) déu la phuong thie inline
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//CT4 11.CpP
// Lop PS
// Inlinc
#include <conio.h>
#include <iostream.h>
class PS
{
private:
int. t,m ;
public:
F& ()
{
t=0;
m=-1;
}
PS{int tl1, inlL ml);
void nhap();
vold intd();
PS operator*=(PS p2)
{
t* p2.t;
m*=p2._m;
return *this;

}
be
inline PS::PS{int tl, int ml)
{
t=t1;
m=ml;
}
inline void PS::nhap()
f

cout << "\nNhap tu va mav: " ;
cin >> 6t o»> m;

}
inline void PS::in()
i
coull << "\nPS = " << t << "/"™ << m ;
}
void main{)
{

PS q,p,s(3,5);
cout << "\n Nhap PS p";
p.nhap();

s.in{);

p-in{};

q = p*=s;

p-in{};

g.in({);

geteh {);
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§8. HAM TAO VA POI TWUQONG THANH PHAN
8.1. Lép bao, 16p thanh phin
Mt 1op ¢6 thudc tinh 1a dbi tuwong cua 1op khdce goi la 16p bao, vi du:
class A
{
private:
int a, b;

b
class B
{
private:
doublte x, vy, z;

}

class C

{
privato:
int m, n;
A u;

B e, 4
}';-
Trong vi du trén thi:
C la lop bao
A, B la cac 16p thanh phin (ctia C)

8.2. Ham tao cua lép bao

+ Chu y la trong cac phuong thirc cta lop bao khéng cho phép truy nhap
true tiép dén cic thude tinh cta cde dbi tugng cia cic 16p thanh phin.

+ Vi viy. khi xdy dung ham tao cua iop bao, phai su dung cac ham tao
cda 1op thanh phin dé khai gan cho cic dbi trong thanh phan ctia 16p bao.

Vi dy khi xay dyng ham tao cua lop C, cin dung céc ham tao cua lop A
dé khai pan cho déi tong thanh phdn u va ding cac ham tao cia lop B dé
khai gén cho cée déi twong thanh phan p, q.

8.3. Cach dung ham tao cda 16p thanh ph'fin dé xay dung ham tao
cia lép bao
+ Pé ding ham tao (cta 16p thanh phin) khéi gan cho dbi twrong thanh
phan cta l&p bao. ta sir dung miu:
tén_dbi tLr(mg(danh sach gia tri)
+ Cdc miu trén cdn viét bén ngodi than ham tao, ngay sau dong dau tién.
N6i mét cich cu thé hon, ham tao sé ¢6 dang:
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tén 1op(danh sach déi} : tén_dbi_tuong(danh sach gia tri),
tén_abi tuogng( danh sach gia tri)
{
// Cac cdu 1é&nh trong thin ham tao

H

Chii § 1a cie ddu ngodc sau t&n dbi tugng ludn ludn phai ¢6, ngay ca khi
danh sach gia tri bén trong 1a rong.

+ Danh sich gid tri lfiy tir danh sach déi. Dya vao danh sach gia tri, Trinh
bién dich s& biét cin diing ham tao nao dé khaoi gan cho doi tugng. Néu danh
sach gia tri 1a rong thi ham tao khong doi s& dugc sir dung.

+ Cac dbi tuong mudn khoi gan bing ham tao khéng dbi co thé bo qua,
khéng can phai liét ké trong ham tao. Néi cach khac: Cac doi tugng khong
duoc liét ké trén dong dau ham tao cua 16p bao, déu duge khoi gan bing
ham tao khong doi ciia 16p thanh phan.

Vidu:

class A

{
private:
int a, b;
public:
A()
{
a-b=0;
}
Alint al, int bl}
{
a al; b = bl;
}
|
class B
{
private:
double x, vy, z;
public: '
B{)
{
X =y = 2z 0.0 ;
H
B{doublie x1, doublec yl)
{
- x1;

b9
y = yl;



}
B{double x1, double yl, double zl)
{
x = x1;
y = yl;
z = 21 ;
}
|
class C
{
privale:

inL m, n;
A u, v;

B P, G, 03
public:

C{int ml, int nl,int al, int b, double xl, double y1,
double x2, double y2, double z2} : ul(), v(al,bl), g{xl1,yl),
r{x2,y2,:22)

Frong ham tao néi trén cia lop C, thi cac ddi twrong thanh phin duoe
khoi gan nhu sau:

u duge khdi gan bing ham tao khong déi cua lép A

v duoc khoi 0dn bang ham tao 2 ddi coa lop A

¢ duge Khoi gan bang ham teo 2 di cua {6p B

r duoe khai gan bing ham tao 3 dbi cua lép B

p (khdng c6 mat) duoce khoi gan bing ham tao khéng dbi cua 16p B
8.4. Sir dung cic phuong thire eia 1é6p thinh phin

Mic du ldp bao ¢ cac thanh phin déi tugng, nhung trong 16p bao lui

khong duge phép truy nhap dén céc thude tinh cua cac dbi twong nay. Vi
vily gial phap théng thuong la:

+ Trong cdc 16p thanh phin, xay dung sin cac phuong thite dé co thé 14y
ra cic thude tinh cua 1op.

+ Trong 16p bao dung cic phuong thire cta lop thanh phan dé nhan céc
thude tinh cia cac déi tuong thanh vién can dang dén.

8.5. Cac vi du

Hai chuong trinh dudi diy minh hoa cde dicu da néi trong céc muyc wwén.
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Vidy 1:
Trong vi du nay xét 2 lop:

DIEM (Pié¢m) va DT (Doan thing)
Lép DIEM la 1ap thanh phin cta lop DT
//CT4 12.CPP
// Thuoc tinh doi tuong
fiinclude <conio.h>
finclude <iostream.h>
class DIEM

{

private:
inl %,y 7
public:
DIEM()
{
x--y=0;
}
DIEM{(int x1, int yl})
{
x= x1; y~¥l;
}
void inf{)
{
cout << T(" << x << ", << oy << )"
1

Yo
class DT

{

privalo:
DIEM dl, d2;
int m;
public:
ey - odl{y, d20)
i
m 0;
}
PI{int ml,int x1, int yl, int x2,
int y23} : difxl,vyl), d2(x2,¥y2)
{
m-ml;
4
DT {int ml,N1EM t1, DIEM t2)
{
m=rtal;
dl + tl;
d2 = t2;
}

void in{)
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{
cout << "\n Diem dau : "; dl.in();
coul << "\n Diem cuoi: "; d2.in();

cout << "\n Mau : " << m:
}
|3
void main(}

{

DT u, #(1,100,100,200,200)},

s{2,DIEM{300,300),DIEM(400,400)) ;

clrscr(};

u.in{);

v.in{);

5.in{};

getch(};
}

Vidu 2:
Trong vi du nay xét 3 lop:
Diem {I—)iém)
DTron (Budng tron)
HTron (Hinh iron)
Lép DTron o mot op thanh phén 1a 16p Diem.
Lop HTron ¢6 2 10p thanh phén 12 16p DTron va 1op Diem.
Trong lop DTron dua vao phwong thire vé& dudng tron.
Trong 16p HT'ron dua vao phuong thic v& va td mau hinh tron.
Khi x2y dyng phuong thie ciia 16p bao cén sir dung cédc phuong thire ciia
1op thanh phan.
//CT4 13.CPP
// Thuoc tinh doi tuong

#include <conio.h>
#include <iostream.h>
#include <graphics.h>
class Dicom
{
private:
int x,y ;
public:
Diem()
{
x=y=0;
}
Piem{int x1, int y1)
{

x+ x1;
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y=yl:
}
int. getx()
{
return x;
H
int gety({}
{
return y;
t
| B
class Dl'ron // Duong tron
{
private:
Diem t
int r
int m;
public:
DTron ()
{
r=m=0;

H

// tam

LT T

DTron{int x1,int yl,int rl,int ml): t{xl,yl)})

{

m ml;
r=rl;

}

int mau{)

{
rcturn m;

H

void ve ()

{
setcolor{m);
circle({t.getx{),t.gety(),r);

}

)}
class HYron
{
private:
Dl'ron  di;
Diem d;
int m;
public:
Hlron(}

{

m=0;

}

HTron{int %1, int y1, int rl, int ml,
int y, int mt): dt{xl,yl,rl,ml), di{x,y)

{
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m = mkt;
}
void ve ()
{
dt_.ve(};
sctfillstyle(l,m);
floodfill{d.getx(),d.gcty{},dt.mau{}};
}
|
void main()
{
inl. mh:=0, mode=0;
initgraph (&mh, §mode, *") ;
setbkcolor(l);
D'l'ron dt {100, 100,80, 6) ;
HTron ht {300G,300,150,15, 300, 300,4);
dt.ve();
ht .ve(};
geteh ()
closegraph();

§9. CAC THANH PHAN TiNH
9.1. Thanh phiin di li¢u tinh
+ Thanh phan dir liéu dugce khai bao bing tir khoa static goi la tinh, vi du:
class A
{
private:
static inL  ts; // Thanh phdn tinh
int x;

Yo
+ Thanh phan tinh duoce cdp phat mot ving nhé ¢§ dinh. N6 tdn tai ngay
cd khi 1ép chira ¢6 mdt di twong nao ca.
+ Thanh phin tinh 1a chung cho ca Ip. né khong phai la riéng cna moi
dbi tuong. Vi du xét 2 déi trong:
Au,v ; // Khai bdc 2 dbi tuong
thi giita cac thanh phan x va ts c¢6 su khac nhau nhu sau:
ux vav.x ¢ 2 ving nhd khace nhau
uts va v.is chila mot, ching cling biéu thj mét vung nhé
thinh phin ts tbn tai ngay khi u va v chua khai bao
+ D¢ bicu thi thanh phén tinh, 1a ¢6 thé ding 18n 1&p, vi du: D& voi ts thi
3 cach viét sau L tuong duong;
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Ants TR E v.ts
+ Khai bdo va khai gar gia tri cho thanh phdn tinh
Thanh phan tinh s& duge ¢Ap phat bd nhé va khai gan gia trj ban dau
bing mét cdu 1énh khai bio dit sau dinh nghia 16p (bén ngoai cdc ham, ké
ca ham main), theo cac miu:
int A::ts ; // Khdi gan cho ts gia tri ©
int A::ts = 1234; // Khoi gén cho ts gia tri 1234
Chii y: Khi chua khai bao thi thanh phén tinh chua tén tai. Vi du xét
chuong trinh sau: -
finclude <conio.h>

linclude <iostream.h>
class HDBRE // toa don ban hang

{
privalo:
char *tenhang ; // Tén hang
double tienban ; // Tién ban
statle int tshd ; // Téng s6 hoa don
slatic double tstienban ; // Téng sé Lié&n béan
public:
static void in{)
{
cout <<"\n" << tshd;
cout «<<"\n™ << tstienban;
}
|
void main()
{

HDBNz s in () ;
galeh();
}

Cac thanh phin tinh tshd va tstienban chwa khai béo, nén chua tdn tai. Vi
vay cde cau 1énh in gid tri cac thanh phin nay trong phuong thirc in la khong
logic. Khi dich chuong trinh, s& nhin dugc céc thong bao 18i (tai phuong
thire 1) nhu sau:

Undefined symbol HDBH::tshd in module ...
Undefined symbol HDEH::tstienban in module ...

C6 thé sita chuong trinh trén bang cich dua vao cac 1&nh khai béo cac
thanh phéan tinh tshd va tstienban nhu sau:

//CT4_14.CPP

// thanh phan tinh

// Lop HOBH {(hoa don ban hang)
finclude <conic.h>

finclude <iostream.h>

class HDBI

139



{

private:
int shd ;
char *tenhang ;
double ticnban ;
static int tshd ;

static double t1stienban ;
public:
static void int)
{
cout <<"\n" << tshd;
coul. <<"\n" << tstienban;
}
o
int HDBH: :tshd=5;
double ‘1IDBH; :tstienban=20000.0;
void main{}
{
HDBH: :in () ;
getch();
}

9.2. Khi nio cin sir dung cic thanh phin dir liéu tinh

Xét mot vi du vé quan 1y cdc hoa don ban hang. M3i hoa don c6; Tén
hang, s6 tién ban. R& rang cac thude tinh néi trén la riéng ctia mdi hoa don.
Miit khac néu ching ta quan tam dén tdng s6 hoa don da ban, tong sb tién da
ban, thi cac thong tin ndy 1a chung. Vi vay khi thiét ké lop HDBH (ho4 don
ban hang), thi ta ¢6 thé dua vao 4 thanh phan dit licu la:

tenhang (1€n hang)

tienban (tién ban)

tshd (1dng sb hoa don)

tstienban (tong sb tién ban) Cac thude tinh tenhang va tienban 1a riéng
ciia mdi hoa don. nén ching duoce chon la cac thude tinh thong thudng. Con
cac thude tinh tshd va tsticnban 1a chung cho ¢a 16p nén chiing duoe chon 1
cac thudc tinh tinh.

9.3. Phuong thae tinh

+ C6 2 cach viét phuong thire tinh:

Céch 1. Ding tir khoa static dit trude dinh nghia phuong thite viét bén
trong dinh nghia 16p (nhu phuong thuc in() vi du cudi ctia muc 9.1).

Cdch 2: Néu phwong thire xay dyng bén ngoai dinh nghia lép, thi dung tir
khoa static dat trude khaj bao phuong thite bén trong dinh nghia 16p. Chi v
khong cho phép dung tir khod static dit trude dinh nghia phuong thic viée
bén ngoai dinh nghia lap.
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+ Phuong thic tinh 13 chung cho ¢a 1&p, né khong 1€ thudc vao mot dbi
trong cu thé, no ton tai ngay khi ldp chua 6 doi tugng nao (xem vi du trong
muc 9.1).

1 Lot got phuong thire tinh:

C6 thé xuat phat tir mét ddi tuong nao do (nhir van dung khi goi cac
phuong thire khac)

C6 thé dung tén lop

Vi du xét 1ép HDBH trong muc 9.1 va xét cdc ¢iu lénh:

HDBH  u, v;

Khi d6 dé goi phuong thire tinh in() ¢6 thé dung mét trong cac 1énh sau:
u.in();
v.in(}:
HDBH: :in () ;

+ Vi phuong thite tinh la doc lap vaéi cac dbi tugng, nén khong thé
dung phuong thic tinh dé xir 1y dir lidu cua cac déi tuong chu thé trong
101 goi phuong thire tinh. N6i cdach khac khéng cho phép truy nhap t6i
cdc thude tinh (tru thude tinh tinh) trong thin phuong thic tinh. Piéu
do ciing ddng nghia véi viée khong cho phép ding con tro this trong
phuong thuc tinh.

Vi du néu 13p phuong thire tinh in() dé in cac thude tinh cta 16p HDBH
nhur sau:
class INDBH
{
privale:
int shd ;
char *tenhang ;
double tienban ;
static int tshd ;
static double tstienban ;
pueblic:
static wvoid in(}
{
cout <<"\n" << tshd;
coul <<"\n" << tstienban;
cout <<"\n" << tenhang;
coul <<"\n" << ticnban:
}
o

thi s& bi I6i, vi trong thin phuong thuc tinh khéng cho phéo truy nhip dén
cac thugc tinh tenhang va tienban.
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9.4. Vi du minh hoa viéc diing phwong thic tinh
Xét bai todn quan ly hoa don ban hang. Mdi hoa don ¢6 2 dir li¢u 14 tén
hang va tién ban. Sir dung ham tao d& tao ra cic hoa don, dung ham huy dé
bo di (loai di) cac hod don khdng cin luu trit, dung mét phuong thire dé sira
chlra n6i dung hoa don (nhdp lai tién ban). Vén dé dat ra 1a sau mot s6 thao
tac: Tao, sira va huy hod don thi tong s hod don con lai 1a bao nhiéu va
tong s6 tién trén cac hod don con lai 1 bao nhiéu?
Chuong trinh dudi ddy nham dap ing véu cau dit ra.
F/CTA 14.cere
// thanh phan tinh
// Lop BDBH (hoa don ban hang)
finclude <conio.h>
#include <jostream.h>
class HHDBH
{
private:
char *tenhang ;
double tienban ;
static int tshd ;
static double tstienban ;
public:
HDBH (char *tenhang1=NULL, double tienbanl=0.0 )
i
Lienban=1icnbanl;
Lenhang--tenhangl;
I ttshd;
tstienban += tienban;
i
~HDBI{ }
{
——tshd;
tsLicnban -= tienban;
}
void sua();
stalic void in{);
b
int HDBH: :Lshd=0;
double HDBII::tstienban=0;
void HDBI::in ()
{
cout <<"\n\nTong so hoa doen: " << tshd;
cout. <<"\n'long so tien: " << tstienban:
}
void IIDBH: :sua{)
{

cout << "\n\nTen hang: " << tenhang;
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cout << "\nTien ban : "™ << tienban;
tstienban -= tienban;
cout << "\nSua tien ban thanh : ™ ;
cin >> ticnban;
tstienban += tienban;
}
void main ()
{
HPBH *hl = new HDBH{"Xi mang"™, 2000} ;
HDB#l *h2 - new HDBH("Sat thep", 3000};
HDBH *h3 = new LUDBI{"Ti wvi",4000);
clrscri();
IIDBI: :in{);
getehi() ;
delete hi;
HIDBI: sin () ;
gqectoeh{}
h?2->sua () ;
HDBH:zin () ;
getch();
delete h3;
HDBI: indl);
geteh () ;

§10. MANG DBOI TUONG

10.1. Khai bao
Ca 1hé ding tén 16p dé khai bao mang ddi tuong (gidng nhu khai bao mang int,
float, char, ...} theo mau:
Tén 1lép tén_manglkich c&]:
Vi du gia sir da dinh nghia 16p DIEM (Diém), khi d6 c6 thé khai bao cdc mang
doi trgng DIEM nhu sau:
DIKM  all0], b[20];
Y nghia: a Ia mang ki DIEM gém 10 phén tr
b 1a mang kiéu DIEM gdm 20 phén tir
Cau lénh khai bao mang s& goi t6i ham tao khong dbi dé tao cac phén tir mang,
Trong vi du trén, ham 1ao duge goi 30 1an dé tao 30 phin tr mang d6i twong,
10.2, Khai bio va khoi gan
Pé khai bdo mang va khéi gan gid tri cho cac phin t mang ddi tuong,
can diing cic ham tao c¢6 ddi theo miu sau:
Tén_14p tén_mang[kich_cd] = {Tén_16p(cac tham sé), ...,

Tén_loép{cac tham sé)};
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Vi du gid sir 1ép DIEM di dinh nghia:
class DIFM
{
private:
int %, vy ;
public:
DIEM()
{
x y=0;
}
DIEM{int x1, int y1)
{
x=x1;
y=y1l;
}
void nhapsl();
void ve doan thang{DIEM d2, int mau} ;
3
Khi d6 cac cau 1¢nh khai bio duoi day déu dang:
DIEM  d[5] {DIEM(1,1),DIEM(200,200)};
DIEM  u{l = {DIEM(1,1),DIEM{(200,200)};
Y nghia cua céc 1énh nay nhu sau:
Céu I¢nh dau goi 16 ham tao 2 I4n dé khai gan cho d[1 I, d[2] va goi téi
ham tao khong doi 3 1dn dé tao cdc phan tr d[3], d[4] va d[5].
Cau 1énh sau goi t61 ham tao 2 14n dé khoi gan cho u[1], u[2]. Mang u s&
goém 2 phin ti.

10.3. Bi¢u thj thanh phin ciia phin tir ming
Pé bidu thi thudc tinh cua phé“m ttr mang débi tugng, ta viét nhu sau:
Tén_mang[chi s6].1¢n thudc tinh
Pé thuc hién phuong thitc dbi voi phén tir mang ta viét nhur sau:
Tén mang|chi sé].Tén_phuong”thﬁc(danh sach tham s8);
Vi dy d¢ vé doan thang ndi diém d[1] véi d[2] theo mau do, ta c6 the
dung phuong thitc ve_doan_thang nhu sau:
dl1l]).ve doan Lhang{d[2], 4); // Thuc hién phuong thic
/1 déi vei d[1]
10.4. Vi du
Chuong trinh dudi diy dua vao 16p TS (thi sinh) va xét bai toan: Nhap
mét danh sach thi sinh, sip xép danh sach theo thit tr gidm cia tdng didm.
Chuong trinh minh hoa:
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+ Céach ding mang dbi tuong.
+ Vai trd con tro6 this (trong phuong thire hv(hoan vi)) .
+ Cac ham tao, ham huy.

+ Vai trd cia todn tir gan (néu sir dung phép gan mic dinh chuong trinh
s& cho két qua sai).
//CT4_15.CPP
// mang doi tuong
// Lop 'I'S (thi sinh)
// Chu y val tro cua toan tu gan
#include <conio.h>
#include <iostream.h>
#include <string.h>
class TS
{
private:
char *ht;
double td;
public:
T5{)
{
ht = new char[20];
t.d 0;
}
~'1's ()
{
delete ht;
}
const 1S soperator=(const TS &ts2)
{
this—->td = ts2.td;
strepyi{this->ht,ts2.ht);
return ts2;
}
void nhap(int i);
void inf{);
double gettd(}
{
return td;
}
void hv{TS &ils2)
{
TS tg:
tg = *this ;
*this - Ls2 ;



void TS::in{)
{
cout << "\nHo ten: "™ << ht << " Tong diem: ™ << td;
}
void TS::nhap(int i)
{
cout << "\nNhap thi sinh " << i ;

cout << ™\nHo ten: ™ ; cin >> ht;
cout << "Tong diem: ™ ; cin >> td;
}
void main{}
{
TS ts[100];:
int n, i, j;
clrscr{);
cout << "\n So thi sinh: " ;
cin >>» n;
for (i=1; i<= n; ++1i)
ts{i] .nhap{i};
cout <<"\n Danh sach nhap vao:";
for (i=1; i<= n; ++1i)
tslil.ind{);
for (i=1; i<n ; ++1i)
for (j=i+1 ; j<=n; +13)
if {ts[i].gelLtd{) < ts[j].gettd{})
tsli].hv{ts{jl};
cout <<"\n\n Danh sach sau khi sap xep:":
for (i=1; i<- n; ++1i) '
tsli].in{);
getch () ;
}

§11. CAP PHAT BQ NHO CHO bOI TUONG
11.1. Cach cap phat by nhé cho déi tuong

C6 thé ding new va tén 1op dé cip phat mot vung nhé cho mdt hodc mot
day cac doi tugng. Bo nhé cdp phat duge quan 1y boi mdt con trd kidu ddi
tugng. Vi du sau khi di dinh nghia 1ép DIEM nhur trong muc trén, ta ¢6 thé
thue hi¢n cac [énh cép phét bd nhé nhir sau:

int n = 10;
DIEM *p, *q, *r;
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P new DIEM; // Cip phat bd nhd cho mdt ddi tugng
q = new D1¥M{n]; //Cip phat bd nhd cho n dbi tuong
r = new DIEM{200,100); // Cip phat bd nhé va khdi gan
// cho mdt dbi tuong
11.2. Lam vide voi ¢6i twgng théng qua con trd
+ (Gia str con tro p tré toi vung nhd cha mét déi tegng nao do. Khi do:
- Dé biéu thi mdt thanh phan (thudc tinh hodc phuong thic) cia abi
tugng. ta ding mau vict sau:
p~->tén _thénh_phfin
- Dé biéu thi déi tuong, ta dang miu viét sau:
p
+ Gia 'sit con tré q tré 161 dia chi dau vung nhé cia mot day doi tuong.
Khi do:
- P& bicu thi mat thanh phan (thudc tinh hodc phuong thire) cua doi
tuong thi i, ta ding mot trong cdc mau vict sau:
qlil.tén thanh phdn
{qii}~> tén thanh phan
- Dé biéu thi ddi twong thit i, ta ding mot trong cac mau viét saw:
qli)
*(gtri)
11.3. Bai toan sap xep thi sinh
Trong muc 10.4. da sir dung mang doi tuong dé giai quyét bai toan: Nhip
mat danh sach thi sinh. sip xép danh sdch theo thir tir gidm cua téng diém.
Dudi day s& dua ra phuong 4n méi bang cach dung con tro va cap phat bo
nhd cho cac doi tugng, Churong trinh chi thay doi hdm main() nhur sau:
void main{()
{
TS *s;
int. n, i, °j;
clrser();
cout << "\n 50 thi sinh: " ;
cin >> n;
ts - now TS[n+l];
for (i=1; i<+ n; +4i)
ts(i).nhapli):
cout <<"\n Danh sach nhap vao:";
for (i=}; i<= n; tii)
tsfil.in(};
for (i-:1; i<n ; +ri)
for (j=i41 ; j<=n; t+j)}
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if (ts[i].qgettd{) < tsljl.gettd(})
tslil.hv{ts[j]);
cout <<"\n\n Danh sach sau khi sap xep:";
Tor (i-1; i<= n; r+1i)
tsli)].in{);
gelLch();
}

Nhién xét: Sy khdc bi¢t gitta ham main ma&i va ham main trong 10.4
la rat it.

11.4. Danh sach méc noi
Chuong trinh duéi day dinh nghia lop tu trd TS (16p 6 thude tinh kiéu
*TS). Lép nay dugce ding dé té6 chire danh sach méc ndi. Chuong trinh nhap
mot danh sich thi sinh va chiéra trong méot danh sach méc ndi. Sau do duyét
trén danh sach nay dé in céc thi sinh trang tuyén. So véi 16p TS néu trong
muc 10.4,16p TS & day c6 mot sd diém khac nhu sau:
+ Thém thudc tinh:
TS *de; // Ding dé chita dia chi cua mét
// dbi tuogng kiédu TS
+ Thém cde phuong thic:
void scetde (IS *decl); // Gan del che thudc tinh dc
TS *getdo();: // NWhdn gia tri ciha dc
+ Phuong thirc nhap trong chwong trinh trude ¢6 kiéu void nay sira a:
int nhap(int 1);
Phuong thire tra vé 1 néu ho tén nhdp vao khac tréng, tra vé 0 néu
trai lai.
+ B6 di cde phuong thite khéng ding dén nhu: Toan tir gan, hoan vi.
//CT4 16.Crp
// Danh sach moc nbdi
/f Lop 'S (thi sinh)
finclude <conio.h>
#include <icstream.h>
#include <string.h>
#include <clype.h>
finclude <stdio._h>»
class 'S
{
privalo:
char *ht;
double td;
1S *de;
public:
TS ()
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{

ht = new char[20];

td 0;
de=NULL;
}
~1S ()
{

delete ht; de=NOLL;

}

int nhap{int. i};
void ini{);
double gettd()

{
return td;
}
void sctdo{T5 *dcl}
{
do-=del;
}
TS *getdc(}
{
return do;
}
| -
void TS::in{)

{

cout << "\nllo ten: "™ << ht << " Tong diem:

t
int TS5::nhap({int i)
{

cout << "\nNhap thi sinh " << i;

cout << "\nllo ten (Bim Enter d& két thiic nhdp):

fllush(stdin};
gels {ht);

if {ht[0]==0} return 0;

coul. << "Tong diem: "
de=NULL;
return 1;
}
void main{)
{
int. 1=0;
TS  *pdau, *p, *q;
pdau-NULI;
clrscr i) ;
while(l)
{
gq=noew I'S;
Ykl
i F {q=-»nhap{i}==0)
{

cin >> td;
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delete q; break;
}
if (pdau==NUl,L)
pdau = p = q;
clse
{
p->setdci{q) ;
P = qg;
H
1
/* In */
double dicmchuan;
cout << "\nhicm chuan: " ;
cin >> diemchuan;
cout <<"\nbanh sach trung tuyen:" ;
p=pdaii;
while (p! -NULIL)
{
if {p->get.td{)>=diemchuan)
p->in();
p = p->getdc();
t
getchi{);
}

§12. DOl TWONG HANG, PHUONG THU'C HANG

+ Clng pidng nhu cac phan ur dit 1i¢u khac, mdt doi tuong ¢é thé duoc
inal bio 14 hang bang cach dang tir khod const. Vi du:
class DIEFM
{
private:
int x, vy;:
inl. in;
public:

DTEM{)
{
X =y =m= 0;
}
DIEM{int x1, int yl1l, int ml=15)
{
Xx= x1;:
y= yl; m= ml;
}

|
const.  DIEM d = DIEM(200,100); // Khai bdo dbi tugng hdng
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+ Khi khai bao can st dung cac ham tao dé khéi gan gia tri cho dbi turong
hing. Gia tri khoi tao ¢é thé 1a cac hing, cic bién, cic biéu thirc va cic ham,
vi du:

int x0=1006, vy0=50; m0 =4;
const DIEM d5 = DIEM(x0 + getmaxx(} / 2, y0 +
getmaxy () /2, md};

+ Cac phuong thitc ¢6 thé sir dung cho cac d6i trgng hang 13 ham tao va
ham huy. V& 1y thuyét cic dbi tuong hing khéng thé bi thay déi, ma chi
dugc tao ra hodic huy bo di.

Khi ding mdt phuong thie cho di tugng hing, thi CTBD (Chuong trinh
bién dich) s& canh bao (warning):
Non—const function called for const object
Tuy nhién, chuong trinh EXE van duoc tao va khi thue hién chuong
trinh, thi n6i dung cac déi twong hing van bi thay ddi. Chuong trinh dusi
day s& minh hoa dic¢u nay. Chuong trinh dua vao 16p PS (phén so). Phuong
thitc todn tir ++ vAn c6 thé lam thay d6i doi tugng hang (mdc du khi bién
dich ¢é 3 canh bao).
//CT4 19.CPP
// doi tuong const
// Lop PS {phan so}
tinclude <cenio.h>»
finclude <iostream.h>
finclude <slring.h>
#include <math.h>
class PS
{
private:
Ant £, m;
public:
P5{)
{
t =m = 0;
}
PS{(int 11, int ml)
{
t =tl; m = ml;
}
PS operator++ {}
{
t += m ;
return *this ;
}
void inf{}
{
coub << "\nPS= " << t << /" << m;
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}
void nhap()

{
cout << "\n Nhap tu va mau: " ;
cin >> t >> m;
}
|
void main()
{
int tl=-3, ml=5;
const PS p = PS{abs{t1)+2,ml1+2); // Khai bio
// dbi tuong hing
clrscri); ’
p.in{);
+p;
p.in{);
getchi);
}

+ Phwong thire const

Dé bién mot phuong thire thanh const ta chi viéc viét thém tir kho const
vao sau dong diu coa phuong thie.

Che y: Néu phuong thirc duge khai bao bén trong va dinh nghia bén
ngoai lép, thi tir khod const ¢in duge b sung ca trong khai bdo va dinh
nghia phuong thic.

Trong than phuong thirc const khéng cho phép 1am thay déi cac thude
tinh cia 16p. Vi véy viéc dung phuong thire const cho céc dbi twgng hing s&
dam bao giir nguyén ndi dung cua cac dbi tuong hing.

Puong nhién céc phuong thitc const vin dung dugc cho cac dbi
tugng khac.

Vi du sau vé I15p PS (phin s3) minh hoa viéc dung phuong thirc const.

// Bdi tuong const

// Phuong thtic const

// Lop PS (phan so)

#include <conio.h>

#include <iostream.h>

#include <string.h>

tinclude <math.h>

class PS

{
private:
int t,m;
public:
P5{)
{
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PS{int 11, int ml)
{
E=1tl; m = ml;
}
PS5 operator++{}
{
L +t=m ;
return *this ;
}
void in{) const ;
void nhap{)
{
cout << "\n Nhap tu va mau: " ;
cin >> t >> m;
}
| B
void PS::in{) const
{
cout << "\NPS= " << £t << /" << m;
}
void main{)
{
int £1=-3, ml=5;
const PS5 p = PS{abs{tl)+2,ml1+2);
P5S qg;
clrscr();
g.nhap();
p.in(};
g.in(};
getch(}:

§13. HAM BAN, LOP BAN

13.1. Ham ban (xem muc 86, chuong 3) cia mét 16p, tuy khdng phai 1a
phuong thire coa 16p, nhung ¢6 thé truy nhip dén cic thanh phén riéng
(private) cua lop. Mot ham cé thé 12 ban ciia nhiéu 16p.

13.2. Néu I6p A duoc khai bio 1a ban ciia 16p B thi tAt ca céc phuong
thirc clia A déu cé thé truy nhip dén cic thanh phan néng cua 16p B. M6t

16p ¢6 thé 12 ban cua nhiéu I6p khéc. Ciing co thé khai bao A 13 ban ctia B
va B la ban cua A.
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13.3. Cich khai bio 16p ban

Gia sir c6 3 16p A, B va C. Dé khai béo 16p nay 1a ban cta 16p kia, ta viét
theo miu sau;

// Khai bao trudc cac 10p
class A;

class B ;

class C;

// BPinh nghia cac 10p
class A

{

friend class B ; // Lop B la ban ciia A
friend class C ; // Lop C la ban cita A

}:
class B

LY}

friend class A // Lép A 13 ban cua B
friend class € ; // Lép 13 ban caa B

]

friend class B ; // Léop B 1la ban caa C

1
13.4. Vidu
Chuong trinh dudi day ¢6 2 lop:
MT (ma trdn vudng)
VT (véc to)
Lop MT la ban cia VT va 16p VT la ban ctia MT. Trong chuong trinh sir
dung cac phuong thirc trimg tén:
2 phuong thirc nhap():
nhip ma trdn
nhap véc to
2 phuong thire in{):
In ma tran
in vée to

4 phuong thire tich():
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tich ma trdn véi ma tran, két qua 1a ma trn
tich ma trén vdi véc to, két qua 1a véc to
tich véc to voi ma trdn, két qua la vée to

tich véc to voi vée 10, két qua 1a sb thyc

Nd&i dung chwong trinh la:

+ Nhép cac matrdn A, B, C
+ Nhip céc vic to
+ Tinhtich D= AB

Tinh tich u= Dy

-+

+ Tinh tich v = xC

+

Tinh tich s=wvu
//CTr4 11 .CPP
// Lop ban
// Lop MY, lop VT
#include <conio.h>
#include <iostream.h>
class MT;
class VT;
class MT
{
private:
double a[l10][10];
int n; '
public:
friend class VT;
M ()
{
n=0;
}
void nhap();
vold in{);
VT tich(const V1 &y}
MT tich{const MT &b) ;
Vo
class VT
{
private:
double x{10];
int n;
public:
friend class MT¥;
VI ()
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{
n=0;
}
void nhap(};
volid in();
VP tich{const MT &b);
double tich(const VI &y} ;
bos
void MT: :nhap()
{
cout << "\n Cap ma tran: "
cin >> nj;

r

for fint i=1; i<=n; ++i)
for (int j=1; j<=n; ++j)
{

cout << "\nPhan tu hang " << i << "

LT}

cin >> alil[3);

}
}
void MT::in{)
{
for {int i=1; i<=n; ++1i)
{
cout << "\n®" ;
for {int j=1; j<=n; ++j)
cout << a[i]l[]j] << = " ;
}
}
void VT::nhap(}
{

cout << "\n Cap vec to: " ;
cin >> n;
lor {int i-1; i<=n; ++i}

{

coul. << "\nPhan tu thu "™ << i << " =

cin »> x[i}:

}
1
void VT::in{)
{

for (int i=1; i<=n; ++i)
cout << x[i] << ™ " ;
}
VT MT::tich({const VT &y}

cot

-
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VT z;
int i,7:

for (i=1l; i<=n; ++i})

{
z.x[1i] = 0.0 ;
for (j=1; j<=n; it+7])
z.x[i] += al[il[3Y*y.x[]];
}
Z.M = TN;
return z;
}
M1" MT::tich(const MT &b)
{
ML «;
int i, j,k:

for (i1=1; i<=n; ++1i)

for {(j=1; < - n; ++73)
{
c.afilljl = 0.0 ;
for (k 1; k<=n;

++k}
c.alil[j] t= alillk]l*b.alk][j];
}
c.n = 1n;
recturn ;
1
VT VI'::tich({const MT' &b)
{
VT z;
int i,73;
for (j=1; j<=n; ++]j)
{
z.x13} = 0.0 ;
for {i=1; i<-n; ++1i}
z.x131 1= b.alil[31*x[il;
1
z.n = nN;
return z;
}
double VI::tich{const VI &y)
{

double tg=0.0;

for (int i=1; i<=n; +1i)
tg += x[i}*y.x{il;

return tg;

}

void maini()
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MT a,b,c;

VT X, y:

clrscr();

cout << "\nMa tran A"™;
a.nhap(}:

cout << "\nMa tran B"Y;
b.nhap(};

coul << "\nMa tran C";
c.nhap();

cout << "\nvec to X";
x.nhap(};

cout << "\nvec to Y";
y.nhap();

MT d= a.tich(b);

VI u - d.tich{y);

VI v = x.tich({c);

doublce 5 = v.tich(u);
coul. << "\n\nvVec to v\n";
v.oin{};

cout << "\n\nMa tran D";
d.in();

cout << "\n\nVec to y\n";
y-in();

cout << "\np\nS- vDy = " << g;
getch() ;



Chuong 5

DAN XUAT VA THUA KE

C6 2 khdti niém rdt quan trong da lam nén tocn bé thé manh cua phitong
phap Iap trinh huedng d6i twong do 1i tinh ké thita (inheritance) vir tinh tirong
ing boi (polymorphism). Tinh ké thira cho phép cdc Iop dwge xdy dung trén
cac lop did co. Trong chiomg niy sé néi vé su thiva ké cia cde lop.

§1. SIF DAN XUAT VA TiNH THUA KE
1.1. Lép co sé va 16p din xuit

Mot 16p duoc xiy dung thira ké nigt 16p khéc goi 14 1op din xuit. Lop
dung dé xay dumg 1ép din xudt goi Ia 16p co sé.

Lép nao ciing ¢ thé 1a mét 16p co so. Hon thé nita, mot 16p 6 thé 1a co
s0 cho nhiéu Iép din xudt khac nhau. Bén lugt minh, 16p din xudt lai c6 thé
dang lam co sé dé xdy dung cac 16p din xuét khac. Ngoai ra mét 16p ¢6 thé
dan xudt 1r nhiéu op co so,

Dudi day 1a mét sb so dd vé quan hé din xult ca cac 16p:

So dé 1: Lép B dan xudt tir 16p A, 16p C diin xuét tir 16p B

So'dé2: Lop A licosdctaciclopB, CvaD
[A

) [ o]
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So dd 3: Lop D dén xudt tir 3 16p A, B. C

Fl o Le] [n]

Tinh thira ké: Mot 16p din xudt ngoai cac thanh phin cua riéng né,
n6 con dugc thira ké tit ca cdc thanh phan ca cac 16p co sd ¢6 lign quan.
Vi dy trong so d6 1 thi 1ép C duge thira ké cac thanh phén cua cac lop B
va A. Trong so dé 3 thi 16p D duoc thira k& cac thanh phén ciia cac 16p
A, B va C. Trong so d6 4 thi 1p G dugce thira ké cac thanh phan cia cac
lop D, E. A, BvaC.

1.2. Cach xiy dung lép din xuit
Gia sir dii dinh nghia cac 1op A va B. Dé xay dung I16p C din xuft tir A
va B. ta viél nhur sau:

class C @ public A, public B
{

private:

// Khai bao céc thubc tinh
public:

// Céc phuong thirc
| I

1.3. Thira ké private va public

Trong vi dy trén, 16p C thira k& public cac 16p A va B. Néu thay tir khod
public bang private, thi sy thira k& 1a private.

Chii y: Néu bé qua khong dang tir khod thi hiéu 1a private, vi du néu
dinh nghia:

class C : public A, B
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{
private:
// Khai bao cac thuéc tinh
public:
// Céc phuong thirc
Vg
thi A 1a 1op co s& public ctta C, ¢On B 14 16p co s& private cia C.
Theo kiéu thira ké public thi tit ca cac thanh phin public cua 1ép co s¢r
cfing 1a cac thanh phan public ciia 1ép din xuét.

Theo kiéu thira ké private thi tit ca cac thanh phin public coa lop co s&
s€ tro thanh cac thanh phan private cia [6p din xuit.

1.4. Thira ké cac thanh phin dir lidu (thude tinh)

Céc thudc tinh cha 16p co sd duoc thira ké trong 16p din xuét. Nhu vy
tap thude tinh cta I6p din xudt s& gdm: cic thude tinh méi khai bao trong
dinh nghia ép din xudt va cae thude tinh cia 1op co so.

Tuy vdy trong lop dan xuit khéng cho phép truy nhap dén cac thude tinh
private cua 1dp co sa.

Chu y: Cho phép dat trung tén thude tinh trong cac 16p co s& va lap
din xuit.
Vi du:
class A
{
privaloe:
int a, b, c:
public:

b
class B
{
private:
double a, b, x;
public:

Vi
class ' C : public A, B
i :
private:
char *a, *x ;
int b ;
public:
I
Khi do6 1&op C sé& ¢6 cdc thude tinh:
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A:a, Ab, Asc (kiéu int) - thira ké tir A
B::a. B::b, Bix (kiéu double) - thira ké tr B
a, x (kiéu char*) va b (kiéu int) - khai bao trong C
Trong céc phuong thirc cia C chi cho phép truy nhap truc tiép tai cce
thudc tinh khai bao trong C.
1.5. Thira ké phwong thic
Tru:
+ Ham tao
+ Ham huy
+ Todn tur gan
cac phl}rcng thire (public) khac cua 16p co s dugc thira ké trong 16p
dan xuat.
Vi du: Trong chuong trinh duéi day:
+ Péu tién dinh nghia l6p DIEM c6:
Cac thude tinh x, y
Hai ham tao
Phuong thire in()
+ Sau do xdy dung lép HINH TRON din xuét tr lop DIEM, dua thém:
Thudc tinh r
Hai ham tao
Phuong thirc getR
Chit § cach ding ham tao ctia 16p co s& (16p DIEM) dé x4y dyng ham tao
cua lop dan xuat.
+ Trong ham main:
Khai bao déi tuong h kiéu HINH_TRON
St dung phuong thire in() dbi véi h (sur thira ké)
Sir dung phuong thire getR dbi véi h
//CTh-01
// Lop co so
#include <cecnio.h>
#include <iostream.h>
class DIEM
{

private:
double x, vy;:
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public:
DIEM(}
{
x =y =0.0;
}
DIEM {double x1, double yl}
{
x = xl; y = yl;
1
void in{()
{
cout << "\nx= " << x << M y= " <<y
t
}i
class HINH TRON : public DIEM
{
private:
double r;
public:
HINH_TRON {)

r = 0.0;

I1INH TRON(double x1l, double y1,
B double rl): DIEM(x1,yl)
{
r - rl;
}
double getRi()
{
return r;
}
4
void main{)
{
HINOD TRON h(2.5,3.5,8);
clrSEr(};
cout << "\nHinh tron cc tam: ";
h.in{);
cout << "\nCo ban kinh= " << h.getR{);
getch(};
}

1.6. Lép o s6 va ddi tuong thanh phin

Lop co s& thuong duge xir Iy gibng nhu mot thanh phin kiéu déi
wrong ¢na lop din xuit. Vi du chuong trinh trong 1.5 ¢5 thé thay bing
mot chuong trinh khac trong do6 thay viée dang lép co s DIEM bang
mdt thanh phéan kiéu DIEM trong 16p HINH_TRON. Chuong trinh méi
¢6 thé viét nhw sau:
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//CTh-072
// Lop co doi tuong thanh phan
#include <conio.h>
#include <iostrecam.h>
class DIEM

{

private:

doublec x, ¥y

public:
DTEM ()
{
x - vy 0.0;
t
DIEM {double x1, double yl)
f
x = x1; y = yl;
H
void inf{)
{
coub << "\nx= " << x << " y= T << y;
}
b
class HI NIl TRON
{
private:
DIEM d;
double r;
public:
IHINH TRON(} : d()
{
r = 0.0;
t
ITINH TRON(double xi, double yl, double rl): d(xl,yl)
{
r = rl;
1
void in{}
{
d.in(};
}
double getR{)
{
return r;
}
bi
void main{}
{

HINH TRON h{2.5,3.5,8);
clrscri);

cout << "\nllinh Lron co btam: “;
h.in{);
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coul. << "\nCo ban kinh * << h.getR{);
goetoeh ()
t

§2. HAM TAO, HAM HUY BO!1 VO TINH THUPA KE

2.1. Lép dan xuit khéng thira ké cic ham tao, ham huy, todn tir gan
clia cac lop co sé
2.2. Cach xiiy dung ham tgo cua 16p din xuit

+ Ham tao cén cé cac dbi dé khoi gan cho cac thude tinh (thanh phé‘in dir
iéu) cua lop.

+ (o thé phan thude tinh lam 3 loai img v&i 3 céch khéi gan khac nhau:

[. Céc thude tinh md6i khai bao trong Iop din xudt. Trong céc
phirong thire cua 16p din xuit ¢é the truy xudt dén cac thudc tinh
nay. Vi vy chung thudmg duge khot gan bing cac cdu lénh gan viét
trong thin ham tao.

2. C4c thanh phan kiéu abi twgng. Trong 1ép dan xuét khéng cho phép
truy nhap dén cac thude tinh cua cac ddi trong nay. Vi vy dé khoi gan cho
cdc dbi tuong thanh phin cin ding ham tao cda 16p twong mg. Diéu nay di
trinh bay trong muc 88 chuong 4.

3. Cac thude tinh thira ké tir cac 1op co so. Trong lap din xudt khéng
duge phép truy nhap dén cdc thude tinh nay. Vi vay dé khoi gan cho cac
thudc tinh noi trén, can sir dung ham tao cta 16p co s¢. Cdch thire cling
gidng nhu khéi gan cho céc dbi tugng thanh phin, chi khac nhau & chd:
Dé khei gan cho cac doéi tegng thanh phin ta ding tén dbi tuong thanh
phin. con dé khai gan cho céac thudc tinh thira ké tir cac 16p co st ta
ding 1én 16p co s&:

‘Tén déi tuong thanh phin(danh sach gia tri)
Tén 16p co_sd(danh sach gia tri)

Danh sach gid tri My i cac dbi ciia ham tao cua lop dan xudt dang
xiy dung

(xem vi dumuc 2.4 va 8§06, vidu 1)

2.3. lHam huy

Khi mot dbi tugng cua lép din xuat duge giai phong (bi huy), thi céc dbi
twong thanh phin va cic ddi twgng thira ké tir cac 16p co s& cling bi gidi
phong theo. Do d6 ¢ac ham huy tuong img sé duge goi dén.
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Nhur viy khi xdy dyng ham huy cua lUp dn xuét, chiing ta chi cn quan
tdm dén cac thude tinh (khong phai 1a déi tuerng) khai béo thém trong lop
din xuét ma théi. Ta khong cin d& y dén cac débi twgng thanh phin va cac
thude tinh thira ké tir cae 16p co s6. (xem vi dumuc 2.4 va §6, vidy 2)

2.4. Viduy xét cac lop
+ Lép NGUOI gbm:
- Céc thudce tinh
char *ht ; // Ho tén
intns;
- Hat ham tao, phtrong thire in() va ham huy
+Lép MON_HOC pdm:
- Céc thudc tinh
char *monhoc ; // Tén mdn hoc
1t st /1 Sé tiét
- Hai ham tgo, phuong thire in() va ham huy
+ Lop GIAO_VIEN :
- K& thira tir |6p NGUOI
- Dura thém cac thude tinh
char *bomon ;  // B mdn ¢dng tac
MON_HOC mh ; // Mén hoc dang diy
- Hai ham tgo. phuong thie in() va ham huy
Hay dé y cach xay dung cac ham Lao, ham huy cua 16p din xuét
GIAO_VIEN. Trong 16p GIAO_VIEN c6 thé £01 161 2 phuong thirc in():
GIAO_VIEN:in() // Pugc xdy dung trong lop GIAO_VIEN
NGUOI::in() // Thira ké tir 16p NGUOI

Hay chii y cach goi 16i 2 phuong thire in() trong chuong trinh dudi day.
//CT5-03
// Bam tao cua lop dan suat
finclude <conio.h>
tinclude <iostream.h>
#include <string.h>
class MON_1IOC
{
private:
char *monhoc;
int st;
pubtic:
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MON_FIOC {}
{
monhoc=NU0LL;

st=0;
1

MON HOC (char *monhocl, int stl}
{
int n = strlen(monhocl);
monhoc = new chari{n+l];
strcepy {(monhoc, monhocl) ;
st=5t1;
}

~ MON HOC()
{

if {monhoc!=NULIL}
{
delete monhoc;
st=0;
1
}
void in{()
{
coul << "\nTen mon: " << monhoc << " 50 tiet: ™ << st;
}
Yo
class NGUOI
{
private:
char *ht;
int ns;
public:
NGUOT ()
{
ht=NULL;
ns=0;
1
NGUOT {char *htl, int nsl)
{
int n = strlen{htl};

ht = new charfnitl];
strepy{ht,htl);
ns=nsl;
}
~NGUOQCI ()
{
if {(ht'=NULL)
{
" delete ht;
ns=0;
}
}
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vold in()
{
cout << "\nHo ten : ™ << ht << " nam sinh: " << ns;
}
Vs
class GIAO VIEN : public NGUOI
{
privale:
char *bomon;
MON_110C mh;
public:
GIAO“VIEN():mh[),NGUOI() / /8t dung ham tao khong doi
{
bomon=NULIL;
}
GIRO VIEN(char *htl, int ansl, char *monhocl,int stl,
char *bomonl }:
NGUOI (htl,ns1),mh (monhocl, stl)
{
int n = strlen({bomonl};
bomon = new char[ntl];
strepy (bomon, bomonl} ;
}
~GTAO VIEN{()
{ -
if (bomon'=NULL)
delete bomon;
4
void in()
{
// Su dung phuong thuc in
NGUOI::in{};
cout << "\n Cong tac tai be mon: " << bomon;
mh.in({);
}
b
void main()
{
clrscr(); .
GIAC VIEN gl; // Goi toi cac ham tao khong doi
GlAO VIEN *g2;
//Goi Loi cac ham tao co doi
g2 = new G_I'I\O_VIEN("PIIAM VAN AT™, 1945, "CNIPM",
60, "TIN HOC"}:
g2—->1n(};
/’l
co lLhe viet
g2->GLAQ _VIEN::in();
*/
g2->NGUOTI::in{):
getch();
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delete g2; // Goi toi cac ham huy
getch();

}

§3. PHAM VI TRUY NHAP BEN CAC THANH PHAN CUA LOP CO' SO

3.1. Cac tir khod quy djnh pham vi truy nhip cia lop co s

+ Mic du 16p din xuat duge thira ké tit ca cac thanh phin cia lorp CO 80,
nhung trong 1&p din xuit khong thé truy nhdp tdi tit ca cdc thanh phén nay.
Giai phip thudng dung la st dung cac phuong thire cta 1op co s¢ dé truy

nhip dén cic thude tinh cia chinh lop co s d6. Cling ¢6 thé sir dung cac
gial phap khac dudi day.

+ Cdc thanh phan private cua 16p c& s& khéng cho phép truy nhap trong
16p din xuat.

+ Cac thanh phan public cia 16p co s¢ ¢6 thé truy nh&p bit ky chd nao

trong chuong trinh. Nhu véy trong cac 16p din xudt cé thé truy nhip duoc
t¢i céc thanh phin nay.

+ Cac thanh phan khai bao la protected ¢6 pham vi truy nhip réng hon so
véi cac thanh phan private, nhung hep hon so véi cac thanh phén public.
Cac thanh phin protected ciia mdt 16p chi duge md rong pham vi truy nhap
cho cac 16p din xudt truc tidp tir 16p nay.

3.2, Hai ki¢u dfin xuét

€6 2 kidu din xuit 1a private va public, chiing cho cédc¢ pham vi truy nhap
khac nhau 161 10p co so. Cu thé nhu sau:

+ Cac thanh phan public va protected cha lop coosfy s& tro thanh cac
thanh phan public va protected cua 16p dan xuit theo kiéu public.

+ Céc thanh phin public va protecled cua lop co sd sé trg thanh cac
thanh phan private cia 16p din xuét theo kiéu private.

Viduy:

Gia sir 1op A co:

thude tinh public al
thude tinh protected a2

va 16p B ddn xudt public tir A, thi A::al tro thanh public trong B, A::a2 tr¢;
thanh protected trong B.

Do dé néu dung B 1am 16p co sér dé xay dung 1&p C. Thi trong C ¢6 thé
truy nhdp 161 Azal va Az:a2.

Thé nhung néu swra déi dé B din xudt private iir A, thi ¢a A::al va Aa2
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tré thanh private trong B, vi khi d6 trong C khéng dugc phép truy nhap toi
cdc thude tinh A:zal va A::a2.

Dé bi€t tuong tn hon, ching ta hily bién dich chuong trinh:
//CP5-04
// Pham vi truy nhap
$include <conio.h>
#include <iostream.h>
#include <string.h>
class A
{
protected:
int al;
public:
int az;
A
{
al=a2:=Q;
4
A{int t1, int t2)
{
al=tl; a2= t2;
1
void in{)}
{
cout << al <<" " << a2 ;
4
b
class #: private A
{
pretected:
int bl;
public:
int b2;
B{)
{
bl=b2=0;
}
B(int tl, int t2, int ul, int u2)
{
al=tl; aZ2={2; bl=ul;b2=u2;
1
void in()
{
cout << al <<" " << a2 << " " << bl <<
" " << b2;

class C : public B
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public:

C{)
{
bl-b2=0;
}
C{int. t1, inl &2, int ul,int u2)
{

al=tl; a2=t2; bl=ul;b2<u2;
}

void int)
{

cout << al;

coull <<™ " << a2 << " " << bl << "

}
b

void main ()

Chung ta sé nhan duge 4 théng bao 16i sau trong 16p C (tai ham tac ¢6

{

}

C cf{l,2,3,4);
c.in{});
getch{):

do va phuong thire in):
A

A

Biy gidr néu sua ddi dé 16p B din xudt public tir A thi chuong trinh s&

:al is not accessible
A
A

a2 1s not accessible

al 1s not accessible

a2 1s not accessible

khong c6 Lo va l[am viéc tot.

§4. THU’A KE NHIEU MU'C VA SU TRUNG TEN

4.1. So' dd xay dung cic l16p din xuiit theo nhiéu mire

Nhu da biét:

+ Khi da dinh nghia mét Lop (vi du 1ép A), ta ¢é thé dung no6 lam co so

dé xay dung lop din xuft (vi du B).

+ Dén fuot minh. B ¢6 thé ding lam co s dé xdy dung Iép din xuét moi

(vidu C).
+ Tiép d6 lai ¢6 thé dung C lam co so dé xay dung lop dan xudt méi.
+ Sy tiép tuc theo cach wén 1a khong han ché.

Y << b2;

Sor dd trén chinh 13 su thira k& nhiéu mirc. Ngoai ra ching ta cling da biét:

+ Mot 16p ¢6 thé dugce dan xudt tir nhidu 1ép co sd.



+ Mot 16p c6 thé dung lam co sé cho nhiéu lop.
Hinh v& dudi day 1a mot vi dy vé so @6 thira ké kha tdng quat, thé hién
duoc cac diéu ndi trén;

Dién giai:
Lép D din xudt tir A va B
Lép E dan xudt tr C
Lop I din xudt tr D
Lop G din xudt s Dva
Lép 11 ddn xudt tir E
4.2. Sy thira ké nhiéu mive.
+ Nhu di biét: Lop din xudt thira ké tit ¢4 cic thanh phan (thudc tinh va
phuong thire) cia lop co s@, ké cd cac thanh phin ma 16p co s¢r duoc thira ké.
+ Hay ap dung nguyén |y teén dé xét lép G-
- Lop G thirta ké cde thanh phan ciia céc l6p D va E
- Lép D thira ké cic thanh phén ciia Iop AvaB
- LGp ¥ thira ké céc thinh phén ctia top C
Nhu vy cic thanh phan c6 thé st trong lép G gdm:
- Cac thanh phin khai bao trong G (cua riéng G3)
- Cac thanh phfz‘m kbai bdo trong cac 1op D, E, A, B, C (duoc thira ké).
4.3. Sy trung tén
Nhu dd noéi trong 4.2: Trong 16p G c6 thé s dung (truc tiép hay g,lan

tiép) cac thanh phan chia rlcng G va cdc thanh phin ma né duge thira ké tir
cac 1op D, E. A, B, C. Yéu cu vé cach dit tén & day la:

+ Tén cac 1op khong duge trung lip
+Tén cdc thanh phan trong mét 16p cling khdng duge trimg lap
t Tén céc thanh phin trong cac 16p khéac nhau ¢6 quyén duoc trung lap.

B¢ phin biét cac thanh phén tring tén trong 16p dan xuét, cén sir dung
thém tén 1ép (xem vi du trong 4.4).
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4.4. Sir dung cac thanh phian trong 16p din xuét
Nhu dd néi & rén: Thanh phén cta 1gp din xuét gdm:
+ Céc thanh phan khai bdo trong 1ép din xuit
+ Cdc thanh phin ma Iép dan xuét thira ké tir cac 10p co s
Quy tac st dung cac thanh phdn trong 16p din xuit:
Cdch 1: Dung tén 16p va tén thanh phan. Khi dé Chuong trinh dich C™
dé& dang phan biét thanh phan thudc 1dp nao. Vi du:
D h:// hl1adbi tweng coa 1ép D din xudt tir A va B
h.D:n 1a thude tinh n khai bao trong D
h.A:n 14 thudc tinh n thita ké tir A (khai bdo trong A)
h.D::nhap() 1a phuong thice nhap() dinh nghia trong D
h.A:nhap() 14 phuwong thirc nhap() dinh nghia trong A
Cdch 2. Khong dung tén 16p. chi ding tén thanh phan. Khi dé6 Chuong
trinh dich C77 phai tr phan doan dé biét thanh phan d6 thudc 16p nao. Cach
phan doan nhur sau: Trude tién xem thanh phdn dang xét ¢6 trang tén voi
mot ihanh phén nao cna lop din xuit khéng? Néu tring thi d6 1a thanh phan
ctia 16p din xuit. Néu khong trung thi tiép tuc xét cac 16p co sé theo thir y:
Cidc 16p c6 quan hé gin véi 1dp din xudt xét trude, cic 1dp quan hé xa xét
sau. Hay chu y truong hop sau: Thanh phan dang xét ¢ mét dong thot trong
2 16p co 6 o cing mot dang cip quan hé véi 1ép dan xuat. Gap truomg hop
nay Chuong trinh dich C™ khéng thé quyét dinh duge thanh phin nay thira
ké tir 10p nao va bude phai dua ra mdt thdng bao 13i (xem vi du dudi day).
Cach khic phuc: Trudng hop nay phai st dung thém tén 1ép nhur trinh bay
trong cach 1.
Vi du xét 16p din xuit D. Lop D ¢ 2 co s& 1a cac lop A va B. Gia su
cac 1op AL B va D duge dinh nghfa:
class A
{
private:
int n;
Noal al{20];
public:
void nhap{);
void xuat () :
Yo
class B
{
private:
int m,n;
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float al201[20];
public:
void nhap();
void xuat():
b
class D : public A, public B
{
private:
tnt k;
public:
void nhap();
voeid xuat{):
| I
Hay cha y cdc diém sau:

1. Dung cac phuong thire ciia cdc 16p A, B dé xay dung cac phuong thic
cua D

// Xdy dung phuong thiic nhap()

void D::nhap()}
{
cout << “\n Nhap k : ™ ;
cin »>>» k ; // k 13 thudc tinh cha D
A::nhap{); // Whip cdc thudc tinh ma D thua
B::nhap{): // Nhdp cic thudc tinh ma D thia
1

// Xay dyng phuong thic xuat ()

void D::xuat{)

{
coul << “\n k = “ << k :
Az:xuat(}; // Xudt cac thudc tinh ma D thira k& tir A
B::xuat(}; // Xudt cdc thudc tinh ma D thia k& tua B
}

2. Lam viéc véi cac ddi tugng cia 16p dan xuét
D h;// Khai bao h 12 dbi twong ctia 16p D
h.nhap(} ; // twong tuong véi h.D::nhap();
h.Az:xuat(); / In gia tri cac thudc tinh h.A::n va h.Axa
h.B::xuat(); // In gia tri cac thude tinh h.B:m. h.B:'n va h.B::a
h.Doxuat() 5 / In gia tri 1At ca cdc thudc tinh cua h
h.xdat() ; //wuong duong véi h.D::xuat() ;

ot

Ll
r*
o
o

[

§5. CAC LOP CO SO AO

5.1. Mot 16 co s& xuiit hién nhiéu lin trong 16p din xuit

Mot didu hién nhién l1a khong thé khai bdo 2 lin cting mét 16p trong
danh sich cna céc 16p co s¢ cho mét 16p dan xuat. Chang han vi du sau la
khdng cho phép:
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class B : public A, public A
{
| B
Tuy nhién van c6 thé c6 truong hop cing mét 1ép co so duge dé cap

nhiéu hon mét lan trong céc 16p co s& trung gian clia mot 16p din xudt.
Vi du:

#tinclude <iostream.h>
class A
{
public:
int a;

class B : public A

public:
int b;

class C : public A

public:
int ¢;
Yos
class D : public B, public C
{
public:
int.  d;
bos
void main()

{

D h ;

h.d = 4 ; // tbt
h.c = 3 ; // tét
h.b =2 ; // té:
h.a 1 : // 183

}
Trong vi du ndy A 1 co s cho ca 2 16p co s true tiép cia D 1a B va C.
Noi cach khac ¢6 2 16p co s A cho 16p D. Vi vy trong cau 1énh:
h.a =1 ;
thi Chuong trinh dich C™ khéng thé nhan biét dugc thudc tinh a thira ké
théng qua B hay thong qua C va né s& dua ra théng bao 15i sau:
Member is ambiguous: *A::a’ and *A::af
5.2, Céc 10p co so' do
Gidi phap cho vin dé néi trén 14 khai bao A nhw mét 1ép co s& kiéu
virtual cho ca B va C. Khi d6 B va C duge dinh nghia nhar sau:
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class B : virtual public A
{publicz
int b;
|- _
class C : virtual public A
{public:
int ¢;
}os
Céc 16p co so ao (virtual) s& duoc két hop dé tao mdt 16p co s duy nhét
cho bt ky 16p nao din xudt tr ching. Trong vi du trén, hai [6p cosG A (A
la co o cua B va A 13 co s caa C) s& két hop lai dé trés thanh mét 16p cor s0
A duy nhit cho bat ky 16p din xudt ndo tir B va C. Nhu vy bay gir D sé chi
c6 moét 1ép co s A duy nhét, do dé phép gan:
h.a =1

r

s& gan 1 cho thudc tinh a cua l6p co s& A duy nhit ma D ké thira.

§6. MOT SO Vi DU VE HAM TAO, HAM HUY TRONG THUPA KE
NHIEU MUrC

Vi du 1. Vi du ndy minh hoa céch xdy dung ham tao trong cac 16p din
xuat. Ngoai ra con minh hoa cach ding cac phuong thie cla cac 1ép co so
trong 16p dan xuat va cach xir 1y cdc doi trgng thanh phin.

Xét4 lép A, B, C va D. Lop C din xuit tir B, 1op D din xuét tir C va ¢6
thanh phéan 14 d6i twong ki¢u A.

//CTS-06

// Thua ke nhicu muc

// Ham tao

#include <conioc.h>

#include <iostream.h>

#inciude <string.h>

class A

{
private;:
int a;
char *str ;
public:
Af)
{
a=0; str=NULL;
}
Af{int al,char *strl)
{
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a-al; str=strdup(zstrl);
1
void xuat ()
{
cout << "\n" << "So nguyen lop A= " << a
<< "™ Chuei lop A: "™ << str ;

Yo
class B
{
private:
int b;
char *str ;
public:
B{)
{
b=0; str-NULL;
H
B{int bl,char *strl)
{
b=bl; str=strdup(strl});

}
void xuat ()
{
coul << "\n" << "S0 nguyen lop B = " << b
<< " Chuecil lop B: " << str ;
t

|
class C : public B
{
private:
int c;
char *str ;
public:
Cy:B()
{
c=0; str-NULL;
}
C{int bl,char *strb,int cl, char *strc) : B{bl, strb)
{
c=cl; str=strdup(strc};
}
void xuat ()
{
B::xuat();
cout << "\n” << "So nguyen lop C = " << C
<< " Chuoli lop C: " << str ;

| B

class ) : public C
{
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private:
int d;
char *str ;
A u;
public:
D{y:C{),uf)
{
d=0;
st r=NULL;
}
b{int al, char *stra,int bl,char *strb, int cl,
char *strec, int dl,
char *strd}) : u{{al,stra), C{bl,strb,cl, strc}
{
d==dl;
str=strdup({strd);
}
void =xuat{)
{
u.xuat(};
C::xuat(};
cout << "\n"™ << "S0 nguyen lop D = " <<
d << ™ Chuel lop D: " << str ;
1
| I
void main()
{
D hi{t, ™An",2,"BB",3,"CC",4,"DD");
clrscr(); .
cout << "\n\n Cac thuoc tinh cua h thua ke B: ";
h.B::xuat(},
cout. << "\n\n Cac thuoc tinh cua h thua ke B va C: 7;
h.C::xuat();
cout << "\n\n Cac thuoc tinh cua h thua ke B,C
va khai bao trong D:™ ;
h.xuat{);
getch():
}

Vi du 2. Vi du nay minh hoa cach xdy dung ham huy trong ldp dan xuét.
Chuong trinh trong vi du nay lay tir chuong trinh cia vi du 1, sau do dwa
thém vao cac ham huy.

//C15-071

// Thua ke nhieu muc
// Ham tao

// Ham huy

#include <conio.h>

#include <iostream.h>

#include <string.h>
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class A
{
private:
int a;
char *str ;
public:
A
{
a+=0; sitr=NULL;
b
Alint. al,char *strl)
{

a=al; str=strdupl(strl);

~A ()
I
cout <<"\n Huy A"; getchl();
a=0;
if {str!=NULL) delete str;
}
void xuat ()
{
cout << "\n" << "So nguyecn lop A= " << a
<< ™ Chuoci lop A: " << str ;

|
class B
{
private:
int b;
char *str ;
public:
B{)
{
b=0; str=NULL;
}
B{int bl,char *strl}

{
b=bl; str=strdupi{strl);
}
~B{)
{
cout <<™\n Huy B“;
getch{();
b 0

Lf {str!=NULL) deletec str;
1

void xuat()

{
cout << "\n" << "So nguyen lop B = " << b
<< " Chuoi lop B: " << str ;
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b
class C : public B
{
privatbe:
int c;
char *str ;
public:
C(y:B{)
{
=0
st r=NULL;
}
C{int bl,char *strb,int cl, char *strc) : B(bl, strb)
{
-l
str=strdup(strc) ;

~C()
{
cout <<"\n Huy C"; gectch{};
<=0;
if {str!'=NULL)} delete str;
4
void xuat ()
{
B::xuat{);
cout: << "\n" << "S50 nguyen lep C = " << ¢
<< " Chuoi lop C: "™ << str ;
}
Yos
class D : public C
{
private:
int d;
char *str ;
Fil u;
pubslic:
N :C(),ul)
i
d=0; str=NULL;
1
D{int al, char *stra,int bl,char *strb,int cl,
char *strec, int dl,
char *slrd) : u{al,stra), C(bl,strb,cl,strc)
{ .
«d.dl; str strdup(strd};

~D()

{
cout <<"\n Huy D"; getch{);
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d=0;
if (str!'=NULL} delete str;
}

void xual {}
{
u.xuat {};
C-ixuat{};
cout << "\n" << "So nguyen lop D = " << d
<< " Chuoi lop D: " << sktr ;
}
| I
void main{)
{
B *h;
h = new D(1,"AA"™,2,"BB",3,"CC",4,"DD"};
clrscr();
cout << "\n\n Cac thucc tinh cua h thua ke B: " ;
h->B::xuat {};
cout << "\n\n Cac thuoc tinh cua h thua ke B va C: " ;
h->C::xuat {);
coul << "\n\n Cac Lhuoc tinh cua h thua ke B,C
va khai bao trong D:"™ ;
h—>xual {);
delcte h; // Lan luoit goi Lol cac ham huy
// cua cac lop D, A, C, B
geteh ()
}

§7. TOAN TUY GAN CUA LOP DAN XUAT

7.1. Khi ndo cin xiy dung toan tir gin
Khi 16p din xudt ¢6 cic thude tinh (ké ca thudc tinh thira k& tir cac 16p
co s&) la con trd. thi nhit thiét khéng duge dung toan tr gan mac dinh, ma
phai xay dung cho Iép dan xuft mdt todn tir gan.
7.2. Cich xdy dung todn tir gin cho 16p diin xuit
4 ‘Trude hét cin xay dung todn tir gén cho cac 1ap co so va cac 1ap
thanh phén.
+ Khi xfly dung toan tir gan cho 1dp din xudt can goi todn tir gan cia cdc
1P co s¢ va Lodn W gén clia cc 1ép thanh phan.
+ Pé sir dung toan L gan cta 16p co sd, cin ép kiéu theo miu sau (gia sir
Ata lop co so):
A{*this) = A:r:operator={h); // Gui tdi phép gan
// cta lép co s0 A
Céc diéu noi trén duge minh hoa trong vi du dudi day.
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7.3. Vidu

Chuong trinh dudi ddy minh hea céch xdy dung toan tir gan cho 16p D ¢6
216p coso la C va B (C la 1op co s¢ trire tiep, con B 1 co sd ciia C). Ngoai
ra [ ¢On ¢ mdt thude tinh 1a ddi tugng cha 1ép A.

//CTS-08
// Thua ke nhieu muc
// Teoan tu gan
$include <conio.h>
$include <stdie.h>
tinciude <iostream.h>
#include <string.h>
class A
{
private:
int a:;
.char *str ;
public:
Af)
{
a=0; str=NULL;
}
A& operator=({A& h)
{
this->»a = h.a;
if{this->str!=NULL) delete this->str;
this->str = strdup(h.str);
rebturn h;
}
void nhap ()
{
cout << "\nNhap so nguyen lop A: "™ ; cin >> a
if{str!=NULL) delete str:
coul << "\nKhap chuoi lop A: ™ ;
char tg(30];
fflush (stdin);
gets(tg):
str = strdup(tqg);
}
void xuat{)
{
coul << "\n" << "So nguyen lop A = " << a
<< " Chuoi lop A: "™ << str ;

-

}
|
class 13
{
private:
int b;
char *str ;
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public:
B{)
{
b=0;
str=NULL;
}
B& operator=({B& h)
{
this->b = h.b;
if{this->str!=NULL) delete this->str;
this->str = strdup(h.str);
return h;
}
void nhap{)
{
cout << "\nNhap so nguyen lop B: ™ ; cin >> b
if (str!=NULL) delete str;
cout << ™\nNhap chuoi lop B: "
char tgi30];
fflush({stdin); gets(tq);
str = strdup{tqg):;
}
void xuat ()
{
cout << "\n" << "So nguyen lop B = " << b
<< ™ Chuoi lop B: * << str ;

LT)

LT

}
} o
class € : public B
{
private:
int c;
char *str ;
public:
Ci{}y:=B{)
{
c=0;
str=NULL;
1
C& operator=(C& h)
{

// *{(B*)this) = B::operator=(h);
Bi{*this) = B::operator={h);
this->c = h.¢c;

1f(this—>str!'=NULL} delete this-»str;
this->»str = strdup(h.str);
return h;
}
void nhap()
{
B::nhap(}):;
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cout << "\nNhap so nguyen lop C:

if{str!'=NULL) delete str;
cout << "\nNhap chuoi lop C:
char tg30};
fflush(stdin); gets{tg);
str = strdup(tq);
}
void xuat ()

{

B:ixuat ()

coul << "A\n" << "S30 nguyen lop
<< "™ Chueoi lop C:

}
b

class D : public C

{

privale:
int d;
char *str ;
A u;
public:
DO :COy ui)
{
d=0; str=NULIL;
}
D& operator={D& h}
{

// *{{C*)this) = C::operator={(h);

C{*this) = C::operator=(h};
this—>u = h.u;
this-»>d - h.d;

if{this->str!'=NULL} delete this->str;

this->str = strdup{h.str};
return h;
}
void nhap(}
{
u.nhap():
C::nhap(};

coul. << "\nNhap so nguyen lop D:

if (str!=NULL) delete str;
cout << "\nNhap chuci lop D:
char tqgl30]:
fflush(stdin);
getsi(lg);
str = strdup(tq);

'

void xuat ()

{
u.xuabf);
C:rxual (};

T

cin >>» cC

<< C

<< str ;

cin »>>»> d

r
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cout << "\n" << "So ngquyen lop D = " << d
<< "™ Chuol lop D: "™ << str ;

r

}
Yo
void main(}
{
D hl,h2,h3;
clrscri);
hl_nhap():
h3=h2=h1;
cout<<™\n\nH2:-";
h2.xuat();
cout<<"\n\nll3:";
h3.xuat. ()
hl.nhap{};
cout<<"\n\nHZ:";
h2 . xuat:{);
cout<<"\n\nH3:";
h3.xuat () ;
coul<<"\n\nlll;";
hl._xuat(};
getchi);

§8. HAM TAO SAO CHEP CUA LOP DAN XUAT

8.1. Khi nao c¢in xiy dwng ham tao sao chép
Khi lop din xuft ¢6 cdc thude tinh (ké ca thudc tinh thira ké nr cac 15p

co s0) la con tro, thi nhat thiét khong duge ding ham tao sao chép miéc dinh,
ma phai xdy dung cho 1ép din xuit mdt ham tao sao chép.
8.2. Cach xiy dung ham tao sao chép cho 16p din xuit

+ Trude hét can xdy dung ham tao sao chép cho cac 1dp co s¢r va cic lop
thanh phan.

+ Khi xdy dung ham tao sao chép cho lop din xudt cin goi toi ham tao
sao chép cua cac 1op co s va ham tao sao chép cia cac 16p thanh phan.
Diéu ndy duoce minh hoa trong vi du dudi day.
8.3. Vidu

Chuong trinh dud1 ddy minh hoa cach xay dung ham tao sao chép cho
16p D ¢6 2 16p co s& 1a C va B (C 12 16p co sé truc tiép, con B 13 co 5o cua
(). Ngoai ra D con ¢6 mdt thude tinh 1a doi tugng cua lop A. Chuong trinh
nay dua trén chuong trinh trong muc 7.3 véi 2 thay dbi:

+ Xay dung thém ham tao sao chép cho 16p D.



+ Thay do1 mot s6 cdu Iénh trong ham main d¢é sir diing ham tao sao chép.
Dé thay rd vai trd cta ham a0 sao chép chung ta hdly so sanh két qua
nhén dugc trong 2 treong hop: C6 ham tao sao chép va bo di ham nay.
//CT5-09
// Thua ke nhieu muc
// Ham tao sao chep
$include <conio.h>
#include <stdio.h>
binclude <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A}
{
a=0; str-NULL;
}
A{h&E h)
{
this-»>a = h.a;
this->str = strdup(h.str);
}
void nhap()
{
cout << "\nNhap so nguyen lop A: " ; cin >> a ;
if({str!=NULL) delete str;
cout << "\nNhap chuoi lop A: " ;
char tg(30];
fflush({stdin}; gets(tg};
str = strdup(tqg);
}
void xuat{)
{
cout << "\n" << "So nguyen lop A = " << a
<< "™ Chuoi lop A: "™ << str ;

r

private:
int b;
char *str ;
public:
B{)
{
b=0; str=NULL;
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}
B{B& h}
{
this->b = h.b;
this->str = strdup(h.str):
1
void nhap{}
{
cout << "\nNhap so nguyen lop B: " ; cin >> b ;
if (str!=NULL) delete str:
cout << "\nNhap chuoi lop B: " :
char tg[30};
fflush{stdin); gets(tqg);
str = strdupl(tg);
}
void xuat ()
{
cout << "\n" << "So nguyen lop B = " << b
<< "™ Chuoi lop B: " << str ;

class C : public B

private:
int ¢;
char *str ;
public:
C{Y:B()
{
c=0;
str=NULL;
}
C{C& h):B(h)
{
this-»c = h.c;
this->str = strdup{h.str};
1
void nhap()
{
B::nhap{);
cout. << "\nNhap sc nguyen lop C: ™ ; cin >> ¢ ;
if{str!=NULL) delete str;
cout << "\anNhap chuei lop C: ~
char 1g{301;
fflush{stdin); gets{tg):
str = strdup(tq);
1
void xuat ()
{
B::xuat{)-
cout << "\n" << "So0 nguyen lop C = " << c
<< ™ Chuoi lop C: " << str ;
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} r
class D : public C
{
private:
int d;
char *str ;
A u;
public:

D{}:C{}),ul)
{

d-0;
st r=NUOLL;
}
D{HRE h):C{h),u{h.u)
{

Lhis—>d = h.d;
this->str - strdup{h.str);
1
void nhap(}
{
u.nhap():
C::nhap(};
cout << "\nNhap so nqguyen lop D: " ; cin >> d :
if(str!=NULL) delete str;
cout << "\nNhap chuci lop D: " ;
char tg[30};
[flush(stdin); gets{tg};
str = sltrdup(tqg);
}
void xuat ()
{
u.xualb () ;
C::xuab{};
coul. << "\n" << "So nguyen lop D - " << d
<< " Chuoi lop D: " << str ;

}
A _
void main()
{
13 hl;

clrscr();
hl._nhap();

D h2{hl) ;:
cout<<"\n\nl2:";
h2 _xuat ()
h1l.nhap();
cout<<"\n\nH2:";
hZ . xuat () ;
coul<<"\n\nlll:";
hl.xuat () ;
gelch(};
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§9. PHAT TRIEN, HOAN THIEN CHUPONG TRINH
Co thé ding tinh thira ké dé phat trién kha ning cda chuong trinh.

9.1. Y tudng ciia viéc phat trién chuwong trinh nhu sau

Sau khi d4 xdy dumg dugc mot 16p, ta s& phat trién 1op nay bang cach xay
mét 16p din xuit trong dé dua thém cic thude tinh va phuong thitc mdi. Qua
trinh trén lai tiép tuc véi 16p vira nhan dugce. Ta cling ¢d thé xdy dung cac lop
mai ¢o thude tinh 1a doi tugng cua cac 16p cli. Bing cach nay, s nhin duge
mot day cac 16p cang ngay cang hoan thién va ¢6 nhiu kha nang hon.
9.2. Vi du vé viée phat trién chwong trinh

Gia str can xdy dung chuong trinh v& mdt s6 hinh phang. Chung ta ¢6 the
phat trién chuong trinh nay nhur sau:

Diu tién dinh nghia l6p DIEM (Piém) gom 2 thudc tinh x, y. Tir 1op
DIEM xdy dung Iép DUONG_TRON (Duwong trdn) bing cach bd sung 2
bién nguyén la r (ban kinh) va md (mau duong). Tu lop
DUONG_TRON xdy dung lop HINH_TRON bang cach thém vao bién
nguyém mt {mau té6). Pi thco moét nhanh khac: Xdy dung lop
DOAN THANG (Poan thing) gém 2 ddi tugng kicu DIEM, va lop
TAM_ GIAC gédm 3 do1 tugng DIEM.

Chuong trinh dudi diy cho phép vé cac dudng tron, hinh tron, doan
thang va hinh tam gidc.

Chuong trinh con minh heoa cach dung con trd this trong lép dan
xuat d¢ thye hién cac phuong thie coa lop co so. Ngoai ra con minh
hoa cdch dang todn tir chi s6 {] dé nhan cac toa dd x, y tir ciac dbi
tirgng cua top DIEM.

//CT5=10

// Phat trien chuong brinh

linclude <conio.h>

tincliude <stdio.h>

#include <iostrcam.h>

dinclude <string.h>

finclude <graphics.h>

class DIEM

{
private:
int x,y;
public:
DIEM{)
{
x::.y;‘:o;
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}
DIEM{int x1, int y1)

{

DIEM(DIEM &d)
{
this->x= d.x;
this->y= d.y;
}
int operator([] {int i)
{
if {i==1) return x;
else return y;
1
¥
class DUONG TRON : public DIEM
{
private:
int r,md;
public:
DUONG TRON{) : DIEM{()
{
r=md=0;
}

DUONG_TRON(DIFM d, int rl, int mdl)

{
r=rl;
md=md1 ;
}
void ve(}

{

setcolor {md) ;

: DIEM{d)

circle ( (*this)[1], (*this}[2],r);

}
int getmd(}
{
refturn md;
}

b
class HINH 'TRON : public DUONG TRON
i

private:
int  mt;
public:
HINI_TRON() : DUONG TROM{)
{
mt=0;
}

IINH TRON(D1EM d, int rl, int mdl,

int mtl)

DUONG TRON (d, r1,mdl)
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{
mbt=mt1;
}
void ve ()
{
DUONG TRON::vel{);
setfillstyle{l,mt);
floodfill{{*this)[1], {*this)[2],this->getmd{)};
}
Yo
class DOAN 'YHANG
{
private:
DIEM dl, d2;
int md;
public:
DORN THANG(} : di(}, d2()
{
md=0;
}
DOAN THANG(DIEM tl, DIEM t2, int mdl)
{
dl=t1;
dz = t2;
md=md1 ;
}
void vel{)
{
setcolor (nd) ;
line{(dl1{l1],d1[2],d2[1],d2[2])}:
}
|
class TAM GIAC
{
private:
DIEM dl1,d2,d3;
int md, mt;
public:
TAM GIAC(): di(}, d2(}, 43{)
{
md=mt=0;
}
'PAM_GII\C(DIEM t1,DIEM t2,DIEM t3,int mdl,int mtl)
{
dl=t1; d2=t2;
d3 = t3;
mdd -mdl ;
mt=mt1;
}
void vel)

{
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DOAN THANG (d1l,d2,md) .ve{);
DOAN THANG (dl,d3,md) .ve{);
NDOAN THANG (d2,d3,md) .vel);
setfillstyle(l,mt};
floedfilli {({d1[1}+d2[114d3[1]}/3, (d1[2]+d2[2]+
d3{21}/3,md) ;
}
o
void kidhi()
{
inL mh=0, mode=0;
initgraph {&mh, égmode, "");
}
void main()
{
ktdh(}:
DUONG TRON dt (D1EM{100,100), 80, MAGENTA) ;
HINH TRON ht (DIEM(400,100}, 80, RED, YELLOW) ;
DOAN THANG t(DTEM(100,100), DIEM(400,100),BLUE};
TAM_GIAC Lg(DIEM(250,150), DIEM(100,400),
DIEM(40G, 400), CYAN, CYAN):;
dt_ve();
ht.ve () ;
t.ve{):
tg.ve();
getchi);
closegraph{);

§10. BO SUNG, NANG CAP CHUGNG TRINH

C6 thé dung tinh thira ké dé sira ddi, bd sung, ning cp chuong trinh,
10.1. Y tudng cla viéc nang cdp chuong trinh nhu sau: Gia sir
da co6 mot chuong trinh hoat dong t6t. Bay gidr cln c6 mot sb bd sung thay
d6i khéng nhiéu tm. Cé 2 gidi phdp: Hodc stra chita cdc 1dp dang hoat dong
dn dinh. hodc xdy dung mot 1dp din xudt dé thuc hién céc bd sung, stra chira
trén 16p nay. R6 rang giai phap thir 2 16 ra hgp 1y hon .
10.2. Vidu

Gia sir da ¢6 chuong trinh quan ly gido vién gbm 3 lop MON_HOC
(Mon hoe), GV (Giao vién) va BM (Bd mén) :

class MON HOC

{

private:
char tenmh[20]; // Tén mén hoc
int soliet; // 56 Liét



public:

MON HOC{); // Ham tao
const MON HOC& operator=(const MON HOCE& m);
" // Gan
veid nhap(); // Nhap
void xuat{): // Xuat
|
class GV
{
private:
' char ht[25]; // Ho ten
int ns; // Nam sinh
int sm; // S50 mon hoc co the day
MON HOC *mh ; //Danh sach cac mon hoc
public:
GV ; // Ham tao
~GV{) : //Him huy

int getsm{) ; // Cho biét s6 moén
// (ding trong BM::sapxep)
const GV& operator={const GV& g); // Gan (diing trong
// BM::sapxep)

void nhap(); // Nhip
. void xuat (); // Xuét
} o
class DM // Bo mon
{
private:
char tenbm[20]; // Tén bd mdn
int n; // So giao vien
GV  *gv; // Danh sach giao vien
public:
BM{) // Ham tao

void nhap(); // Nhap

void xuat{); // Xudt

void sapxep(}; // Sap xép
|

Chuong trinh cho phép:

1. Nhip danh séch gido vién cua bd mén.

2. Sap xép danh sach gido vién theo thir tw giam ciia sé mén ma méi giso
vién c6 thé giang day.

3. In danh sach giao vién.

Noéi dung chuong trinh nhr sau;

//CT5-11

// Nang cap chuong trinh, CT ban dau

#include <conio.h>

$#include <stdic.h>
#include <iostream.h>

193



#include <string.h>
class MON HOC
{
private:
char tenmh[20];
int sotiet;
public:
MON_110C ()
{
tenmh[0]=s0t Let=0;
}
const MON_HOC& operator=(const MON_HOC& m)
{
strcpy {this->tenmh,m.tenmh]} ;
this->sotiet = m.sotiet;
return m;
1
void nhap({)
{
cout << "\nTen mon hoc:%;
fflush{stdin);
gets {tenmh) ;
cout << "So tiet: "™ ;
cin >> sotiet;
}
void xuat {)
{
cout << "\nTen mon hoc:" << tenmh
<< " s0 tiet: " << sotiet:
}
| I
class GV
{
private:
char ht[25]; // Ho ten
int ns; // Nam sinh
int sm; // So mon hoc co the day
MON HOC *mh ; //Danh sach cac mon hoc
public:
GV{)
{
htf[0]= ns= sm= 0
mh = NULL;
H
~GV{)
{
ht[01= ns= sm= 0 ;
if {mh) delete mh;

LT

}
int getsm()

{ .
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return sm;
}
const GV& operator={const GV& g}:;
void nhap():
void xuat{);
bo:
const GVE& GV::operator=(const GV& g)
{
strepy{this—>ht,g.ht);
this->ns=g.ns;
int n = g.sm;
this->sm = ny
if {this->mh) delete this->mh;
if (n)
{
this->mh = ncw MON HOC[n+l};
for (int i=1; i<=n; ++i)
this->mhf[i] = g.mh[i];
}
return g;
}
void GV::nhap()
{
cout << "\nHo ten: " ;
fflush({stdin); gets{ht);
cout << "Nam sinh: " ;
cin >> ns;
cout << "So0 mon co the giang day: "
cin >> sm;
if (this->mh) delete this->mh;
if {sm)
{
this—->mh - new MON HOC[sm+1];
for {(int i=1; i<=sm; ++i}
this->mh|i] .nhap{);
}

}
void GV::xuat{)
{
count << "\nlo ten: " << ht ;
cout << "\nNam sinh: " << ns ;
cout << "\nSo mon co the giang day: " << sm;
if {sm)
{
cout << "\n Do la: ";
for {int 1=1; i<=sm; ++i)
this->mh[i].xuat{);
}
}
class BM // Bo mon

{

195



private:
char tenbm[20];
int n; // So giao wvien
GV *gv; // Danh sach giao vien
public:
BM{)
{
tenbm[(0] = n = 0;
gv = NUOLL;
}
void nhap(};
void xuat();
void sapxep();
Yo
void BM: :nhap()
i
cout << "\n\n'l'en bo mon: " ;
fi{lush{stdin); gets(tenbm);
cout. << "S50 giao vien: ";
cin >> n;
if (gv) declete gv;
if {n}
{
gv = new GV|ntl];
for {int i=1; i<=n; ++i)
gv[i] .nhap();

1
1
void BM::xuat ()
{

cout << "\nBo mon: " << tenbm;
cout << "\nSo giac vien: " << n;
if (n}
{
cout << ™\n Danh sach giao vien cua bo mon:";
for (int i=1; i<=n; ++i)
gvli] .xuat{);

}
}
void BM: :sapxcp()
{
GV tg;
int i,7j;
if ()

for {(i=1;i<n;114+1i)
for (j=i+1l;j<=n;++])
1f {gv[i}.getsm{}<gv[j}.getsm())
{ -
tg=gv(il; gviil=gv[il; gv[]jl=tg;
}
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void main(}
{
BM b;
b.nhap();
b.sapxep(]);
b.xuat {);
getchi);
}

Van dé dat ra la: 11ign nay céc gido vién da bt dAu huéng dan luan vin
t6t nghiép cho sinh vién. Vi vay can bd sung thong tin nay vao phan dit liéu
gido vién. P& ning cép chuong trinh ching ta s& dinh nghia 16p GV2 dan
xudt tir 16p GV. sau do6 trong 16p BM s& thay GV biing GV2. C6 2 chd cin
b6 sung va mét chd c¢in sira ddi nhu sau:

1. BS sung trong 16p GV phuong thirc:

GV* getGv()

{
return this;

}
Phuong thite nay dung dé xay dung todn tir gan cho lop GV2.
2. Trong I6p BM thay GV bing GV2. Pidu nay ¢6 thé dat dugc bing sira
chita truc tiép hodc bing mdt cau 1énh #define :
f#define GV GV2

3. Dinh nghfa thém 2 1op: LV (Ludn vin) va GV2 (Lép GV2 din xudt tir
16p GV) nhu sau:

class LV // Luan van
{
private:
char tenlvi30]; // Ten luan van
char tensv[25]; // Ten sinh vien
int nambv; // Nam bac ve luan van
public:
Lv{); // Ham tac
const LV§& operator=(const LV& 1)} ; // Gan
void nhap(); // Nhip
void xuat {) ;
bog
class GV2 : public GV

{
private:
int solv; // S5 luin vin da huéng din
LV *lv; // Danh sach ludn van
public:
GVvZi): // Ham tao
~GV2(); // Ham huy
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GV2& operator={(GV2& q); // Gan
void nhap(); // Nhap
void xuat{}; // Xuit
b ]
Chuong trinh ndng cip nhu sau:
S/CTh-1213
// Nang cap chuong trinh
/{ CT nang cap
#include <conioc.h>
finclude <stdio.h>
#include <iostream.h>
#include <string.h>
class MON HOC
{
private:
char tenmh[20];
int sotiet;
public:
MON HOC()
{
tenmh[Qj=sotiet=0;
}
const MON HNOC& operator={const MON_ HOC&
{
strepy (this->tenmh, m.tenmh} ;
this—>sotiet = m.sotiet;
return m;
}
void nhap{}
{
cout: << "\nTen mon hoc:";
tflush{sidin);
gets{tenmh} ;
cout << "So tiet: " ;
cin >> sotiet;
1
void xuat {)
{
cout << "\nTen mon hoc:™ << tenmh
<< " 50 tiet: "™ << sotiet;
}
o
// Bo sung phuong thuc getGV cho lop GV

// dung de xay dung toan tu gan cho lop GV2
class GV

!

private:
char ht{2%]; // Ho ten
int ns; // Nam sinh
int sm; // S0 mon hoc co the day
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MON_HOC *mh ; //Danh sach cac mon
public:

GV ()
{
ht [0]= ns= sm= 0
mh = NULL;
1
~GV{)
{
ht (0]= ns= sm= 0
if (mh) delete mh
1
// 1o sung phuong thuc getGv
GV* gelGVi{)
{
return this;
}
int getsm{)
{
return sm;
}
consl. GV& operator=(const GV& g);
void nhap{};
void xuat();

i
r

|
consl GV& GV::operator={const GV& g}
{
strcpy(this->ht,g.ht};
this—>»ns:-g.ns;
int n = g.sm;
this—->sm ~ n;
if {this->mh) delete this->mh;
if (o)
{
this->»>mh = new MON HOC[n¥1l];
for {(int i=1; i<=n; ++i)
this->mh[1] - g.mh[i};
}
return g;
1
void GV::ahap{)
{
cout << "\nilo ten: " ;
fflush (stdin); gets{ht);
cout << "Nam sinh: " ;
cin >> ns;
cout << "So mon co the giang day: " ;
cin >>» sm;
if (this->mh) delete this->mh;
if (sm)

{

hoc
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this->mh = new MON HOC[sm+17 ;
for (int i=1; i<=sm; ++1)
this—)mh[i].nhap();
1
}
void GV::xuat ()
{
cout << "\nHo ten: ™ << ht :
cout << "\nNam sinh: " << ng H

cout << "\nSo mon co the giang day: " << sm;

if {(sm)
{
cout << "\n Do la: *;
for (int i=1; i<=sm; ++1i)
this->mh(i].xuat{);
}
1 .
// Bo sung cac lop LV va GV?2
class LV // Luan van
{
private:
char tenlv[30]: // Ten luan van
char tensv[25]; // Ten sinh vien

int nambv; // Nam bao ve luan van

public:
LV {(}
{
tenlv[0]=tensv([0] = nambv = 0;
}
consl LV& operator={const LVs& 1)
{
Schpy[this—>tenlv,l.tenlv);
strcpy{this—>tensv,l.tensv};
this->nambv = 1_nambv H
return 1;
}
veid nhap()
{
cout << "\n'len luan van:";
fflush{stdin); gets(tenlv);
cout << "Ten sinh vien:";
fflush(stdin}; gets({tensv);
cout << “Nam baoc ve: " ;
cin >> nambv ;
1
void xuat ()
{
cout << "\nTen lan van:" << tenlv
<< " Sinh vien: " << tensv
<" Nam bao ve: " << nambv;
14

200



} o
class GV2 : public Gv
{
private:
int solv;
LV *lw;
public:
GVv2{):GV()
{

solv = 0 ;
lv = NULL;
}
~GV2{)

{
if (solv) delete lv:
}
GV2& opcecrator={GV2& gq);
void nhap();
void xuat () ;
} s
GV2§& GVZ2::operator=(GVZ& g)
{
GV *gl, *g2;
gl = Lhis->getGv({);
g2 g.getGV(};
*gl - *g2;
int n = g.solv;
this->»s0lv = n;
if {this->1v) delete this->lv:
if {n)
{
this->1lv = new LV[n+1];:
for (int i=1; i<=n; ++i)
this->1v[i] = qg.1v[i};
}
return g;
}
void GVZ2::nhap(}
{
GV::nhap();

cout << "So luan van da huong dan: "

cin >»> solv:

if {this->1v) delete this->1lv;

if {solwv)
{
this->lv = new LV[solvtl];
for {int i=1; i<=solv; 14i)
this->1v[i] -nhap():
}

}
void GVZ::xual {}

F
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{
GV: :xuakt();
cout << "\nSo luan van da huong dan:
if {solv}
{
cout << "\n Do la:
for {int i=1; i<=solv; ++i)
this->»1v[i].xuat{};
}

" << solv;

w .
r

}
// Sua lop BM: thay GV bang GV2

fdefine Gv GVZ2

class BM // Bo mon
{
privale:’
char tenbm|20];
int n; // So giao vien
GV  *gv; // Danh sach giao vien
public:
BM(}
{
tenbm[0] = n = 0:
gv = NULL;

}
void nhap();
void xuat{};
void sapxep{):
Yo
void BM::nhap()
{
cout << "\n\nTen bo mon: " ;
fflush{stdin); gcts{tenbm);
cout << "So giao vien: ";
cin >> n;
if (gv) delete gv;
if (n)
{
gv = new GV[nt+l];
for {(int i=1l; i<=n; ++i)
gv[il.nhap(};
4

}
void BM: :xuat{}

{
cout << "\nBo mon: " << tenbm;
cout << "\nSo giao vien: " << n;
if {n)

{

coul. << "\n Danh sach giao vien cua bo mon:™;
for (int i=1; i<=n; ++1i)
gvlil.xuat ()
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}
}
void BM::sapxep()
{
GV tg;
int i,9:
it (n)
for {(i=1l;i<n;++1i)
for (j=i+l;i<=n;++7j)
it (gvlil.getsm{)<gv([)l.getsm{})
{
Lg-gvlil; gvliil-gviil; gvljl=tg;
H
}
fundef GV
void main(}
{
BM b;
b.nhap{):
b.sapxep{);
b.xuat (};
getch{);

}

§11. TU KHAI QUAT PEN CU THE

Tinh thira k& cing thudng ding dé thiét ké cac bai toan theo hudng tir
khai quat dén cu thé. tir chunp dén riéng. Pau tién dua ra cac 16p dé mb
ta nhirng déi tuong chung, sau dé din xudt téi cac d6i tuong ngay mét cu
thé hon.

Mat turcm5 hop khac ciling thuong gap ja: Quan ly nhiéu thuc the co
nhitng phin dir liéu chung. Khi d6 ta ¢é thé xay dung mot 1op co s¢ gom cac
phin dir 1iéu chung. Mdi thuc thé s& duge mé ta bing mét lop din Xuit tir
iop co sO nay.

Sau day 12 mot sé vi du minh hoa:

Vi du 1 (minh hoa tu tudng di tir khai quéat dén cu thé) : Gia sir can quan
Iy sinh vién cta mdt truedong dai hoc. Khi do ta ¢o thé bat dau tir lop
SINH_VIEN (Sinh vién). Sau dé dung no lam co s dé din xuit 14i cic 1op
md 14 cac dbi tugng sinh vién cu thé hon. vi dw: SV Tin, SV Todn, SV Luat,
SV Dulich, ..

Cac bai toan kiéu nhu vay rat thuong gap trong thue té.

Vi dy 2 (minh hoa phin chung cta nhitu thuc thé). Gia sir cin xdy dung
phdn mém dé thue hién cac phép tinh vé ma trdn vudng va véc to cap n. Ta cé
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nhdn x¢ét 1a n chung cho ¢a véc to va ma trdn. Hon nita né con chung cho tit
ca cdc ma trdn va véc to cling xét trong bai toan. Vi vay c6 thé dinh nghia mét
l()p cor 8¢ chi ¢6 mdt thude tinh tinh (static) n. Cae 16p ma trin, véc to dan
XUAt tlr I6p nay va sir dung chung cing mét gia tri n.

Dudi day la chucmg trinh thyc hi¢n cac phép toan ma trin, véc to.
Chuong trinh duge tb chire thanh 3 lorp

L6ép CAP (Cap ma tréin, véc to) gom mot thanh phin tinh n va phuong
thirc nhap n.

Lop VT (Véc to) cd mét thude tinh 1a mang mdt chiéu (cera cac phan tir

cua véc to) va cic phuong thire nhap, xuit.

Lop MT (Ma trdn) ¢6 modt thude tinh la mang 2 chi€u (chira cac phan
Wr cua ma trén), cic phuong thic nhép, xuit va nhan. Lop MT la ban
cua lop VT.

Chuong trinh s& nhap mot ma tran, nhip mét véc to va tinh tich ctia chiang,

//CT5-13

// ma tran vec to

// Dang thudc tinh static

f#include <conio.h>

#include <stdio.h>

#include <iostrecam.h>

#include <ctype.h>

class CAP;

class MT;

class V71;

class CAP

{
private;
static int n;
public:
void nhap(}
{
int ch;
if (n==0)
{

cout << "\nN= "; cin >> n:

clse
{
cout <<"\n Hien n = " << n:
cout << "\n Co thay doi n? - C/K";
ch=teoupper(getch(}));
if {ch=='C")
{
cout << ™\nN= "; cin >> n;

}
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}
}
int getN({)
{
return n;
1
|
int CAP::n-=0;
class MT : public CAP
{
private:
double a[20][20];
public:
void nhap();
void xuat();
VT operator* {VT x};
¥
class VT : public CAP
{
private:
double x[201;
public:
friend class MT;
void nhapf{};
void xuat{);
}:
void MT::nhap()
{
int n,i,j;
n - this->getN{);
if (n==0}
{
this->CAP: :nhap(};
n = this->getN({);
}
for {i=1; i<=n; ++i)
for (j=1; j<=n; ++3)
{
cout << " PT hang " << i << " got "™ << j << " = ®;
cin >> alilljl; )
4
1
void MT::xuat (}
{
int n,i,q;
n = this->getN():;
if {n)
for ({int i=1; i<=n; ++i}
{
cout << "\n" ;
for {int j-1; j<=n; +47)
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cout << al[il[]j) << " *";
}
}
VT MT::operator* (VI x)
{
VT vy
int n,i,Jj;
n = this->getN{);
for {i=1; i<=n; ++1i)
{
y.x[1]=0;
for (j=1; j<=n; ++j)
y-x[i) += al[i]{]jl*x.x[]]);
}
return y;
}
void VVI'::nhap(}
{
int n,i;
n = this->getN{);
if {n==0}
{
this->CAP: :nhap{}:
n = this->getN{);
}
for {(i=1; i<=n; ++i)
{
cout << " PT thu " << i <<
cin >>» x[i];:
}
}
void VT::xuat ()}
{
int n,i;
n = this->getN{);
if {n}
{
coul << "\n";
for {int i=1; i<=n; ++i)
{
cout << x{i] << " =;
}
]
}
void main()
{
MT a;
VT x,¥:
clrscr{);
cout<<"\nNhap ma tran A:";
a.nhap(};
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cout<<"\n\nhNhap Vcc io az\n";
x.nhap();

¥ oooarx;

cout<<™\n\nMa tran A";

a.xuat {);

cout<<"\n\nVec Lo X";
x.xuat () ;

cout<<"\n\nVec to Y=AX";
y.xuat () ;

getchi();

§12. TOAN THE VA BO PHAN

Thong thuong khi xem xét, giat quyét mot bai toan, ta thudmg chia
né thanh cic bai todn nhé hon. Noi cach khae: Mt bai toan Ién bao
gdm nhiu bai toan bo phan. Khi d6 ta ¢6 thé dinh nghia cac 16p cho
cac bai toan bd phan. Lop cho bai toan chung dugc din xuat tir cac 1op
noi trén.

Xét mot thi du don gian 13 bai toan quan Iy thu vién. N6 gbm 2 bai toan
b6 phan 1a quan ly sich va quan 1y doc gia. Chung ta s& x&y dung Iop SACH
va 1lop DOC GIA. Sau do dung cic lop nay lam co so dé xay dung 16p
THLU VIEN.
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Chuong 6

TUONG UNG BOI VA PHUGNG THUC Ao

Twong itng boi va phurong thirc do la cong cu manh cia C*™ cho phép
t6 chirc quan Iy cac ddi rwong khdc nhau theo ciing mét hege do. Mot khai
niém khdc lién quan ld: 16p co s6 trivu tuong. Chirong nay sé trinh bay cdch

sir dung cdc céng cu trén dé xay dieng chuong trinh quan Iy nhiéu doi tupng
khdc nhau theo mét liwge d6 théng nhdt.

§ 1. PHUONG THUC TINH

1.1. L& goi téi phuong thire tinh

Nhur da biét mot 16p din xuét duorc thira ké cac phuong thirc cua cac 16p
co s& tién bdi cia n6. Vi du 16p A 13 co s¢ ctia B, 16p B lai la co s¢ cta C,
thi C c6 246p co sotién bdila B va A, LopC duqc thira ké cac phuong thuc
cua A va B. Cac phuorng thirc ma chung ta vén néi 14 cc phuong thic tmh
Dé tim hjéu thém vé cach goi tdi cac phuong thirc tinh, ta xét vi du vé cac
lép A, B va C nhu sau:

class A
{
public:
void xuat ()
{
cout << "\n Lop A " ;
}
b2
class B:public A
{
public:
-void xuat ()
{
cout << "\n Lop B "™ ;
}
}i
class C: public B
{
public:
void =xuat ()

{
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cout << "\n Lop C "™ ;
}
b:

Ldp C 6 2 16p co s& tién bdi 1a A, B va C ké thira céc phuong thire cia A va B.
Do d6 mdt dbi tugmg cia C s& ¢6 tdi 3 phuong thirc xuat. Hay theo r6i cdc cdu
[Enh sau:

C h; // h 1a d8i tugng kidu C

h.xuat(}; // Goi t&i phuong thidc h.D::xuat{)
h.B::xvat(}; // Goi téi phuong thiac h.B::xuat (}
h.A::xuat(}; // Gei téi phuong thic h.A::xuat{)

Céc 161 goi phwong thire trong vi du trén déu xuit phat tir d6i tuong h va moi 1oi
goi déu xac dinh rd phuong thirc cin goi.

Béy gitr ching ta hily xét cac 1oi goi khong phai tir mgt bién dbi tugng ma tir
mdt con tro, Xét cac cau lénh:

A *p, *qg, *r; // p, 9, r 13 con tro kidu A
A a; // a la d6i tuogng kidu A
B b; // b la déi tugng kiéu B
C C; // c© la d6i tugng kidu c

Chiing ta hiy ghi nhé ménh dé sau vé con tro clia céc 16p din xudt va co s

Phép gan con tro: Con trd clia 16p co s& ¢d thé ding dé chia dia chi cic dbi
tuong coa 16p dan xudt.

Nhu vy ca 3 phép gan sau déu hop 1é:

p - ka
q = &b ;
r - o

Chiing ta tiép tuc xét cac loi goi phuong thirc tir ¢ac con tro p, g, 1
p—>xuat {);
qg->xuat {});
r->xuakbt () ;
va hay ly giai xem phuong thirc ndo (trong cac phuong thirc A::xuat, B::xuat va
C::xuat) dugc goi. Céu tra 1&i nhur sau:

Ca 3 cau lénh trén ddu goi 161 phuong thire A:xuat(), vi cac con tro p,gvar
déu co kidu A.

Nhur vy ¢6 thé tém luge cach thire goi cac phuong thirt tinh nhur sau:

Quy tiic goi phuong thire tinh: Loi goi t¢i phuong, thire tinh bao gid cling xé4c
dinh rd phuong thirc nao (trong sé cac phuong thirc tring tén cba céc 1dp ¢b quan
hé thira ké) dugc got: !

l. Néu 161 goi xuit plhat 1ir mét d6i twgng cha 16p nao, thi phuong thire cia lop
dé s€ duoc goi.
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2. Néu 1&i goi xudt phat tir mot con o kiéu 16p nao, thi phuong thirc cia lop
do6 s& duge got bat ké con trd chira dia chi ctia d6i tugng nao.

1.2. Vidu

Xét 4 16p A, B, C va D. Lop B va C ¢6 chung 16p co sé A. Lop D din xudt tir C.
Ca 4 Idp déu ¢ phuang thirc xuat(). Xét ham:
void hien{d *p)
{
p->xuat {});
}

Khéng can biét toi dia chi ciia déi tugng nao s& truyén cho déi con trd e
161 goi trong ham ludn Tudn goi toi phuong thic A::xuat() vi con trd p kiéu
A. Nhu viy bén ciu 1énh:

hien{&a};
hien{&b);
hien{&c);
hien(&d);

trong ham main (cua chuong trinh dudi day) déu goi t6i A::xuat().
//CT6-01
// Phuong thuc tinh
#include <conio.h>
#include <stdio.h>
#include <icstream.h>
#include <ctype.h>
class A
{
private:
int. n;
public:
Al)
{
n=0;
}
A{int nl)
{
n=nit;
4
void xuat{)
{
cout << "\nLop A: "<< n;
}
int getN({)
£
return n;

! .
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}s
class B:public A
{
public:
B{):A(
{
}
B{int nl):A(nl}
{
}
void xuat{)
{
cout << "\nLop B: "<<getN();
}
1
class C: public A
i
public:
C(y:AD
{
}
C{int nl):A(nl}
{
}
volid xuat ()
{
cout << "\nLop C: "<<getN{]);
}
¥
class D:public C
{
public:
D{):CN)
{
}
D{int nl):C({nl})
{
}
volid xuat ()
{
cout << "\nLop D: "<<getN():;
}
b:
void hien{hA *p)
{
p—>xuat () ;
}
void main(}
{
A a(l};
B bi{2);
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C ¢{(3);

D di1);

clrscri{);
hien(&a);
hien(&b) ;
hien(&c);
hien(sd);
getch() ;

§ 2. SU HAN CHE CUA PHUONG THUC TINH

Vi du sau cho thay su han ché cua phirong thirc tinh trong viéc sir dung
tinh thira ké dé phat trién chuwong trinh.

Gia su cdn xdy dung chuong trinh quan 1y thi sinh. M&i thi sinh dua vao
ba thude tinh: Ho tén. sd bao danh va téng diém. Chuong trinh gdm ba chirc
nang: Nhap dir liéu thi sinh. in dir liéu thi sinh ra may in va xem - in (in ho
tén ra man hinh. sau dé lya chon hogic in hoic khéng). Chuong trinh dudi
day su dung 1op 18 (Thi sinh) ddp tmg dwge yéu ciu dat ra.

S /CTe-02

// Han che phuong thue tinh

// Lop T8

¥include <conic.h>

#include <stdioc.h>

#include <lostrcam.h>

finclude <ctype._h>

class TS

{
private;
char ht{25%];
int sobd;
Tloat td;
public:
void nhapt)
{
coul. << "\nllo Len: " ;
tflush{stdin}; gets(ht);
cout. << "S50 bao danh: ™ ;
cin »>» sobd;
coull << "Tong diem: " ;
cin »>» td;
}
vold in{}
{
fprintf{stdprn, "\n\nlo ten: %s", ht);
fprinti (stdprn, "\nSo bao danh: %$d", sobd);
fprintf(stdprn, "\nlong diem: $0.1f", td);
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}
void xem in ()
{
int ch;
cout << "\nlo ten: ™ << ht ;
cout << "\nCo in khong? - C/K" ;
ch = toupper{getch(});
if f(ch=='C"})
this—->in();
1
Vo
void main{}
{
TS t[1001});
int i, n;
cout << "\nSoc thi sinh: “;
cin >> n;
for (i=1; i<=n; ++i}
t(i] -nhap{):
for (i-1; i<=n; ++1i)
t[i].xem in();
getch();
}

Gia sit Nha trwong mudn quan ly thém dia chi cuta thi sinh. Vi su thay
d61 ¢ diy 1a khong nhiéu, nén chang ta khong da dong dén 1op TS ma xay
dung lop mot TS2 dan xuat tio lop TS. Trong 16p TS2 dua thém thudc tinl
dc (dia chi) va cac phuong thire nhap, in. Cu thé 1dp TS2 duge dinh nghia
nhur sau: ,

class TS5Z2:public TS

{
privale:
char dec[30]1 ; // Dia chi
public:
void nhap()
{
TS::nhap{);
cout << "Dia chi: " ;
fflush(stdin); gets{dc);
}
void in{()
{
TS::in () ;
fprintf (stdprn, "\nDia c¢hi: %s", dc);
H
s

Trong lap TS2 khong xdy. dung lai phuong thire xem_in, ma s&€ dung

phuong thie xem_in cva lop TS, Chuong trinh méi nhu sau:
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//CT6E-03

// Han che phuong thuc tinh
// Lop TS 182

finclude <conio.h>

$include <stdio.h>

finclude <iostrcam.h>
#include <ctype.h>

class TS
{
private:
char ht[25];
int sobd;
float td;
public:
void nhap{}
{

coul. << "\nHo ten: " ;

fiush(stdin):; gets(ht};

cout << "S5a0 bao danh: "™ ;

cin >>» sobd;

cout << "Tong diem: " ;

cin >>» td;
1

volid inf{)
{
fprintf {stdprn, "\n\nllo ten: %s", ht);
fprintf(stdprn, "\nSo0 bao danh: %d"™, sobd);
fprintf(stdprn, "\nTong diem: %0.1f", td}:
}
void xem_in(}

{

inL ch;

cout << "\nllo Lten: ™ << ht ;

cout << "\nCo in khong? - C/K" ;

ch = toupper{geltch()}):

i1 {ch.-'CY)

this->in{); //Goi den TS::in() (Vi this
// la con tro kieu TS)

}
bog
class 1'S2: public TS
{

private:
char decl30) ; // Dia chi
public:
void nhap()
{
TS: :nhap{):
cout << "Dia chi: " ;
fflush{stdin); gets{dc};
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}
volid infi)
{
TS::in{);
fprintf(stdprn, "\nDia chi: %s", dc);
}
b
void main ()
{
TS2 -[100];
int i, n;
cout << "\nSo thi sinh: ";
cin >> n;
for (i=1l; i<=n; ++i}
tli] -nhap(}):
for {i=1; i<=n; ++1)
t[il.xem in();
geleh () ;
}

Khi thuc hién chuong trinh nay, ching ta nhan thdy: Dix liéu in ra vin
khong co dia chi. Didu niy ¢é thé giai thich nhu sau:

Xét cdu 1énh (tha 2 Wr dudi 1én trong ham main):

Efil.xcm in() -

Cau 1énh nay goi 101 phuong thirc xem_in cua lop TS2 (vi t[i] 1a déi wrong
cua lép TS2). Nhung 16p TS2 khong dinh nghia phuong thirc xem in, nén
phuong thire TS::xem_in() s& dugce goi toi. Hay theo r8i phuong thire ndy:

void xem in{)

{int ch;
cout << "\nHo ten: " << ht ;
cout. << "\nCo in khong? - C/K" ;

ch = toupper{getch{)}:
if{ch=="C")
Lhis—>in(}; // Goi den TS::in() (Vi this la
// con tro kieu TS5}
}

Céc énh ddu cua phuong thire s& in ho tén thi sinh. Néu chon ¢6 (bim

phim C), thi cau Iénh:
this->inl();

s& duoc thue hién. Mic du dia chi caa tfi] (1a ddi tuong cua 16p TS2) duge
truyén cho con trd this, thé nhung ciu 1énh nay luén ludn goi 16i phuong
thirc TS::in(), vi con tro this ¢ diy cd kiéu TS va vi in() 1a phuong thirc tinh.
Két qua 1a khéng in duge dia chi cha thi sinh.

Nhu vy viée sit dung cdc phuong thirce tinh in() (trong cac 1op TS va
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- TS2) da khong dép ing duge yéu ciu phat trién chuong trinh. C6 mét giai
phép rat don gian 1a: Pinh nghia cac phuong thirc in() trong cac 16p TS va
TS2 nhu céce phuong thire o (virtual).

§ 3. PHUPONG THIPC AO VA TPONG NG BOI

3.1. Cach dinh nghia phuong thire do
Gia str A 1a 16p co s@, cac 16p B, C, D dan xudt (tryc tiép hodc dan tiép)

tr A. Gia str trong 4 1dp trén déu co cac phuong thirc tring dong tiéu dé

(triing kiéu, tring tn, trung cac dbi). Bé dinh nghia cac phuong thire nay 1a
céc phuong thirc 4o, ta chi cén:

+ Hodc thém tir khod virtual vao dong tiéu dé cla phuong thire bén trong
dinh nghia [op co s& A.

+ Hodgc thém tir khod virtual vao dong tiéu dé bén trong dinh nghia cua
tat ¢ cac tép A, B.CvaD,.

Vi du:
Cach |
class A

{

virtual veid hien thif{}
{
cout << “\n Dy 12 1ép A" ;
¥z
Yo
class B : public A
{

void hien thi(}
{
cout << “\n bay la 1lép B” ;
Vi
Vo
class C : public B
{

void hien thi()
{
cout << “\n Pay la 1ép C~ ;
b2
b
class D : public A
{
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void hien_thi(}
{
cout << “\n Day la ldp D” ;
¥
| -
Cach 2:
class A
{
virtual woid hien thi{)
{
cout << “\n bay 14 16p A~
}:
Y o
class B : public A
{
virtual wveoid hien thi({)
{
cout << “\n PBdy 14 1lép B”
};

-,

ne

class C : public B

virtual wvoid hienn thif{)
{
cout << “\n bay la 1lé&p C*
}:
| I
class D : public A
{

éiitual vaid hien_thi ()
{
cout << “\n Piy la 1é6p D"
+:
} H
Chit p: T khoa virtual khéng duoc dit bén ngoai dinh nghia 16p. Vi du
néu viét nhu sau 12 sai (CTBD sé bao 15i).

class A
{ -
;i;Lual vaid hien thi{) ;
vi;tJaL void hien thi{) // Sai
{cout << “\n Bay 134 1l6p A" ;
bi
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Cén stra lai nhu sau:

class A
{
;i£tual void hien thi() ;
vofd: hien_thi{} // bang
{ coul << “\n Bay la 1ép A" ;
}:

3.2. Quy tic goi phuong thire do

Dé ¢6 su so sanh vai phurong thire tinh, ta nhic lai quy tdc goi phuong
thirc tinh néu trong §1.

3.2.1. Quy tie goi phwong thire tinh

Lot got to1 phuong thite tinh bao gitr cling xac dinh rd phuong thirc
nao (trong s6 cac phuong thirc tring tén cia cac 16p cd quan hé thira ké)
dugc got:

1. Néu 1o goi xuft phat tir mét déi tugng cua lgp nao, thi phuong thirc
cua lop do s€ duge gol.

2. Néu 1o goi xuft phit tr mdt con tro kidu 16p ndo, thi phuong thirc
cta 1op d6 s& duge goi bit ké con tro chira dia chi cia dbi twong nao.

3.2.2. Quy tiic goi phuong thirc do

Phuong thice ao chi khac phuong thite tinh khi duge goi tir mét con tréd
(trirong hop 2 néu trong muce 3.2.1). Lo1 goi t&1 phuong thire do tir mdt con
tro chua cho biét 16 phwong thire ndo (trong sé cac phuong thiic 4o tring tén
cita cde 10p 6 quan hé thia ké) s& duoc goi. Pidu nay phu thude vao dbi
tuong cu thé ma con tro dang tro téi: Con tré dang trd t1 dbi tugng cia 1op
nao thi phuong thuce cua [&p do s& duge goi.

Vidu A, B, C va D la cac 1op d3 dinh nghia trong 3.1. Ta khai bao mét
con tro kiéu A va 4 dbi wrong:

A *p ; // p la con trdo kxiéu A

A a ; // a la bién dbi tugng kidu A
B b ; // b 13 bién dbi tuong kiéu B
C c ; // ¢ la bién dbi tuong kidu C
D d ; // d la bi6n d&éi tuogng kiéu D

Xét o1 goi td1 cée phuong thire do hien_thi sau:
P o &aj; - // p tro téi déi tugng a cua lap A
p—>hien_ thi{} ; // Geoi téi A::hien thi (}
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p = &b; // p trd téi dbi tugng b ciia 16p B
p->hicen thi{) ; // Goi téi B::hien thi{)

p o &C; // p trd téi dbi tuogng © cua lép C
p->hien thi(); // Goi té&i C::hien_thi{()
p = &d: // p trd tédi ddi tuong d cna 1p D

p->hien thi(}; // Goi tdi D::hien thi()
3.3. Tuong irng boi
Chiing ta nhan thiy e¢ting mét cau 1énh
p->hien thi{);
twong wng voi nhidu phuong thire khac nhau. Day chinh 1A tuong tng bi.
Kha ning nay rd rang cho phép xur 1y nhiéu doéi tugng khac nhau, nhiéu
cong viée, tham chi nhiéu thudt todn khac nhau theo cing mét cach thire,
cting mot luoe db. Pidu nay s& duge minh hoa trong cac muc tiép theo.
3.4. Lién két dong
Cé thé so sanh su khac nhau giit phuong thire tinh va phuong thize 4o trén
khia canh lién két mét 101 goi véi mot phuong thire. Trér 1ai vi du trong 3.2:

A *p; // p 13 con tro kidu A

A a; [/ a la pién 4di tugng kiéu A
B b ; // b la bién dbéi tuong kiédu B
C ¢ : [// ¢ la bién dbi tugng kidu C

D d; // d1a bién déi tugng kidu D

Néu hien_thi() 1a cac phwong thire tinh, thi di p chira dia chi cia cdc dbi

tugng a, b, ¢ hay d, thi 161 goi:
p->hicn thi(} :
ludn ludn goi 161 phuong thire A:hien_ thi()

Nhur viy mot 101 goi (xudt phat tir con trd) téi phuong thirc tinh ludn ludn
licn két véi mot phuong thire ¢b dinh va su lién két nay xac dinh trong qua
trinh bién dich chuong trinh.

Ciing voi lon got:

p->hien_thi(} ;
nhu trén. nhung néu hien thi() 13 cde phuong thic do, thi 131 goi nay
khéng lién két cing véi mot phuong thire cu thé ndo. Phwong thirc ma nd
lién két (goi t&i) con chua xac dinh trong giai doan dich chwong trinh.
Lo1 g0l nay sé:

+ lien két v&i Axhien thi(), néu p chira dia chi ddi tuong lop A

+ lién két véi Bithien thi(), néu p chta dia chi dbi tuong 16p B
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+ lién két vai C:zhien _thi(), néu p chra dia chi déi tuong 16p C
+lién k&t voi Dizhien_thi(), néu p chira dja chi dbi twong 16p D
Nhu vay mét 161 goi (Xl.ldt phat tir con tré) téi phuong thire 40 khdng lién
két vai mdt phuong thac ¢ dinh, ma tuy thudc vao ndi dung con tré. Do la
sur hién két dong va phuong thire duge lién két (duoc goi) thay dbi mdi khi
¢6 su thay ddi noi dung con trd trong qua trinh chay chuong trinh.

3.5. Quy tiic gin dia chi déi trgng cho con tré I6p co s&

+ Nhu da néi trong §1, C™ cho phép gan dia chi déi tugng cua méot

16p dan xuit cho con tré clia 16p co s¢. Nhu Vay cac phép gdn sau (xem
3.2) la dung:

A *p ; // p la con tré kidu A

A a ; // a la bién dbéi tuong kidu A
B b ; // b 1la bién d46i tugng kidu B
C c ; // c© 1la bién dbéi tuong kidu C
o d; // d 1a& bién déi tugng kidu D
P = &ka; // p va a cing 1lép A

P =6&b; // p ld con tré 16p co sd, b 1la

// déi tugng 1ép din xuit

&c; // p 14 con trd 1ép co sd, c la
// dbéi tuogng. 1ép din xuit

P - &d; // p 14 con trd 16p co sd, d 1a
// dbéi tuong 16p din xuit

+ Tuy nhién cin chii y la: Khonf= cho phép gén dia chi déi tuong cua 1op
¢ 50 cho con trd ctia 16p din xudt. Nhu vay vi du sau la sai:

™
'

B *q ;
N o oa ;
q = &a;

%1 vi: Gan dia chi déi tugng cta 16p co s& A cho con tr6 cia 16p din
xuit B

3.6. Vi du

Ta sita chuong trinh trong §1 bing cach dinh nghia cac phuong thire

xuat() 1a ao. Khi dé bén cau lénh:

hienf{&a);

hien{sb};

hien(&c);

hien(&d);
trong ham main (ctia chuong trinh dudi day) s& lan luot gol toi 4 phuong
thirc khac nhau:

Az rruat ()

B::xuat{)
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C::xuat{}
D: :xuat ()
//CT6-011
// Phuong thuc ao va tucong Gng bdi
¥include <conio.h>
#include <stdio.h>
tinclude <iostream.h>
finclude <ctype.h>
class A
{
private:
int n;
public:
A()
{
n=0;
}
A{int nl)
{
n=nl;
}
virtual void xuat{}
{
cout << "\nLop A: "<< n;
}
int getN{)
{
return n;
}
b:
class B:public A
{
public:
B(Y:A{)
{
}
Biint nl}:A{nl)
{
}
void xuat ()
{
cout << "\nLop B: "<<getN({}:
1
b;
class C:public A
{
public:
Cly:Al)
{
b
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Ci(int nl):A{nl)
{
}
void xuat {)
{
cout << "\nLop C: "<<getN(};
}
be
class D: public C
{
public:
D{Yy:C()
{
t
"Dfint nl1):Ci{nl)
{
}
void xuat ()
{
cout << "\nLop D: "<<getN();
}
b
void hien(A *p)
{
p->xuat () ;
}
void main{)
{
A all)y;
B bit2):
C ci(3);
D d{4});
clrscri{);
hien(&a);
hieni{&b);
hien(&c);
hien(&d) ;
getch();
}

3.5. Sy thira ké ciia cac phuong thire do
Ciing gidng nhu cac phuong thirc thong thudng khéc, phuwong thirc ao
clng ¢6 tinh thira ké. Ching han trong chuong trinh trén (muc 3.4) ta bo di
phuong thic xuat{() cia lop D, thi cdu 1énh:
hien(&d) ;
{cAu 1énh gan cudi trong ham main) s@ 2oi t&i Cixuat(), phuong thitc nay
duge ké thira trong 16p D (vi D din xuét tir C).
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§4. S’ LINH HOAT CUA PHUONG THUYC AO TRONG PHAT TRIEN
NANG CAP CHUONG TRINH

Vi du vé céc lop TS va TS2 trong 82 di chi ra sy han ché cua phuong
thire tinh trong viéc str dung tinh thira ké dé ning cép, phat trlen chirong
trinh. Trong §2 ciing da chi ra lép TS2 chura dép mg duoc yeu cau néu ra la
in dia chi cua thi sinh. Giai phép cho vin d& nay rit don gian: Thay cac
phuong thire tinh in() bing cach ding ching nhu cdc phuong thirc ao.
Chuong trinh khi d6 s& nhwr sau:

//CT6-03B

// Sy linh hoat c¢iha phuong thic &ao
// Lop TS TS2

#include

$include

finclude

#include

class TS
{

<conio.h>
<stdic.h>
<iostream.h>
<ctype.h>

privateo:
char ht{25];
inl. sobd;
floal td;
public:
void nhap()

{

}

cout << "\nllo ten: " ;
fflush(stdin};

gets{ht);

cout << "So bac danh: " ;
cin >> sobd;

cout << "Tong diem: " ;
cin »>> td;

virtual wvoid in{}

{

1

fprintf (stdprn, "\n\nllo ten: %s"™, ht);
fprintf (stdprn, "\nSc bao danh: %d", sobd);
fprintf (stdprn, "\nTong diem: %0.1f", td):

void xem in ()}

{

int ch;

cout << "\nHo ten: "™ << ht ;

cout << "\nC¢ in khong? - C/K" ;

ch = toupper{getch{));

if (ch=='C"'])

this->in{}; // Vi in{) 13 phuong thilc ao nén

//cé thé goi dén TS::in(} hodc TS2:

tin{)
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}
bog
class TS2:public TS
£
private:
char de[30] ; // Dia chi
public:
void nhap{)
{
TS: :nhap(};
cout << "Dia chi: " ;
fflush{stdin); gets(dc);
}
void in{}
{
TS5::in();
fprintf (stdprn, "\nDia chi: %s", dc):
}
b:
void main ()
{
TS2? t{100];
int i, n;
cout << "\nSo thi sinh: ";
cin >> n;
for (i=1; i<=n; ++1)
t[il.nhap():
for (1-=1; i<=n; ++1i)
t[i].xem_in();
getch};
} .

Khi thyre hién chirong trinh nay, ching ta nhan thay: Dir liéu thi sinh in ra
dd co dia chi. Piéu nay co6 thé giai thich nhur sau:

Xét cdu 1énh (thir 2 tir duéi 1én trong ham main):

tlil.xem in{) ;

Céu 1énh nay goi toi phuong thirc xem_in cia 16p TS2 (vi t[i] 1a déi
tugng cua 16p TS2). Nhung 1ép TS2 khong dinh nghia phuong thuc
xem_in, nén phuong thirc TS::xem_in() s& duge goi tdi. Hiy theo rdi
phuong thae nay:

vo%d xem inf{)

{
int ch;
cout << "\nHo ten: ™ << ht ;
cout << "\nCe in khong? - C/K" ;
ch = toupper{getch{});
this->in(}; // Vi in() la phuong thitc 3o nén

//cod thé goi dén TS::in() ho3c TS2::in{)
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Céac 1énh dau cta phuong thirc s& in ho tén thi sinh. Néu chon C6 (bdm
phim C), thi cau 1énh:
. this->in{() ;
s¢ dugc thue hién. Pia chi cua t]i] (12 d6i tuong cua 16p TS2) duge truyén
cho con tré this (cua l6p co s¢ TS). Vi in() 1a phuong thire do va vi this dang
tro t6i dbi tugng t[i] cua lop TS2, nén clu Iénh nay goi téi phuong thire
1S2::1n(). Trong phuong thire TS2::in() ¢6 in dia chi cia thi sinh.

Nhu vy viée sir dung cac phuorng thirc tinh in() (trong cic lop TS va
TS2) da khong dép ung duoe yéu cdu phat trién chuong trinh. C6 mét giai

phéap rat don gian [a: Dinh nghia cic phuong thirc in() trong céc 1op TS va
TS82 nhu cac phuong thite do (virtual).

§5.LOP CO SO TRIPU TUONG
5.1. Lop co s& truu tugng

MOt 16p co s¢ triru tuong 13 mot 16p chi duoc ding 1am co sé cho céc lép
khac. Khong hé c6 dbi tugng nao chia mot 10'p triru tugng dugce tao ra ca, boi
vi n6 chi duoc ding dé dinh nghia mét sé khai niém téng quat, chung cho
cc 16p khac. Mot vi du vé 16p triru tugmg 1a 16p CON_VAT (con vat), nd sé
dung lam co s¢r dé xay dung chic 16p con vit cu thé nhy lép CON_CHO (con
cho), CON_MEO (con méo).... (xem vi du bén dudéi)

Trong C™". thuat ngfr “Lép trim twemg” diic bidt 4p dung cho cac lép ¢o
chia ¢dc phuong thire 4o thuin tuy. Phuong thie 3o thudn tuy 1la mot
phuong thire 40 ma ndi dung cia né khdng ¢6 gi. Cach thite dinh nghia mét
phuong thiic 4o thudn tuy nhu sau:

virtuwal void tén_phuong thuc() = 0 ;
Viduy:
class A
{
public:
virtual void nhap() = 0 ;
virtual void xuat() = 0 ;

void chuong{);
|
Trong vi dy trén, thi A 14 16p co s& triru tugng. Cac phuong thire nhap va
xuat duoc khai béo 1a cac 16p a0 thuan tuy (bang cach gén sb 0 cho ching
thay cho vi¢e cai diit cdc phuong thie nay). Phuong thirc chuong() 1a mot

225



phuong thire binh thuong va s& phai ¢6 mét dinh nghia ¢ dau do cho phuong
thirc nay.

Khéng ¢ déi tugng nao cua mot lop triru tuong lai ¢6 thé duoc phat
sinh, Tuy nhién céac con tré va cac bién tham chiéu dén cac déi tugng cua
I6p triru tuong thi van hop 1&. Bat ky 16p nao dén xudt tir mot 16p o sér
tritu tuong phai dinh nghia lai tit ea cac phwong thirc thuin 4o ma no
thira huong, hodc bang cdc phuong thirc 4o thuln tuy, hoic bing nhirng
dinh nghia thwc su. Vi du:

class B : public A

{
public:
- virtual void nhap{}) = 0 ;
virtual void xuat/{)
{ // Cac ciu lénh
}
b

Theo y nghia vé huong dbi tugng, ta van c6 thé c6 mot 16p triru tirgng ma
khong nhat thiét phai chita dung nhimg phwong thitc thudn tuy ao.

Mt cach téng quat ma néi thi bét ky 16p ndao ma né chi duge dung
lam co s& cho nhitng 16p khac déu 6 thé duoce goi 1a “lop triru tugng™.
Mot cach dé dang dé nhén biét mét 16p triru tuong 13 xem cé ding 16p
d6 dé khai bao cac ddi twong hay khong?. Néu khong thi dé 1a 16p co
SO triru taong.

5.2. Vidu .

Gia slr ¢4 20 6. mdi 6 ¢ thé nudi mdt con ché hodic mdt con méo. Yéu
cdu xdy dung chuong trinh gdm cac chirc nang:

+ Nhip mét con vt moi mua (hodic ché, hodc méo) vao 6 r5ng dau tién.

i Xuat (dem ban) mdt con vét (hodce chd, hodc meéo).

+ Théng ké cac con vit dang nudi trong 20 6.

Chuong trinh duoc t6 chire nhu sau:

+ Trude tien dinh nghia lop CON_VAT la 16p co s¢ 40. Lop nay ¢6 mot
thudc tinh la tén con vit va mét phuong thire do dung dé xung tén.

+ Hai l6p 14 CON_MEO va CON_CHO dugc din xuit tir 1ép CON_VAT

+ Cudi cung 1a 1ép DS_CON_VAT (Danh sach con vat) dung dé quan ly
chung ¢& méo va ché. Lép nay ¢6 3 thudce tinh 1a: s con vét cuc dai (chinh
bang s6 8), sb con vat dang nuéi va mdt mang con trd kidu CON_VAT. Méi
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phan tu mang s& chira dia chi cua mdt ddi tugng kiéu CON_MEO hosc
CON CHO. '

Lop s€ ¢6 3 phuong thire dé thue hién 3 chire nang néu trén cua chuong
trinh. Noi dung chuong trinh nhu sau:
//CT6-04
// Lop co so truu tuong
// Lop CON VAT
#include <conio.h>
ffinclude <stdio.h>
#include <icstream.h>
#include <ciype.h>
#include <string.h>
class CON VAT
{
protected:
char *ten;
public:
CON VAT ()
{
Len = NULL;
]
CON VAT (char *tenl)
{
ten = strdup(tenl);
1
virtual void xung tenf{)

{
}

} o

class CON MEO:public CON_VAT
{
public:
CON_MEO({) : CON VAT (}

{
}

CON_ MEOC (char *tenl) : CON_VAT (tenl)
{
}

virtual wvoid xung ten{}
{

cout << "\nToi la chu meo: " << ten

}

r

HH
class CON CHO:public CON VAT
{
public:
CON_CHO{) : CON VAT (}
{
1
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CON_CHO(char *tenl) : CON_VAT (tenl)

{
t
virtual void xung ten{)
{
cout << "\nTeil la chu cho: ™ << ten ;
}
}i:
class DS CON VAY // Danh sach con wvat
{

privatoe:
int max so_con vat;
int so con vat;
CON_ VAT **h ;

public:
3S_CON VAT (int max);
~DS CON_VAT();
int nhap({CON VAT *c);
CON_VAT* xuat {int n}j;
void thong kef);

b
DSMCON_VAT::DS“CON_VAT{int max)
{
max so_con_vat = max;
so con val - 0;

h new CON VAT* [max];
for (intL i=0; i<max; ++i)
hiil = NuULL;

}
DS_CON_VAT::~DS CON VAT({}
{
max_so_con_ val - 0;
s0_con vat a;
deleLe'h:
}
int DS _CON VAT: :nhap (CON_ VAT *o)
i

it (so_con Vatﬂmmax_somcon_vat}
return 0;
int i=0;
while {h]i]!=NULL) ++ij;
hli}-c;
so_con vat++ g
roturn (i1} ;
}
CON VAT* DS CON VAVl sxuat (int n)
{
if (n<l || n >» max_so _con vat)
return NULL
—-—n ;
if (hinl)
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CON_VAT *c = h[nl;
h[n]=NULL;

s con vat—— ;
return c;
}
alse
return NULI;
L4
void DS CON VAT::thong ke ()
{
if {(s0 con vat)
i
cout << "\n" ;
for {int i=0; i<max so con vat; ++1i})
if (hiil)
hlil]->»xung_ ten();
}
}

CON CHOQ cl ("MUC");
CON_ClC c2{"VEN™ )
CON CHO c3("LAI");
CON CHO ci {"NHAT"™} ;
CON_CHO  cS5{"BONG") ;
CON_MEC ml {("MUOP") ;
CON MEG m2("DEN");
CON MEO m3 ("TRANG");
CON MKQ m4 (“TAM THE");
CON MEC m5{"VANG");
void main(}
{
NS CON VAT d(20);
clrser();
d.nhapf{scl);
inl im? = d.nhap{&m?2);
d.nhap{&c3};
d.nhap{&ml};
inl icd = d.nhap{&cd);
d_nhap{&cb);
d.nhap (&mb5} ;
d.nhap(sc?);
d.nhap{&m3) ;
d.thong ko{};
d.xuat {im2) ;
d.xual {icd};
d.thong kc{);
gcteh{};
}

Chii y: Theo quan diém chung vé cach thire sir dung, thi 16p CON_VAT
1a 16p ¢o s& triru twong. Tuy nhién theo quan diém ctia C™ thi lop nay chua
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phai 1a I6p co s¢ triru twgng. vi trong 16p khéng ¢6 cac phuong thire thudn
tuy ao. Phuong thie xung_ten:
virtual void xung tenf}
{
b
la phuong thitc 40, duge dinh nghia diy du, mac du than caa no 1a rdng.
Do viy khai bao:
CON_VAT cv({“Con vat chung™);
van duge C chdp nhan.
Bay gio néu dinh nghia lai phuong thirc xung_ten nhu sau:

virtual void xung Len() = 0 ;

thi nd trdr thanh phuong thire thuan do va C° s& quan niém lop CON_ VAT
ta lop triru trong. Khi dé ciu 1énh khai bao:

CON VAT cv(“Con vat chung”);
s& bj C"" bat 11 vai théng bio:

Cannot crealc instance of abstruct class ‘CON_VAT'

§6. S DUNG TWONG IPNG BOI VA PHUONG THUC AO
6.1. Chién luge siv dung tuong ung bji

Tuong wng boi cho phép xét cée vin dé khace nhau cdc dbi tuong khac
nhau. cac percm;: phdp khdc nhau, cdc cach giai quyét khac nhau theo cung
mét luge do chung.

Cdc bude ap dung tuong ting bi c6 thé 1dng két lai nhu sau:
1. Xay dung la:'rp CO $O triru tugng bao pdm nhirng thudc tinh chung nhat
ctia cdc thue thé can quan ly. Dua vao cdc phuong thirc ao hay thuin o

ding d¢ xay dung cdc nhom phuong thite 40 cho cdc 1ép din xudt sau nay.
Méi nhom phueng thire 4o sé thue hi¢n mét chire nang nao dé trén céc lop.

2. Xay dung cic 1op dan xudt bat dau tr 10p co s& triru tuong. S& mic
dan xudt-la khéng han ché. Céc 16p dan xudt s& mo ta cac dbi trong cu thé
can quan 1y,

3. Xdy dung cdc phuong thite o trong cac dan xuét. Cac phuong thirc nay
tao thanh cac nhém phuong thire 4o trong so d6 cac 16p ¢ quan hé thira ké,

4. Xay dung 16p quan ly cac dbi tugng. Dit liu cua Idp nay 1a mét day
con trd cua 1op co si triru tuong ban dau. Céc con tré nay c6 thé chia dia

chi ddi tuony cua cdc I&p din xuit. Do vdy <6 thé dung céc con tré nay dé
thye hign céc thao tac rén cae doi tugng ctia bit ky 1op din xuit nao.
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6.2. Viduy

Chuong trinh quan 1y cac con vit trong §5 1a mdt vi du vé cach siur
dung tuong tmg bdi. Dudi day 14 mot vi du khac. Gid st ¢é 4 hinh vé:
Doan thang. hinh tron, hinh chir nhat va hinh vudng. Bén hinh cho hién
thang hang trén man hinh tao thanh mét buc tranh. Néu thay déi thir tw
cac hinh s& nhdn duge cic bic tranh khac nhau. Chuong trinh dudi day
s& cho hién tit ¢a cac bue tranh khac nhau. Chuong trinh dugc td chire
theo cac burde néu trong 6.1

+ Lop co sé& triru tugng 1a 16p HINH (hinh) gdm mot thude tinh mau
(mau) va mdt phuong thire a0 thuin tuy:

virtual void draw{int =, int y) = 0

+ Che 10p din xudt tryc tiép tir 1ép hinh 13 : DTHANG, HTRON va
CHUNHAT.

+ Lép VUONG dan xuét tir 1ép CHUNHAT.

+ Lop qwm {y chung 1a lép plcture ¢é thude tinh 1a mdt mang con trd
kiéu HINH ¢dm 4 phan tie ding d¢é chira dia chi 4 ddi twgng: DTHANG,
FITRON, CHUNHAT va VUONG. Sir dung phuong thae draw goi tu 4
phan tir mang noi trén s¢ nhin duge mot bire tranh. Bang cach hodn vi céac
phan tu ndy. s& nhan dugce tat ca cac bae tranh khac nhau.

//CT6-05

// Lop co so truu tuong

// Lop hinh hoc

#tinclude <conio.h>

$include <graphics.h>

class HINH

{
private:
int maua;
public:
HINH{int m)
{

meitl CoImg
1
inl geotmaul)
{
return mau;
}
virtual void draw({int x, int y) = 0;
}:
class DUNANG : public HINI
{
private:

int dodai;
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public:
DTHANG (int d, int m) :HINH {m}
{
dodai - d ;
}
virtual void draw{int x, int y)
{
setcolor {getmau(}) ;
line{x, v, xtdodai, y) ;
}
}:
class CHUNHAT: public HINH
{
private:
int rong, caos;

public:
CHUNHAT (int r, int ¢, int m}:HINH({m)
{
rong = r; €ao = ¢;

}
virtual void draw{int x, int y )
{
setcolor{getmaud}) ;
reclangle{x, y, xtrong, ytcao);
setfillstyle{l,getmau{});
floodfill (x+rong/2, y+cao/2, getmau{) }:
}
¥z
class VUONG : public CHUNHAT
{
public:
VUONG (int a, int m): CHUNHAT{a,a,m)
{
1
bi
class HTRON: public HINH
{
private:
int bk; //Ban kinh

public:
HTRON{int bkl, int m) :HINI(m)
{
bk = bkl;

}
virtual void draw(int x, int y)

{

scteolor (getmau{))
circle{x1bk,yibk,bk);
setfillistyle{l,getmau());
Iloodrill{x + bk, y + bk,getmau{});
}

}:
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class picture
{
private:
HINH *h[4];
public:
picture (HINH *h0, HINH *h1,HINH *h2,HINH *h3)
{
h[0]1=h0;
h{l]=hl;
h[2]--h2;
h{31=h3;
}
void paint{int *k};
void listpaini{};

void picture::paint{int *k)
{
for (int i=0; i<4; ++i)
h{k[i]]~->draw{10+i*150, 200};
t
void picture::listpaint ().
{
int k[4),11,12,13,14;
for (11=0;i1<4;++il})
for (i2=0;12<4;+1i2}
if (i21=il)
for (13=0;i3<4;+41i3)
if (i3!=i2 && 13'=il)
for {(i4=0;i4<4;++14)
if (i41=i3 && 14'=12 && 14!=il)
{
k[0]=il:k[1]1=i2;
k[21=13;k[3]1=14;
paint (k};
getch();
clcardevice():
]
}
DTUANG dt(120,14);
HTRON ht (60, RED);
CHUNHAT cn {120, 100, MAGENTA) ;
VUONG v (120,CYAN);
|
void main{)
{
int mh=0,mode=0;
initgraph{&mh, &mode, "") ;
picture pic(&dt, &ht, &cn, &v};
pic.listpaint (}:
getch{):
closegraph{};
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§ 7. XU LI CAC THUAT TOAN KHAC NHAU

Co thé sit dung tuong tmg bdi dé t6 chic thue hién cac thuit toan khac
nhau trén ciing mét bai toan nhu sau: |

+ Lop co st triru tugng s€ chira dit liéu bai toan va mét phuong thirc 4o.

+ Méi lorp dan xudt Gng vei mot thudt toan cu thé. Phuong thire 40 cila
tép dan xudt s& thuc hién mot thudt todn cu thé.

+ Su dung mot mdng con tro cua 1op co s& va gan cho mai phan tr mang
dia chi cia mdt dbi tugng cna 16p din xuét. Sau do dung cac phdn tir mang
con trd dé goi 161 cdc phuong thire do. Biing cich d6 s& thure hién cling mot

bai todn theo cac thudt toan khdc nhau va dé dang so sanh hiu qui cua cac
thuat toan.

Vi du sau minh hea viée thue hi¢n bai toan sap xép day sb nguyén theo
tht ty tang bing cdch dunﬂ doma thoi 3 thuét todn: Thudt toan lwa chon

(Select_Sort). thuat toan séip \(Lp nhanh (Quick_Sort) va thudt toan vun déng
(llcap_Sort). Chuong trinh gdm 4 lop:

1 Lop co so triru tugng:
class sort
{
protectoed:
int *a;
void hoan vi(long i, long j} ;
public: )
virtual void sapxep(int *al, long n) ;
o
L.op nay uf)m'
- Mot thanh phan dir licu 1a con tré a tro (¢ mét ving nhd chia day sb
neuydén cdn sa]) xXep.

- Phuong thte hoan vi(i,j) dung dé hodn vi cdc phan ali] va a|j].
Phuong thite nay duoce ding trong 3 16p din xual bén dudi.

- Phuong thire ao sapxep(al.n) ding dé sip xép diy n sb nguyén chira
trong mang al.

+ Ba laop dan xuét la: SELECT SORT, QUICK _SORT va HEAP SORT.
Mbi 1op déu ¢6 phuong thire do:

virtual void sapxep(int *al, long n) ;

¥

dé thure hi¢n hign viée sdp xép theo theo mot thuat todn cy the.

+ frong ham main() s€ tao ra mét day 30000 sb nguyén mot cach

ngfu nhién. san dé lan luot sit dung 3 thudt toan sip xép dé so sanh. Két
qua nhu sau:
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‘Thoi gian sap xép theo thudt toan Select sort la: 19.20 gidy
Théri gian sap xép theo thudt 1oan Quick sort ta: 0.11 gidy
Thoi gian sip xép theo thuft todan Heap sort la: 0.44 gidy
N&i dung chuong trinh nhir sau:
//CT6-06
// lLop co so truu tuong
// Lop sort
{include <ceonio.h>
tinclude <stdio.h>
#include <time.h>
#include <stdiib.h>
#include <iostream._h>
jinclude <dos.h>
class sort
{
protected:
inl. *aj;
void hoan vi(long i, long j}
{
inl Lg = alil;
alij = alijl;:
ali]l = ta;
1
public:
virtual void sapxep{int *al, long n}

{
a = al;
!
Yos
class selecct. sort : public sort
{

public:
virtual void sapxepf(inlL *al, long n} ;
bos
void Selch_Sort::sapxep(int *a1l, long nj
{
Jong i, ),r;
saort.: rsapxep(al,n);
for {i=1; i<n; t+1}
{
ri;
tor (j i+l; j<-n; t+7})
if{aldl < alrl) v = 3;
ifir!=i) hoan vi{i,r)};



}
class gquick sort : public sort
{
private:
void q_sort{long 1, leng r);
public:
virtual void sapxep(int *al, long n} ;
} o
void quick_sort::q sort{long 1, long r)
{
int x;
long i,3;
if {1 < r)

{
x = 2afl]l; i =1; j = r4+1;
do
{
tti;  ——j;
while (i<r && a[i] < x) +1i H
while (aljl > x} --j ;

if (i<yy hoan vi{i,j);
} while (i<j);
heoan_vi(l, j);
q sorlLi{l,j-1);
q sort{jil, r);

1
}
void quick sort::sapxep(int *al, long n)
{

sort::sapxepial,n);
q sort(1,n);
}
class hcap sort : public sort
{
private:
void shift(long i, long nj;
public:
virtual void sapxcp(int *al, long n) ;
bos
void hecap sort::shift(long i, leng n)
{
long L, r, k;
1 - 2%i; r = 1+1;
if (l>n) return;
if {l==n)
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{
if (alil<afll) hoan wvi{i,1l};
return;
]
if {(a[l] > alrl)
k = 1;
clse
k =13
it (alil> alki)
relurn;
clse
{
hoan vi (i, k};
shift{k,n}:;
}
}
void hcap“sort::sapxep[jnt *al, long n}
{
long 1i;
sort ::sapxeplal,n);
/* Taoc dong */
for {(i=n/2 ; i»=1; --i) shift(i,n);

/* Lap */
for (i=n ; i>-2; ——1i)
{

hoan wvi(l,1}):
shift(1,i-1};

}
t
void main()
{

long 1,n;
struct time tl,L2;
int *a, k, tg, sec, hund;
n=30000;
a=-{int*>} malloc({n+l)*sizeof (int));
il (a =NULL)
{
puts {"\nlLoi BN"); getchl();
exil {(0);
}
sort *s[31;
sclect sort ss;
quick sort gs;
hcap_sort hs;
5[0]=§s8; s[ll-&qgs; 5(2}=&hs;



clrscr();
tor (k=0; k<3; 1t+k)

{

£1.ti

H

srand (5000) ;
for (i 1;i<=n;r+i)
a{il=rand{);
gettimce({&tl);
s[k]k>sapxep(a,n);
goettime (&1.2) ;
tg - {(t2.ti sec - tl.ti sec)*100
hund ;
sec = tqg / 100;
hund = tg % 100;

print.f("\n Sap xep %d %d %d %d 'd”, ki1,

+

t2.ti hund

t2-timsec,t2.ti_hund,t1.ti_sec,tl.ti_hund);
printf("\n Sap xep %d Thoi gian %d sec $%d hund”®,
k+1, see, hund) ;

getch);

1

238



Chuong 7
THAO TAC TREN CAC TEP TIN

Vitrong "' van st dung cdc hém ciia C. Chinh vi vdy, chirong nay sé
trinh bay cde thao tdae trén 18p nhue: 1ao mot 18p moi, ghi div liéu tie b0 nhé
lén tép. doc dit liéu tir 1ép vao b vnhé,... Cde thao tdc 1ép diege thue hién
nho cde ham thie vién. Cac him nay dwoe chia thanh hai nhém: ¢dp 1 va
cdp 2. Moi hém (div cdp | hay cdp 2) déu c6 thé truy xudt theo ca hai kidu nhi
phén va van ban (xem $2). Tuy nhién viée chon kiéu phit hop cho méi him
ler cdin thiét
~ Cdce hém cdp I (con goi la cae ham nhap/xudt hé thong) thiee hién viéc

doc/ghi nhir DOS.

Cde ham edp 2 diege xdy dieng tiv cdc ham cdp 1 nén dé sie dung va co
nhiéu khé nang hon.

Do cdc him cdp 2 ¢6 nhiéu kidu truy xudt va dé ditng hon so voi cde ham
cap 1, nén trong chirong trinh C cdc ham cdp 2 dioc wa chudng hon. M
khdc vi cde ham cdp 1 & mre do sau hon, gdn DOS hon nén téc dé truy
nhap s¢é nhanh hon.

Dudi dav sé trinh bay hé thing truy xudt cdp 2. Cdc hém vao/ra cdp |
ciing phie mot véi van dé khac lién quan dén tép trong C, néw ban doc quan
1Gm ¢d thé tim doe cudn:

“K thudt Idp trinh C - Co se va ndng cao” cia GS. Pham Van At

P1. KIEU NHAP XUAT NH] PHAN VA VAN BAN

Trude khi gigi thi¢u cic kiéu xudt nhdp nhj phan va van ban chung ta
cling can biét chu tric chung ctia mét tép tin trén dia. Mot €p tin (du nd
duge x4y dumg bang cach ndo) don gian chi 1a mét day céc byte (co gia tri
tir 0 dén 255) ghi trén dia. 86 byte cia day chinh 1a 6 dai cua tép.

1.1. Kiéu nhj phin

1.1.1. Biio toan dit li¢u. Trong qud trinh nhap xuit dir liéu khong bi bién

d6i. Dit 1iéu ghi trén t¢p thee cac byte nhi phin nhu trong bd nhé.
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1.1.2. Ma két thae tép

Trong khi doc néu pap cudi tép thi ta nhan dwoc ma két thuc t¢p EOF
(dinh nghia trong stdio.h bang -1) va ham feof cho gia tri khac khong. Tai
sao lai chon s6 -1 1am ma két thuc tép? Ly do rit don gian: Néu chua gip
cudi tép thi s& doc duoc mot byte ¢6 gia tri tir 0 dén 255, Nhu vay gia tri -1
s& khdng trung véi bét ky byte nao doc duoc tir tép.

1.2. Kiéu viin bin

Kiéu nhap xudt van ban chi khac klcu nhi phin khi xu ly ky tu chuyén
dong (ma 10) va ky tr ma 26. Déi voi cac ky tir khac, hai kiéu ddu doc ghi
nhur nhau.

1.2.1. Mi chuyén dong:

- Khi ghi, mét ky tr LF (md 10) duogc chuyén thanh 2 ky tir CR (mi 13)
va LF.

_ Khidoc. 2 ky tr lién tiép CR va LT trén t¢p chi cho ta mét ky tr LF.

Vi du xét ham

fpute(10,1p),

Néu tep fp mé theo kiéu nhi phan, ham s& ghi 1én tép mét ky tr ma 10.

Nhung néu {p mé theo kiéu van ban thi ham ghi lén tép haima 12 13 va 10.

Diéu nay cbt dé phi hop voi DOS, vi cic dong trén tép viin ban cua DOS
duoc két thic boi hai ma 13 va 10.

1.2.2. Mi két thic tép

Trong khi doc néu gap ky tr c6 mad 26 hodc cudi tép thi ta nhan duge ma
két thic 1&p EOF (sb - -1) va ham feof(fp) cho gia tri khac khéng (sé 1). Piéu

nay cot dé phu hop v&i mét s6 hé soan thao (nhur C, Pascal). Tép soan thao
trong cac hé ndy két thic bai ma 26.

1.2.3. lep viin bin ciia DOS. Kiéu van ban trong C tao ra céc tép vin
ban co cdu tric nhu cac tép viin ban chuin cia DOS. Céc hé soan thao cua
C, Pascal. FFoxpro, Sidekick cling tao ra cac tép nhu vay. Nhu vay cé thé
dung t&p van ban dé nhan két qua tir mot chuong trinh C dung cho chucmg
trinh Pascal. Mot tng dung khac cia kiéu nhap xuat viin ban la: Céc két qua

cuia chuong trinh ¢6 thé dura ra mét t€p vin ban, rdi in tép nay & bit ky chd
nao khdc c6 may in.

1.3. Vi dy minh hoa

Chuong trinh sau tao 2 tép ¢6 tén 13 vb va np. Trong chuong trinh ding
cac ham:
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+ fopen dé md tép,
+ fputc dé ghi mét ky tu 1én tép,
+ felose dé dong tép.
kinclude <stdio.h>
main(}
{
FILE *fvb, *fnp; /* Khai bao 2 bién
con trdo tép */
/* M tép vb d& ghi theo kidu vin ban
gan con trd tép cho bidn fvb */
fvb=fopen("vb","wt"™};
/* M& tép np dé& ghi theo kidu nhi phéan
gan con trd tép cho bién fnp */
fnp=fopen("np®, "wb™};
/* Ghi cac ky tu lén té&p fvb */
fputc{'A', fvb);
fputc(2e, fvb);
fputc (10, fvb);
fputc{'B', fvb);
/* Ghi cac ky tu 1é&n té&p fnp */
fputc('A’, fnp);,
fputc{26, fnp};
Fputc (10, fnp};
fputc('B', Inp):
fclose(fvb); /* béng tép fvb */
fclose{fnp); /* bdéng tép fnp */
}
Két qua:
+ Tép vb ¢6 cdc Ky tu fmg véi cde ma: 65 26 13 10 66
+ Tép np ¢d cac ky e tng véi cac mé: 65 26 10 66
Chu y: Néu ding kiéu vian ban dé doc tép vb hay tép np, thi ta chi nhin
duoc mdt ky tr dau (ma 635) vi khi giip ky tu thir hai (md 26) thi ta nhén
duge ma két thue EOF.

1.4. M&t vi du khac. Trong 1.3 di nhic nhé ring: muén doc tit ca cae ky ty
clia &p, ta cdn diing ham fgete theo kidu nhi phan. Ta xét thém mot vi du niva
dé théy viéc chon kiéu 14 cn thiét. Xét chuong trinh:

$include <stdio.h>

main{)

{
FILE f; /* Khai bao bién con tré tép */
/* Ma tép sl d& ghi theo kiéu
van ban. Gin tép sl vdi con tro £ */

f==fopen{"sl", "wt"™)};
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/* Ghi 3 dong 1én tép £ */
fprint£(f, "$2d\n%2d\n%2d", 56,7, 8) ;
/* béng té&p */
fclose(f}; /* Déng tép £ */
}
Ham fprintf dua két qua ra tép theo cach nhu ham printf. Vi tép { mo theo
ki¢u van ban nén ky ty xudng dong "\n' duoc ghi thanh 2 mi 13 va 10. Két
qua la 10 ky tur ing véi cac ma sau duge ghi 1én tép:

53541310325513103256
(53 la mi ctia chit s6 5, 32 la mi cua khoang tréng,...)
Cau tric rén ciia tép sl phu hop v6i DOS, vi vdy khi dung lénh type (ciia
DOS) ¢0 thé cho hién hay in ndi dung cta tép sl thanh 3 dong,
Bay gi¢r néu ta mé 18p sl theo kiéu nhi phan bang cach dung cau 1énh:
{=fopen("st","wb");
thi tép sl s& gom 8 ma sau:
5354103255103256

CAu trGic nay khong phu hop voi DOS va khi ding 1énh TYPE sé& khong
nhén duge 3 dong mong mudn.

§2. GIOI THIEU CHUNG VE CAC HAM XUF Li TEP

Cidc ham cip 2 s dung ciu tric FILE va ma két '[hl.’lC\EOF, tat ca déu
duge khai bao va dinh nghia trong <stdio.h>. Ma EQF bang (-1) con ciu
triie FILE gdm cée thanh phan dung dé quan 1y tap tin nhur:

+ level cho biét ¢é con dit lidu trong vung dém khong,
+ bsize do 1én viing dém (mic dinh 1a 512 byte)
+ tlags cdc ¢ trang thai

Mic dit mdi ham déu ¢d thé ding ca hai kidu, nhung nhu da néi o trén,
viée luya chon kidu dé dung cho méi ham la can thiét dé tranh nhim 1in, sai
sot. DuGi diy chiing ta s€ phan loai cdc ham theo sur lira chon nay.

2.1. Cic ham dung chung cho ci hai kidu

1. fopen dang dé mo tép. Trudc khi lam viée véi tép can phai ma no.
fclose ding dé déng tép. Can dong tép trude khi két thuc chuong
trinh hay khi khéng lam viée vai tép nita.

o

3. teloseall dung dé déng tit ca cac tép dang mo.
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4. fflush dang dé {am sach ving dém cua tép.

5. fflushall ding dé 1am sach viing dém ciia cac tép dang mé.

6. fetror cho biét ¢6 133 (khac 0) hay khéng 151 (bing 0).

7. perror théng bao 16i trén man hinh (khi biét c6 151).

8. feof cho biét da gip cudi t¢p hay chua.

9. unlink va remove ding dé loai tép trén dia,

10. rewind dung dé chuyén con trd chi vi vé diu tép.

11. fseck diing dé di chuyén con tré chi vi dén vi tri bit k¥ trén tép

(ham nay chi nén dung theo ki€u nhi phan).

12. fiell cho biét vi trf hién tai ctia con tro chi vi.
2.2, Cac ham nhip xuét ky tw. Cac ham nay ¢6 thé dung trong kiéu nhi
phan cting nhu van ban.

13. putc va fpute diing dé ghi ky tu 18n tép.

14, gete va tpete dimg dé doc ky tu tir t3p.

2.3. Cac ham nhip xuit theo kicu vin ban. Cac ham nay chi nén ding
theo kiéu vin ban,

L5. fprintf diing dé ghi dit lidu theo khuén dang 1én tép.

16. fscanf diing dé doc dir lidu tir tép theo khudn dang.

17. fputs dung dé ghi mdt chudi ky tu 1én tép.

18. fpets ding dé doc mot day kvt tir tép.
2.4. Cac ham nhip xuit theo ki%:nhj phin. Cac ham nay chi nén dung
theo kiéu nhi phan.

19. putw ding dé ghi mot s6 nguyén (2 byte) 1én tép.

20. getw ding dé doc mot sb nguyén (2 byte) tir t8p.

21. fwrite diing dé ghi mdt s6 mau tin 1én tép.

22, fread dung dé doc mdt s6 mau tin tir tép.

§3. DONG MO TEP, XOA VUNG DEM VA KIEM TRA LOI

Cac ham trong muc nay ding chung cho ca hai kidu nhi phan va vin ban.
3.1.Ham fopen: M tép.
+ Dang ham:

FILE *fopen{const char *tén tép, const char *kiéu);
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+ Cac dbi:
DGi thir nhat 1a tén tép. ddi thir hai la kidu truy nhap,
Kiéu c6 thé co cic 214 tri sau:

| Ki(:}u__ _ Y nghia
"ttt M mot tép dé doc theo kiéu van ban. Tép ciin ton tai néu khong
s $& ¢o (.
"'t Myt MG mot t&p méi dé ghi theo kiéu vin ban. Néy wpda ton tai nd bi x04.
"a" at” Mo mot tép dé ghi bd xung theo kiéu van ban. Néu tép chura ton
tai thi tao 1€p méi.
"rb" Mé mot t&p dé doc theo kidu nhj phan. Tép can tdn tai néu khéng
s s& ¢ 1.
"wh* Md mot tép méi dé ghi theo kiéu nhi phan. Néu tép da 1dn tai né
bi xo04.
"ab" M& mit ép dé ohi bd xung theo kiéu nhi phan. Néu tép chura ton
tai thi tao tép mai.
—':r+" "r" MG mdt tép dé doc/ghi theo kiéu van ban. Tép cin ton tai néu

khong s& co 16i.

"W MweH | MO mét tép mai dé doc/ghi theo kidu vin ban. Néuy tép da ton tai
né bi xoa.

"at" "att" | Mo mdt tép dé doc/ghi bd xung theo kiéu van ban. Néu tép chua
tén tai thi 120 tép moi.

"r+b" Mo mdt tép dé doc/ghi theo kidu nhj phin. Tép cin tén tai néu
khéng sé co 16i,

"wtb" Mg mdt 1ép méi dé doc/ghi theo kiéu nhj phin. Néy tép da ton tai
no bi xoa.

"a+b" Md mdt tép dé doc/ghi bd xung theo kiéu nhi phan. Néu t¢p chura
16n tai thi tao t€p moi.

+ Cong dyng: Ham dung dé mé tép. Neu thanh ¢6ng ham cho con tré
kicu FILE (g voi t¢p vira mao, C‘ac ham cdp 2 s& lam viée véi tép théng qua
con tro nay. Néu ¢6 181 ham trd vé gia try NULL.

+ Cha y: Trong cac kiéu doc/ghi, cin lam sach ving dém trude khi

chuyén tir doc sang ghi hoac tir ghi sang doc. Cac ham fflush va ham di
chuyén ddu tir déu lam duoc chuyén nay.

3.2. Ham felose: dong tép.
+ Dang ham:
int fclese(FLLE *{p);

244



+ Dbi:
fp 14 con tré twong Ying vén tEp cin déng.
+ Céng dung: Ham ding dé dong tép. Noi dung dong tép gdm:
- Day dit 1iéu con trong ving dém én dia (khi dang ghi)
- Xo4a vung dém (khi dang doc)
- Giai phong bién fp dé nd c6 thé ding cho tép khic. Néu thanh
cong ham cho gia tr1 0, trat lai ham cho EOF.
3.3. Ham feloscall: déng cdc tép dang mé.
+ Dang hiim:
int ftcloseall({veid);

+ Cong dung: Ham dong dé dong tit ca cac tép dang md. Néu thanh
¢Ong ham cho gia tri nguyén bing s6 tép dong dugc, trai lai ham cho EOF.
3.4. Ham fflush: 1am sach ving dém.

+ Dang ham:

int fflush(FlLE *Ip};
+ Dbi:
fp 1a con 1o tép.

+ Cong dung: Ham ding 1am sach ving dém cia tép fp. Néu thanh céng
ham cho pia tri 0. trai lai ham cho EOF.
3.5. Ham fflushall; lam sach vung dém.

+ Dang ham:

int fflushall (void};

+ Cong dung: Ham dung lam sach ving dém cua cac tép dang mo.
Néu thanh cong ham cho gia tri nguyén bing sb tép dang ma, trai lai ham
cho EOF.

3.6. Ham ferror: kiém tra 15i.
+ Dang ham:
int terror{FILLE *fp):
+ Dbis
(p 14 con trd t&p.

+ Cong dung: Ham ding dé kiém tra 15i thao tac trén 1ép fp. Ham cho

pia ri O néu khong 164, wrai lai ham cho gia tri khac khong,

3.7. Ham perror: thong bao 18i hé théng.
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+ Dang ham:
void pcrror{const char *s):
+ Dbi:
s 1a con tré 1o toi mdt chudi ky tu.
+ Cong dung: Ham in chudi s va thong bao 15i.
3.8. Ham feof: kiém tra cudi t&p.
+ Dang ham:
int feof (FILE *fp);
+ Dbi: fp 1a con tro t&p.
+ Céng dung: Ham dung dé kiém tra cudi tép. Ham cho gia tri khac 0
néu gip cudi 1¢p khi doc. trai lai ham cho gia tri 0,
3.9. Ham unlink: xo04 t¢p.
+ Dang ham:
int unlink(const char *té&n tép):
+ Pbi: a én 1¢p cdn xo4.
+ Cong dung: Ham dung dé xoa mét tép trén dia. Néu thanh c¢Ong ham
cbo gia tri 0. trdi lai ham cho gia trj EOF.
2. 10. Ham remove: xoa tép.
+ Dang ham:
remove (const char *tén tép);
+ Ddi: 1a tén tép cdn xo4,
+ Cong dung: Ham ding dé xod mét tép trén dia. N6 ham macro 201 t3i
unlink.
Vi du: Doan chuong trinh sau s& mé mot 18p va kiém tra 18i.
FILE *fp; /* Bién con tro tép */
/* M& tép so lieu dé doc theo kidu nhi phan.
Néu thanh ¢éng con trd tép so lieu gan cho bién fp.
Cac ham s& lam viéc vai tép s50_lieu thdéng gqua fp.
Vi vay ta cd ndi tép so lieu hay tép fp.
*
fp =/fopcn(“so_%jeu","rb"};
/* Kiém tra 18i */
if(fp=:NUbL}
perror{"Loi khi m& tép so_lieu: ™),
§4. NHAP XUAT KY TY
Cdc ham nhip xudt ky tu dung dugc ca trong kiéu nhj phan va ky tu,
nhurng tac dung ¢6 nhitng diém khac nhau.
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4.1, Cac haim putc va fputc
+ Dang ham:
int putc{int. ch, FILE *fp};
int fputc(int ch, FILE *fp};
+ Dbi: ¢h 1a mét gia tri nguyén, £p 1a con trd 1ép.
+ Cong dung: Ham ghi 1én t&p {p mot ky tw co md bang:
m=ch % 256
trong do ch duoe xem 1a sé nguyén khong diu. Néu thanh céng ham cho ma
Ky tw duge ghi. trai lai ham cho EOF.
Vi du ciu 1énh:
putc (-1, fp):
s& ghi 1en t&p fp ma 255, vi dang khong dau cia -1 12 65535,

+ Ghi cha:

- Hai ham trén ¢6 vy nghid nhu nhau.

- Trong kiéu vin ban, néu m=10 thi ham s& ghi 1én tép hai md 13 va 10.
4.2.Cac ham gete va foete

+ Dang ham:

int getc(FILE *fp)};
int fgetc{llLE *fp);

+ Ddi: fp 1a con rd 1€p.

+ Coéng dung: Ham doc mot ky tu tir tép {p. Néu' thanh ¢6ng ham cho
ma doc duoc (¢6 gia trj tir 0 dén 255). Néu gip cudi tép hay c6 16i ham
cho EOF.

+ Ghi cha:

- Hai ham trén ¢6 ¥ nghid nhu nhau.
- Trong kiéu vin ban, ham doc mét lugt ca hai ma 13, 10 va tra vé gia
tri 10.
~ Trong kiéu van ban, khi gap ma 26 thi ham khong tra vé 26 ma tra vé EOF.
4.3. Cac vi du minh hga
Vi du 1: Chuong trinh sao tép.

/*SA0 TEP Ding mode nhi phdn va getc, pute */
§include "stdio.h"
main{)
{
int c;
char t1([141,t2[14];
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FILE *f1,*f2;
print{ {"\n TEP NGUON: "):
get.s{tl);
printf("\n TEP DICH: "};
gets(t2);
fl=fopen{tl,"rb"™);
if {F1==NULI,)
{
printf("\n TEP %s khong ton tai®, tl};
getch(};
exit{l};
1
I2=fopen{t2, "wbh");
/* Viéc sao tép duge thyc hién & doan nay */
while ({c=Ffgetc(fl))'=EQF}
fputcic,12});
fclose (£f1);
fclose (£2};
4

Chuong trinh thye hién sao tép theo thuét toan sau:

1. Doc mdt ky tu coa tép f1. két qua dat vao bién c.

2. Néuc biang EOF thi két thac,

Néu ¢ khac EOF thi ghi ¢ vio tép £2 rdi trd lai 1.
Nhén xét 1. Néu trong chuong trinh trén ta thay bang kiéu nhap xuét van

ban, thi chi cac byte ding trude ma 26 dau tign cta tép f1 dugc sao sang tép f2.

Nhin xét 2. Néu dimg ham feof va thuat toan:

b Néu feof(f1) khac khéng thi két thic, trai lai chuyén xubng 2.

2. Doc mOt ky ty tir tép 1, ghi 18n 8p £2, 1i trd lai 1, thi nhan dugc
doan chuong trinh:

while (!(feof(fl})
fpute(fgetc(£f1),r2);

Nhung doan chuong trinh sau khéng thét ding. Tép 2 s& dai hon tép {1
diing mdt byte ¢o gid tri 255. Ly do cling dé giai thich. Gia sir tép 1 ¢6 diing
mot ky tu ma 65. khi dé thudt toan sé& dién ra nhu sau:

1. PYau tir dang trd vao ky tu A nén feof(f1) = 0, chuyén xuéng 2.

2. Doc ky tw A cta fl va ghi 1én 2, trd lai 1.

3 Piu doc dat ¢ cuoi tép f1 nhung chua 6 thao tac doc nén feof(f1) van
bang 0, chuyén xudng 2.

4, Poc mét ky tur cua f1. Khi d6 ta nhin duge -1. Ghi -'1 1én £2 thi ma 255
s¢ dugc ghi. Ngoai ra, do khi doc tir f1 gap phai cudi tép ném lic nay
feof(f1) khac 0.

Dén day thuat toan kée thic.

248



Vi du 2: Chuong trinh cho hién I1én man hinh cac ky tir ctia tép. Trén mdi
dong dat 10 ky tu. Mdi ky tr s& duge thé hién bai 2 théng s6 1a ma va dang
ky tu. Sau khi cho hién 24 dong thi chuong trinh tam dimg. BAm phim bat
ky dé xem 1iép.

/*DOC TEP*/

finclude "stdio.h”
#include "conic.h™
main (]}
{
int c,i, ks
char tep[l4];
FILE *fp;
printf {"\n TEP NGUON: "):; gets(tep}:
fp=fopen (tep, "rb");
if{fp - =NULL)
{
printf{"\n TEP %s khong ton tai”, tep):
getch(); exit(l):
}
1=0; k=0; clrscr(};
while {{c=fgetc(fp))!=FOF}
{ /* In ma */
printf {"%-4d",c};
if {(c<32) c=46;
printf{"%-4c¢c”,c); ++i; /* In ky tuy */

it 10}
{
i0; ++k;
H
i (k==24)
{

getch{}; k=0; clrscr(};
}
}
fclose{fp);
}

§5. CAC HAM NHAP XUAT THEO KIEU VAN BAN
Cd4c ham trong muc nay chi nén dong theo kidu van ban.
5.1 Ham fprintf: ghi div liéu theo khuon dang
+ Dang him:
int fprintf{FILE *fp,const char *dk,
+ Déi:

fp 1a con trd t&p,

eea )
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dk chira dia chi cta chudi didu khién,
. 12 danh sdch cac dbi ma gi trj ctia chung cin ghi lén tép.
Chudi difu khién va danh séch dbi co cang ¥ nghta nhu trong ham printf,
+ Cong dung: Gid tri cac dbi duoc ghi 1én tép fp theo khuon dang xdc
dinh trong chuol didu khién dk. Néu thanh cong, ham ra v& mét gia tri

nguyen bang s byte ghi ién t¢p. Khi ¢6 16i haim cho EQOF. Ham lam viée
gloug nhur printf,

+ Vi du: Xét chuong trinh:

Pinclude <stdico.h>

main{}
{
FLILE *f;
int. i;

f=topen("texi™, "wt");
fprint £ (£, "Cac dong"):;
for{i=l;i<=2;++1i)

fprintf (f, "\nDong%2d", i) ;
Fclose{f);

}

Chuong trinh trén s& tao ra t¢p vin ban text gdm 3 dong véi ndi dung
nhu sau:

Cac dong
Dong 1 Dong 2

5.2. Ham scanf: Doc dir li¢u tir t&p theo khudn dang
Dang ham:
int fscanf{F1LE *fp, const char *dk, ...);
+ Di:
{p la con tro tép,
dk chira dia chi ctia chudi diéu khién,
. la danh sach cic ddi chira két qua doc dugce tix tép.

Chudi di¢u khién va danh sach déi ¢6 cung y nghia nhir trong ham scanf,

+ Céng dung: Doc dir liéu tir 18p fp, bién déi theo khudn dang (dac ta)
trong dk va luu két qua vao cac déi. Ham lam viéc gibng nhir scanf. Ham tra
vé mdt gia try bing s6 truomg duoc doc.

+ Vi du 1: Gia st ¢6 tép kiéu vin ban "da_giac.sl" chira théng tin v& mot
da giac. Tép gom nt+1 dong véi ndi dung sau:

Dong 1: n (sb dinh)
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Dong 2: x1 yl (toa 46 dinh 1)

Dong 3: x2 y2 {(toa d6 dinh 2)
Dong n+1: Xn yn (toa do dinh n)

Chuong trinh sau s& doc 6 dinh va 10a d6 cac dinh tir tép "da giac.sl”
finclude <stdio.h>
main ()
{
FILE *f; int i,n;
float x[50],y[50]);
f=fopen{"da giac.sl™,"rt"};
fscanf (£, "%d", &n) ;
for(i-1;i<=n;++1}
fscanf {£, "%1%0™, &x[i], &y[il);
fclose (£);
}

+ Vi du 2: Gia sir ¢6 mét diy sb6 nguyén ghi trén tép "sL.s1". Gitta hai sé
nguyén cé it nhat mdt khoang tréng hay cac diu xudng dong, Yéu‘cﬁu doc
va in ra man hinh diy sé noi trén.

Ta phan biét hai trudng hop:

1. Sau chiy s6 cudi cung 14 ma 26 hay cudi tép.

2. Sau chir s6 cudl cung cd it nhat mét khoang trong hay cac dau
xuang dong,

Dudi ddy 13 hai chuong trinh Ung voi hai trudng hop néu trén.
/* Poc diy sb theo trudng hgp 1 */
finclude <stdio.h>

main(}
{
FILE *f; int c;
f=fopen("sl.sl", "“r");
while(!'fecof (f))
{
Iscanf (£, "3d", &c) ;
printf{~\n%d",c);
}
fclose(f);
getch ()} ;
b
/* Bgc diy sé theo trudng hgp 2 */
$include <stdio.h>
main{)
{
FILE *f; inlL ¢;
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{~fopen{"sl.s1","r");
while (1) -
{
fscanf{f, "%d", &) ;
if(feof(f)) break;
printf ("\n%d",c);
H
fclose{f};
getch();
!

5.3. Ham fputs: ghi mot chudi ky tu 1én tép.
+ Dang ham:
int fputs(const char *s, FILE *fp);

+ Débi:

s 1a con 1o tro 16t dia chi diu clia mdt chudi ky tu két thue bang diu o',
fp 1a con tré ép.

+ Cong dung: Ghi chudi s 1én ép fp (dau "\O' khdng ghi 1én t&p). Khi
thanh ¢6ng, ham tra v¢ ky tu cudi cung dugce ghi 18n tép. Khi ¢6 16i ham
cho EOF.

+ Vi du: Chuong trinh sau s& nhap cdc dong ky tur tir ban phim va ghi 1én
tép "dong vb".

/* ghi cdc dong vdn ban 1&n tép */
binclude <stdic.h>
finclude <conio.h>
maing)
{
int 1 O;
char d[256];
FILE *F;
f=f0pen(“donq_vb","w");
clrscri{});
while {1}
{

R

printf {”"\nhDong %d {(Bam Enter \

kel thuec): ",1i});
gets{d);

1 (d[0T1=="\0")
break;

Lf{i>1})
fputci(l1l0, £);
fputsi(d, £f);

}

fclose{Il);
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5.4. Ham fgets: doc mot diy ky ur tir tép.
+ Dang ham:
char *fgets{char *s5, int n, VILE *fp);
+ Péi: '
s 1a con tro (kidu char)tro t& mot ving nhé da lon dé chira chudi
ky tu doc tu tép.
n 14 s6 nguyén xdc dinh d6 dai cuc dai cia diy cin doc.
fp 14 con trd tép.
+ Cong dung: Doc mdt ddy ky tu tir tép fp chira vao vung nhé s.
Viée doc két thic khi:
- Hodc da doc n-1 ky .
- I{qéc gap dau xudng dong (Cap ma 13 10). Khi d6 mi 10 duge dua
vao xau kit qua.
- Hoace két thie tep.
Xau két qua s& duge bd sung thém dau hiéu két thac chudi 0",
Khi thanh ¢8ng, ham tra dja chi ving nhan két qua. Khi cé 15i hodic gip
cudi tép, ham cho gia tri NULL.

+ Vi du: Chuong trinh sau s& doc cic dong ky tu trén t¢p "dong_vb" (xem
5.3) va in ra man hinh.
/* boc cac déng ky tuy
trén t&p vin ban */
linclude <sldio.h>
finclude <conio.h>
main)
{
int 1=0;
char d|2%6]:
FITE *f;
f=fopen{"dong vb","r");
clrscr () ;
while{!'fecf(f)}
{
i
fqets(d, 256, f};
printf ("Dong %d: %s",i,d);
}
fclose{l};
getch();
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§6. TEP VAN BAN VA CAC THIET B| CHUAN

Co the dung cde ham nhép xuat vin ban (theo kiu vin ban) trén céc thiét
bi chudn. C di dinh nghia céc 1ép tin va con tro tép Umg vai cac thiét bi
chuan nhur sau:

Tép | Con tro Thiét bi
in  |sdin | Thiét bj vao chudn (ban phim)
out stdout Thiét bj ra chuin (man hinh)
cr"r stderr Thiét bi 161 chudn (man hinh)
| prn sidprn Thiét bi in chudn (may in)

Khi chuong trinh C bat dau lam vige thi cac 1&p nay duoc tr dong md, vi
vay ¢o the dung cac con tr6 néu trén d¢ nhdp xuat trén cac thiét bi chudn.
Dudi day la mot chuong trinh minh hoa:

/* Chuong trinh minh hoa cach dung cac con

tro Lép tin chudn */

#include "stdio.h™
finclude "conio.h™

main()
{

char hL|[257;
float diecm;
int ns;
printf{"\nlHo ten: ");
fgets (ht, 25, stdin);
printf ("\ndiem va ns: ");
tscanf (stdin, "$£%d", &diem, &ns) ;
fputs (ht, stderr);
fprintf(stdout, "Dicm %f ns %d",diem,ns};

§7. CAC HAM NHAP XUAT THEO KIEU NHI PHAN
Cac ham trong muc nay chi nén dung theo kiéu nhi phan.
7.1. Ham putw: ghi mét sé nguyén.
+ Dang him:
int putw({int n, FILE *fp};
+ Déoi:
n la gia trj nguvén,

fp 1a con trd 1¢p.
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+ Cong dung: Ghi gia tri n 1&n &p fp dudi dang 2 byte. Néu thanh cong,
ham 1ra vé s6 nguyén duoce ghi. Khi ¢6 18i ham tra vé EQF.
7.2. Ham getw: doc mot s6 nguyén.

+ Dang him:

int getw(FILE *tp);
+ Pébi:
fp ia con 1o tép.

+ Céng dung: Poc mét s6 nguydn (2 byte) tir tép fp. Néu thanh
¢ong, ham tra vé s6 nguyén doc duge. Khi ¢6 18i hoic gap cudi tép, ham
tra vé EOF.

+ Vi dy: Chuong trinh sau minh hga cach dung cidc ham putw va getw.
Pau tién ghi mét diy sd nguyén 1én tép "so_ng", sau dé doc cac sb nguyén
tr t€p ndy va in ra man hinh.

/* Chuong trinh ghi, doc sé'nquyén

minh hea cach ding cac ham: putw vi getw */
finclude "stdio.h”
fFincltude "conio.h”

main(}
{
tLLE *f;
int i
/* Chi cac sb nquyén */
f=fopen{"so_ng","wb"):
for{i=1000;i<:1010;++1i)
putw{i, f);
tclose{1);
/* boc cac séd nguyén */
clrscr();
f-:-fopen{"so ng","rb™);
while({i=qgaelw ([} ! =EO)
printf ("\n%d”,i};
fclose(f);
}
7.3. Ham fwrite:
Ghi cac mau tin 1én tép.
+ Dang him:
inL fwrite({veid *plr, int size, int n, FILE *fp);
+ Déi:

pir 1a con tro rd 161 viing nhd ¢hira dit lidu cin ghi,



size 12 kich thude eiia miu tin theo byte,
n la s6 mau tin cdn ghi,
tp 1a con tro tép.
+ Cong dung: Ghi n mau tin kich thudc size byte tir viing nhé ptr 1én tép
fp. Ham tra v& mot gia tr bf'mg s6 mau tin thue su ghi dugc,

7.4. Ham fread: doc cadc miu tin tir t&p.
+ Dang ham:
int. fread(void *ptr, int size, int n, FILE *fp);
+ Péi:
ptr 14 con tro tré to1 ving nhdé chira dir lidu doc dugrc,
size la kich thuoe cita miu tin theo byte,
n 14 sé mau tin can doc,
fp la con tro tép.
+ Cong dung: Boc n mAu tin kich thuéc size byte tir tép fp chira vao
ving nhé ptr. Ham tra vé mét gia tri bang s& mau tin thue sy doc duge.
Cac vi du minh hga fwrite, fread.

Cac ham fread, fwrite thudng dung dé doc ghi cac ddi tuong cé cling 4o
16n nhu cau tric. s6 thue,... . Dudi day Ia 3 vi du minh hoa.

Vi du 1: Chuong trinh dudi day thue hién vide sao tép bang cdc ham
fread va fwrite.
/* SAC TEP dung fread, fwrite */
#include "stdio.h”
main ()
{
int n;
char t1[14]1,t2({14],c[1000];
FILE *fl,*f2;
printf{™\n TEP NGUON: *®);
gets (t1});
printf ("\n TEP DICil: ™);
gets(t2);
fl=feopen{tl,"rb"};
if (£1==NULL}
{
printf ("\n TEP %s khong ton tai™, tl);
getch () ;
exit(1);
}
f2=fopen(t2, "wb");
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while ( (n=freadi{c,1,1000,£f1})}>0 }
fwrite{c,1,n,£?);
feclose (£1) ;
fclose(f2);
}

Vi du 2: Chuong trinh dudi ddy minh hoa cich dung cac ham fread va
fwrite dé ghi doc mét déy n phén tir (nguyén, thue, ciu tric).
/* Dung fread va fwrite d& ghi doc mdét diay n phdn tu */
#include "stdio.h™
#include "conio.h"
typedef struct
{
char ht[25];
int ns;
} hs;
/* Khai bao va kh&i ddu mang cAu tric ds */
hs ds[50]={
(" . 0} .
{"Pham Thu lHuong",1976},
{"Nguyen Viet [Oung”,1978},
{"Thanh Tam™, 1974}

main{)
{
FILE *fp;
fleat x[50]; int a[50];
int i;

/* Gan gia tri cho a[il va x[i] */
for(i=1;i<=10;++1)
afi]=100*1i;
for{i 1;i<=5;4++i)
x[i]=1.0/1i;
/* Ghi mang a, x va ds tu
phidn td cé chi sb 1 */
fp=fopen{"mang.sl", "wb");
fwrite(a+l,sizeof{int), 10, fp};
fwrite(x+l,sizeof(float}, 5, fp);
fwrite{ds+l, sizeof (hs), 3, fp):
fclose{fp);
/* Poc tir té&p va dua ra mang tir
phdn ti chi sé 11 */
fp=fopen{"mang.sl1l%,"rb");
fread{a+1l,sizeof(int), 10, fp);
fread(x+11,sizeof {float}, 5, fp};
fread(ds11l,sizeof(hs}, 3, fp);
fclose (fp);
/* In *f
for(i=11;i<=20;1+1)
printf ("\n%d", a(il):
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}

for{i=11;i<=1%;++1i)
printf ("\n%f", x[i]):
tor{i-11; i<=13; ++i)
printf{"\n%s %d", ds[i].ht,ds[i].ns);

Vi du 3: Chuong trinh dudi diy minh hoa cach dung cac ham fread va
fwrite dé ghi doc cac cau tric (chua biét 16 s6 lugng 14 bao nhiéu)
/* doc/ghi clu trac bing fread fwrite */
#include "stdic.h"
#include "conio.h"
typedef slruct

{
char ht[25];
int ns;

} hs;

main()

{

FTLE *fp;
hs h;
/* Nhdp s6 li¢u tiu ban phim rdi ghi 18n tép */
fp=fopen("hs.sl1","wh"};
while (1)
{
printf{*\nilo ten (Bdm Enter k&t thac): ");
gets(h._ht);
LI(h.ht[0]=="\0")
break;
printf ("\nNam sinh ");
scanf {"$d%*c", &h.ns};
fwrite{&h,sizeof(hs), 1, fp};
}
fclose{fp);
/* Pgc da lig¢u tu tép va in ra man hinh */
fp~fopen{"hs.sl", "rb"};
while{ fread({&h,sizecfhs),1, fp)>0)
print £ ("\n%s %d",h.ht,h.ns);
felose (fp)

§8. NHAP XUAT NGAU NHIEN

M3di tép khi dang mo cd mét con trd chi vi (File position locator) dimg dé
xdc dinh vi tri doc ghi trén 1ép. Khi md tép tin dé doc hay ghi, con tré chi vi
ludn ludn & dau tép tin (byte 0). Nhung néu tép duoc mé theo mode "a” thi
con trd chi vi & cudi tép dé ghi thém dir lidu vao tép ndy. Viée nhap xuit dit
liéu dugce bat diu tir v1 1ri hién tai ctta con trd chi vi va sau khi hoan thanh
thi con tré ndy dich chuyén mdt sb byte chinh bing sé byte da doc hay ghi.
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Nhuw vay viée nhap xufit duoc 1ién hanh tudn tu theo chiéu tir ddu dén cudi
¢p tin.

Trong muc nay sé nodi cach di chuyén con tro chi vi dén vi tri mong
muén. nho do ta co thé nhidp xuit tai bat ky ché nao tréq t¢p tin. Cach lam
nay goi la nhap xuit ngau nhién (Random Access 1/0) rat tién lgi cho viée
sita chita, bo sung dir liéu truc tiép trén tép.

8.1. Ham rewind: chuyén con tro chi vi vé dau tép.

+ Dang ham:

vald rewind{FILF *fp});
+ Pbi:
{p la con tro t&p.

+ Céng dung: Chuyén con tro chi vi cua tép fp vé dau tdp. Khi do viée
nhép xufit teén tép fp duoe thue hién tir dau tép.

8.2. Ham fseek: di chuyén con trd chi vi dén vi trd mong mudn.

+ Dang ham:

int fscek{FILE *tp, long sh, int xp);

+ D

fp 14 con tro t&p.
sb a4 sb byte cin di chuyén,
xp cho biét vi tri xudt phit ma viée dich chuyén dwoc bit dau
tir ddy. xp o thé nhédn cac gid tri sau:

xp = SEEK_SET hay 0: Xuat phat tir du tép.

xp = SEEK_CUR hay 1: Xudt phat tir vi tri hién tai cua

con trd chi vi.

xp = SEEK_END hay 2: Xut phat tir cudi tép.

+ Cong dung: Ham di chuyén con 1ré chi vi cia tép fp tlr vi tri xac dinh
borl Xp qua mdt s6 byte bang gia tri tuyct dm cua sb. Chiéu di chuyén la vé
cudi 1¢p néu sb duong, trai lai s& di chuyén vé phia dau tep

Khi thanh ¢dng ham tra vé gid 1ri 0. Khi c6 181 ham tra vé gia tri khac khong.
+ Chii y: Khong nén dung fseek trén kiéu van ban, vi su chuyén déi ky
tur sé 1am cho viée dinh vi thiéu chinh xéc.
8.3. Ham ftell: cho biét vi tri hién tai ctia con tré chi vi.
+ Dang ham:
long ftell (FILE *fp};
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+ Pdi:
tp 1a con tro tép.
+ Cong dung: Khi thanh céng ham cho biét vi tri hién tai cuia con trd chi
vi (byte thir may trén tép {p). S6 thir tyr cia byte duoc tinh tir 0. Khi c6 15i
ham tra vé -1L.
+ Minh hoa: Cdc vi du sau s& giai thich thém céch lam viée ctia ham
fscek va ftell.
Giasutép fpeo 3 ky trlan lugt 1a A. B va C.
1. Sau cau lénh
tseek {fp, 0, SEEK END);
thi con trd chi vi & cubi tép va fiell(fp) = 3.
2. Sau ciu 1énh
fscck(fp, -1, SEEK_END) ;
thi con trd chi vi dit tai C va ftell(fp) = 2.
3. Sau cdu lénh
fscek(tp, 0, SEEK SET);
thi con 1o chi vi dat tai A va fell(fp) = 0.
Hai vi du minh hea,

+ Vi du 1: Chuong trinh dudi ddy dung céec ham fseek va ftell dé xac
dinh d§ dai cta tép bat ky.
/* Dung fscck, flLell xac dinh do dai tep tin */
#include "“ldlo h*
tinciude "conio.h™
maini)
|
FIL¥ *fp;
long n;
char Lep[l4]:;
clrscrt);
printf("\nTen tep: “); gets{tep);
fp- lopen{tep, "rb");
if {fp ~=NULL)
{
printf ("\nTen %5 khong ton tai ", tep):
exit{1);
}
fseek{fp, 0, SEEK END]);
n ftell{ip);
feolosce{fp);
print.f{"\nbo dai cua tep %5 la %ld byte”, tep,n);
}

+ Vi du 2: Chuong trinh dudi ddy ding cac ham fseek, ftell, fread va

fwrite dé to chite mjt hé quan tri dir li¢u v6i 4 chirc ning: tao méi, bb sung,
sua chita va xem dir licu.
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/*

*/

Ding cac mode wb, ab, rb, r+b vad cac ham f
wrile, fread, fscck, ftell d& td chic co s& dia 1i

#include "conio.h”
#include "stdio.h"™
veid taomoi {void);
void bosung(void};
void suachua(void);
vold xem{void};
typedel struct
{
char ht[25];
int. bl;
float nc;
! person;

long sixa sizeof{pcrson);
maini()
{
int sg;
while (1)
{

clrscr();
printf{"\nl.Taoc moi"™);
printf ("\n?.Bo sung™};
printf{"\n3.Sua chua™};
printf{”\nd_Xem du lieu"};
printf ("\n%.Ket thuc"};
sq-gelch{};
if(sg=="1"}
taomoi {);
clse il {sg=='2"}
bosung () ;
elsc i (sg=='3")
suachuaf();
else IE [(sg=="4"}
xem{);
elsc
{
clrscri):;
exit (1};

}
}
void taomoi {void)
{
person cb;
FLILE *1{p;
int. n=0;
tp=fopen{“dsch.sl", "wb"};
while{l)
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clrser();

printf ("\nNguoi thu %$d\n\n",n+l1);
printI'{"\nllo ten {Bam Enter ket thuc): ");
gets{ch.ht);

if(cb.ht [0]==0) break;

printf{"\nBac luong: ");

scanf ("%d", scb.bl);

printf ("\nNgay cong: "):

scanf {("%t%*c", &cb.nc) ;

+in;
fwrite{kcb,size, 1, p);
}
fcloscel(fp);
}
vaid bosung{void)
{

person ob;
FILE *1p;
long n;
fp=fopen("dscb.s1"™, "ab");
/* Xac dinh n - so ban ghi */
fseek{fp, 0, SEEK_END} ;
n=Ltell {fp)/size;
whilea (1)
{
clrsar () ;
printf ("\nNquoi thu $%ld\n\n",n+1);
printf ("\nHo ten (Bam Enter ket thuc): "};
get.s{cb_.ht);
if(cb.ht[0]==0} brcak:
printf ("\nBac luong: ");
scant {("3d", &cbh.bl) ;
printf ("\nNgay cong: "};
scanf ("$Ff%*c”,scb.ne) ;

+n;
fwritel{&ch, size, 1, fp) ;
}
fclose(fp):;
}
void suachua{void)
{

person cb;

il *fpr; long i,n;

(A (Mp=fopen("dscb.sl"™, "r+b") ) ==NULL)
{

printf (*\nChua co du lieu™):
return;
}
/* Xac dinhk n = s0 ban ghi */
fseek{fp,O,SEEKmEND);
n ftell{fp}/sizc;
whilc (1)
{



clrscr();
printf ("\nSua nguoi thu (n<=%1d}",n);
scanf ("$1d%*c", &i);
iff{i>0&&i<=n)
{
fscckifp, {(i-1}*s5ize, SEEK SET);
fread({&ch, size, 1, Ip);
printf{"\nSo lieu hien tai:"):
printf ("\nHo ten: %s5",cb.ht});
printf ("\nBac luong: %d",cb.bl);
printf{"\nNgay cong: %0.2f",cb.nc);
printf{"\n\nSua la:");
printf("\nHo ten (Bam Enter \
ket thuc): "};
gcts{cb.ht);
if{cb._ht[0]==0} break;
printf {"\nBac luong: ");
scanf ("%d", &cb.bl);
printf ("\nNgay cong: "):
scanf ("$f%*c", &ch.nc);
printf ("\nCo Ghi sua ? - C/K"):
if {toupper{getch{})=="C"}
{
fseek{fp,m, SEEK SET);
fwrite(&cb,size, 1, fp);

}
}
fclose(fp);

void xem{void)

person ¢h;
FILE *tp;

int 1 0;
if{ {(fp=fopen{"dsch.sl”,"rb"))==NULL)
{

printf{"\nChua cc du lieu");
return;
}
clrscr{):
while({ fread{&ch,size,l,fp)>0 )}
{
t+i;
printf ("\n\nNguoi %d4",i);
printf {"\nHo Len: %s",cb.ht};
printf{"\nBac luong: %d",cb.bl}); '
priontf ("\nNgay cong: %0.2f",cb.nc};
}
fclosc{fp);
getech () ;
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§9. TAO TEP, DONG MO TEP VA KIEM TRA LOI

9.1. Ham creat: Xay dung tép mdi.
+ Dang ham: _
int creat (const char *fname, int amode};

+ D
P&i thir nhit 13 @n tép,
D61 thir hai 13 thude tinh tép. Cac gia tri thudng diung cua amode
(dimh nghia trong sys/stat.h): :
S_IREAD Tép chi doc. San nay khéng thé xo4,stra,bd sung.
S_IWRITE Tép dé ghi. Sau nay c6 thé xoa, sira, bd sung.

+ Cong dung: Xay dung tép mai ¢ tén cho béi dbi thir nhét va co thude
tinh cho bgi amode. Trong trudng hop tép da thn tai:

- Néu tép dé ghi, thi né bi xo4,
- Néu tép chi doc, thi bi 13i.

Khi c6 13i, ham tra vé -1.

Khi thanh céng. ham tra vé s6 hi¢u €p (handle). S8 hidu nay c6 thé ding
trong ham writc dé ghi thdng tin 1én tép (ngay ca khi amode = S_IREAD).
Kiéu ghi duoc xac dinh bdi bién fmode (dinh nghia trong fentlh va
stdlib.h). Gia tri mdc dinh cua fmode 1a O TEXT (kicu vén ban). Mudn
ghi theo kicu nhi phan thi ta cin xac dinh lai _finode (trude khi ding ham
creat) bing ciu 1énh: _fmode = O BINARY;,

+ Vi du v¢ creat: Chuong trinh sau dung creat dé tao tép méi va ghi 1én
do 5 80 nguyén. T¢p ¢6 thude tinh chi doc nén né dwoge bao vé. Sau nay néu
muon sua, ghi bé sung hay xo4 ta can thay ddi thudc tinh cia né bang ham
chmod hay chmod.

ffinclude <ioc.h>
finclude <fcntl.h>
#include <sys/stat.h>
int. a[5]1=(10,2,10,4,5};
main{)
{
int fd;
/* Tao tép moi sl.sl d& ghi theo
kidu nhi phan */
fmode = O BINARY;
fd=creat(“s].51“,S_1READ);
/* Ghi 5 sé nquyén 1&n tép */
write(fid,a,10);
close (fd); /¥ Déng tép */
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9.2. Ham _creat: Xay dung tép moi.
+ Dang ham:
int creat (const char *fname, int attrib);
+ Pbi:
D41 thir nhét 12 tén tép,
D6i thir hai 1a thude tinh tép. Cac gia tri thuong ding cua attril
(dinh nghia trong dos.h):
FA_RDONLY Tép chi doc, khéng thé xo4 hodc sira chira.
FA ARCI Tép dé ghi.
FA_FIDDEN Tép 4n. khong hién trong lénh DIR cia DOS.
- Chu y: Gia tri cua attrib ¢6 thé 1a mét td hop (c6 nghia) cia céc gia tr
trén. vi du néu
attrib = FA_HIDDEN | FA_ARCH
thi thudce tinh tép 1a: an va co thé ghi.

+ Cong dung:

Xay dung t&p mai co 1én cho boi dbi thir nhat va cé thude tinh cho bé
attrib. Trong truong hop tép da toén tai:

- Néu t&p dé ghi, thi n6 bi xo4,
- Néu tép chi doc, thi bj 19i.

Khi ¢6 11, ham tra vé -1.

Khi thanh cdng, ham tra vé sé hidu t&p (handle). S6 hidu nay c6 thé dun
trong ham write dé ghi thong tin lén tép (ngay ca khi attrib
FA RDONLY). Kiéu ghi iuon ludn 1a nhi phan.

+ Vi du vé _ereat: Chuong trinh sau ding _creat dé tao tép méi va gl
1én do 5 s6 nguyén. Tép ¢6 thude tinh dé ghi nén sau nay cé thé stra, ghi b
sung hay xod.

#¥include <io.h>
§include <dos.h>
inL albl-={10,2,10,4,5};
main{)
(
int fd; .
/* Tao tép mdi sl.sl dé& ghi
theo kiéu nhi phan */

fd= creat{"sl.s1",FA _ARCH);

/* Ghi 5 s8 nguyén 1lén tép */
write(fd,a,10);

closc{fd); /* Déng tép */

}
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9.3. Ham open
M 1¢p dd ¢6 hodce xdy dung tép mai dé doc ghi
+ Dang ham:
int open{const char *fnamec,
int access, [, unsigned amode]);

+ Déi:

- Déi thir nhit fname xdc dinh tén tép cin mé,

- Dbi thit hai access x4c dinh quyén va kiéu truy nhdp, n6 ¢6 thé nhan tir
cdc gia tr] sau (dinh nghia trong fentl.h)

Gis tri Y nghia
O RDONLY DPoc
O_WRONLY Ghi
| O_RDWR | Poc/ani
“E)__/\_l’_!’_l\ll)_ Ghi bd sung
()lR_UN(, Xoi tép néu no ton tai
B (g1t ngyén thudc tinh)
O TEXT Kiéu nhap xuét vin ban
O_BINARY Kiéu nhip xuét nhi phéan ]
O CREAT Néu t&p chira co thi nd duge tao.

(Khi do cin dua thém dbi thi ba).

Chu y 1: Déi thr hai access ¢6 thé 1a mdt 16 hop cé nghia bit ky ctia céc
gid tri néu trén (dung phép | ), vi du
O_WRONLY|O_TRUNC|O_BINARY
Cha y 2: Néu trong déi access khéng moé ta rd O TEXT hay
O_BINARY thi kiéu truy nhap dwoc xdc dinh theo gia tri cua bién
_Imode (xem ham creat)

- Di thit ba amode (xem ham creat) dung dé xac dinh thudc tinh cua tép
mdi duoe tao. nd thudng nhan hai gia trj sau:
S_IREAD Tép chi doc, khong thé xoa hodc sira chita.
S_IWRITE Tép ¢6 thé ghi.
+ Cong dung:
1. Khong ¢o O_CREAT: Mé mét 1¢p da ton tai dé truy nhap theo cach
xac dinh bdi access. 1.61 xay ra khi:
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- Tép khong ton tai.
- Ma dé ghi mét tép chi doc.
2.C6 O_CREAT: Néu tép chua c6 thi né duge tao. Lbi xdy ra khi:
- Mo dé ghi mét tép chi doc.
+ Gia tri ham:
Khi thanh céng ham tra vé& sb hidu tép, no s& dung trong cac ham dé truy
nhdp to1 1€p. Khi ¢6 161 ham cho gid trg -1.
+ Vidu ve open:
Ciiu I§nh:

fd=open ("sl.s1",0 WRONLY|O BINARY|C TRUNC|O_CREAT,
S _IWRITE};

s& m¢ tép slsl de ghi theo kiéu nhi phan. Néu t&p d3 tdn tai thi no bi xoa.
Néu tép chua ¢o thi nd duge xay dung.
Ciu I¢énh:
fd=open({”sl.s1",0 RDONLY!O BINARY);
s& md& tép da tdn 1ai sl.sl dé doc theo kiéu nhi phan.
9.4. Ham open: Mo ép da ton tai dé doc ghi.
+ Dung ham:
int. open{consl char *fname, int oflaqg);
+ Doi:
- Béi thu nhét fname xdc dinh tén p cin ma,
- D1 thi hai oflags xac dinh quyén va kiéu truy nhép, n6 c6 y nghta
nhu doi access trong ham open, ngoai trir 2 diém sau: kiéu méc dinh
12 O _BINARY (chir khong phai O TEXT) va phuong an O_CREAT
khong ¢6 tac dyng tao t¢p moi.
+ Cdng dung: M6 mdt tép da tn tai dé truy nhép theo cach xac dinh boi
oflags. 1.8i xay ra khi:
- Tép khong t6n tai.
- Mo dé ghi mét 1&p chi doc.
+ Gia tri ham:
Khi thanh céng ham tra v& sb hidu tép, no s& dung trong cac ham dé truy
nhap téi @ép. Khi ¢6 161 ham cho gia tri -1.
+ Vi du vé open:
Cau ténh:
td= open("sl.sl",0 WRONLY|O _TRUNC) ;
& md va xod t&p sl.sl (da ton tai) dé ghi lai tir dAu (theo kidu nhi phin).
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Céu lénh:
fdﬁ_open(“sL.sl",O_RDONLY}:
s& md tép da tdn tai sl.s! dé doc theo kidu nhj phan.
9.5. Cac ham close va close: déng tép.
+ Dang ham:
int closefint fd};
int closc{int fd};
+ Dibi
fd 1a s6 hiéu 1¢p nhin duge trong cac ham creat, _creat open va
_open.
+ Céng dung: Dong tép c6 sb hi¢u fd. S hiéu fd duge gial phong va no
6 thé ding cho tép khac.

Khi thanh ¢ong ham tra vé s6 0. Khi ¢6 18i ham cho -1.

9.6. Ham chmod: thay déi thude tinh tép.
+ Dang ham:
int chmod({const char *fname, int amode) ;
+ Pi:
D&i fname xdac dinh tén tép can ddi thudce tinh.
Dm aodme cho thude tin mai cta tép, Cac gia tri cua amode & day
gidng nhur amode trong ham creat:
S IREAD Tép chi doc.
S WRITE Tép dé ghi.
+ Cong dung: Doi thude tinh tdp fname theo amode.
11am cho gid tri 0 néu thanh cdng va -1 néu c6 151,
9.7. Ham chmod: Nhin hay doi thudc tinh 1&p theo kidu DOS.
+ Daog ham:
int _chmod(const char *fname,
int func [,int attrib]};
+ Débi:
D6i fname xéc dinh tén t¢p cin nhan hay ddi thude tinh.

Néu func = 0, ham cho biét thudc tinh cda tép, va khong can: ding
déi thir ba.

Néu unc = 1. thay doi thude tinh, dung dbi attrib dé xac dinh thude
tinh mai. Céc gid tri coa attrib o day gibng nhu autrib trong _creat:
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FA _RDONLY T¢p chi doc,
FA_ARCH Tép dé ghi.
FA _HIDDEN Tép an.
+ Céng dung: Cho biét thudc tinh cua tép fname (func=0) hodc dbi
thudc tinh tép theo attrib (func=1).
Ham cho gid tri 0 néu thanh céng vé -1 néu c6 13i.

9.8. Ham perror: thong bao 131 hé théng.
(Ham nay di trinh bay trong §3.7)
+ Dang ham:
finclude <stdio.h>
void perror{const char *s);
+ Ddi:
s 1a con tro wo téi mdt chudi ky tu.

+ Cong dung: 11am in chudi s va thdong bao 161.

§10. CAC HAM wirte, read VA Iseek

Pé& nhap xuit dir lidu trén tép, hé théng cip | cung cip 3 ham: write, read
va Iseek, chimg lam viée gidng nhur cac ham fwrite, fread va fseck. Céac ham
nay nén ding véi kiéu nhap xuét nhi phan.

10.1. Ham write: ghi mdt diy cac byte 1én &p.
+ Dang ham:
unsigned write{int fd, wvoid *ptr, unsigned n};
+ Doi:
fd 1a s6 hiéu tép,
ptr la con tro 16 t61 vung nhé chira dir li€u,
n la so byte.

+ Cong dung: Ghi n byte tir viing nhé ptr 1én t&p ¢6 sé hiéu fd. Khi
thanh cang ham tra vé mot s& bang s& byte ghi duoc.

Khi ¢6 151 ham tra vé -1.

+ Nhin xét: Khi gia tei tra vé& cia ham khac n 1a c6 151
10.2. Ham read: doc mdt diy cac byte tir tép.

+ Dang ham:

unsigned read{inl fd, wvoid *ptr, unsigned n};

+ Déi:
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fdt 12 s& hiéu tép.
ptr la con tro tro to1 viing nhé nhén dir liéu doc duoe,
n lasb byte.
+ Cong dung:
Docn b_\/u, L tcp ¢o sb lneu fd chira vao viung nhg ptr. Khi thanh
cdng ham tra vé mot s bang 56 byte doc duoc. Khi ¢6 13i ham tra va -1.
+ Nhiin xé¢:
Khi gap cudi tép thi gia tri trd vé cita ham c6 thé nho hon n.
10.3. Ham Iseek: di chuyén con tréd chi vi.
+ Dang ham:
long iseek(int fd, long sb, int xp);
+ Péi:
fd ta s6 hiéu tép,
sb 1a 56 byte cin di chuyén,
xp ¢ho biét vi tri xudt phat ma viée dich chuyén duoc bat diu tir
dily. xp o thé nhin cic 214 tri sau:
xp = SEEK_SET hay 0: Xuat phat trr ddu tép.
xp = SEEK_CUR hay 1: Xuat phat tir vi trf hién tai cua con tr6 chi
vi.
xp = SEEK _END hay 2: Xuat phat tir cudi t&p.
+ Céng dung:
Ham di chuyen con tro chi vi cua tép fp tir vi tri xac dmh bm Xp qua

mdt s byte bing gid tri luyct d01 cla sb. Chiéu di chuyén la vé cubi tép néu
sb duong, trai lai s& di chuyén vé phia dau 1ép.

Khi thanh cong ham tra vé mot gia tri kidu long bang vi tri mgi cua
con tro cln vi (sb thir tr cia byte ma con 1o chi vi tré t6i). Khi ¢6 131
ham tra vé -1L.
+ Cha y:
Khong nén dung {scek trén kiéu viin ban, vi sy chuyén dbi ky tu s&
Jam cho viée dinh vi thiéu chinh xac,
+ Vi du:
Dé xac dinh do dai caa &p co sb hi¢u fd ta c6 thd dung ham lseek
nhu sau:
long do_dai;
do dai = lseek{fd,0,2};
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Chuong 8
CAC DONG TIN (STREAM)

C di cung cdp mot thie vign cdc ham nhdp xudt nhie printf, scanf, gets,
getch(), puts, puch(), jprintf, fscanf, fopen, fwite, fread,... Cdc ham nay lam
viéc kha higu qua nhieng khong thich timg véi cdch t6 chite chwong trinh
hieéng déi tirong.

C'" sir dung khai niém dong tin (stream) va diea ra céc 16p dong tin dé 6
chike viée nhdp xudt. Dong tin ¢6 thé xem nhie mét ddy cdc byte. Thao tdc
nhap L ldy (doc) cde byte tiv dong tin (khi d6 goi la dong nhdp - input) vao bé
nhé. Thao tde xudt 1o diea cdc byte tie bg nho ra dong tin (khi d6 goi la dong
xudt - output). Cdce thao tde nay la doc lap th:er bi. Pé thuc hign viéc nhap,
xudt 1én mot thiét bj cu thé, chiing ta chi cén gdn dong tin véi thiét bi nay.

§1. CAC LOP STREAM

Co 4 16p quan trong c¢in nhd la:

+ [.Oop co sO 108

+Ttr 1op ios din xuat dén 2 16p istrcam va ostrcam

+ 1ai i6p istream va ostream lai din xuét t6i 16p iostream
So db ké thia gitra cac 16p nhu sau:

10s
I istream ostream
1ostream

Lop ios

+ Thudc tinh cua lop: Trong 16p ios dinh nghia cic thudc tinh duge six
- . " - . n ~ 5 ) . v A -4
dung lam cac ¢& dinh dang cho vig¢e nhidp xult va cic co kiém tra 161 (xem
bén dudi).
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+ Céac phuong thire: Lc',rp ios cung cip mot sé phuong thirc phuc vu viée
dinh dang dir liéu nhap xuat, kiém tra 18i (xem bén dudi).

Lop istream

Lop nay cung cép todn to nhidp >> va nhidu phuong thirc nhip khac
(xem bén duéi) nhur cée phuong thire: get, getline, read, ignore, peek, seekg,
tellg,...

Lop ostream

Lép nay cung cip toan tr xuit << va nhidu phurong thire xuft khac (xem
bén dudi) nhu cac phuong thire: put, write, flush, seekp, tellp....

Lop iostream

Lép nay thira ké cac phuong thirc nhip xuit cta cac lép istream va
ostream.

§2. DONG CIN VA TOAN TU NHAP

Dong cin la mot déi twong kiéu istream di dinh nghia trong C™. D6 1a
dong vao (input) chuin gin véi ban phim (twong ty nhu stdin ctia C). Céc
thao tac nhdp trén dong cin dong nghia véi nhdp dir lidu tr ban phim.

Do cin 1a mdt dbi tugng cua 16p istream nén véi cin chung ta c6 thé sir
dung todn tir nhdp >> va cdc phuong thirc nhip cha cac 16p ios va istream.

Céch diing todn tir nhap dé doc dir lidu tir dong cin nhu sau:

cin >>» 'l'ham_sé ;

Trong d6 Tham_sd ¢6 thé la:

- Bién hodc phin tir mang nguyén dé nhan mot sb nguyén
- Bién hoac phin tir mang thure dé nhan mot sé thue

- Bién hoic phan tr mang ky tu dé nhan mét ky tu

- Con tré ky tir d¢ nhan mét day cac ky ty khac trong

Clii y: Céc toan ol nhip ¢6 thé viét n6i dudi & nhap nhiéu gia tri trén
mot dong lénh nhur sau: -

cin >> Tham_s6_1 >> Tham sb 2 >> ... >> Tham sb k ;

Cich thic nhip nhu sau: Bé qua cic ky tr tring (dAu céch, ddu tab,
dau chuycn dong) ding trude néu ¢6 va san do doc vao.cac ky tu trong dmg
véi kidu yéu cau. Cy thé dbi véi tirng kiéu nhu sau:

Khi nhap s6 nguyén s& bd qua cac ky tir tring ding trude néu cé, sau d6
bat ddu nhin cac ky tir bicu thi s6 nguy@n. Viéc nhip }(ét thl’lc,khi gap mdt
 ky tu trang hodic mét ky tur khéng thé hiéu 1a thanh phén cta s6 nguyén. Vi
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du néu trén dong vio (gd tir ban phim) chita cac ky tu <space> <space>
123X2 va Tham_sé (bén phai cin) 1a bién nguyén n thi n s& nhén gia tri 123,
Con tro nhiip s€ ding tai ky tu X,

Phép nhap mot s thue ciing tién hanh tuong tu: B qua cac khoang tréng
dimg trude néu ¢6, sau d6 bit ddu nhin cac ky tu biéu thi s Thuc. Viéc
nhip két thic khi gap mét ky tu tring hodc mot ky nr khoéng thé hidu Ia
thanh phan cua s thure.

Phép nhap mdét ky ty ciing vay: Bo qua cac khoang tring dung trudce
néu cd, sau do6 nhan mot ky tu khic ky tw tring. Vi du néu gd

<space><space>XY thi ky tu X duge nhan va con tré nhép ding tai kv
try. '

Phép nhidp mot day ky tu: Bo qua cac khoang trang dimg trude néu cd,
sau d6 bat diu nhén tir mot k¥ tu khae ky tu tring. Viée nhdp két thac khi
gap mot ky tu iring.

Vidu 1: X¢ét doan chuong trinh:

char ten{i0], que[l2];
char ch;
int n;
float x;
cin >»> n >> x >>» ch >> ten >> que ;
Néu gé cic ky tu:
123<5>3. 14<s><s>AHONG<s>HAT<3>PHONG<Enter>

(@€ cho gon s& ky hiéu <s> la <space>)

thi két qua nhdp nhu sau:
n=123
x=3.14
ch="2"
Len=“HONG”
quer Al

Con 116 nhip s€ dung tal Ky tu <space> trude tir PHONG. Céc ky (i con
lai s& dugce nhin trong cac cau Iénh nhap tiép theo.

Vi duy 2: Xét doan chuong trinh:

inl. m;

floal y;

cin >> m >> y;
Néu a6

<5>»<5>»456<5><s5>41.5<FEnter>
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thi két qua nhap la:
m = 456
y = 4.5
Ky tu <Enter> vin con lai trén dong nhap.

§3. NHAP Ki TU VA cHUOI Ki TU T BAN PHiM

Chiing ta nhan thay toan tir nhap >> chi tién loi khi diing dé nhép céc gia
tri sé (nguyén. thuc). Dé nhap ky tw va chudi ky wr nén ding cac phuong
thirc sau (dinh nghia trong 1op istream):

cin.get cin.getlinc cin.ignore
3.1. Phuong thite get ¢6 3 dang (thuc chét c6 3 phuong thire cing cé
tén get):

Dang I:
int cin.get{) ;
diing d¢ doc mdt ky tr (ké ca khoang tring). Cach thirc doc cua cin.get co
thé minh hoa qua vi du sau: Xét cac ciu I¢nh
char ch;
ch cin.get ()
+ Néu g
ABC<lnler>
thi bién ch nhdn ma ky ty A, cdc ky ty BC<Enter> con lai trén dong vao.
+ Néu g0
A<Enter>
thi bién ch nhin ma ky tu A. ky tu <Enter> ¢on lai trén dong vao.
+ Néu 20
<Enter>
thi bién ch nhan ma ky tr <Enter> (bang 10) va dong vao rdng.
Dang 2:
istreamé cin.get (char &ch) ;
ding dé doc mét ky tr (ké ca khoang triing) va dit vao mot bién kiéu char
dugre tham chiéu boi ¢h.
Chu y:
+ Céch thire doc ctia cin.get dang 2 ciing gidng nhu dang 1
t Do cin.get() dang 2 tra vé tham chiéu t&i cin, nén ¢é thé si dung cac
phuong thire get() dang 2 ndi dudi nhau. Vi du 2 néu khai bao
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char chl, ch2;
thi 2 ciu lénh:
cin.get{chl};
cin.get (ch2);
¢6 thé viét chung trén mét cau lénh sau:
cin.get (chl).get (ch2};
Dang 3:
islreamé cin.gelichar *str, int n, char delim = *\n");
dung dé doc mot day ky twr (ké ca khoang tring) va dua vao ving nhd do str
trd 16i. Qua trinh doc két thic khi xdy ra mét trong 2 tinh huéng sau:
+ Gap ky tu gidi han (cho trong delim). Ky tw gi¢i han méc dinh 14 ‘W’
(Enter)
+ D& nhén du (n-1) ky ty
Chu y:
+ Ky tr két thac chudi \0° duoc bé sung vao diy ky tu nhan dugc
+ ky 1y gioi han van con lai trén dong nhip dé danh cho cac 1énh nhép
tiép theo.
Chua y:
+ Ciing pidng nhu get() dang 2, ¢6 thé viét cac phuong thic get() dang 3
noi dudi nhau trén mot dong 1énh.
t Ky tir <Enter> ¢on lai trén dong nhap cé thé lam tréi phuong thic get()
dang 3. Vi du xét doan chuong trinh:
char ht[2%], gql?20], cgqf3C]:
cout << “\nHlHg tén: ™ ;
cin.get{ht,?b);
cout << “\nQué quan: * ;
cin.get{qgq, 20);
cout << “\nCo quan: ™ ;
cin.gect {cq, 30});
cout <<7\n” <<ht<<” “<<gge<” “<<eg
Doan chuong trinh dung dé nhip ho tén, qué quan va co quan. Néu go:
Pham Thu lluong<linter>
thi cdu 1&nh get diu 1ién s& nhan duge chudi “Pham Thu Huong” cit vao
mang ht. Ky tur <Enter>> con lai s& [am trdi 2 céu 1¢nh get tiép theo. Do do
cdu lénh cubi cting s chi in ra Pham Thu 1uong.

B¢ khae phuc tinh trang trén, ¢ thé dung mdt trong cac cach sau:



+ Dung phuong thire get() dang | hodc dang 2 dé 1dy ra ky tw <Enter>
trén dong nhap trude khi dung get (dang 3).
+ Dung phuong thirc ignore dé iy ra mét s ky tu khong cin thiét trén
dong nhap trude khi dung get dang 3. Phuong thire nay viét nhu sau:
cin.ignore{n} ; // Liy ra {(loai ra hay bd quaj
// n ky ty trén dong nhap.
Nhu vay dé ¢6 thé nhip duoe ca qué quan va co quan, can stra lai doan
chuong trinh trén nhu sau:
char ht{25], qqi20]), ecql301;
coul << “\nllp 1én: ™ ;
cin.get (ht,25);
cin.get (); // NhAn <Enter>
cout << “A\nQué& quan: ™ ;
cin.get {qq, 20) ;
ignorc{l}; // BO qua <Enter>
cout << “\nCo quan: * ;
cin.gel {cqg,30);
cout <<"\n" <<hte<” “<gqgee” “<<eq
3.2. Phuong thire getline
Tuong tu nhu get dang 3. ¢6 thé dung getline dé nhap mdt diy ky tu tir
ban phim. Phuong thire niy duoc md ta nhu sau:
istream& cin.getline(char *str, int n,
char delim = *\n’);
Phuong thire diu tién lam viée nhu get dang 3, sau do6 no loai <Enter> ra
khoi dong nhap (ky tir <Enter> khéng dua vao day ky tu nhin duge). Nhu

vay c6 thé dung getline dé nhap nhidu chudi ky tu (ma khong lo ngai cac
cdu 1énh nhip tiép theo bi trdi).

Vi du doan chuong trinh nhap ho tén, qué quan va co quan bén trén ¢
thé viét nhu sau (bing cach ding getline):

char ht[25], qql?201, cq[30];
coul. << “\nllg Lén: ™ ;
cin.getline(ht,25);
cout. << “\nQué quan: V' ;
cin.getline(qq, 20} ;
cout << “\nCo quan: ™ ;
cin.gel {«cg, 30);
cout <<"An"” <<ht<d” “aggglc” Y<<eg

Ciui y: Ciing gibng nhu get() dang 2 va get() dang 3, ¢6 thé viét cic
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phuong thite getline() ndt dudi nhau 1rén mét dong Iénh. Vi du doan chuong
trinh trén c6 thé viét lai nhu saw:

char ht[25], qqgl20], cql[30];

cout. << “\nHgo té&n, Qué quan va Co quan: ¥ ;
cin.getline (ht,25) _.getline({qq, 20) .gect (cq, 30);
cout <<¥\n"” <<ht<<” “<<ggee” M<<eq

3.3, Phuong thuac ignore
Phuong thie ignore dimg dé bo qua (loai bd) mot 56 ky tu trén dong
nhap. Trong nhiéu trwdng hop, day 1a viée lam cén thiét dé khdng lam anh
huong dén cac phép nhap tiép theo.
Phiong thire ignore duge mo ta nhu sau:
istrecamé cin.ignore{int n=1);
Phuong thue s& bo qua (loai bo) n ky tu trén dong nhép.
3.4. Nhip dong thoi gid tri sd va ky tu
Nhur da néi trong §2. 10an W nhép >> bao gi¢r ciing dé lai ky tu <Enter>
trén dong nhdp. Ky tu <Enter> nay s& lam tr6i cac 1énh nhip ky tu hodc
chudi ky tir bén dudi. Do viy can dung:
hodc ignore()
hodc get() dang 1
hodc get() dang 2

dé loai bo ky tu <bnter> con st lai ra khoi dong nhdp truée khi thuc hién
viée nhdp ky tir hodce chudt ky .

3.5. Vi du: Chuong trinh dudi diy st dung Idp TSINH (Thi sinh) véi 2
phuong thare xuat va nhap.
S/Cr o 0a.cpp
// Nhip di liéu sé va ky tu
finclude <iostream.h>
#include <conio.h>
struct T3
{
int sobd;
char ht[25];
floal: dt,dl,dh, td;
|
class I'StTNY
{
private:
TS *Ls;
int sols;
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public:
TSINH{)
{
L.s=NOLL;
sots=0;
1
TSINH{int n)
{
Ls=new TS[n+1];
sots=n;
t
~TSLINH()
{
if {sots)
{
sots 0;
Ls -« NULL;
}
}
vaid nhap():
void xualt();
o
void TSINH::nhap{)
{
if {sots)
for (int i=1; i<=sots; tti)
{
cout << "\nThi sinh "<< i << "; *
coul. << "\nSo bao danh: " ;
cin >> ts|i].sobd;
cin.ignore{);
cout << "Ho ten: " ;
cin.get(ts[i].ht,25);
cout << "Diem toan, ly, hoa: " ;
cin >> ts{i].dl >> ts{i]).dl >> ts[i].dh;
tslil.td = ts[i]l.dt + ts(i).d} + ts[i].dh;
t

}
void ‘I'SLINI: :xuat ()

{
if ({sots)
i
cout << "\nbanh sach thi sinh:"™ ;
for (int i=1; i<=sots; ++i)
cout << "\nlo ten: " << ts[i].ht << "™ So BD: "
<< ts[i).sobd <<" Tong diem: "<< ts[i].td;

}

void main{)
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int n;

clrscri):;

cout << "\nSo thi sinh: ";
cin>>n;

TS5INH *t - new TSINH(n);
t->nhap{} ;

t—>xuat{);

getch(]);

delete t;

§4. DONG COUT VA TOAN T XUAT

4.1. Dong cout

Dong cout la mot déi tugng kidu ostream d3 dinh nghia trong C**
D6 la dong xuat (output) chuin gan véi man hinh (twrong ty nhu stdout
ctia C). Cac thao tac xuat trén dong cout ddng nghia vdi xudt dir lidu
ra man-hinh.

Do cout 13 mot déi tuong caa 16p ostream nén vdi cout chung ta ¢6 thé sir
dung todn tr xuat << va cac phurong thire xuét cla cac 1op ios va ostream.
4.2. Toin tir xuft

C™ dinh nghia chéng todn tir dich trai << dé guri cdc ky tr ra dong xuét.

Céach dung todn tir xuit dé xuat dir liéu tir bd nhé ra dong cout nhu sau:

cout << Tham sb ;

Trong d6 Tham_sé biéu thi mét gia tri cAn xudt ra man hinh, Gia trj s@
duge blen d6i thanh mdt day ky tu trude khi dua ra dong xuat. Kiéu coa
Tham_sé ¢6 thé nhu sau:

- Nguyén (xudt gia tri nguyén)
- Thue (xuft 214 tri thuc)
- ky tu - char (xuat mét ky tu)
- con trd ky t - char* (xudt chudi ky ty)
Chii y: Céc toan tir xuft c¢6 thé viét ndi dudi nhau (dé xuit nhidu gia tri)
trén mot dong 1énh nhur sau:
cout << Tham sb 1 << Tham sb 2 << ... << Tham sé k;
Chit y: Toan tir xudt duge dinh nghia chdng {trung tén) voi toan tir dich
trdi va no C’l‘ll‘lg cO muc ,d(} uwu tién nhu toan tir dich trai. Xem phu luc‘l
chung ta thay todn tr xuat c¢6 thir tu vu tién 1on hon cac todn tir trong bicu
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thirc diéu kién. Vi vay néu ding toan tir xuét dé in mét biéu thic didu kién
nhur sau:

int a=5, b=10;

cout << “\nMax= ™ << a>bh?a:b ;

thi Trinh hién dich sé& bao 16i. D¢ tranh 15 cin dung céc ddu ngoic tron

dc bao biéu thitc didu kién nhu sau:

int a- %, b=10;

cout << “\nMax- ™ << (a>b?a:b) ;

Tom lai: Nén bao cac bi¢u thire trong 2 du ngodic tron.

4.3. Dinh dang (tao khuén d'mg cho) dit ligu xuit
Vw(, dinh dang dir llcu xudt hay tao khuén dang cho dir lién xuét 1a mot
viée can thiét. Vi du cAn in céc g1a tri thiee trén 10 vi tri trong d6 ¢6 2 vi tr
danh cho phin phan.
Béan than toan tir xudt chua c6 kha ning dinh dang, ma can sir dung cac
céng cu sau:
+ Céc phuong thire dinh dang
+ Cac cac co dinh dang
+ Cac ham va b phan dinh dang
Muc sau s¢€ trinh bay cach dinh dang g1 Ui Xuét.

§5. CAC PHU'ONG THU'C DINH DANG

5.1. N9i dung dinh dang gid tri xuit
N6t dung dinh dang 1a xac dinh cace thdng 56
- D§ rong quy dinh
- B6 chinh xac
- Ky tur don
- Va cac thong sb khac
+ D6 rjng thuc té ciia gia tri xudt: Nhur dii noi 4 twén, C** s& bién ddi

gia trj can xudt thanh mét chudi ky tur rdi dua chudi nay ra man hinh. Ta s&

goi s6 ky tu cua chudi ndy §a d6 rong thue té ciia gid tri xudt, Vi du voi céc
cau Iénh:

int. n=4567, m=-23 ;
float = = -3.1416 ;
char ht[] = “Tran Van Thong”

r

thi;

Do rong thuc té cian 1a 4, ciam 14 3, cra x 1a 7,cua ht {a 14.
3 = 1
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+ P§ réng quy dinh 12 sb vi tri t8i thiéu trén man hinh danh dé in gia tri.
Theo mac dinh, do réng quy dinh bang 0. Chiing ta cé thé dung phuong thirc
cout.width() dé thiét lap rdng nay. Vi du céu 1énh:

cout.width{B);
s& thiét 1ap do rong quy dinh 1a 8.

+ M&bi quan hé giiva d§ ring thyc té va d rong quy dinh

~ Néu d6 rdng thuc té 16n hon hoje bing do rong quy dinh thi s6 vi tri
rén man hinh chita gia tri xuét s& bang dd réng thuc té.

- Néu d6 réng thue té nho hon dd rong quy dinh thi s vi tri trén man
hinh chira gia tri xudt s& bing dé rong quy dinh. Khi d6 s& c6 mot s6 vi tri
du thira. Cac vi tri du thira sé dugc don (lép day) bang khoang tréng,
+ Xac dinh ky ty ddn: Ky ty dén mic dinh la dAu cach (khoang trong).
Tuy nhién cé thé dung phuong thire cout.fill() dé chon mot ky tu ddn khac.
Vi du vai cac cau 1¢nh sau:
int n-123; // DO rong thuc té 1a 3
cout.fill{***); // Ky ty ddn la *
coul .width(5); // D6 rdng quy dinh 1la 5
cout << n ;

thi két qua in ra la:
**123

+ b0 chinh xac la s6 vi tri danh cho phin phén (khi in s6 thue). Pd chinh
xac mic dinh la 6. Tuy nhién co thé dung phuong thirc cout.precision() dé
chon d6 chinh xac. Vi du vai cac cau I¢nh:

float x = 34.4%4 ; // D6 roéng thyuc té 6
coul .precision(2) ; // PO chinh zac 2
cout -width{8); // Bd rong quy udc 8
cout._fill{(*0°) : // Ky ty don 1a s6 0
cout << x 7

thi két qua in ra la:
0034.46
5.2. Cac phuong thire dinh dang
1. Phuong thire
int coul .width{)
cho biét dd rong quy dinh hién tai.
2. Phuaong thite
int. cout.widlh{int n}

thiét 1ap dé rong quy dinh méi [a n vatra veé d6 rong quy dinh trude do.
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Chat p: P rdng quy dinh n chi o tac dung cho méot gia tri xuat. Sau do
C"' lai ap dung dd réng quy dinh bang 0.
Vi du vai cac cau 1énh:
int m=1234, n=56;
cout << “\nAB”
coul.width{6);
cout << m ;
cout << nn ;
thi két qud in ra la:
AR 123456
(gilla Bvis0 1 ca 2 dDu coch).
3. Phuong thire
int cout .precision()
cho biét d6 chinh xac hién tai {Gang 4p dung d& xudt c4c gia tri thirc).
4. Pharong thire
int coul.precision{int n)
thiét 1ap do chinh x4c s& ap dung la n va cho biét d6 chinh xéc trude d6. Do
chinh xac duge thidt 1dp s& ¢ higu lye cho 16i khi gap mét cau 1énh thiét 1ap
dd chinh xac mdai.
5. Phuong thic
char coub.fill{)
cho biét ky tw don hién tai dang duoc dp dung.
6. Phuong thire
char coul .fill{char ch}
quy dinh ky tu dén méi s& duge ding 13 ch va cho bidt ky tw don dang dung
trude do. Ky tu don duoe thiét lap s€ ¢6 hiéu luc cho té1 khi gip mét cdu
1€nh chon ky tw ddén mai.
Vi du xét chuong trinh:
//CT! 06.CPP
// Cac phucong thuc dinh dang
#include <iostream.h>
tinclude <conio.h>

void mainf()

{

clrscr();

float x=—3.1551, y=-23.45421;
cout.precision(2};

cout . £111{**");
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cout. << "\n"
cout .width(8)
cout << x;
cout. << "\n" ;
cout .width ({8},
cout << vy;
geteh () ;

1

Sau khi thuc hién. chuong teinh in ra man hinh 2 dong sau:

**x_3 16
FR_23.15

§6. CO' DINH DANG

6.1. Khai ni¢m chung v& cor
Mai ¢& chira trong mét bit. C& ¢é 2 trang thai:

Bat (on) - ¢d gidtri 1
TAt (oft) - ¢o gia tri 0

{Trong 6.3 s& trinh bay cac phuong thirc dung dé bat, tit cac co)

Céc c& ¢6 thé chira trong mat bién kiéu long. Trong tép <iostream.h> da

dinh nghia cac c& saw:
ios::left
ios::dec
10s::fixed

ios:uppercase

108

L0S::
ios::

108:

6.2. Cong dung cua cic co

right

ocl

scientific

:showpoint

Cé thé chia cac co thanh cac nhéom:

Nhom 1 gém cde co dinh vi (ciin 18) :

ios::left ios:right ios::internal

ios::internal
ios::hex
tos::showpos
10s::showbase

Co iosz:left: Khi bat co ios:left thi gia tri in ra nim bén trai viing quy
dinh, cac ky tu don nam sau, vi du:

35***

_8()* *

Co ios::right: Khi bt ¢ ios:right thi gid tri in ra ndm bén phai viing quy
dinh, cac ky tu ddn ndm trude, vi du:

*kkY S

*4_80
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Chi y: Mie dinh co ios:right bat.
Co ios::internal: Co ios:internal ¢6 téc dung gidng nhu ¢ ios::right chi
khac la diu (néu ¢d) in dau tién, vi du:
e

_**89

Chuong trinh sau minh hoa cach ding cac ¢& dinh vi:
//CT7 _06.CPp
// Cac phuong thuc dinh dang
// Co dinh vi
#include <icstream.h>
#include <conio.h>
void main()
{
clrscr{);
float x=-87.1551, y=23.45421;
cout..precision(2);
coul M1l {r*"');
cout.setf(ios::1left); // Bat co ics::left
count << "\n" ;
cout.width{8);
cout << x;
coul. << “\np" ;
cout . width ({8} ;
cout << y;
cout..setf {ios::right}); // Bat cd ios::right
cout << "\n"
cout .width (8)
cout << x;
gout << "\n"
cout.width(8)
cout << y;

w1 wa

cout.sell(ios::internal); // // Bat cd ios::internal
cout << "\n" ;

cout .width{8);

cout << x;

cout. << "\n" ;

cout .widli h{8);

cout << y;

gelch{);

1
Sau khi thyue hién chuong trinh in ra 6 dong nhu sau:
-87.16%*
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**_87.16
*¥%23.45
-F*R7.16
*¥¥%23.45

Nhém 2 gém ¢ac ¢ dinh dang s nguyén:

10s::dec ios::oct  ios:hex

+ Khi ios::dec bat (mic dinh): S8 nguyén duge in dudi dang co s 10

+ Khi ios::oct bat: Sé nguyén duoc in dudi dang co s 8

+ Khi ios::hex bt - S8 nguyén duoc in dudi dang co sb 16

Nhom 3 gém cac ¢ dinh dang s6 thye:

ios::fixed 10s::scientific 10s::showpoint

Mic dinh: Cé& jos::fixed bét (on) va c& ios::showpoint tit (off).

+ Khi ios::fixed bit va c&r ios::showpoint tat thi s thyc in ra dudi dang
thdp phédn, s6 chir s6 phan phén (sau dau ché:lm) dugce tinh bang dé chinh
xac n nhung khi in thi bo di céc chir s6 0 & cudi.

Vi du néu do chinh xac n =4 thi:

SS thue -87.1500 duocin:  -87.15
SO thue 23.45425 dugc in:  23.4543
$4 thue 678.0  duoe in: 678

+ Khi ios::fixed bat va ¢ ios::showpoint bat thi sé thre in ra dudi dang
thap phan. sé chir s& phan phéan (sau ddu chdm) duge in ra ding bang do
chinh xac n.

Vi du néu do chinh xc n = 4 thi:

S6 thue -87.1500 dugc in:  -87.1500
Sé thue 23.45425 dugein: 234543
86 thuc 678.0  duocin:  678.0000

+ Khi tos::scientific bit va c& ios::showpoint tit thi ,sé thye in ra dudi
dang mi (dang khoa hoc). S6 chir s6 phan phan (sau dau chim) cua phz”n}
dinh tri duogc tinh bing d6 c¢hinh x4c n nhung khi in thi bé di cac chit s
(} & cubi.

Vi du néu do chinh xac n - 4 thi:

S6 thue -87.1500 duge in:  -8.715¢+01
Sé thuc 23.45425 duge in:  2.3454e+01
$6 thue 678.0  dugcin:  6.78e+02
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+ Khi ios::scientific bat va cor ios::sl}OWp?int bat thi‘ s6 thuc in ra dudi
dang mi. SO chir s6 phan phan (sau dau chdm) cta phan dinh tri duge in
diing biang d% chinh xac n.

Vi du néu do chinh xac n =4 thi:

S6 thwre -87.1500 duoc in:  -8.7150e+01
SG thire 23.45425 dugc in:  2.3454e+01
S6 thye 678.0  duocin:  6.7800e+01
Nhém 4 gbm cde hidn thi:
10s::showpos  ios::showbase ios::uppercase

Co ios::showpos

+ Néu ¢o ios::showpos tit (mac dinh) thi dau cong khong duge in trude
s6 duong.

+ Néu cor ios::showpos bat thi ddu cdng duoce in trude sé duong.

Co ios::showbase

+ Néu co ios::showbase bat thi s& nguyén hé 8 duge in bat diu bing ky
tu 0 va sb nguyén hé 16 duoe bit diu bﬁng cac ky tu Ox.

Vi dyu néu a = 40 thi:

dang in hé 8 la: 050

danginhé 161a 0x28

+ Néu ¢y ios::showba;;e tit (mic dinh) thi khfmg in 0 trude sé nguyén hé
8 vit khong in Ox trude s6 nguyén hé 16. Vidy néu a = 40 thi:

dang in hé 8 1a: 50

danginhé 16 1a 28

Cd& ios::uppercase

+ Néu e ios::uppercase bt thi cac chit sé hé 16 (nhu A, B, C, ...) duogc
in dudi dang chit hoa.

+ Néu cor ios::uppercase tit (mdc dinh) thi cac chir sé hé 16 (nhu A, B,
C, ...y dugc in dudi dang chiy thuong.

6.3. Cic phuong thire bit tit co
Céac phuong thiic nay dinh nghia trong 16p jos.
+ Phuong thire
tong cout.setf(long 1) ;
¢ bt cdc o 1iét ké trong f va tra v& mot gié trl long biéu thi cdc co dang
bat. Thong thudmg gid tei  duoc x&e dinh bing cach t6 hgp cdc ¢ trinh bay
trong muc 6.1,
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Vi du cau I¢nh:
cout.seti(ios::showpoint | 10s::scientific) ;
s€ bdt cdc co 10s::showpoint va i1os::scientific.
+ Phuong thuce
long cout.unsetf{long f) ;
s& tat cac oo 1idt ké trong fva tra vé mot gia tri long biéu thi céc c& dang bat.

Théng thuimg gia i f duge xac dinh bang cach td hop cac c& trinh bay
trong muc 6.1.

Vi du cau i¢nh:
cout.unseti{ios::showpoint | ios::scientific) ;
s& it cac cO jos::showpoint va ios::scientific.
+ Phuong thire
long cout.flags(long 1) ;
co tac dung gidng nhu cout.setf{long). Vi du ciu énh:
cout.{lags(ios::showpoint | ios::scientific) ;
s& bdt cac cd ios::showpoint va ios::scientific.
+ Phuong thic
long cout.flags() ;

$& tra vé mot gia tri long biéu thi cac c& dang bat.

§7. CAC BO PHAN DINH DANG VA CAC HAM BINH DANG

7.1. Ciac b6 phin dinh dang (dinh nghia trong <iostream.h>)
Céc bd phan dinh dang pbm:
dee  / nbu cdyiosidec
oct  /f nhu cd iosioct
hex // nhu ¢& 10s::hex
endl // xudt ky ty "\n’ (chuyén dong)
flush // dfiy dit 1iéu ra thidt bi xudt
Chung ¢6 tac dung nhy ¢& dinh dang nhung duoce viét nbi dudi trong toan
tlr xudt nén tién sir dung hon,

Vi du xét chuong trinh don gian sau:
//CT7_08.CPP
// Do phan dinh dang

#include <iostrecam.h>
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#include <conio.h>
void main{()
{

clrser();
cout .set.f{ios::showbasc)

cout << "ABRC" << endl << hex << 40 << ™ " << 41;
getch{);
}

Chirong trinh s€ in 2 dong sau ra man hinh:
ABC
0x28 0x29

7.2. Cac ham dinh dang (dinh nghia trong <iomanip.h>)

Céc ham dinh dang gém:

setw(int n) /1 nhur cout.width(int n)
setpecision(int n)  // nhu cout.pecision(int n)
setfill(char ch) // nhu cout. fill(char ch)
setiosflags(long 1)  // nhu cout.setf{long f)
resctioslags(long 1) // nhu cout.unsetf(long f)

Cac ham dinh dang c6 tac dung nhu cac phuong thire dinh dang nhung
dugce viét noi dudi trong toan tir xuat nén tién sir dung hon.

Clui p 1: Cac ham dinh dang (cfing nhu cdc bd phian dinh dang) cin viét
trong cac toan tir xuat. Mot ham dinh dang dimg mdt minh nhu mot ciu 1énh
s€ khdng ¢6 tdc dung dinh dang.

Clii y 2: Mudn st dung cée ham dinh dang cin bd sung vao dau chuong
irinh céu [énh:

#include <iomanip.h>

Vi du ¢6 thé thay phiwong thirc

cout.setf(1os::showbase) ;

trong chuong trinh cia muc 7.1 bang ham

cout << setiesflags(ios::showbase);
(chl y ham phai viét trong 104n tir Xuit)

Nhu vy chuong trinh trong 7.1 ¢6 thé viét lai theo cac phurong 4n sau:

Phirong dn 1:

#include <iostream.h>

#include <iomanip.h>
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$include <conio.h>
void main(}
{
clrscr () ;
cout << setiosflags{ios::showbase} ;
cout << "ABC" << endl << hex << 40 << ™ " << 41;
getch();
}
Phuong dn 2:
#include <iostream.h>
$include <iomanip.h>
finclude <conioc.h>
void main() '
{
clrscr{);
cout << "ABC" << endl << setiosflags{ios::showbase)
<< hex << 40 << ™ " << 41;
getch():;
\ .
Dudi day 1a vi du khac vé viée ding cac ham va b phén dinh dang. Céc
cau lénh:
int. 1 = 23;
cout << i << endl << setiosflags{ios::showbase)
<< hex << 1 << dec << setfill{'*’)

<< endl << setwi{d} << 1 << setfill{0")
<< endl << setw(5) << i ;

s& in ra man hinh nhu sau:
23
Ox17
**73

00023

7.3. Vi du: Chuong trinh dudi ddy minh hoa cach ding eic ham dinh dang
va phuong thite dinh dang dé in danh sach thi sinh dudi dang bang vdi cac
yéu ciu saw: SO bao danh in 4 ky ty (chén thém so 0 vao truée vi du 0003),
tdng diém in voi ding mot chir s6 phan phan.

//CT7_08.CPP

// Bo phan dinh dang

// lam dinh dang

// Co dinh dang

finclude <iostream.h>
#inciude <iomanip.h>

#include <conio.h>
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struct TS
{
int sobd;
char ht[25];
float dt,dl, dh, td;

¥; .
class TSINH
{
private:
TS *ts;
int sots;
public:
TSINH ()
{
ts NULL;
sots=0;

'
I'SINH (int n)
i
ts=new TS[n+l];
s50ts=n;
}
~TSINH()
{
if {sots)
{
sots=0;
ts = NULIL;
}
}
void nhap();
void sapxep{};
vold xuat ();
}os
void TSINU: :nhap{)
{
if {sots)
for (int i=1; i<=sots; +1i}
{
cout << "\nThi sinh "<< i << ": = :
cout << "\nSoc bao danh: " ;
cin >> ts[i].sobd;
cin.ignore();
cout << "Ho ten: " ;
cin.get {ts[i].ht,25);
cout << "Diem toan, ly, hoca: " ;
cin >> ts[i].dt »>> ts[i].dl >> tsfi].dh;
ts[i].td = ts[i].dt + ts[i].dl + ts{i].dh:;
}
}
void TSINH: : sapxep ()
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{
int i, 7j;
for (i=1; i< sols; ++1i)
for {j=1it1; j<= sots; ++j)
if (ts(i].td < ts[j].td}
{

TS tg;
tg=ts[i];
ts[i]=ts[]l1;
ts(jl=tqg;
}
}
volid TSTNH: :xuat{)
{

if (sols)

{

cout << "\nDanh sach thi sinh:" ;

cout..precision(l);

cout << setiosflags(ios::left);

cout << "\n" << setw(20) << "Ho ten” << setw{8)

<< "So BD" << setw(10) << "Tong diem”;
for {(int i=1; i<=sots; ++i)
cout << "An" << sctw{20)<<setiosflags{ios::left) <<
ts[i].ht

<< sctw(d) << set£111('0"'} <<
setiosflags(ios::right)
<< ts[i].sobd << ™ " << setfill {32}

<< setiosflags[ios::leftlios::showpoirt)
<< setw (10} << ts[i).td;
¥
}
void main()
{
int n;
clrscr();
cout << "\nSo thi sinh: ";
cin>>n;
TSINH *{ - new TSINH(n):
t->nhap{) ;
E->sapxcp(}:
L—->xuat{);
getch{);
delete t;

§8. CAC DONG TIN CHUAN

C6 4 dong tin (ddi twong cia cac lop Stream) dd dinh nghia trude, duge
cai dat khi chuong trinh khéi dong. Hai trong s6 d6 da noi & trén la:
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cin dong input chudn gin vdi ban phim, gidng nhur stdin coa C.

cout dong output chudn gin véi man hinh, giéng nhur stdout cia C.
Hai dong tin chudn khac fa:

cerr dong output 131 chudn gfm v6i man hinh, giéng nhu stderr ciia C.

clog gidng cerr nhung ¢6 thém b dém.

Chii y 1: Co thé ding cac dong cerr va clog dé xuft ra man hinh nhu da
ding dbi voi cout.

Cha y 2: Vi clog c6 thém bd dém, nén dir lidu duge dua vao bd dém.
Khi diy bd dém thi dua dit lidu tr b dém ra dong clog. Vi vay trude khi két
thic xnat can dung phuong thixc:

clog.flush();
dé day dir liéu tir bd dém ra clog.

Chuong trinh sau minh hoa cach dung dong clog. Chiing ta nhén thdy,
néu bé ¢du 1énh clog.flush() thi s& khong nhin thiy k&t qua xuit ra man hinh
khi chuong trinh tam dirng bai cdu 1énh getch().

// Dung clog va flush

finclude <iostream.h>

finclude <conio.h>

void main ()

{

clrscr () ;

fleat x=-87.1500, y=23.45425,2z=678.0;
clog.setfi{ios::scientific);
clog.precision(4);
clog.fill{***);

clog << ™\a";
clog.width {10} ;

clog << x;

clog << "\n";
clog.width {10} ;

clog << y:

clog << "\n";
clog.width{10);

clog << z;

clog.flush{};

geltch();
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§9. XUAT RA MAY IN

Trong sé 4 dong tin chuin khéng dong nao gn véi may in. Nhu vay
khong thé dung cac dong nay dé xut dix lidu ra may in. Dé xuét dir lidu
ra may 111 (chng nhu nhép, xudt trén tép) can tao ra cac dong tin méi va
cho né gan véi thiét bi cu thé, C™* cung cdp 3 16p stream dé lam diéu
nay. dé la cace lap:

ifstream  dung d¢ tao dong nhap

ofstream  ding dé tao dong xuat

fstream  dimg dé tao dong nhip, dong xudt hodc dong nhﬁp-xufit

MGi 16p ¢6 4 him tao ding dé khai bao ¢éc dong tin (d6i wong dong tin).
Trong muc sau s¢ noi thém vé cac ham tao nay.

B¢ tao mot dong xudt va gin nd voi may in ta ¢6 thé ding mdt trong céc
ham tao sau:

ofstream Tén_dong_tin(int fd) ;
ofstream Tén_dong_tin(int fd, char *buf, int n) ;

Trong do:

+ Tén_dong tin 13 tén bién dbi tuong kidu ofstream hay goi 1a tén dong
xudt do chung ta ty dat.

+ fd (file descriptor) la chi 56 tap tin. Chi sb tép tin dinh sin déi vdi
stdprn (may in chuan) la 4,

+ Céae tham sb buf va n xdc dinh mdt ving nhé n byte do buf tro téi.
Viing nhé sé duge dimg lam bé dém-.cho dong xudt.

Vidu 1l ciulénh:

ofstream prn(4) ;
s tao dong tin xudt prn va ,gfm no ,v('xi may in chuén. D(:)ng prn sé& ¢o bd dém
maic dinh._ D liéu trude hét chuyén vilg b dém, khi dﬁy bd 1dém thi div liéu
s€ duoc day i bo dém ra dong prn. Dé chi dong yéu ciu diy dir ligu tir bo
dém ra dong pr ¢6 thé swr dung phurong thire flush-hodc bd phan dinh dang
flush. Céch viét nhu sau:

priflush(); // Phuong thire

pra << flush ; // Bo phin dinh dang

Cdc cdu 1énh sau s& xuat dir 1i¢u ra prn (may in) va ¥ nghia ctia ching
nhu sau:

prn << nTong = = << (449); // Pua mdt dong vao bd dém
pri << “\nlich == << (4%9);  // Pua tiép dong thir 2 vao bd dém
pri.ilush(): /it Dfiy dir liéu tr bd dém ra may in (in 2 dong)
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Cac cdu [¢uh dudi ddy cling xuit dir liéu ra may in nhung s€ in ting
dong mét:

pron << \nTong =" << (4+9) << flush ; // In mot dong

prn << wnTlich = * << (4*9); << flush // In dong thir hai
Vidy 2: Cac cau I¢nh

char buf]1000] ;

ofstream prn(4,buf,1000) ;

s€ tao dong tin xuat prn va gan 06 voi mdy in chuan. Dong xuét prn st dung
1000 bytc cua mang buf lam bd dém. Cac cau lénh dudi day cling xuat dir
lidu ra may in:

pron << “nTong = << (449); // Dua dir liéu vao bd dém
prio << nTich = = << (4%9); // Pua dit liéu vao bd dém
pra.flush() : // Xudt 2 dong (& bé dém) ra may in

Chit y: Trude khi két thue chuwong trinh, dit liéu tir b dém sé duge 1
dong day ra may .

Chuong trinh minh hea: (,huong, trinh dudi day tuong tr nhu chuong,

trinh trong muc 7.3 (chi sira doi phuong thirc xuét) nhung thay viéc xudt ra
man hinh bang xuét ra mAay in.
//CT1_08B.CPP
// Xuat ra may in
// Bo phan dinh dang
// Ham dinh dang
finclude <iestrcam.hs
#include <iomanip.h>
linclude <conio.h>
slrucl 15
!
int sobd;
char hL[25];
flocat dL,dl,dh, td;

—
~

class TSINII

privato:
TS *ts;
int. sots;
public:
TSINH ()
{
1s=NUOLL
sots :0;



}
TSINII{int n}
{
Ls—=new TS[n+l];
sots=n;
}
~TSINH()
{
1f {sots}
{
sots=0;
ts - NULL;
}
}
vold nhap();
void sapxep();
void xuatb {):
b
void TSINH::nhap()
{
if {sots)
for (int i=1; i<=sobts; 411}
{
coul. << "\nThi sinh "<< 1 << ": " ;
cout << "\nSo bao danh: " ;
cin »>» Ls[i].sobd;
cin.ignore{);
cout. << "lNo ten: " ;
cin.get(tsli]-ht,Z?);
cout << "Diem tecan, ly, hoa: " ;
cin »» ts(i].dt »> ts[i].dl >> ts[i].dh;
ts]i].td = ts[i].dt + ts[i].dl + ts[i].dh;

I
1
vold TSINH::sapxcpl)
{

int 1,);
for (i=1; i< sobs; +11)
for (j=i11; j<- sots; ++i)
if {ts[il.td < ts[]j].td}
{
TS tg:
tg- ts[i];
tsli]=ts{jl;
tsljl=tg;
1
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}
void TSINN: :xuat. ()
{
ostream prn(4);
if (sots)
{
prn << "\nDanh sach thi sinh:"
prn.precision{l};
prn << setiosflags(ios::left}; :
prn << "\n" << setw{20) <<"Ho ten" << setw{8)

;

<< "So BD"<< setw(10) << "Tong diem";
for {(int i=1; i<=sots; ++i)
prn << "\n" << setw({20)<<setiosflags(ios::left)
<<ts[i] .ht <<
setw(d) << setfill('0')<<seti05flags{ios::right]((
tsfi] .sobd
<< " ' b << setfill (32)

<<setiosflags(ios::leftlios::showpoint}
<<setw(l0)<< ts[i].1d;
}
1
void main{}
{
int n;
clrscr{):
coul << "\nSo thi sinh: ";
cin>>n;
TSINH *t = new TSINH{n);
t->nhap{) :
t->sapxep():
t->xuat {);
getchi);
delecte 1;
}

§10. LAM VIEC VOI TEP

10.1. Céc 16p ding dé nhip, xuit dir liéu 1én tép
Nhu dd néi ¢ wrén, C™ cung cfxp 4 dong tin chudn dé lam viéc véi ban
phim va man hinh. Muén nhap xuatlcnlup ching ta cin tao céc dong tin
mai (kh'u bao céc dbi ugng Stream) va gan ching voi mot €p cu thé. ¢
cung cap 3 hnogwcanldclanldunxnay,doldcaclop
ofstream  dung dé tao cac dong xuét (ghi tép)
ifstream dﬁngdétaocéedéngnhﬁp(doctép)
fstream  dung @é tao céc dong nhap, dong xuét hodc ddng nhap-xuit
So d6 din xudt cac 16p nhu sau:
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ostream fstreambase istream

y

ofstream ifstream

fstream

10.2. Ghi dix li¢u 1én tép

Tha tuc ghi dit liéu 1én tép nhu sau:

1. Dang lop ofstream dé tao ra mot dong xt‘lét va g'fm ndé véi mot tép
cu thé. Khi do viéc xuit dir li¢u ra dong ndy dong nghia vai viée ghi dir
liéu lén tép.

2. Thuc hi¢én xuét div liéu ra dong xuét vira tao nhu thé xudt dir liéu ra
dong xuét chuén cout.

10.3. Doc dir liéu tir t&p

Thu tuc doc dir 1iéu tir 1€p nhur sau:

1. Dung lop ifstream dé tao ra mot dong nhap va gin né vdi mét tép
cu thé. Khi d6 viéc nhdp dir liéu tir dong nay dong nghia véi viée doc dir
liéu tir tép.

2. Thuc hién nhip d@r liéu tir dong nhdp vira tao nhu thé nhép dir liéu tir
dong nhip chuén cin. .

10.4. Poc - ghi dir liéu ddng thoi trén tép

Thu tuc doc-ghi dir liéu dong thdi teén tép nhur sau:

1. Diing 16p fstream dé tao ra mét dong nhip-xudt va gin n6 véi mot ép
cu thé.

2. Thyue hién nhap dir lidu tir dong nhap-xudt vira tao nhu thé nhap dir
1i¢u tir dong nhap chuén cin.

3. Thuc hién xudt dir liéu ra dong nhsz-xuét vira tao nhir thé xuét dir liéu
ra dong xudt chuén cout.

Nhin xét: Nhu viy:

’l. Viée xudt dir lidu ra may il:l hoac 1én tép dugc thue hién hoan toan
giong nhu xuét dir li¢u ra dong xuit chuin cout (man hinh).
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2. Viée doc dit liéu tir tép duge thye hién hoan toan gidng nhu nhép dir
li¢u 1r dong nhéap chuin cin (ban phim).

§11. GH! DU LIEU LEN TEP

11.1. L6p ofstream
Dé ghi dir licu lén 1€p chung ta sir dung 16p ofstream. Lop ofstream
thira ké cac phuong thice cta cac l6p i0s va ostream. N6 ciing thira ké
phuong thic:
close
cua lop fstreambase. Ngoai ra lop ofstream cé thém cic ham tao va cac
phuong thae sau:
1. Ham tao:
ofstream() ; // Khéng dbi
diang dé tao mot déi wreng ofstream (dong xu{it), chua gfm vl tép.
2. Ham tao:
ofstream(const char *fn, int mede = ios::out,
inl prot = filebuf::opcnprot);
dung dé¢ tac mét dbi tugng ofstream, m& tép c6 tén fn dé ghi va gén déi
tugng vira tao vai 1€p duge ma.
i Tham s6 fn cho biét (én tép.
+ Tham s mode ¢o gia tri mijc dinh la ios::out (m& dé ghi). Tham sd nay
¢ thé 1a mot hop cia cac gid tri sau:
ios::binary ghi theo ki¢u nhj phén (mic djnh theo kiéu van ban)
ios:zout  ghi 1ép, néu t&p da ¢ thi no bi xod
ios:app  ghi bd sung vao cudi tép
ios:ate  chuyén con trd tép t6i cudi t€p sau khi ma tép
1os::irune xod ndi dung ctia 1&p néu no tdn tai
ios::nocreate  néu 1ép chua o thi khong lam gi (b6 qua)
ios::noreplace  néu tép di ¢6 thi khong lam gi (bé qua)
+ Tham sé thir ba prot quy dinh cip bao vé cla dong tin, tham sb nay cé
thé bé qua vi nd da duoc gan mét gid tri mic dinh.
3. Ham tao:
ofstrecam{int d);
ding dé tao mot déi tugng ofstream va gin né véi mot tép ¢6 chi sb fd
dang mo.
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(D¢ mo va ldy chi sé (s6 hiéu) tép co thé dung ham _open, xem cudn Ky
thuat Lap trinh C cua tac gia).
4. Ham 1ao:
ofstream({int fd, char *buf, int n};
ding dé 1ao mot déi tugng ofstream, gin né voi mot tép cb chi s6 fd dang
md va sir ding mdt ving nhd n byte do buf trd tdi lam bd dém.
5. Phuong thic:
void open(const char *fn, int modec = ios::out,
int prot = filebuf::openpret);
dung dé mo 18p ¢o tén fn dé ghi va gin nd véi dbi trong ofstream. Cac tham
s6 cua phuong thic co ciing ¥ nghia nhur trong ham tao thr 2.

11.2. Cic cach ghi tép

C6 2 cach chinh sau:

t Cdch - Dbng ham o 2 dé xdy dung mot dong xuit, mé mot tép dé
ghi va gin &p voi dong xuit. Sau dé dung todn tir xuft << va cac phuong
thire dé xudt dit lidu ra dong xUat vira tao nhu thé xuat dir liéu ra cout (xem
cde muc trén).

+ Cach 2: Ding ham tao 1 dé xdy dung mot déng xuit. Sau dé dung
phuong thitc open dé md mdt tép cu thd va cho gin voi dong xudt vira xay
dung. Khi khéng cin lam viée véi tép ndy nita, chiing ta ¢ thé diing phuong
thire close d& chim dirt moi rang bude giita dong xudt va t&p. Sau a6 c6 thé
pén dong xudt voi 18p khac, Theo cach ndy, ¢6 thé dang mot dong xuét (doi
trong ofstream) dé xudt dir liéu 1én nhiéu t¢p khac nhau.

11.3. Vidu

Chuong trinh 1: Chuong trinh dudi diy sé nhdp danh sach n thi sinh.
Thong tin thi sinh gSm: [fo tén. tinh hodc thanh phé cu tr, s6 béo danl,, céc
diém toan 1y hoa. Dir lidu thi sinh duge ghi trén 2 t¢p: Tép DS1.DL ghi thi
sinh theo thr ty nhdp tr ban phim, ép DS2.DL ghi thi sinh theo thir tu
glam cua téng diém. Cdu tr(ic cna 2 tép nhu sau:

Dong dau ghi mdt s6 nguyén bang sb thi sinh.

Ciac dong tiép theo ghi dir lidu chia thi sinh. Mdi thi sinh ghi trén 2 dong,
dong 1 ghi ho tén trén 24 vi tri va (én tinh trén 20 vi tri. Dong 2 ghi s& bao
danh (6 vi tri), cdc diém toan, ly, hoa va léng diém (mdi diém ghi trén 6 vi
tri trong d6 mdt vi tri chira phin phan). Chuong trinh st dung 16p TS (Thi
sinh) co 3 phuong thire: Nhap, sap xép va ghi tép. Cach ghi tép st dung ¢
diy 14 cach 1: Dong ham fao dang 2 cta lop ofstream.
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Chuong trinh 2 ngay bén duéi ciing giai quyét cing bai todn néu trén
nhung sir dung cach ghi tép thir 2 (dung ham tao 1 va phuong thirc open)

Mot dicu déng n6i ¢ day 1a viée nhdp mdt chudi ky tu (nhu ho tén va tén
tinh) bang cac phuong thite get hodc getline chua duge thudn tién, vi 2 ly do
sau: thir nhét 14 cdc phwong thirc ndy c6 thé bi ky tr chuyén déng (con sot
trén cin) lam troi. lhu hai 14 cdc phuong thirc nay c6 thé dé lai mot sé ky tu
trén dong cin (néu s6 ky tir g8 nhiéu hon so vdi quy dinh} va céc ky tr nay
s¢ gdy anh huong dén cac phép nhap tiép theo. D& khic phuc cic nhirge

diém trén, chiing ta dua vao 2 chuong trinh trén ham getstr dé nhap chudi ky
tur tir ban phim.

//CT7 _10.CPP
// Ghi Tep
#include <iostLream.h>
#include <iomanip.h>
tinclude <fstrecam.h>
¥include <conio.h>
#include <stdlib.h>
finclude <ctype.h>
void getstr{char *str,int n}
{
char tg[21i;
while{l} // BO qua Fnter va nhdp téi da n-1 ky tu
{
cin.get (str,n);
if {str[0])
break;
clse
cin.ignore();
}
while(l) //Loai cdc ky ty con lai ra khoi dong nhip cin
{
cin.get (tg, 20} ;
it (bg[0]: =0}
{
cin. ignore{);
break;
}
H
}
struct TSINH
i
char ht[25];
char ttinh(21];
int sobd;
flecat dt,dl,dh, td;
|

class TS
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{
private:
int sots;
TSINIl *ts;

. public:
TS ()
{
sobs+0;
ts ="NULL;
H

void nhap();
voild sapxep{):
void ghitep(char *ttep};
t:
void TS::nhap()
{
.cout << "\n So thi sinh: " ;
cin »» sots
int n=sots;
ts - new TSINH(n+1];
for (int i=%; i<=n; ++1i}
{
cout: << "\n Nhap thi sinh thu: ™ << i << endl;
cout << "Ho ten: " ;
‘getstr{ts[i].hL,25);
cout << "Tinh hoac thanh pho: " ;
getstri{ts{i].ttinh,21);
cout. << "So bao danh: "
cin >> tsfi].sobd ;
cout << "Cac diem toan, ly, hoca: " ;
cin »>» ts[i].dt >»> ts{i].dl >> ts[i]l.dh ;
tsf{i].td =ts[i].dt + ts[i].dl + ts[i].dh ;

}
}
void TS5::sapxep(}
{
int n = sots;

for (inL i-1; i< n; H4i)
for {int j=itl; j<= n; ++j)
if (Ls[il.td < ts(3]-.td)
{
TSINH Ltg  Lslil;
tsli] - ts[j!;
ts[jl = tg:

t
}
void TS::ghiltep(char *ttep)
{

ofstream f(ttep):
f << sots ;

f << sctprecision(l) << setiosflags{ios::showpoint);
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for (int i=1; i<=sots; ++i)
{
I << endl << setw(24} << ts[i].ht <<
setw (20} << ts{i].ttinh :
f << eondl << setw(6) << ts[i].sobd
<< setw(6) << ts[i].dt
<< setw(6) << tsfi].dl
<< setw({6) << ts{i].dh
<< selw(6) << ts[i}.td ;
}
f.close();

}

void main{)

{
clrscri{);
TS «;
t.nhap();
t.ghitep(*DS1.DL"™);
t.sapxep(};:
t.ghitep ("D52.DL");
cout << "\n Hoan thanh";
gelch(};

}

Chwong trinh 2:

//CTT 11.Ccpp

// Ghi 'Tep

#include <iostream.h>
#include <iomanip.h>
tinclude <fstrcam.h>
#include <conic.h>

#include <stdlib.h>
#include <ctypc.h>

void getstr(char *sir,int n)
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{

char tg[21];

while {1}
{
cin.get(str,n);
if (str[0]}

break;
else
cin.ignore(};
}
while(1)

{

cin.get {tq, 20);

if {tgl0)1==0)
{
cin.ignore();
break;



}
4
struct TSINH
{
char ht[25]);
char ttinhi2i];
int sobd;
float dt,dl,dh, td;
b
class 'T'S
|
private:
int sois;
TSINE *i5;
public:
TS (}
{
s0ts=0;
ts = NUL;
}
void nhap(};
void sapxep();
void ghitep({char *ttep):
}i
void TS::nhap(}
{
cout << "\n So thi sinh: = ;
cin >> sots ;
int n=sots;
ts = new TSINH[n+1];
for {int i-1; i<=n; 4+i)
{

coul. << "\n Nhap thi sinh thu: "™ << i << endl;
coul << "Ho ten: " ;
getstr{ts(fi] -ht,25);

cout << "Tinh heac thanh pho: " ;
getstr{ls[i].ttinh,21);

cout << "So bao danh: " ;
cin >> ts|i].sobd ;

cout << "Cac diem toan, ly, hoa: " ;

cin »>» ts[i].dt »> ts[i].dl >> ts[il.dh ;

ts[i]l.td =ts{i].dt + ts[i].dl + ts[i].dh ;

r

}
}
void TS::sapxep()
{
int n = sots;

for (int 1=1; i< n; 1+1i})
for (int J=i+l; j<= n; ++3j}
if (ts[il.td < ts[jl.td)
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{
TSINH tg = ts[i]:
ts[i] = ts[j];
ts[3] = tg:
}
}
void TS::ghitep({char *ttep)
{
ofstream f;
f.open(ttep, ios::out|ios: :norcplace);
it {f.bad({}}
{ -

cout << "\nTep " << ttep << ™ da ton tai®™;

coul << "\nCo ghi de? - C/K":
int ch=getch();
if (toupper{ch}=="C")
{
f.closel(};
f.open(ttep) ;
1
else
exit(1l);
}
f << sots ;

f << setprecision(l) << setiostlags{ios: :showpoint):

for {(int. i=1; i<=sots; ++i)
|

f << endl << setw(24) << ts[i]l.ht << setw{20)

ts|li).ttinh ;

f << endl << setw(6} << ts[i].sobd
<< sebtw({6) << ts{i].dt
<< setw({6) << ts[i].dl
<< setw{6) << ts[i].dh
<< setw({6) << ts[i].td ;

1
f.close(};
}
void main ()
{
clrscri):;
TS L;
t.nhap();
t.ghitep{"DS1.DL");
L.sapxep{);
t.ghitep ("NDS2.DL") ;
cout << "\n Heoan thanh";
getch () ;
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§12. DOC DI LIEU TU TEP
12.1. Lép ifstream

Pé doc dix lidu tir t&ép ching ta sir dung lép ifstream. Lop ifstream
thira ké cac phuong thirc cha céc 1op ios va istream. Né ciing thira ké
phuong thuc:

close
cua lop tstreambase. Ngodi ra l6p ifstream ¢6 thém cdc ham tao va cac
phuong thire sau:

1. Ham tao:

ifstrcam() ; // Khéng dbi
dung dé tao mot déi tuong ifstream (dong nhap), chua gén véi 18p.
2. Ham tao:
ifstream{const char *fn, int mode = ios::in,
int prot = filebuf::openprot);
ding dé tao mbt dbi tugng ifstream, mé t€p ¢6 tén fn dé doc va gén déi
tuong vira tao voi tép duge ma.

+ Tham sb fn cho biét tén tép.

+ Tham sé mode cé gia tri mdc dinh la ios::in (mo dé doc). Tham sb nay
c6 thé 1a mot hop cua cac gia trj sau:

ios::binary doc theo kiéu nhj phin (mic dinh theo kiéu viin ban)
iosate  chuyén con trd tép téi cudi 18p sau khi mé tép

+ Tham s6 thir ba prot quy dinh cip bao vé cla dong tin, tham sé nay ¢6
thé bo qua vi nd da duoce gan mét gia tri mic dinh.

3. Ham tao;

ifstream{int £d);
ding dé tao mot doi twong ifstream va gén nd véi mot tép c6 chi sé fd
dang mao.

(D& md va 14y chi sb (sb hidu) ©p c6 thé ding ham _open, xem cubn K¥
thudt Lap trinh C cida tac gid)

4. Ham tao:

ifstream{int fd, char *buf, int n);
diing dé tao mdt dbi twong ifstream, pin né voi mot tép c6 chi sb fd dang
ma va sir dung mot ving nhd n byte do buf tré téi 1am bd dém.

5. Phuang thic:

void open(const char *fn, int mode = ios::in,

int prot = filebuf::openprot);
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dung dé mo ép ¢o tén fn dé doc va gin no véi doi tugng ifstream. Cac tham
50 cua phuong thire ¢6 cing v nghia nhu trong ham tao th 2.

12.2. Cic cach dgce tép
Co 2 cach chinh sau;

+ C ach [: Dung ham tao 2 dé xay dung mot dong nhdp, mé mot tép dé
doc va gén tép vai dong nhip. Sau d6 ding toan tir nhdp >> va cac phuong

thitc dé nhép dix lidu tir dong nhép vira tao nhu thé nhap dir lidu tir cin (xem
cac muc trén)

+ Cdach 2: Dung ham tao 1 dé xay dlrng mot d(‘)ng nhdp. Sau do dung
phuong thirc open de mé& mot €p cu thé va cho gin véi dong nhdp vira xay
dung. Khi: khong can lam viée voi tép nay nita, ching ta c6 thé dung phuorng
thuc close dé chidm dut moi rang budc gtita dong nhap va tép. Sau d6 c6 thé
gan dong nhap v6i tép khac. Theo cach nay, c6 thé dung mot dong nhap (dbi
tgng ifstream) dé nhap dir Héu tr nhidu t¢p khdac nhau.

12.3. Kiém tra sy ton tai ciia tép, kiém tra cudi tép

+ Khi mo mot tép dé doc ma tép khéng tdn tai thi s& phat sinh 15, khi dé
phuong thic bad tra vé gia tri Khdc khéng. Vi du dé kiém tra xem tép DSTS
(Danh sich thi sinh) da ton tai hay khong c6 thé ding doan chuong trinkh:

ifstrcam fin{“DSTS5");

if {fin.bad(})
{
cout << “\nTep DSTS khéng tdn tai”;
exit (1) ;
}

+ Trong qua trinh doc, con 16 t&p s& chuyén dan vé cudi tép. Khi con tré
ép dd ¢ cudi tép (hét dit liéu) ma van thuc hién mot 1énh doc thi phuong
thirc eof s& cho gid tri khac khong, Chuong trinh dudi diy dung phucmg
thirc cof dé xac dinh do dai (sb byte) ctia tép TC.EXE (chd y cin ding kidu
doc nhi phan):

//CL 14.Cpp

// Do dai tep

finclude <iostream.h>

tinclude <fstream.h>

tinclude <conio.h>

tincliude <stdlib.h>

void main{)

{
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clrser () ;
long dd- 0;
char ch;
ifstream f("TC.EXE",ios::in | ios::binary);
if {f.bad{))
{
cout << "\n'l'ep TC.EX® khong Lon tai';
aqeteh () ;
exit (1) ;
}
while{f.gel {ch),!f.eof {}) tidd;
coul. << "\n Do dail TC.EXK: ™ << ddg;
getch{):
}

12.4. Viduy
Chuong trinh dudi day sé:

+ Doc danh sich thi sinh tir tép DS1.DL do chuong trinh trong muc §11
lao ra.

+ In danh sach thi sinh vira doc.

+ Sap xép day thi sinh (vira nhap tir tép) theo thir tu giam cia tong diém.
+ Ghi danh séch thi sinh sau khi sap xép 1én tép DS3.DL

+ Boc danh sach thi sinh tir tép DS3.DIL.

+ In danh sédch thi sinh doc tr t¢p DS3.DL

Chuong trinh sir dung I6p TS (Thi sinh) ¢6 4 phuong thie:
void xuat({);
void sapxep{);
void ghitep(char *ttep);
void doctep{char *Ltep};
//CT7 12.Cpp
// Doc tep
#include <iostream.h>
#include <iomanip.h>
#include <fstrcam.h>
#include <conig.h>
$include <stdlib.h>
flinclude <ctype.h>
strucl USI1INI

{

char hL|2%];

char Ltinh([21];

int sobd;
Moat dt,dl,dh, td;
|
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class TS
{
private:
int sots;
TSINH *ts;
public:
TS {)
{
sots=0;
ts = NULL;
}

void
void
void
void

xual {};

sapxep() s
ghitep{char *tlep);
doctep{char *ttep);

};
void TS:
{
cout << "\n\nSo thi sinh: " << sots;
cout << setprecision(l} << setiosflags(ios::showpoint);

rxuat ()

for {int i=1; i<=sots; ++i)
{
cout << "\nThi sinh thu: ™ << i ;
coul. << "\nllo Len: " << ts{i].ht ;
cout << "\nTinh - thanh pho: "™ << ts[i].ttinh ;
coul. << "\nSo bao danh: "™ << ts[i].sobd ;
cout << "\nCac diem Loan, ly, hoa: "

<< setwilb) << tsfi].dt
<< setw(bh) << tsli].dl
<< gebw({b) << ts[i].dh ;

cout. << "\nTong diem: ™ << ts[il.td ;

}
}
void T5::sapxep()
{
int n = sots;
for (int i1=1; i< n; ++i)
for {int j=i+1; j<= n; ++7)

if {ts[il.td < ts[j].td)}
{
TSINI tg - ts[il;
tsli] = ts[3]:
ts(jl ~ tg:

}
1
void TS::ghitep{char *ttep)
{

ofstream {;
f.open{ttep, ios::out|ios: inoreplace);
if (f.bad(})

!
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cout << "\nTep "™ << ttep << " da ton tai”;
coul << "\nCo ghi de? - C/K";
int. ch=qectch{);
if {toupper{ch)=="C")
{
f.closc();
f.open{ttep) :
}
elsc
exit (1),
}
f << sots
f << setprecision(l) << setiosflags{ios::showpoint):;
for (int 1=1; i<-sots; ++i)
{
{ << ondl << sctw(24) << ts[i].ht << setw(20) <<
ts[i].ttinh ;
it << cndl << setw{6) << ts[i].sobd
<< solw{b} << ts[i].dt
<< sebw(6) << ts[i).dl
<< sclwi{b) << Ls[i].dh
<< setw(6) << ts[ij-td ;
}
f.closel);
}
void TS::doctep{char *iLtep)
{
iistream f;
f.openi{ttep};
if (f.bad())
{
cout << "\nTep " << Lttep << "™ khong ton tai®;
getch(};
exiL{1l);
}
f »>>» sots ;
f.ignore{);
i1 (ts!=NULL) delcte ts;
ts = new TSINH[sotstl];
for f{(int i-1; i<=solLs; +1i)
{
f.get (ts[i).ht,25).get(ts(i}.ttinh,21); ;
f »>> ts[i].scbd >> ts[i}.dt >> ts[i].dl
»>» ts|i}.dh >> ts[i]l.td ;
f.ignore(};

}
f.close();
}
void main{}
{

clrscr();



TS t;
L.doctep{"NS1.DL"};
Eoxual{);

L.sapxep(};
L.ghitep{"DS3.DL");
t.doctep{("DS3.DL");
t.xuat{);

cout << "\n Hoan thanh";
get.ah{};

§13. DOC GHI BONG THOI TREN TEP

13.1. Lép fstream
B¢ doc ghi dbng thoi trén tép, chung ta sit dung 16p fstream. Lop
fstream thira ké cac phuong thic cia cac 16p ofstream va ifstream. Ngoai ra
16p fstream ¢é cac ham tao vi phuong thire sau:
1. Ham tao:
fstreami) ; // Khéng dbi
ding dé tao mot ddi tugng fstream (dong nhap-xuit), ckua gin v tép.
2. Ham tao:
fstream{const char *in, int mode,
inl. prot = filcbuf::openprot);
ding @¢ tao mot dbi tuong fstream, mé tép co én in va gan déi 1. ng vira
tao val tép duge mo.
+Tham sé fn cho bidt tén tép.
+ Tham sé mode quy dinh cac kiéu truy nhap va cé thé 1a 14 hop cta céc
£14 1r] sau:
ios::binary doc-ghi theo kiéu nhi phin (mic dinh theo kiéu vian ban).
ios::out ghi tép, néu t&p da c6 thi nd bi xod
ios::in - doc tép
los::app  ghi bd sung vao cubi ép
los::ate  chuyén con tro ép vé cudi sau khi mé
tosz:trune xoa ndi dung ca t&p néu no tdn tai
ios:nocreate  néu tép chura 6 thi khong lam gi (bo qua)
ios::noreplace  néu tép di ¢6 thi khong lam gi (b qua)
Chi y:

+ Tham s6 mode khong ¢6 gia tri mic dinh.
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+ Tham 56 thit ba prot quy dinh ¢dp bao vé clia dong tin, tham sb nay ¢6
thé bo qua vi n6 di duge gan mdt gia tri méc dinh.
3. Hdam tao:
fstream(int fd):
dung dé tao mot ddi tugng fstream va gén nd véi mot tép ¢ chi sb fd
dang mao.
(Dé mo va lay chi s6 (56 hidu) t&p ¢ thé ding ham _open. xem cubn Ky
thudt Lap trinh C cua tac gia)
4. Ham tao:
fstream(int fd, char *buf, int n);
dung dé tao mot dbi twong fstream, gin né voi mdt tép ¢6 chi s6 {d dang mo
va s dung mdt viing nhé n byte do buf trd t& [am bd dém.
5. Phuong thic:
void openf{const char *fn, int mede,
int prot = filebuf::openprol};
ding dé ma& 8p ¢d tén fn va gin nd véi ddi tuong fstream. Cac tham sb cua
phuong thire ¢6 cung y nphia nhur trong ham tao thir 2.

Chii $: Tham s6 mode khéng ¢6 gid tri mac dinh.

13.2. Cic cach doce-ghi df'ing thoi trén tép

C6 2 cach chinh saw:

¢ Cdch 1: Ding ham tao 2 dé xay dung mdt dong nhap-xuit, mé mot
tép dé doc-ghi va gan tép véi dong nhap-xuit. Sau do ding toan tir nhip
>> . 10dn tir Xudt >> va cac phuorng tharc nhdp, xudt dé nhép, xuit dir lidu
ra dung nhap-xudt vira tao (nhu dbi véi cac dong chudn cin va cout).

Vi du:

tstrcam f("DU_LIEU”, ios::in | ios::out) ;

+ Cdch 2: Ding ham tao | dé xay dung mot dong nhap-xuét. Sau do
diing phuong thirc open dé md mét tép cu thé (dé doc va ghi) vi cho gin véi
dong nhip-xudt vira xdy dung. Khi khéng can lam viéc véi tép nay nita,
ching ta ¢6 thé dung phuong thic close dé chim dirt moi rang bude giira
dong nhip-xuit va tép. Sau d6 co thé gin dong nhép-xult véi ép khéc.
Theo cach nay, ¢é thé dung mdt dong nhap-xuét (dbi tuong fstream) dé doc-
ghi dir liéu nhiéu 1ép khac nhau.

Vi du:

fstream

f.open("DU_LHIU™, tos::in | ios::out) ;
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13.3. Di chuyén con tro tép
13.3.1. Dé di chuyén con tré tép trén. dong xuit, ching ta st dung céac
phuong thirc sau (coa lop ostream) :
1. Pharong thirc
ostream& seekp{long n) ;
s& chuyén con tro 1€p t6i vi tri (byte) thir n (sb thir ty cac byte tinh tir 0).
2. Phuong thirc
ostream& seekp{long offset, seek dir dir) ;

s& chuyén con tro t8p toi vi tri offset ké tir vi tri xudt phat dir. Gia tri cta
offset c thé am, con dir co thé nhin mot trong cac gid tri sau:

iosi:beg  xudt phat tir dau tép
ios:;end  xuét phat tir cudi 1ép
jos:cur  xudt phat tir vi tri hién tai ca con tré tép
3. Phuong thire
long teeclp{) ;
cho biét vi tri hién tai cla con trd tép.

13.3.2. Bé di chuyen con tré tép trén dong nhip, chung ta sir dung cac
phuong thire sau (cta 1op istream):

4. Phuong thirc
istream& seekg(long n) ;
s& chuyén con'trd tép 6i vi tri (byte) thir n (sb thir tr céc byte tinh v 0)
5. Phuong thic
istream& seekg{long offset, seck dir dir} :

s& chuyén con trd 1ép 161 vi tri offset ké& tir vi tri xuét phat dir. Gia tri cia
offset ¢6 thé am, con dir ¢o thd nhan mdt trong céc gia tri sau:

ios::beg xudt phét tir dau tép

jos::end xudt phat tr cudi tép

josiicur  Xuét phat vi tri hién tai cua con tro tép
6. Phuong thirc

long teelgl}

cho biét vi tri hién tai cua con tro t€p.

13.3.3. Pé di chuyén con trd t¢p trén dong nhap-xuat chung ta co thé
sit dung ca 6 phuong thirc néu trén.

13.4. Vi du

Vi dy 1. Trong §12 da viét chuong trinh xdc dinh do dai cua tép
TC.EXE. Duéi day 1a mét phuong 4n khdc don gian hon:
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fstream {(*“'TC.EXE™);
f.seekg(0,10s::end);
do_dai = fiteelg();

Vi du 2. Chuong trinh dudi ddy sé nhdp danh sach n thi sinh tir ban phim
va ghi 1&n tép. Sau d6 dua con trd tép ve dau tép va bat dau doc dir ligu thi
sinh tir tép dé in ra man hinh. Thdng tin thi sinh gom: Ho tén, tinh hodc
thanh pho cu trd, $6 bao danh, cic diém toan ly hoa.

//CTT 13.CPP

// ghi - dgc ddng thoi

#include <iostream.h>

#include <iomanip.h>

#include <Fstream.h>

finclude <conio.h>

#include <stdlib.h>

$include <ctype.h>

finclude <stdio.h>

void main{)

{
char ht[25], ttinh[21], ttep[40];
int sobd,stt ;
fleoat dt, dl, dh, td;
fstream f;
cout << "\nTen tep: " ;
cin »> ttep;
f.open{ttep,ios::outlios::inlios::noreplace);
if (f.bad(})
{
cout << "\nTep ™ << ttep << ™ da ton tai";
cout << "\nCo ghi de? — C/K";
int ch=:getch(};
1f {toupper{ch}=='C"}
{
fE.close{);
f.open(tiep,ios::out]ios:rinlios::trunc) ;
}
else
exit(1);
}
stt -0 ;
f << sctprecision{l} << setiosflags{ios::showpoint];
while{l)
{
++gtt;
cout << "\nNhap thi sinh thu: " << stt ;
cout << "\nHo ten {neu rong thi ket thuc nhap}) : ";
cin.ignore(}:;
cin.getline{nt,25};
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if (ht|01==0) break;
coul. << "Tinh - thanh pho: ";
cin.getlinef{ttinh, 21);
cout << "SobD, diem tean, diem ly, diem hoa: " :
cin »> sobd >> di>> dl >> dh ;
Ld = dL + dl 4+ dh ;
it (sLi>1} £ << endl;
f << setw(24) << ht << setw(20) << ttinh ;
E << endl << sctw({6) << scbd
<< sectw(6) << dt
<< sebw({b) << dl
<< setw (6} << dh
<< setbw(6) << td :
1
f.seekg(0);
sttt =D;
clrscr(};
coul << "\nDanh sach thi sinh\n";
cout << sctprecision{l) <<
seliosflags{ios: :showpoinl);
while (1)
{
f.getline{ht,25).getline(tLinh, 21};
it {(I'.ecoff)} brecak;
++stt;
f >> sobd >> dL >> di >>» dh >> td;
f.ignorel);
cout << "\nThi sinh thu: " << stt ;
cout: << "\nllo Len: "<< ht;
coul << "™ \nTinh - thanh pho: "™ << ttinh;
coul. << "\nSo bao danh: " << socbd;
cout << "\nDiem Loan, ly, hoa va tong diem: "
“<setw(6)<< dt << selw(6) <<dl << setw{6} << dh
<< secbtwi{bd) << td ;
'
f.closel);
cout << "\n Hoan thanh™;
getch();
}

§14. Xr Li LOI

Khi lam vi¢e voi 1ép khong phai moi viée déu tréi chdy ma thuong xdy ra
nhiéu diéu truc tric, chéng han:

L. Mo mot tép dé doc nhung tép khéng tdn tai.

2. Poc div liéu nhung con trd 18p da & cudi 1p

3. Ghi dix li¢u nhung hét khéng gian dia (dia diy).

4. Tao tép nhung dia héng, hodc dia cim ghi hoic dia day.
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5. Dung 1én t€p khoéng hop 1€

6. Binh thuc hién mdt thao tac nhung tép lai khéng duge md ¢ mode phu
hop dé thue hién thao tac do.

Tém lai khi 1am viée vai tép thuong gap nhiéu 16i khic nhau, néu khong
biét cach phat hién xir 1y thi chuong trinh s& dén dén rdi loan hozc cho két
qud sai. Trong 1&p ios ciia C*' c6 nhiéu phuong thitc cho phép phét hién 161
Khi lam vide voi tép. Do la:

1. Phuong thuc

int. eol {) ;

Néu con wro tép dii & cudi 1&p ma lai thuc hién mot 1énh doc dir lidu thi phuong
thirc cofl) tra vé gid tri khic khong, trai lai phuong thire ¢6 gia trj bang 0.

2. Phuong thuc

int fail({) ;

Phuong thire fail() trd vé gia tri khic khéng néu Jan nhdp xuit cudi cling
¢6 18i. trdi lai phuong thite ¢o gi tri bang 0.

3. Phuoog thite

inl. bad{} ;

Phuong thirc bad() tra vé gia i khac khéng khi mdt phép nhép xufit
khong hop 18 hodc ¢6 161 ma chua phat hién duge, tréi lai phuong thire ¢6
pi4 tri bing 0.

4. Phuong thite

int. good{)

Phuong thie good() tra vé gid tri khac khdng néu moi viéc déu 8t dep
(khong ¢6 161 nao xdy ra). Khi cé mot 161 ndo do thi phuong thire co gia ti
bang 0.

5. Phuong thire

void clear(} ;
ding dé 13t tit ¢a céc bit 161,
Vi du 1. Khi mo 8p dé doc cén kidm tra xem tép ¢6 tdn tai khong. Dé
1am diéu d6. ching ta co thé ding doan chiong sau:
char ten tepl40] ;
cout. << “\n Cho biét tén té&p: ™ ;
cin »>» Len tep ;
itistream fiten tep);
il (f.bad{}}
{ coul. << “\n Tép << ten tep << “khdng tdén tai” ;
exit. (1) ;

}
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Vi du 2. Khi tao tép mdi dé ghi can kiém tra xem cé tao duoc t§p hay
khong. Dé lam didu do, chiing ta cé thé ding doan chuonyg sau:
char ten tep[40] ;
cout << “\n Cho biéi tén tép:
cin >> ten tep ;
ofstream f(ten tep):;
iF (f.bad(})
{
cout << “\n Khéng tao dugc tép << ten tep ;
exit (1) ;
}

Vi dy 3. Dé x4c dinh d9 dai cua tép, c6 thé ding phuong thire eof() va
thudt toan sau:

H

+ Doc mit byte (chi y phai doc theo kiéu nhj phén)

+ Néu viée doc thanh cong ( eof()=0 ) thi cong thém mot vao bd dém.
Néu viée doc khong thanh ( cof() != 0) thi két thic vung l3p.

Thuét toan trén duoc thé hién bang doan chuong trinh sau:

ifstream f(ten tep, ios::in | ios::binary) ;
lorng dem = 0 ; char ch;
while (1)

{

f.get(ch) ;

if (teof{)) demt+ ;
else break;

}

§15. NHAP XUAT NH!I PHAN

15.1. Chon kic¢u nhip xuit nhi phin

Kiéu nhép xual mic dinh la vin ban. Dé chon kiéu nhip xuit nh1 phén,

thi trong tham s& mode (cta ham tao dang 2 va phuong thite open) cén chira
gia tri;

iOS"binary
Vi du mudn mé tep “DSTS.DL” dé doc-ghi theo kiéu nhi phan va gén
tép voi dong nhap-xuit fs, ta dung cau [énh sau:
fstream fs("DSTS.DL, ios::in | ios::out | ios::binary) ;

13.2. Doc, ghi ky ty
+Dé ghi mét ky tr 1én t&p ¢6 1hé ding phuong thire:

ostream & pult (char)

¥
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+ B¢ doc mét ky tur tir tép co thé dung phuwong thirc:

istrecam & gct{char &) ;

Céiin chit y riing: Céch doc ghi ky tu theo kidu vin ban khac véi cach doc
ghi ky tu theo kiéu nhij phan (xem chuong 10, cuén K¥ thudt ldp trinh C cua
tac gia)

Vi du dé sao 18p ¢6 thé dung thuét toan dom gian sau:

+ Poc mot ky tur 1o tép nguﬁ"m

+ Néu doc thanh ¢ong ( phuong thirc cof() = 0) thi ghi 1én tép dich va lai
tiép tuc doc ky tu tiép theo.
+ Néu doc khdng thanh cong ( phuong thire eof() = 0) thi két thuc.
Clui y 1a phai dung kiéu nhap xudt nhi phén thi thut toan méi cho két
qué chinh xac. Chuong trinh sao ép dudi ddy viét theo thuit ton trén.
//CT7 15.CPP
// Sao tep
finclude <iostream.h>
#include <fstream.h>
$include <conioc.h>
finclude <stdlib.h>
void main(}
{
clrscr();
char tep nguonf{d0], tep_ dichi40] :
char ch;
{st.rcam fnguon, fdich;
cout << "\nlen Lep nguon: " ; cin >> tep ngquon;
cout << "\nlen tep dich: " ; cin >> tep dich;

fnguon.open(tep nguon,jeos::in | ios::binary};
tdich.open(tep dich,ios::out | ios::binary);
if {(fnguon.bad({} || fdich.bad{) }

{

cout << "\n Lol mo tep nguon hoac dich " ;

getch{});

cxit (1)

}
while (fnguon.gel {(ch}, ! fnquon.eocf ()}
fdich.put (ch})
fnguon.close();

I

fdich.closel(};
cout << "\nHeoan Lhanh" ;
getch () ;
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15.3. Doc, ghi mdt diy ky ty theo kibu nhj phin
+ Phuong thire:

ostream & write(char *buf, int n)

s& xudt n ky tu (byte) chira trong buf ra dong xuat.
+ Phuong thac:

istream & read{char *buf, int n) ;

s¢ nhap n ky ty (byte) tir dong nhap va chia vio buf
+ Phuong thirc

int ycount
cho biét s6 ky tu thue su doc dugce trong phuong thire read.

Chir y: Cac phwong thire write, read chi lam viée mét cach chinh xac
trong kicu nhip-xudt nhi phin.

Dudi day a chuong trinh sao tép sir dung cac phuong thirc write, read va
gcount.

//CTT 16.CPp
// Sao tep dung write, rcad va geount
tinclude <iostream.h>
tinclude <fstream.h>
tinclude <conic.h>»
#include <stdlib.h>
volid main{)

{

clrscr{);

char tep nguon|40], Lep dich[40] ;

char buf[5000];

inL n;

fslLrecam fnguon, fdich;

cout << "\n'Ten Lep nguon: "™ ;o cin >> tep nguon;

cout << "\nTen tep dich: " ; cin >> tep dich;

fnguon.open(tep nguon,iocs::in | ios::binary);
Idich-opon(ch_chh,jos::out | ios::binary);
I (fnguon.bad() || fdich.bad() )

{

coul. << "A\n Loi mo tep nqguon hoac dich " ;
goetoehi();
exil{1};
}
while(fnguon.read{buf,SOOO),{n=fnguon.gcount{)}}
fdich_write (buf,n)
fnguon.closec(};
fdich.close(};
cout << "\nHoan thanh" ;
getch();
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§16. DOC GHI BONG THOI THEO KIEU NH| PHAN

Chuorig trinh dud¢i ddy minh hoa cach doc ghi dong thoi trén t€p theo
kiéu nhi phan. Chuong trinh sir dung cac phwong thire write, read, cac
phuong thie di chuyén con trd tép va cac phuong thite kiém tra 181, Chwong
trinh gébm 3 c¢hie ning:

1. Nhap mdt danh sach thi sinh mai va ghi vao tép TS.DL

2. B6 sung thi sinh vao tép TS.DL

3. Xem sura thi sinh trén tép TS.DL

//CTT 18.CPP

// hoc Lep

$include <iostream.h>

tinclude <iomanip.h>

#include <fstrcam.h>

#include <conio.h>

finclude <stdlib.h>

#include <ctype.h>

#include <string.h>

tinclude <stdio.h>

struct TSINH

{

char ht[25];
int sobd;
float Ld;

i
class 1S

{

private:
TS5INH ts;
char ten tep[40];
int sots;
stati¢ int size;
public:
TS (char *ttep):
void Lao _ds();
void bo sung():
void xem sual);

Vi .
int TS::5iz0 = sivcofl (TSINil);
TS: TS {char *Llep)

{

strepy{ten tep, ttep);

fstream ft;

f.open{ten tep,ios::binarylios::inlios::ate);

1f {'f.good{}}
sots = 0 ;
clse

319



{
sots=f_tellg{)/size ;

}
}
void TS::tao ds{)
{

fstrecam f;
f.open(len tep,ios::binary|ios::out|ios::noreplace);
1L{ {'f.good({})
i
cout << "“\nDanh sach da ton tai”™ ;
cout << "\nCo tao lai khong? - C/K" ;
char ch=getch();
if {(toupper{ch) != 'C")
return;
else
{
f.close{);
f.open(ten tep,ios::binarylios::outlios::trunc);
1
1
s0ts=0;
while{l)
{

coul << "\nThi sinh thu: ™ << ({sots+l} ;
cout << "\nilo ten {Bam Enter de ket thuc): ™;
fllush({stdin);
gets(ts._ht});

it {ts.hi[0] =0} break;
cout << "\nSo bao danh: ";
cin >» ts5.sobd;

cout << "\nTong diem: ";
cin »>» ts.td;
f.write({char*) (&ts),size} ;
sol.s++ ; ’

}
f.close{);
}
void 1S::bo_sung(}
{

fstream f; _
{.open(ten tep,ios::binarylios::applios::nocreate);
if ('f.good(})

{

cout << "\nDanh sach chua tao™ ;
cout << "\nCo tao moi khong? - C/K" ;
char ch-getch();
il {Loupper{ch) 1= 'C")

returng
clse

{
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f.closel);
f.open(ten tep,ios::binarylios::out);
}
4
int stt-0Q;
while (1)
{
cout << "\nBe sung thi sinh thu: " << (stt+l});
cout << "\nHo ten (Bam Enter de ket thuc): ";
fflush{stdin);
gets({ts_ht);
if (ts.ht[0]==0) break;
cout << "\nSo bao danh: ";
cin »» ts.sobd;
cout << "\nTong diem: *;
cin »>>» Ls.td;
l.writc((char*) (&ts},size) ;
st
}
sots += sttt ;
f.close(};
}
void TS::xem sual)
{
fstrecam £; int ch;
f.open(ten_ tep,ios::binaryl|ios::ocut|ios::in[ios: :nocreate);
1f ('f.good(}}
{
cout << "\nDanh sach chua tao"™ ;
getch();
relurn
}
coul << "\nbDanh sach gom: ™ << sots << "thi sinh"™ ; int stt:
while {1}
i
cout << "\nCan xem-s5ua thi sinh thu (Bam 0 de ket
thuc): " ;
cin »>» stt
if {stt<l || stt > sots) break:;
f.seekg((stt-1)*size,ios::beg);
f.read{(char*) (&ts),size);
cout << "\nlo ten : " << ts.ht;
cout << "\nSo ba danh: "™ << ts.sobd ;
cout << "\nTong diem: " << ts.td ;
cout << "\nCo sua khong? - C/K" ;
ch-—-getch{}:
Lf (toupper(ch)=="C")
{
f.seekg(-size,ios::cur} ;
cout << "\nHo ten: ";
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filush{stdin); gcts{ts.hi];
cout << "\nSo bao danh: ";
cin »>» tas.sobd;

cout << "\nTcng dicm: ";
cin »>» ts.td;
f.write{{char*) {&lLs),size)

H

bL]

1
f.close ()
}
void main{()
{
int chon;
clrscr(();
TS L{"TS_DL");
whila{l)
{
clrscr ()
cout. << "\nl. Tao danh sach thi sinh moi”™

¥
cout. << "\n2. Bo sung danh sach thi sinh"™ ;
cout. << "\n3. Xem-sua danh sach thi sinh" ;
coull << "\nd. Ket thuc chuong trinh -
chon = getchi});
chon = chon - 48;

clrscx{};
if {chon=-1) lL.tao ds();
else if(chon==2) t._bo sung{};
clse if{chon==3) t.xem sual);:
clse break;
}
clrscr ()
coul. << "\n Hoan thanh"™;
gelch{);
}

§17. XAY DUNG TOAN TU NHAP XUAT BOI TWQNG TREN TEP

Trong cac muc irén d3 trinh bay cach ding cdc toan ur nhap >> va xuét
<< dé ghi dir lidu kiéu chuin (nguyén, thue, ky tu, chudi Ky tw) trén tép.
Muc nay trinh bay cich xdy dung cac toan tr dung dé doc ghi cac déi tuong
ctia mot 16p bat ky do ngudi dung dinh nghfia.

Gia st ching ta mudn sir dung céc toan tir nhap xudt dé doc ghi cac déi
tuong cua lop 1S, Khi d6 ta dua vao cac him ban toan tir nhip xudt nhir sau:

class TS

{
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private:
// Khai bao cac thudc tinh
pubilic:
lNriend fstbreamée operator<<{fstreamé& fs,const 15 &t);

friend tstream& operalor>>{[sliream& fs,TS &L}

Yo

Vi kiéu ghi: Co thé xdy dung cac toan tir dé thuc hién cac phép doc ghi
theo kiéu van ban cling nhu nhi phén.

Vi du 1: Ghi theo kiéu vian ban

Chuong trinh dudi diy minh hoa cdach xay dung va sir dung cic todn tir
nhip xuit déi twgng trén man hinh, ban phim va tép. Chuong trinh dua vao
lop TS (Thi sinh) va cdc ham toan tir cho phép nhdp xuit cic d61 tugng TS
trén man hinh, ban phim va tép. Chiurong trinh gém cac ndi dung sau:

+ Tao tép TS.DL dung dé doc va ghi theo kiéu van ban.

+ Nhép 3 thi sinh 1ir ban phim va chita vao 3 bién déi tuong 11,12, 13.

+ Ghi ndi dung cua 3 bién doi tuong t1.12, 13 1én tép TS.DL

+ Doc cac ddi tuong tir tép TS.DI. va chira vao 3 bidn t4, 5,16

+ 1n ¢ac bién dbi lugng 14, t5, t6 ra man hinh

+ Chuyén con tré vé dau tép, dung chu trinh while dé 14n luot doc cac déi
twong tir 1&p va in ra man hinh, Ding phuong thire eof dé kiém tra xem da
doc hét dir hiéu hay chua.

//CT 1. cep

// Cac toan tu doc ghi doi tuong tren Tep

linclude <ioslrcam.h>

tinclude <iomanip.h>

#include <fstrcam.h>

finclude <conio.h>

Binclude <stdlib.h>

bincltude <ctypc.h>

class TS

{
private:
char ht[25%];

float. td;
publie:

Lriend ostrecamé operator<<{ostream& os,const TS &t);
lNricnd istrcam& operator>>{istream& is,TS &t);
friend istream& operalor<<{fstream& fs,const TS &t};
friend fstrcam& opecrator>>(fstream& fs,TS &t);

e
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fstream& operator>>(fstream& fs5,TS5 &t)
{
fs_getlinef{t_ht,25);
Fs >> t.Ld;
fs.ignore{};
return fs;
}
ostream& operator<<(ostrcam& os,const TS &t)
{
0s << "\nHo lten: " << t.ht ;
s << "\n'lTong diem: " << L.td;
return o0s;
}
fstrcam& operator<<(fstrcam& fs,const TS &t}
{
fs << Lt.ht << endl;
fa << {.td << endl;
return fs;
]
istream& operator>>{istream& is,TS &t}
{
cout << "\nllo ten: * ;
is.get{L.hL,25};
cout << "long diem: ™ ;
is >»» t.td ;
igs.ignoroe();
return is;
H
void maini()
{
clrscr();
fstream f("TS.DLY,ics::out | ios::in | ios::trunc);
TS t1,L2,L3,t4,Lh,L6,L;
cin »>> tl »>> t2 >> t3;
f << 11 << t2 <<t3;
I.scekqg{0);
fr>td4>>th>>t6;
coub << L4 << thH << t6;
f.sceckg(0);
while {f>>t,!f.ecf())
coul << t;
f.clese();
coul. << "\n Xong";
getch():;
1

Vidu 2 : Ghi theo kiéu nhj phan

Chuong trinh dudi day cling ¢6 céc chitc nang nhu chuong trinh trong vi
du 1 bén trén. nhung ciach ghi doc tép theo kiéu nhi phén.

324



//CT] 19.CPP

// Cac toan tu doc ghi doi Luong tren Tep

// Kicu nhi phan
finclude <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
#include <clype.h>
class 'I'S

{

private:

char ht|25};

float btd;
static int size;
public:

friend ostrecamé
liend istrcamé
friecnd fsireamk
fricnd fslream&

operator<<{ostreamé&
operator>>{istreamé
operator<<(fstreamé&
operator>> (fstreamé

os,const TS &t};
is,TS &t);
fs,const TS &t);
fs, TS &t);

|3
int TS::s5i1ze= sizeof (I'S);
fstreocams operator>>(fstream& fs,TS &t)
{
Is.read( {(char*) {(&t),
return fs;
}
fstrecams operator<<{fstream& fs,const TS &t)
{
fs_writcef
return fs5;
}
ostreamé operator<<{ostream& os,const TS &t)
{
05 <<
05 <<

t.size);

{char*) (at}, t.size);

t..ht << endl;
L.1lLd << cendl;
rolarenn o5;
}
istrecam& operator>>{istrcamé is,TS &t}
1
cout << "\nlle ten: " ;
is.gelb{l_ht,25);
cout << "Tong diem: " ;
is »>» t.td ;
is.iquore(};
return is;
}
void main(}
{
clrscr{);
tsltream f(™NU.0L", ios: :binary |
TS t1,t2,03,14,45,t6,t;

ips:rout|ios::inlios::trunc);
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cin >> L1 >> L2 »>> L3;
[ << 11T << E2 <<t 3;
foseckg (0}
Iz>t4>>1%>>t6;

cout << td << th << t6;
f.seckg{0);

while( (>>t, !1.cof() )
cout <<t

f.close{};

cout << "\n Xong";
getch({);

§18. HE THONG CAC LOP STREAM

Muc nay hé théng lai cac [6p stream ma chiing ta d3 sir dung bén trén dé
t6 chure xudt nhip trén man hinh, ban phim. may in va 1ép

18.1. So do quan hé gitta cic lop

108
r 1stream fstreambase ostream

%‘ ofstream
f fstream ]

18.2, Cic phuong thive cha lop ios
1. inl bad{)

2. void clear{int=0)
3. int eof()

4. int lail{}

Looint L)

6. int fii1l{char}

7. long flags()

8. long flags({long)

9. int good()

10. inlL precision()

11. int precision{int)

12. long setf(long)

13. long setf{long setbits, 1 ong field}
14. long unsctf(iong)



15.
16.

int width}
int width{int})

18.3. Cac phuong thire ciia [ép istream

1. operator>>
2. int gcount {)
3. int get {}

4. istreamg qgel (char*, int, char = ‘\n’)
b, istream& get {charg}
6. istream& getline(char*, int, char = *\n’'}

/. istrecam& ignore{int n = 1,

8. int peek(}
9. islrcam& putback{char)
1. istrcam& read(char*, int)
11. istream& seekg{long)
12. istream& scekg(long, seek dir)
13. long Lellg()
18.4. Ciic phuwong thie ciia 16p ostream
1. operator<<
2. ostream& flushi)

3. ostream& put {char}
4. ostream& seeckp{long)
. ostrcamé seckp(long,
6. long tellp()

ostream& writc(char*,

scek dir)

7. int)

18.5. Cac phuong thie cia lép fstreambase

void closel()

18.6. Cac phuong thue cia 16p ifstream
1.
2.

ifstream()

i fstrecam(const char*, int = ios::in,

3. ifstream({int )
4. ifstrecam{int, char*, int)
[

5. void cpen{const char*, int = ics::in,

18.7. Cic phuwong thive cGa 16p ofstream
1. ofstream()
2. ofstream{const char*,
3. ofstream(int )
4. ofstream({inl,, char*,
5. void open{const char*,

inL = ios:iout,

int)

[8.8. Cic phuong thic ciia 1op fstream

1. fstream{)

2. tslLream{const char*, int, int =
3. isLrecam{int. } .

1. fslream{int, char*, int)

5. void open{const char*, int, int

int delim

int = ios::out,

ECF)

int = filcbuf: :openprot)
int = filebuf::openprot)
int = filcbuf::openprot)
int + filebuf: :openprot}

filebuf: :openprot)

filebuf: :openprot)
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Chuong 9

DO HOA

Trong chirong nay sé giéi thi¢u cdc ham dimg dé vé cdc ducng va
hinh co han nhur d:wng tron, cung elip, hinh quat, duong gdy khic, hinh
da gide, duong thang, diong chir nhm hinh chit nhdt, hinh hép chi
nhdt,... Ngodi ra con dé cdp 1oi cac vdn dé rat Iy thi khdc nhu: Xir Iy vin
ban trén man hinh dé hoa, ctra s6 vé ky thudt tao anh di déng. Cdc ham
dé hoa diege khai béo tép graphics. h.

§1. KHAI NIEM BO HOA

Dé hiéu k¥ thudt lap trinh db hoa, ddu tién phai hiéu cac yéu t§ co ban
cha db hoa. Tir trude dén nay chiing ta chi yéu lam viée véi kidu van ban.
Nghia [a man hinh duge thiét 1ap dé hién thi 25 dong, méi dong c6 thé chira
80kyte. T rong kidu van ban, cac ky tu hién thi trén man hinh da duoc phin
cimg cua may PC 4n dinh trude va ta khong thé nao thay ddi e kich
thude, kiéu chir.

(3 man hinh d hoa, ta ¢6 thé xir Iy dén ting chim nho (pixel) trén man
hinh va do vy muén vé& bAt ky thtr gi cling dugc. Sy bai tri va sd pixel trén
man hinh duge goi 1a dé phan giai (resolution). Do mdi kiéu man hinh dd
hoa c6 mot cach xir Iy db hoa riéng nén TURBO C cung cdp mot tép tin
diéu khién riéng cho ting kiéu d6 hoa. Bang 1 cho thdy cac kiéu dé hoa va
cac tép tin didu khién chung,

Ngoai cac tép cb dum BGI chira chuong trinh diéu khién d hoa,
TURBO C ¢on cung ¢dp cac tép tin dudi CIIR chira cdc Font chit dé vé cac
kiéu chit khae nhau trén man hinh dé hoa. B¢ 12 céc tép:

GOTH.CHR
LITT.CHR
SANS.CHR
TRIP.CHR



Bang 1. Céc tép tin di¢u khién a6 hoa cia TURBO C

Tén tép tin Ki¢u man hinh d6 hoa

ATT.BGI ATT & T6300 (400 dong)

CGA.BGI IBMCGA, MCGA va cac may tuong thich
EGAVGA.BGI  IBM LEGA, VGA va cic may tuong thich
HERC.BGI Hercules monochrome va cac may tuong thich

IBMB514.BGlI IBM 8514 va cdc may tuong thich
PC3270.BGI IBM 3270 PC

Man hinh db hoa gém nhidu diém anh duge sip xép trén cic dudng thing
nam ngang va thang dang. Didu ndy ding cho tat ca cac kidu man hinh d
hoa ctia may tinh. Khac biét cha yéu giira chun;:, 14 kich thudc va sb cac
diém anh. Trong kiéu CGA (d6 phén giai thap) diém anh c6 kich thudce 16n,
chiéu ngang ¢6 320 diém anh, con theo chidu ding ¢6 200 didm anh. Man
hinh VGA ¢6 dd phan giai cao hom: Piém anh nho hon, trén mdi hang c6
640 diém anh va trén mdi ¢t ¢6 480 diém anh. Diém anh cang nho thi sb
diém anh trén man hinh cang nhiéu va chét lrong dd hoa cang cao.

M3i kiéu db hoa diing mdt hé toa do riéng. Hé toa dd cho man hinh VGA
la 640 x 480 (hinh 1)

(0.0) (639,0)
1

(0,.479) (639,479)
Hinh 1, Hé toa dé VGA

Nho hé 10a do nay, ta ¢6 thé tac dong hay tham chiéu dén bat ky diém
anh nao trén méan hinh dd hoa.

Néu dang man hinh CGA thi goc phai dudi co toa d (319, 199). Péc lap
voi kiéu do hoa dang sir dung, cic ham getmaxx va getmaxy bao giér ciing
cho toa do x va y Ion nhit trong kidu d6 hoa dang dimg.
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Mét chuong trinh db hoa thudmg gdm cac phin sau:

- Khaéi dong hé théng dd hoa.

- Xac dinh mau nén (miu man hinh), mau duong vE, maun & va kiéu
(miu) tb.

- V&, 16 miu cac hinh ma ta mong mudn.

- Cée thao tac d6 hoa khic nhu cho hién céc dong chir...

- Dong hé théng dé hoa dé trd vé mode vin ban.

§2. KHOI BPONG HE BO HOA

Muc dich cta viée khoi déng hé t116ng dd hoa 1a xac dinh thiét bi dd hoa
(man hinh) va mt dé hoa s sur dung trong chuong trinh. D& 1am didu nay ta
ditng ham

void initgraph(int *graphdriver, int *graphmode, char *driverpath);
trong do: driverpath 1a dudmg diin ctia thu muc chita cée tép tin didu khién
d6 hoa. graphdriver, graphmode cho biét man hinh va mét dd hoa s& su
dung trong chuwong trinh. Bang 2 cho cde gia tri kha di ctia graphdriver va
graphmode.

Vi du 1: Gid s may tinh cua ta ¢6 man hinh EGA, céc tép tin db hoa
chita trong thu muc C: \TC, khi d6 ta c6 thé khai dong hé théng 6 hoa
nhu sau:

Iinclude "graphics.h"
void maint)
{
int. mh=FGA, mode= EGALO;
initgraph{&mh, , &mode, "C:\TC");

t

Bing 2. Cic gia trj khi di cia graphdriver, graphmode

graphdriver graphmode D§ phin giai

Detect (0)

CGA (1) CGACO (0) 320 x 200
CGACI (1) 320 x 200
CGAC2 (2) 320 x 200
CGAC3 (3) 320 x 200
CGAHi (4) 640 x 200
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MCGA (2)

EGA (3)
LGAG4 (4)
EGAMONO (5)

VGA (9)

HERCMONO (7)
A'I'T400 (8)

PC3270 (10)
IBM8514 (6)

Cha y 1: Bang 2

mh=3;

mode-0;

MCGAO (0)
MCGAL (1)
MCGA2 (2)
MCGA3 (3)
MCGAMed (4)
MCGAHi (5)
EGALO (0)
EGAHi (1)
EGAG4LO (0)
EGAG4H (1)
EGAMONOHi (0)
VGALO (0)
VGAMED (1)
VGAHI (2)
HERCMONOH]
ATT400C0 (0)
ATTA00C1 (1)
ATT400C2 (2)
ATT400C3 (3)
ATT400MED (4)
ATT400H1 (5)
PC3270HI (0)
IBMS8514L0 (0)
IBM8514111 (1)

320 x 200
320 x 200
320 x 200
320 x 200
640 x 200
640 x 480
640 x 200
640 x 350
640 x 200
640 x 350
640 x 350
640 x 200
640 x 350
640 x 480
720 x 348
320 x 200
320 x 200
320 x 200
320 x 200
640 x 400
640 x 400
720 x 350
640 x 480, 256 miu
1024 x 768, 256 mAu

cho cac hing va gia trj cta chung ma cac bién

Emphdn\»u graphmode ¢0 thé nhan. Chéng han hing DETECT c6 gia i 0,
hang VGA c6 gid tri 9. hing VGALO ¢é gia tri 0... Khi 1ap trinh ta ¢o thé
ding tén hing hodc le tri twong Ung cua chitng. Chéng han cdc phép gan
trong vi du 1 co thé viét theo mét cach khac twrong duong nhu sau:

Chu y 2: Bang 2 cho thay d6 phan giai phu thudc ca vao man hinh va
mode. Vi dy trong man hinh EGA néu diing mode EGALO thi d¢ phén giai

fa 640 x 200, ham getmaxx cho gia tri 639, ham getmaxy cho gia tri 199.
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Néu ciing man hinh EGA ma dung mode EGAHI thi d§ phan giai 14 640x
350, ham getmaxx cho gia tri 639, ham getmaxy cho gia tri 349.
Chi y 3: Néu khdng biét chinh xdc kiéu man hinh dang sir dung thi ta

gan cho bién graphdriver hang DETECT hay gia tri 0. Khi d6 két qua cua
ham initgraph s& 1a:

- Kicu cua man hinh dang sir dung duge phat hién, gia tri s6 coa nd duge
gan cho bién graphdriver.

- Mode d6 hoa & d6 phan giai cao nhét Ung véi man hinh dang sir dung
cling duge phat hi¢n va gia tri sd ctia né duge gan cho bién graphmode.

Nhur vay viée dung hing sé DETECT ching nhitng c6 thé khéi dong duoce
hé théng d6 hoa ciia méan hinh hién c6 theo mode ¢6 d6 phén gidi cao nhét, ma
con gitip ta xac dinh chinh x4c kiéu man hinh dang sir dung,

Vi du 2: Chuong trinh dudi ddy xéac dinh kiéu man hinh dang sir dung.

$include “"graphics.h”
#include "stdio.h"
#include “conio.h"

void main ()

{
int mh:-0Q, mode- 0;
initgraph (&mh, smode, "");
closcegraph();
prinLf{"\n Gia tri s ctia man hinh 1la: %d", mh);
getch{};

1

Néu chuong trinh cho két qui:

Gia tri s6 ctia man hinh 13: 3
thi ta ¢6 thé khang dinh loai man hinh dang dung 123 EGA.

Cha ¥ 4: Néu chudi dung dé xac dinh driverpath la mot chy,('”-}i rong (nhu
trong vi dyu 2) thi chuong trinh dich s& tim cic tép diéu khién dd hoa trén thu
muc chu (thu muc hién hanh).

§3. LOI BO HOA

Khi khoi dong hé théng d6 hoa néu may khong tim thiy cac chuong trinh
diéu khién dd hoa thi s& phat sinh 18i dd hoa va viée khoi dong coi nhur
khong thanh. 1.6i db hoa con phat sinh khi dung cac ham. Trong moi trudmg
hop, ham graphresult cho biét ¢6 18i hay khong 18i va d6 1a 15i gi. Bang 3
cho cidc mi 16i ma ham nay phat hién duge. Ta cb thé dang ham
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grapherrormsg v&i mi 161 do ham graphresult tra vé dé biét duoc do 1a 161 gi,

vi du:

int maloi;

maloi = graphresult();

printf("\nLdi db hoa la: %s", grapherrormsg(maloi));

Bang 3. Cic mi 15 ciia graphresult

Hiing Tri L3i phat hi¢n

grOk 0 | Khongcol5i

grNolnitGraph -1 | Chua khoi dong hé db hoa

grNotDetected -2 Khéng ¢6 phan cimg dd hoa

grFileNotFound -3 Khong tim thy trin diéu
khién d6 hoa

grinvalidDriver 4 | Trinh didu khién khéng hop 1&

grNoLoadMem -5 Khong du RAM cho dd hoa

grNoScanMem -6 Vuot viing RAM trong Scan fill

grNoFloodMem -7 Vuot ving RAM trong flood fill

grFontNoFound -8 Khong tim thy tap tin Font

grNoFontMem -9 | Khong dit RAM dé nap Font

grinvalidMode -10 Kiéu d6 hoa khong hop 1€ chn
trinh diéu khién

” grkrror ‘ -11 L& dd hoa téng quat

ngOcrrc;r .12 | L&iddhoavaora

arinvalidFont 13 | Tép tin Font khang hop i¢

erlnvalidfontNum | -14 | S higu Font khong hop 18

§4. MAU VA MAU

Dudi déy 1a cac ham d¢é chon méu va méu.
1. Bé thiét Iap miu nén ta sit dung ham
void setbkcolor{int color);
2. Dé thiét 1ap miu dwdng vE ta dliing ham
void setcclor{int color);
3. Dé thiét 15p mAu (kitu) t6 v miu té ta ding ham
void setfillstyle(int pattern, int color);
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Trong ¢a 3 truong hop color xac dinh ma cuia mau. Céc gia tn kha di caa
color cho trong bang 4. pattern xdc dinh mi cia miu 6 (xem bang 5).
Mau t6 va miu td sé duoce sir dung trong cic ham pieslice, fillpoly, bar,
bar3d va floodfill (xem §5 duai day).
4. Chyn giai miu: D thay ddi giai mau da duoc dinh ngha trong bang 4 ta
dung ham
void setpalette(int colornum, int color};
Vi du céu Iénh
sLLpalPLLc(O Lightgyan),
bién miu dau tién trong bing mau thanh xanh lg nhat (Lightcyan ). Cac

mau khéc khong bi anh huang.

Béing 4. Cac gia trj kha di clia color

'Icn lm_r_l_g_, Gia tri s6 Miu hién thij
i BI ;\_E‘ K 0 den
 BLUE ! Xanh da troi
. GREEN 2 Xanh 14 cay
- CYAN 3 Xanh lo
| RED 4 Po
MAGENTA 5 Tim
. BROWN 6 Néu
LIIGTGRAY 7 X4m nhat
- DARKGRAY 8 Xam sim
| LIGHTBLUE 9 Xanh da troi nhat
LIGHTGREEN 10 Xanh l4 cay nhat
LIGHTCYAN 11 Xanh lo nhat
LIGITRED 12 Do nhat
| LIGITMAGENTA 13 Tim nhat
YELLOW 14 Ving
WHITE 15 Tring

5. D¢ nhin giai miu hi¢n hanh ta ding ham
void getpalette (struct palettetype *palette);
& day palcttetype 1a kidu da dinh nghia trude nhu sau:
tdefine MAXCOLORS 15

s
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struct palelbtletype
{
unsigned char size;
unsigned char colors[MAXCOLORS+11;
}:
& day: size 1a sb luong miu trong palette, colors 1a mang chira méu véi chi
s6 mang chay tir 0 d&én size - 1.

Bang 5. Cac gia tri kha di ctia pattern

Tén hing. Gid tri s M ta kiu £
EMPTY_FILL 0 T6 bang mau nén
SOLID_FILL 1 T bing dudng nét lién

LINE_FILL 2 | Tobing---

LTSLASH FILL 3 6 bing ///

| SLASH_FILL 4 | Tobang///indim
BKSLASIH_FILL s T6 bing W in dam
LTBKSLASILFILL 6 | Tobang W\

HATCH FILL 7 T6 bing dudmg gach bong nhat
XIATCH FILE. 8 | To bing dutmg gach béng chit thap
INTERLEAVE FILL 9 T5 bing dudmg dirt quing
WIDE_DOT FILL 10 Té bing diu chim thua
CLOSE DOT FILL. | 1l T6 bing diu chdm mau

6. Ham geteolor tra vé miu di xac dinh trude do bing ham setcolor.

7. Ham getbkeolor tra vé miu di xac dinh trude 46 bing ham setbkcolor.

8. Ham getmaxcolor tri vé sb lwong méiu cuc dai thudce giai mau hién
dang ¢6 hiéu luc. Trén 256 K EGA, ham getmaxcolor ludn cho gia tri 15.

§5. VE VA TO MAU
C6 thé chia cac duong va hinh thanh bén nhém chinh:
- Dudng tron va hinh tron
- Pudmg gap khuc va hinh da giac
- Buong thing
- Hinh chir nhét
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5.1. Puong tron va hinh tron
Nhém nay gdm cung tron, dudmg tron, cung ellipse va hinh quat.
1. Cung tron: D v& mot cung tron ta ding ham
void arc{int x, int y, int gd, int gc, int r);
o day:
(x, y) la-toa dé ctia tdm cung trén
r 1la ban kinh
gd la goc diu
gc 1a goc cudi
Chi y: Trong tit ca cac ham dudi day, goc tinh theo d va cé gia tri tir O
dén 360.

2. Duwong tron: Dé vé mot dudng tron ta dung ham
void circle(int x, int y, int r);
¢ day:
(x, y)1a toa do cta tim
r la ban kinh duéng tron
3. Cung cllipse: B¢ vé mot cung Ellipse ta ding ham
void ellipse(int x,int y,int gd, int gc,int xr,int yr};
¢ day:
(x, ¥) 12 toa do cua tdm cung Ellipse
ad 12 goc dau
ge la goce cudi
xr 14 ban truc ngang
yr 1a ban truc dirng
4. Hiuh quat: D& v& va t6 mau mét hinh quat ta ding ham
void pieslice(int x,int y,int gd, int gc,int r):
o day:
(x.y) la toa d6 tam hinh quat
gd la goe dau
ge 13 goe cubi
r 12 ban kinh
Vi du 1: Chuong trinh du6i diy s& vé: Mot cung tron & goc phin

thtr nhat, mdt cung L“lpSC & goc phin tr thi ba, mét dudmg tron va mét
hinh quat quét tir 90 dén 360 do.
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finclude <graphics.h>
§include <conio.h>
maini()
{
int mh, mode;
/*Kh&i déng dd hoa,man hinh EGA, mode EGALO*/
mh=EGA;
mode=EGALO;
initgraph(&mh, &mode, "C:\\TC\\BGI"];
/* Miu ndn Green, miu dudng vé
White, miu td Red, kidu té& SlashFill */
sctbkcolor {GREEN);
satcolor {WHITE);
scttfillstyle (SLASH FILL, RED ;

/* Vé: mdt cung tron & goc phdn Lu thi nhit,
mdt cung Ellipse & géc phén tu thia ba,
mét dudng tron, mét quat trén */

arc{l160, 50, 0, 90, 45}):
cliipse(480, 50, 180, 270, 1506, 45}:
circle({l60, 150, 45):
pieslice (480, 150, 90, 360, 45};
getch();

/* K&t thuc ché dd dd heoa */
closegraph();

1

5.2. Duong g‘lp khiic va da glac
1. Mudn vé mét duong gap khiic diquan diém: (xl,yl) ., {xn,yn) thi
rude hét ta pbai dua cac toa dd vao mdt mang a ndo do kiéu int. Noi mot
céach chinh xac hon, can gan x1 cho a[0], y1 cho afl], x2 cho af2], y2 cho
a[3].... Sau do 1a viét loi goi ham:
drawpoly(n, a);
Khi diém cudi (xn, yn) tring véi diém dau (x1, y1) ta nhan duge mét
duong gap khue khép kin.
2. Gia sir a 1a mang da néi trong diém 1, khi do 16i goi ham
fillpoly{n, a};
s& c6 tac dung v& va td miu mot da gidc co dinh 12 céc diém
(x1, y1), ...,(xn, yn).
Vi du 2: Chuong trinh dudi day s¢ v€ mdt dudmg gép khiic va hai hinh
tam giac.
#include <graphics.h>
tinclude <conico.h>

/% XAy dung céc mang chita tga 48 cac dinh */
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int polyl (] {5,200,190,5,100,300};
int. pely?[]={205,200,390,5%, 300, 300}:
int poly3([1-={405, 200,590, 5, 500, 300,405, 200} :
main{)
{
int mh=0, mode=0;
initgraph(&mh, &mode, "");
/* Mau nén CYAN, mdu dudng vé
YELLOW, mdu t& MAGENTA, m3u t& SolidFill */
selbkcolor (CYAN);
Sctcolor ({YELLOW};
setfillstyle (SOLID FILL, MAGENTA),
/* Dudng gip khic */
drawpoly (3, polyl};
/* Hinh da gidc */
tillpoly (3, poly2);
/* Hinh da giadc */
tillpoly(4, poly3};:
gaelLeh () ;
closegraph () ;
t

5.3. Duong thfmg
1. Ham line
void line({int x1,int yl,int x2, int y2};
vé dudmg thang ndi hai didm (x1, ¥1) va (x2, y2) nhung khéng lam thay dbi vi
tri con tro.
2. Ham lineto
void lineto{int x,int yi;
v& dudmg thang tir diém hién tai 6i diém (x, y) va chuyén con tro dén diém
(x. y)-
3. Ham lincrel
void' linerel (int dx, int dy};
v& mot dudmg thang tir vi trf hién tai (x, y) clia con trd dén diém (x + dx, y +
dy). Con tré duoc di chuyén dén vi tri méi.
4. Ham maveto
void movetolint x, int ¥i;
s& di chuyén con tré t6i vi tri (X, ¥).
Vidu 3;: C huong, trinh dudi ddy tyo 1én mdt dudng gip khie bing cac doan

thang. Ducrng gdp khie di qua cac dinh sau: (20,20), (620, 20, (620, 180), (20,
180) va (320, 100).
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#include <graphics.h>
finclude <conio.h>
main ()
{
int mh=0, mode=0;
initgraph(&mh, &mode, "");
setbkcolor (GREEN) ;
setcolor (YELLOW) ;
moveto (320,100);
line (20,20, 620,20);
linerel (-300,80);
lineto(620,180);
lineto(620,20);
getch();
closegraph() ;
}

5.4. Hinh chir nhat
1. Ham rectangle
void rectangle(int x1,int yl,int x2,int y2);

s& v& mot duong chir nhat co cac canh song song vdi cac canh ciia man
hinh. Toa dd dinh trén bén trai cta hinh chir nhat 1a (x1,y1) va diém dudi
bén phai la (x2,y2).

2. Ham bar

void bar(int x1,int yl,int x2,int y2);

s& v& va 16 mau mot hinh chir nhat. Cac gia tri x1, yl, x2 va y2 c6 y
nghia nhu da néi trong diém 1.

3. Ham bar3d

void bar3d(int x1,int yl,int x2,int y2,int depth,int top);
s& v& mot khoi hop chir nhat, mat ngoai ctia né 1a hinh chit nhat xac dinh boi
cac toa do x1,y1,x2,y2 (nhu di néi trong diém 2). Hinh chit nhét nay dugc
0 mau. Tham s depth 4n dinh sé diém anh trén bé sau cua khdi 3 chiéu.
Tham s6 top cho biét khdi hop c6 nip hay khong: Khi top <>0 la ¢ nip,
top = 0 1a khong nip (xem hinh v&).

top<>0 top=0
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Vi du 4: Chuorn;: trinh dudi day s& vE mot dudmg chir nhat mot hinh chiy
nhdt va mét khdi hop chir nhat ¢é nip.

Finclude <graphics.h>

finclude <conio.h>

ma.in{)

{

int mh=0, mede=0;
initgraph(émh, &mode, "*");
scetbhkoolor (GREEN) ;
scleolor (RED) ;
set.fillstyle (CI_,OSE._I}OT_[" ILL, YELLCW) ;
rectangle{h,5, 300,160} ;
bari{5,175,300,340) ;
bar3d (320,100, 500, 340, 100, 1) ;
qetceh() ;
closegraphi);

§6. CHON KIEU DUONG

Muc nay gidi thiéu 3 ham

1. Ham setlinestyle

void setlinestyle(int linestyle,int pattern, int thickness);
tac dong dén nét vé& ctia cic thi tuc line, lineto, rectange, drawpoly, circle,..

Iam nay cho phep ta dn dinh 3 3 yéu td cta dudng thing 1a dang, bé day va
mau tr lao.

+ Dang dudmg duge xac dinh béi tham sé linestyle. Sau diy 14 céac gid tr
khd dif ctia linestyle va dang duamg thing tuong Ung.
SOLID LINE=0 Nét lién
DOTTED LINE=1 Nétchim
CENTER_LINE=2 Nét chdm gach
DASHED_LINE =3 Nét gach
USERBIT_LINE =4 Mau tvr tao
+ B& diy duoce xae dinh boi tham sb thickness. Tham sé ndy co thé Ja:
NORM_WIDTH =1 B¢ ddy binh thuémg
TIICK_WIDTH =3 B& diy gép ba
+ Mau tu tao: Néu tham sé thir nldt 1a USE RBIT_LINE thi ta c¢6 thé tao ra
mau dudmng tlmnU bing tham sb pattern. Vi dy xét doan chuong trinh:
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int pattern= 0x1010;
sctlinestylc {USERBIT LINE, pattern, NORM WIDTH);
Line (0, 0,100, 200) ;
Gia tri cia pattern trong hé 16 1a 1010 hay trong hé 2 1a
0001 0600 0001 0000
Chd nao co bit 1 diém anh s& sang. bit 0 lam tit diém anh.
2. D¢ nhén cic gia tri hién hinh caa 3 yéu t6 trén ta dung ham:
void getlinesettings{struct linesettingstype *lineinfo):
voi kiéu linesettingstype di duoc dinh nghia trude nhur sau:
struct lincscttingstype
{
int Linestyle;
unsigned int upattern;
int thickness;
bs
Viduy 1: Chuong trinh dud day minh hoa cach dung cac ham setlinestyle
va getlinesettings dé vé dwdng thing.
/* Kiéu duoeng */
Finclude <graphics.h>
#include <conio.h>
main()
{
struct linecsettingstype kieu cu;
int mh=0, mode=0;
initgraph{&mh, &modc, ""};
i {graphresult!= grOk}

exit(1});
sceibkcolor {GREEN) ;
seleolor {RED) ;
line{0,0,100,0);

/* Luu lai kidu hién tai */
getlinesettings{kieu cu);

/* Thi&l lap kiéu méi */
sctlinestyle(DOTTED LINE, G, THICK WIDTH} ;
line{0,0,100,10);

/* Phuc hdi kiédu cii */
setlinestyle{kieu cu.linestyle,
kicu cu.upattern, kieu cu.thickness});
Line(0,20,100,20);
getch();
closcgraph();
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3. Ham setwritemode
void solwritemede{ int writeomode);

s¢ thiét 1ap kiéu thé hién duemg thing cho cde ham line, drawpoly, linerel,
lineto, rectangle. Kiéu thé hién duge xéc dinh bai tham s writemode:

- Néu writemode bing COPY_PUT = 0. thi duéng thing duce viét dé ién
dong dang ¢6 trén man hinh.

- Néu wr 1lcmode bing XOR_PUT = 1, thi méu cta duong thing dinh vé
s& két hop véi miu cua ting chim diém cua dwdng hién ¢6 trén man hinh
theo phép toan XOR (Churong 2, §15) dé tao 1én mat duong thang méi.

Mot ung dung cua XOR_PUT la: Khi thiét 1ap kiéu writemode bang
XOR _PUT 161 v& tai dudng thing ciing mau thi s& xéa dudmg thing cii va
tra vé man hinh nguyén thuy,

Chuong trinh dudi diy minh hoa cdch ding ham setwritemode. Khi thue
hi¢n ta sé thay hinh chit nhat thu nho din vao tim man hinh.
Viduy 2:
/*  I'hu hinh; */
finclude <graphics.h>
dinclude <conio.h>
main ()
{
sLruct linescttingsiype kieu cu;
int mh=-0, mode-<0, x1, yl, x2, y2;
initgraph(&émh, &mode, ™"};
if (qgraphresult!= grok)
exit{1);
setbhkcolor (GREEN) ;
setcolor (RED) ;
setfillstyle (CLOSE DOT FILL, YELLOW) ;
x1=0;
y1.0;
xZ2=getmaxx();
y2 getmaxy () ;
sctwritemode (XOR _PUT) ;
/* V& hinh chit nhit */
tt: rectangle(xl,vyl,x2,y2);
L {x1+1)<{x2-1) && (yl+l)<(y2-1) )
{ /* x6a hinh chit nhat */
rectangle{xl,yl, x2,vy2);
x1=x1+1;
yl=y1+1;
/* co hinh chii nhat */
®2=x2-1;
y2-oy2-1;
goto tt;



}
/* Trag vé overwrite mode */
sctwritemode {COPY PUT};
closegraph();

§7. CUA SO (VIEWPORT)

1. Viewport
I.A mot vimg chir nhiit trén man hinh dd hoa twa nhu window trong
textmode. Dé thiét 1ap viewport ta ding ham
void setvicwport {(int x1,int yl,int x2,int y2,int clip};
trong d6 (x1.y1) 1a toa dd goc trén bén trai va (x2,y2) la toa d6 goéc dudi bén
phii. Bdn gid tri ndy phai thoa man:
(0 < x1 <= x2
0 <yl <=y2
Tham s6 clip ¢o thé nhin mdt trong hai gia tri:
clip = 1 khdng cho phép vE ra ngoat viewport
¢lip = 0 Cho phép vé ra ngoai viewport.
Vi du cdu 1énh
selvicwporl (100,50, 200,150, 1);
s& thiét lap viewport. Sau khi 1dp viewport ta c6 hé toa do mdi ma goc trén
bén trai cha viewport s€ ¢ toa dd (0,0).
2. D¢ nhin viewport hién hianh ta ding ham
void getviewsettings (struct viewportiype *yp):
& day ki¢u viewporttype di duge dinh nghia nhu sau:
struct vioewporttype
{
int left, top, right, bottom;
int. clip:
}:
3. Dé x6a viewport ta ding ham
void clearviewporl {void);
4. Pé x6a man hinh va dwa con chay vé toa 4§ (0,0) clia man hinh ta
dung ham
volid cleardevice (void};

Chu y: Ciu Iénh ndy s& xéa moi thur trén man hinh.
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5. Toa d§ im duong:

Nho st dung Viewport c6 thé viét cac chuong trinh dd hoa theo toa dé
am duong. Mudn vay ta thiét lap viewport sao cho tdm {(diém giira) man
hinh la géc trén bén trai cua viewport va cho clip = 0 dé cé thé vé ra
ngoai gidi han cua viewport. Sau day 1a doan chwong trinh thuc hién

cong viée trén

Nhu thé man hinh s& dugce chia lam 4 phfin voi toa d 4m duong nhur sau:

Chuong trinh dudi diy v& dd thi ham sin(x) trong hé truc 1pa do am
duong. Hoanh d6 x lay céc gia tri tir -4*PI dén 4*PL Trong chuong trinh ¢o

int xa, yc;

xc= getmaxx()/2; yc= getmaxy()/2;

setviewport {xc, yc, getmaxx(), getmaxy (),

Phan tu trai trén x 4m, y 4m

Phén tu trai dudi x am, y dwong

Phan tu phai trén x duong, y &m

Phan tu phai duoi x duong, y duong

ding hai ham mdi la: outtextxy va putpixel (xem cdc muc sau).
Vidy I:

/i—
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DS thi ham sin; */

#include <graphics._h>»
#include <conio.h>
tinclude <math.h>
Hdefine SCALEX 20
fidefine SCALEY 6D
main{)

{

int mh=0, mode=0, x, y, i;
initgraph{&mh, &mode, "");
if (graphresult!= grok)

exit{l);
setviewport (getmaxx () /, getmaxy () /2,

getmaxx{),qg etmaxy(},0);

/* Kc he Lruc toa do */
setcolor (BLUL) ;
line(-{gelmaxx{)/2),0,getmaxx()}/2,0);
line (0, - (getmaxy () /2), 0, getmaxy () /2) ;
settextjustify(1l,1});
scteolor (RED) ;
outtextxy{0,0,"(0,0)");
for {i -400;i<=400;++1)

{



x> round (2%*M PI*i*SCALEX/200);
y=round(sin{2*M PI1*i/200)*SCALEY) ;
putpixcl (x, y, YELLOW) ;
}
gelceh ()
closegraph() ;
4
Vidu | tao 1én mot d6 thi tir cic chim diém. Bay gior ta stra vi du 1 déi chat:
gitr nguyén tr ddu dén outtextxy, thay phin cudi bdi doan chwong trinh duéi
diy. Ta s& duogce d6 thi lién tuc gdm cac doan thing ghép lai véi nhau.
Vidu 2:
/* Phin dau qidng vi dyu 1 */
sael.color {YELLOW} ;
for (i=-400;i<=400;++1i)
{
x=r0und(2*M_PI*i*SCALRX/200}:
y=round(sin{2*M PI*i/200)*SCALEY};
if(i= -400}
moveto(x, y);
elsc
Lineto(x,vy):

}
getch();
clescgraph () ;

§8. TO DIEM, TO MIEN

1. Ham putpixel
void putpixel{int x, int y, int color};
s& t& diém (x.y) theo mau xac dinh boi color.
2. Ham getpixel
unsigned getpixel{int x, int y)};

s& tra vé s6 hiéu mdu cha diém anh & vi tri (x,y).

Chié ¥: néu diém nay chua dugc t6 mau bdi cac hdm v& hofic putpixel
{ma chi mdi duoc tao miu nén béi setbkeolor) thi ham cho gia tri bing 0. Vi
vay ¢6 thé ding ham nay thco mau dudi diy dé xac dinh cdc nét vE trén man
hinh db hoa va v& ra gidy.

i (getpixel {x,y) 1=0)
{

/* Diédm (x,y) dugc vé, dit mét chim didm ra gidy */
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3. T6 mién. D¢ t6 méu cho mét mién nao d6 trén man hinh ta dung ham:
void floodfill(int %, int y, int border) ;
o day:
(x.y) la t10a 44 cua mot diém nao d6 goi 1a didm gico.
tham sé border chiza mi ctia mot mau.

Su hoat déng caa ham floodfill phy thude vao gia tri cua x, y, border vi
trang thai man hinh.

a) Khl trén man hinh ¢6 mét dudng (cong hosic gop khic) khép kin ma
ma méu cila no bang gid tri cua border thi:

+ Mién gioi han boi duong kin s&é duge t6 mau néu didm gieo (x,y)
nam bén trong mién nay.

+ Néu (x.y) nim bén ngoai thi phdn man hinh bén ngoai mién déng noi
trén duge to mau,

b) Khi trén man hinh khéng c6 mét dudng nio nhu vay, thi ca man hinh
durge to mau.

Vidy 1: Chuong trinh dudi ddy s& v& mét dudng tron do trén man hinh
xarth. FToa dd (x.y) cua diém gico dugc nap vao tir ban phim. Tuy thudc vao

gid tri cu thé cia x. ¥, chuong trinh s& td mau vang cho hinh tron hoic phin
man hinh bén ngoai hinh tron.

#include <graphics.h>

kinclude <stdio.h>

maini{)

{
inlL mh=0, mode=0, x, y;
initgraph(&mh, &mode, "");
1f {graphresuli:!= grok)
exil(1);

satbkcolor (GREEN) ;
selcolor (RED} ;
setfillstyle(ll, YELLOW);
circle (320,100, 50);
moveto(l, 150} ;
outtext{" Toa do diem gieo x,y "):
scanf ("%d%d”, &x, &y) ;
floeddfill {x, y,RED) ;
getch () ;
closegraph{):
}

Vi du 2: Minh hoa cach dum3 ham putpixel va ham getpixel dé v& cac
diém anh va sau d6 xéa céc diém dnh. Mudn két thic chuong trinkh bim ESC
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#include <gonio.h>
#include <graphics.h>
#include <stdio.bh>
finclude <stdlib.h>
int sced = 1962; /* Nhdn cho b tao
56 nglu nhién */
int numpts = 2000; /* V& 2000 chlm diém */
int E5C = 27;
void putpixelplay(void};
main{)
{
int mh 0, mode=0;
initgraph{&mh, &mode, ""};
1f {graphrecsuli () != grOk)
{
exit{1l};
}
pulpixelplay();
closegraph();
1
vold putpixclplay(veoid)
{
int i, x,y,color, xmax, ymax,maxcolor,ch;
struct viewporttype v;
getvicwsettings (&v);
xmax- [v.right - wv.left -1});
ymax=(v.bottom — v.top -1};
maxcolor=qetmaxcolor{};
while (!'kbhit{})
{
/* V& cac chim diém mdt
cach ngiu nhién */
srand{sced) ;
i=0;
while {i<=numpts)
{
++i;
x-random{xmax)+1;
y-random(ymax)+1;
color=random{maxcolor]) ;
putpixecl (x,y,color};
}
/* Xéa cac didm anh */
srand (sced);
i=0;
while (i<=numpts}
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++1;
x- random{xmax} + 1;
y= random(ymax) + 1;
color=random(maxcoleor]} ;
putpixel {x,vy,0};

}

JE{kbhit {})

{
ch=gectch{};
if (ch==E5C)

break;
}
}
} /* K&t thuc ham putpixelplay */

§9. XU Li VAN BAN TREN MAN HINH O HOA

9.1. Hién thj vin ban trén man hinh db hoa
Ham outtext
vold outtext (char *s);
s€ cho hién chudi ky tu (do s tré toi) tai vi tri hién tai cua con tro.
Ham outtextxy
void oukbtextxy(int x,int y,char *s):
s€ cho hién chudi ky tu (do s o téi) tai vi trf (x.y).
Vi du 1: Hai cach sau day s& cho cling két qua
outtextxy {100,100, "Chac ban");
va
moveto (100, 100) ;
outtext ("Chao ban");
Cha ¥: Trong mébt dd hoa vin cho phép ham vao dir li¢u scanf va cac
ham bt phim getch, kbhit.
9.2. Fonts
Nhu di néu cac Fonts nidm trong céc t€p tin .CHR trén dia. Cac Font nay
cho cac kich thude va kiéu chit khac nhau s& hién thi trén man hinh dé hoa
bang cac ham outtext, outtextxy. Dé chon va nap Font chiing ta ding ham:
void setlextstyle(int fonl, int direction, int charsize);
Chu y: ham chi ¢6 tac dung néu 16n tai cde 1&p .CHR

+ Tham so direction ¢ thé nhan mét trong hai gid tri:
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HORIZ DIR =0
VERT DIR =1
Néu direction = HORIZ_DIR, vin ban s& hién thi theo chidu nim ngang
tir trél sang phai. N¢u direction = VERT MR, vén ban sé& hién thi theo chicu
dirng tur dudt 1€n trén.
+ Tham s6 charsize 1a hé s6 phong to ky tu va 6 gia tri trong khoang tir
1 dén 10.
- Néu charsize = 1. Font duoe thé hién trong hinh chit nhat 8*8 pixel.
- Néu charsize = 2. Font duoc thé hién trong hinh cht nhat 16*16
pixel.

t Tham s6 font dung dé chon kiéu chit va nhin mot trong cac gia tri sau:
DEFAULT FONT =0
TRIPLEX FONT =1
SMALL _FONT =2
SANS SERIF FONT =3
GOTHIC _FONT =4
Cac gia tri do settextstyle thiét ldp s& dit nguyén cho dén khi goi mét
scttextstyle maoi,
Vidu 2:
settextstyle (3,VERT DIR, 2};
outtexixy (50,50," HELLO ");
9.3. Vi tri hién thi
Ham settextjustify quy diph vi trf viin ban hién thi (trong cac ham outtext
va outtexixy) so vor diém méc (x,y).
Ham nay co dang,
void settextjustify({int horiz, int wvert}):
Tham sé horiz ¢ thé 1a mét trong céac hang s6 sau:
LEFT TEXT =0 (Diém méc bén trai van ban)
CENTER_TEXT = 1 (Diém méc & gifia van ban theo chidu ngang)
RIGHT TEXT =2 (Diém mdc bén phai vin bén)
Tham s& Vert ¢6 thé la mdt trong cdc hing s6 sau:
BOTTOM_TEXT = 0 (Piém mébc & ddy van ban)
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CENTER_TEXT = 1 (Diém méc ¢ giira van ban theo chidu doc)
TOP TEX'T =2 (Diém mébc & dinh vin ban)
Vi duy 3:
settextjustify(l,1);
outtextxy (100,100, "ABC") ;

Két qua la diém (100,100) s& nim giira chit B.

9.4. Be rong va bé cao ciia viin ban
Ham texthcight
void textheight (char *s};

tra vé chiéu cao (theo pixel) cua chudi do s tré t&i. Voi 8*8 bit map Font vi
hé s6 khuyéch dai chir 1a | thi
Lextheight ("H") = 8

Vi dy 4: Boan chuong trinh dudi ddy sé cho hién 5 dong chir,
#include <graphics.h>
tinclude <conie.h>
maini{)
{
inl mh=0,mode=0, vy, size;
initgraph (&mh, emode, "") ;
y=10;
settext justily {0, 0};
for({size=1; sizc<=5h; +lisize}
{
setiextstyle(G,0,51x0);
outtextxy (0, v, "GRAPHICS") ;
¥ += textheight ("GRAPHICS"™) + 10;
1
qotch () ;

closegraph();

}
Ham textwidth
void textwidth(char *s);
s¢ dua \eao chidu dai caa chudi, kich thude Font chit, hé sé khuyéch dai chir
dé tra vé bé rong (theo pixel) cia chudi do s tré t6i.
Vi du 5: Trong chuong trinh dudi day s& 1p cdc ham vao ra trén man
hinh dé hoa.

finclude <graphies.h>
tinclude <conio.h>
tdefine Enter 13
fdefine Lmargin 10
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void texl writefint *x,int *y,char *s);
void texl writeln{int *x,inl. *y,char *s);
void text read(int *x, int *y,char *s);
void text write{int *x, int *y,char *sg)
{
outtextxy(*x, *y,s); *x += textwidth({s};
}
void Text_writeln{int *x,int *y,char *s)
{
outtextxy(*x, *y,s);
*x- Lmargin;
*y += textheight{s)+5;
1
void text read({int *x, int *y,char *sg)
{
int i-=0;
char ch[2];
chl1]=0;
while (1)
{
ch{0]-gelch();
if{ch[0]==Enter) break;
toxt_write(x,y,ch);
s[il=ch[0]; ++i;
}
5[i} =0;
}
main{}
{
int mh=0,mode=0,x,y,xmax,ymax;
char name[25];
initgraph {&mh, smode, "") ;
QettextsLyle(TRIPLEX _FONT, HORTZ DIR, 3);
x=Lmargin;
y=:100;
Lext write (&x, &y, "cho ten cua ban: *};
text rcad {&x, &y, name) ;
text writeln (&%, 6y,"™ )
Lext write(é&x, &y, "chac ban ")
text write(s&x, &y, name) ;
getch () ;
closegraph () ;

§10. CAT HINH, DAN HINH VA TAO ANH CHUYEN PONG

1. Ham imagesize
unslgnod 1maq0515e(lnt xl,int yl,int x2,int v2}

tra vé sd byte cin thiét d& lwu trir anh trong pham vi hinh chit nhat
(x1,yl.x2,y2).
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2. Ham malloc
finclude <alloc.h>
void *malloc{unsigned nj;
tra vé con tré tro tdi mot ving nhd n byte méi duge cip phat.

3. Ham getimage

void gelimage{int x1,int yl,int x2,int y2,void *bitmap}:

s& chép cac diém anh cua hinh chir nhat (x1,y1,x2,y2) va cac thong tin vé& bé
rong, cao cua hinh chit nhit vio ving nh& do bitmap trd t61. Ving nhé va
bién bitmap cho boi ham malloc. B6 16n cila viing nhd duge xéc dinh bing
ham imagesize.

4. Ham putimage

void putimage{int x,int y,void *bitmap, int copymode);
ding dé sao anh luu trong ving nhd bitmap ra man hinh tai vi tri (x,¥). Tham
50 copymode xdc dinh kidu sao chép anh, no6 c6 thé nhin céc gid trj sau:

COPY PUY=0  Sao chép nguyén ban

XOR_PUT = 1 Cac diém anh trong bitmap két kop vdi cac

diém anh trén man hinh bang phép XOR

OR _PUT =2 Céc diém anh trong bitmap két hop v&i céc

diém anh trén man hinh bang phép OR

AND PUT =3 Cac diém anh trong bitmap két hop véi cac

diém anh trén man hinh bang phép AND

NOT PUT =4 anh xudt hién trén man hinh theo dang déo

nguogc (phép NOT) voi anh trong bitmap.

Nhin xét: Néu ding mode XOR_PUT dé sao hinh, rdi lap lai ding cau
I&nh do6 thi hi’nh s& bi x04 va man hinh trd lai nhu ci. K§ thuit nay ding dé
tao lén cac hinh anh chuyén déng.

Vi dy 1: Chuong trinh dudi ddy minh hoa cich dung iinagesize, malloc,
getimage va putimage.

ffinclude <alloc.h>

finclude <graphics.h>
main{}
{
int mh=0, mode=0;
char *p;
unsigend size;

initgraph (&mh, &mode, "™} ;
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bar (0,0, getmaxx{},getmaxy()};
size = imagesize(10,20,30,40);
p={char*)malloc(size}; /* p tro téi
viing nhé& size byte mdi duge cAp phat */
getimage {10,20,30,40,p):; getch{):
cleardevice () ;
putimage (100,100,p,COPY PUT);
getch{);
closegraphi{) :
}

5. Tao anh chuyén djng
Nguyén tic tao anh chuyén dong gidng nhu phim hoat hinh:
- V& mét hinh (trong chudi hinh mb ta chuyén dong)
- Delay
- Xod hinh d6
- V& hinh ké theo
- Delay
A) V& hinh
Cdch 1: VE lai mdt anh nhurng tai cdc vi tri khac nhau.
Cdch 2. Luu anh vao mgt viing nho 161 dua anh ra man hinh tai céc vi
tri kha¢ nhau.
B) Xo6a anh
Cdach 1: Ding ham cleardevice
Cdch 2: Diung ham putimage (mode XOR_PUT) dé xép chdng 1én anh
can xoa.
Cdch 3: Luu trang thai man hinh vao mét chd nao d6. V& mét hinh
anh. Pua trang thai ci man hinh ra xép de 1én anh vira vé.
Ky thuit tao anh chuyén déng dugc minh hoa trong cdc chuong
trinh cua §11.

§11. MOT SO CHUGNG TRINH DO HOA

Chuong trinh 1: Diu tién vé bau troi ddu sao. Sau d6 ting chum
phao hoa dugc ban 1én bédu tréi. Khi bam phim Enter thi vi¢c bén phao
hoa két thuc, ta nhén lai bau troi day sao. Bam ti€p Enter thi két thuc
chuong trinh.

/* Bin phao hoa trén biu Lrédi didy sao */

#include <graphics.h>
#include <conio.h>
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$include <stdlib.h>
#include <alloc.h>
main{)

{

int x[101],y[101};

int mh=0,mode=0,1i,n;
char *p(101];
initgraph{&mh, &mode, ""};
j f{graphresult(}!=0)

exit{1l};

setcolor (RED) ;

/* V& bAu troi ddy sao */

for{i 1;i<=1000;++i}

{

putpixel (random{getmaxx{)},
random (getmaxy(}), random (getmaxcolor(}));

/*iau hién trang 100 hinh chit nh3t
trén man hinh d& khéi phuc*/

for(i=1;i<=100;++i)

{

do

x [i]=random{getmaxx())-10;
y[il=random{getmaxy()}-10;
if(x[11<0) x[i]1=0;

if(y[il<0) y[i]1=0;
n=imagesize(x[i],y[i],x[i1+10,y[i]+10);
plij={(char*)malloc{n};
getimage(x[i],y[i],x[i]+10,y[i]+10,p[i]);

/* Chu trinh bin phidc hoa */

/* bua 100 gua phace 1én man hinh
tai céc vi tri quy dinh */
for{i=1;1<=100;++1})
{
setfillstyle (SOLID FILL,i%15+1);
pieslice (x[i]1+5,y[i]+5,0,360,5);
}
delay (500} ;
/*¥0a chim phao hoa via bén
bing cach khdi phuc man hinh*/
for(i=100;i>=1;—-1)
putimage[x[i],y[i],p[i],COPY_PUT);
delay (500 ;

while{lkbhit()};
getch();
getch{);
closegraph(};



Chueng trinh 2: V& ddng ho c6 3 kim gid, phut va gidy. Ddng hd chay
ding theo gid hé théng. Mudn két thuc churong trinh bim .J.

/*

bdng hd

*f
#inciude <graphics.h>
finclude <conio.h>
#include <math.h>
#include <dos._h>

/> '

Ham ké doan thing ta tam ddng hd theo db,
chiéu dai, do diay va mdu

v/

/* lam

/* Ham

void ke{int ddo, unsigned dai,
unsigned day,unsigned mau};
/* Ké kim gidy khi biét sb giay */
void ke giay(unsigned giay);
/* Ké kim phat khi biét sb phat */
void ke phut (unsigned phut};
/* Ké& kim gi¢ khi biét sé gid */
void ke _gio{unsigned gio, unsigned phut);
void chay kim giay{void);
void chay_kim phut (void);
void chay kim gioc(void);
int x0,y0,rgio, rphut, rgiay,mgio, mphut,mgiay;
unsigned phutgioht,gioht, phutht,giayht;
void ke{int ddo, unsigned dai,
unsigned day,unsigned mau}
{
unsigned x,y; float goc;
while (ddo>=360}
ddo=ddo-360;
goc=(M PI/180) *ddo;
x=x0+ [inl) (dai*cos{goc}+0.5);
y-y0— (int) (dai*sin(goc)+0.5);
setcolor (mau) ;
setlinestyle(0,0,day):
line{x0,y0,x,v};
}
ke kim giay*/
void ke giay(unsigned giay)
{
int ddo;
ddo = (90 - 6*giay);
ke (ddo, rqiay,1,mgiay};
}
ke kim phut*/
void ke phut (unsigned phut)
{
int ddo;
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ddo- (90-6*phut) ;
ke {ddo, rphul., 3, mphut ) ;
}
/* Nlam ke kim gio*/
void ke gio(unsiqned gio, unsigned phut}
{
int ddo;
ddoc = 360 + 90 - 30*(gio%12) - (phut+l)})/2;
ke (ddo, rgio, 3,mgio) ;
}
/* Ham chinh gidy hién fai va lam chuyén déng kim gidy */
void chay kim_giay(void]
{
unsigned giay; struct time t;
gettime (&t);
giay L.ti_sec;
if (giay!=giayht}
{
ke giay{giayht};
giayht=giay;
ke giay(giayht);
h
1
/* #lam chinh phdit hidn tai va lam chuyén déng kim phut */
void chay kim_ phut (void)
{
unsigned phut;
struct time t;
gettime (&t} ;
phut=t.ti min;
if (phut!=phutht}
{
ke phut (phutht};
phutht=phut;
ke phut {phutht);
}
1
/*Ham chinh gié phdt hién tai va 1am chuyén déng kim gid*/
void chay kim gio(void}
{
unsigned h, gio,phut, sophut, sophutht;
struct time t;
gettime{&t);
gio~t.ti hour;
phut=t.ti min;
sophut = gio*60+phut;
sophutlht -+ gioht*60+phutgioht;
ift{ sophut<sophutht)
sophut=sophut+ 12*60;
h=sophut-~sophutht;
if{h>=12}
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ke gio{gioht,phutgicht);
phutgicht=phut;
gicht=gio;

ke gio(gioht,phutgioht);

main{)
{
struct time t;
char*dso{]={ nn' "12", 'llllr “2“, "31-1' "4 u' nsu, nGY
H"',tn' "8“: "9", “10", 11-1} ;
int i, mh-0, mode=0, r, x, y;
floal goc:
initgraph {&mh, &mode, ") ;
xO-(getmaxx () /2)-1;
yO0=(getmaxy () /2)-1;
r=y(-2;
rqgqiay = r-10;
rphut=r-50;
rgio=r-90;
mgiay= BROWN;
mphut=RED; /* mgio:=magenta;*/
mgioc=YELLOW;
/* vé chu vi dbng hd */
sctcelor {BLUE) ;
setiinestyle{0,0,3);
circle{x0,vy0,r};
setfillstyle(l, YELLOW};
floodfill (0,0, BLUE) ;
selfiilstyle (1, WHTTLE)
fleoodlill (x0, y0O, BLUE)
scllinestyle{0,0,1);
circle(x0,v0,10};
setfillstlylc{l,GREEN};
floodfilil {x0, yO,BLUE) ;
seltextjustify(1,1};
setcolor (MAGENTA) ;
cubttextxy{x0, y0+r120, "IBM-JIMIKO"™};
/* Ghi chi s& */
scelLtextstyle(3,0,3);
sottextjustify{l,1};
sctcelor {BLUE} ;
for{i=1;i<=12;++1)

L

r
¥

{
goc=(2*M PT+M _PI/2) - (i-1}*(M PI/6};
x = x0+ (int) {rphut*cos(goc)+0.5};
y = y0- (int) {rphut*sin{goc)+0.5);
outtextxy(x,y,dso(il):

}

/* Xac dinh thoi didm diu */
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gettime (&t} ;
gioht=t . ti hour;
phutht=t_ti min;
giayht=t.ti sec;
phutgioht=phutht;
setwritemede (XOR _PUT) ;
/* Ve kim gio, phut,giay */
ke gio{gioht, phutgioht);
ke phut {phutht};
ke giay{giayht};
/* Lam chuydn déng cac kim */
do
{
chay_ kim giay{);
chay kim phut{);
chay_kim gio(};
}
while(tkbhit ());
closegraph() ;

'

Chuwong trinh 3: V& mdt con tau vii tru bay trén bau troi day sao theo
quy dao etlipse. Trong khi tdu chuyén dong thi cdc ngdi sao thay nhau
nhdp nhay

/* TAdu vh try chuyén ddng trén bdu troi

ddy sao nhdp nhay */
#include <graphics.h>
#include <stdio.h>
#include <conio.h>
tinclude <alloc.h>
finclude <stdlib.h>
#include <math.h>

/* Khai b&o cac ham trong chuong trinh */
void tau cd{veid); /* tlu chuydn déng */
void nhap nhay bl (void}; /* sao nhlp nhay

trén bau troi */
void main(void); /* ham main */

/* Khai b&o cac bidn mang ngoai */
int a,b,x,y,x0,y0;
int mh=0,mode=0,n,i;
float goc, xt,yt;
char *p;
int xx{1001],yy[1001];

/* 1lam main */
void main{void}
{
initgraph (&mh, &émode, "™} ;
if(graphresult() !=0)
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exit{l);
/* V& tdu vk try */
setcolor (RED) ;
ellipse{100,50,0,360,20,8};
ellipse {100,46,190,357,20,6};
line(107,44,110,38};
circle{110,38,2);
line(93,44,90,38);
circle(90,38,2);
setfillstyle(SOLID FILL,BLUE);
floodfilli {101, 54,RED);
setfillstyle (SOLID FILL,MAGENTA};
floodfill (94, 45, RED) ;
/* Luu anh cua tdu vii tru vaoc bd nho */
n=imagesize(79,36,121,59};
p=(char*)malloc(n};
getimage (79,36,121,59,p}:;
/*
V& bdu trdi diy sao va luu vi tri cua chiing
vdo cac mang xx, yy d& phyc vy ham nhap nhay bt
*/
cleardevice(};
for{i=1;i<=1000;++1i})
{
xx[i]l=random(gctmaxx ()
vyl L] ~random{getmaxy ()
putpixel (xx{i],yvyI[i],
random (getmaxcolor{}));

Yi
Vi

/* Xac dinh gia tri ban ddu cho cac bién
diung dé diéu khién chuyén ddéng tau */
goc= 2*M PI + M PI/2;
x0= {(getmaxx() - 42)/72;
y0= {getmaxy(} - 25)/2;
a=x0;
b=vy0;
/* chu trinh tdu vii tru chuyén déng va
céc ngdbi sao nhip nhay*/
do
{
tau cd();
nhaﬁ_nhay_bt():
}
while ('kbhit {)};
geteh () ;
closegraph();
}
}
void tau_cd(veid)
{

xt=a*cos (goc) +x0;
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yt=-b*sin(goc)+y0;
x=(int) {(xt+0.5};
y={int) {yt+0.5);

/* D&t tdu vi try 1&n man hinh */
putimaqe(x,y,p,XOR_PUT);
delay{500);

/* Xba */
putimage{x,y,p,XOR_PUT}:

/* Thay déi géc d& 1am cho tdu chuyédn déng */
goc —-- M PI/30;
it {goc<M PI/2)
goa=2*M PI+M PI/2;

void nhap nhay bt {veoid)

static i=1; /* Lénh nay thyc hién
mdt 13n khi dich */
int j;
/* Cho nhAp nhay bing céich ddi miu
50 ngbi sao */
for{j=1;j<=50;++7)
{
putpixel (xx[i],yy[i],
random [qetmaxcolor () ) ) ;
++1;
tf{i>1000}
i=1;

§12. IN ANH TU MAN HIiNH BO HOA

Ham in_anh dudi day s& in anh trong mién chir nhét (xt, yt, xd, yd) cua
man hinh d6 hoa ra pidy trén céc may 1n L.Q1070, LQ1170 va FX1050.

void in_anh({int dd,int xt,int yt,int xd,int yd);

Tham s6 dd 14 d6 ddm cta nét in. Thue chét dd 12 sé I4n in lai. Binh
thuong chon dd=1. Néu mudn in ré hon ta chon dd bing 2 hay 3.

Trong ham in_anh ¢6 ding ham tao_mau, né duge mo ta nhu sau:

int tao mau{int k, int X, int y);

Ham nay s& do trén k chim diém theo chiéu doc bat du tir toa d§ (x.,y)
trén man hinh dé biét xem chim didm nao da t6 mau. Ham s& tra vé mot gia
trl nguyén tao bai cac bit 1 (g voi diém da 16 mau) va 0 {imng véi diém
chura té mau).

Ham in_anh s& dung ham tao mau dé duyét trén mién chir nhit
(xt.ytxd.yd). Méi lin duyét sé nhin duge mdt miu cic chim diém (gia
tri nguyén) va miu ndy duoc in ra gidy.
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Dudi day la ndi dung cta 2 ham noi tren.
/* in anh c*/
#include "stdio.h"™
finclude "graphics.h™
int tao maul(int k,int Xx,int ¥y);
void in anh{int dd, int xt,int yt,int xd,int yd);
int tao_mau{int k,int X,int y)
{
int c=0,1;
for{i=0;i<k;++1)}
if({getpixel {x,yti)}
c =c | {128>>1);
retarn <
1
void in anh{int dd, int xt,int yt,int xd,int yd)
{
/*dd - so lan in lai mot dong */
char c,chl;
int scot, m, mm, k, dong, cot, i, j, nl, nZ;
dong={yd-yt+1) /6;
mm= {yd-yt+1} % 6;
cot=xd-xt41;
for{i=0;1i<=dong; ++i)
{
if {i<dong}
m=6;
clse
M="Tnm;
i f (m>0)
{
scob 0
for{j=0;) < cot;++]}
Lf(taommau(m,xt+j,yt+j*6})
scot=j+1;
if ({scot)
{
nl=scot % 256;
n2- scot/256;
Cor (k=0; k<dd; t+k}
{ .
fprintf(stdprn,“%C%c%c%c%c%c",13,27,'*',U,nl,nZ};
/*LO*/
for (j=0;3j < scot;++])
{
/*bat phim*/
If (kbhit ()}
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{
if({chl=getch(}}==0])
getch();
if ({chl==27)
goto ket;

c=tao mau{m,xt+]j,yt+i*6);

fprintf{stdprn, "%c",c};

}
fprintf (stdprn, "$c%c%c™, 27, "A’,m) ;
fprintf {stdprn, "\n");

}
ket: fprintf {stdprn,*%$c%c™,27,'@"};
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Chuong 10
TRUY NHAP TRUC TIEP VAO BO NHO

Trong clivong nay trinh bay cdc vin dé:

- Hai kiéu dia chi: Dia chi phdn doan va dia chi thuc

- Truy nhdp t6i dia chi phdn doan

- Déi tir dia chi phan doan sang dia chi thuc

- B¢ nhé man hinh, truy nhdp tric tiép vao bé nhé man hinh
- Ditng con tro dé Zcfy dit liéu tir b6 nhd phdn doan

- Ditng con tro ham dé thire hién cdc thu tuc cia DOS

§1. CAC HAM TRUY NHAP THEO BJA CHi PHAN BOAN

1. Ham pokeb: Gui mét ky tu vao b nho.
+ Nguyén mau trong dos.h nhur sau:
void pokeb{unsigned seqg, unsigned off, char value) ;
+ Cong dung: Guri gid tri ky tu value vao bd nho tai dia chi phéan doan
seg:off
2. Ham peckb: Nhin mét ky tu tir b nhd.
+ Nguyén mau trong dos.h nhu sau:
char pcekb{unsigned seqg, unsigned off};
+ Céng dung: Nhan mot byte tai dia chi phan doan seg:off
3. Ham poke: Ginn mdt sb nguyén vao bd nhé.
+ Nguyén mau trong dos.h nhu saw:
void pokc{unsigned seg, unsigned cff, int value};
+ Céng dung: Gui gia tri nguyén value vao bd nhd tai dia chi phén doan
seg:off
4. Ham peck: Nhéin mét s6 nguyén tr bd nha.
+ Nguyén mau trong dos.h nhu sau:
int peek(unsigned seq, unsigned off};

+ Cong dyng: Nhan mdt word tai dia chi phén doan seg:off
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5. Ham movedata: Sao cac byte.
+ Nguyén mau trong mem.h nhu sau;

void movedata (unsigned seg_gui, unsigned off gui,
unsigned seg nhan, unsigned off nhan, int n);

+ Cong dung: Sao n byte tir seg_guizoff gui dén seg_nhan:off nhan

§2. BO NHO MAN HINH VAN BAN

2.1. Cach biéu dién ky tu trong b nhé man hinh

B& nh¢ man hinh van ban bt diu tix dia chi :

(0xb800:0x0000)

Khi dua mét ky tir vao ving nhé man hinh, thi né s& hién 1én man hinh.
MBbi ky ty trén man hinh chiém 2 byte trong bd nhé man hinh: byte diu
chira ma@ ASCIL byte thir hai biéu dién mau hién thi goi la byte thudc tinh.
Cac bit cua byte thude tinh:

B7B6B5B4B3B2B1B30
dugce chia lam 3 nhém:

+ Nhém 1 gém bit B7 biéu thi sy nhép nhdy. Néu B7=0 thi ky tu khéng
rhap nhay, néu B7=] thi ky tu s& nhép nhay.

+ Nhom 2 gdm cée bit B6. BS va B4. Cac bit ndy chira duge mot sb
nguyén tir 0 dén 7 va biéu thi 8 mau nén cta ky tu,

+ Nhom 3 gom cac bit B3, B2, Bl va BO. Céc bit nay chira duge mot sé
nguyén tir 0 dén 15 va biéu thi 16 mau cta ky tu.

2.2. Trang man hinh

MGdi trang fnén hinh gbém 80x25 ky tu, do d6 'cz‘“m 80x25x2=4000 byte bd
nhéd. Thue t&€ méi trang man hinh duoc phén bd 4096 = 0x1000 byte. Nhu
vay 4 trang man hinh dugc phin bd nhir sau:

*+ Trang man hinh thir O bt diu tir dia chi 0xB800:0x0000
+ Trang man hinh thar 1 bit ddu tir dia chi 0xB800:0x1000
+ Trang man hinh thir 2 bit dau tir dia chi 0xB800:0x2000
t- Trang man hinh thit 3 bat ddu tir dja chi 0xB800:0x3000
2.3. Chon trang hién thi
Tai mdi thoi didm chi ¢6 thé hién thi dugec mot trong 4 trang man hinh,

D¢ hién thi trang man hinh thir t (t=0,1,2,3) chung ta sir dung chirc nang 5
cla ngat 0x [0 theo miu sau:
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union REGS v, r;

v.h.ah - 5 ; // Chic ning 9

v.h.al =t ; // 85 hiéu trang man hinh cdn hié&n thi
intB86(0x10, &v, &r); // Thuyc hién ngdt 0x10

2.4. Vidy minh hoa

Vi du sau ding ham pokeb dé dua cic k¥ tu vao cic trang cia bd nhd
man hinh, sau dé ding chitrc nang 5 clia ngat 0x10 dé chon trang hién thi.
//CT9 03.Cpy
#include <dos.h>
#include <conioc.h>
char
dlfl={'C',1*16+14,'H",1*16+14,'U",1*16414,'C"',1*16+14};
char
d2[|-{'M",2*16+15,"'U",2*16+1%,'N',2*+16+15,'G"',2*16+15};
void maini()
{
union REGS v, r;
cirscr(};
//Mic dinh hién thi trang 0
for (int i=0;i1<B8;+Hti}
pokeb {0xbBOO, i,di[il);
getch(}:;
//Bien thi trang 1
v.h.ah - b ;
v.h.al = 1 ;
int86(0x10, &v,&r);
For (i -0;i<8:++1}
pokeb (OxbB00, 0x1000t1,d2[1V);
getch();
//Uien thi trang 0
v.h.ah - b ;
v.h.al = 0 ;
int86(0x10, &v, &) ;
getch{}:
//Hien thi trang 1
v.h.ah = % ;
v.h.al =1 ;
int86{(0x10, &v, &x) ;
getehi{);
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§3. CHUYEN DOI BIA CHi

3.1. Dé chuyén tr dia chi thyc sang dia chi phin doan ta dung cic macro:
unsigned FP_SEG(dia_chi thyc)
unsigned FP_OFF(dia_chi thyc)

3.2.Dé chuyén tir dia chi phin doan sang dja chi thire ta dung macro:
void far *MK FP({seq,off}
Vidu 1. Sau khi thyce hién cic cdu 1énh:
char buf[100];
unsigned ds, dx;
ds = FP _SEG(buf}; dx = FP_OFF (buf);
thi ds:dx chira dja chi cia mang buf.
Vi du 2. Sau khi thue hién céc ciu Iénh:
char far *pchar;
pchar - {char far*}MK FP(0xb800:0) ;
thi pchar tré toi dia chi d4u ctia bd nhé man hinh. Khi do ta 6 thé sir dung
cac lénh gan dé truy nhdp trye tiép tdi b nhé man hinh.

§4. CAC Vi DU MINH HOA

Chuong trinh 1. Chuong trinh minh hoa c4ch truy nhép true tiép vao bs
nh¢ man hinh ¢6 dja chi ddu Ia 0x3800:0. Chuong trinh gdm ham main() va
hai ham sau:

1. Hdm cuaso

void cuaso({int dongt, int cbtt,int dongd,
int cotd, int maucs) ;
thiét lp mdt ctra & mau ¢ toa do goc trén-trai 1a (dongt, cott) va gbe dudi-
phdi la (dongd.cotd). Mau cho boi tham sé maucs. O day stir dung ham
pokeb va dia chi phan doan.
2. Ham duarmh
void duarmh (char *day, int dong, int cotd,
int cotc,int m _nen, int m_chu) ;
s€ dua ra man hinh mét day ky tu (chwa trong day) tai dong dong, *ir cot
cotd dén cotc. Mau nén cho bai m_nen, mau chir cho bdi m_chit. & day s
dung todn tr gén trén dja chi thue.

Trong ham main() s& str dung cdc ham cuaso va duarmh dé tao hai cira s6 va

viét hai dong chir trén trang man hinh thir hai (tr dong 26 dén dong 50).
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/*
Chuong trinh minh hoa cach truy nhap tryc tiép
vac bd nhé cua man hinh */
finclude "dos.h"™
#include "conio.h”
void duarmh{char *day, int dong,I nt cotd,
int cotec,I nt m nen, int m_chu);
void cuaso({int dongt, int cott,int dongd,
int cold, int maucs);
main{}
{
cuaso(26,1,50,80,BLUE);
duarmh {*Chuc mung nam moi™, 28, 30, S0, MAGENTA, WHITE);
cuaso (30, 20,46, 60, RED} ;
duarmh {"Chuc mung nam moi™, 40, 30, 50,
MACGENTA, YELLOW) ;
getech ()
1
void cuaso(int dongt,int cott,int dongd, int cotd, int maucs)
/* Dung dia phan decan */
{
int i, J, p, t, dt, dd, mau;
union REGS v, r;
/* Xac dinh Lhuoc tinh mau */
mau = (maucs << 4) lmaucs;
/* Xac dinh 4rang man hinh t va cac chi so
dong tren dt, dong duoi dd trong trang t */
t={dongt-1) /25;
dt={dongt-1)-t*25;
dd={dongd-1)-1*25;
/* Chon t la trang hien thi */
v.h.ah=5;
v.h.al=L;
int86{0x10, &v,&r};
/* Dua cac kheoang trong {ma 32) va thucc tinh mau
vao cac vi tri thich hop cua bo nho man hinh */
for (i=dt;i<=dd;++1i)
{
p=t*A096+i*160F{cott-1}*2;
for {j=0;j<=cotd-cott;++j}
i
pokeb (0xbBO0, p+2*9, 32);
pokeb (0xb800, p+2*j+1, mau};
1
}
1
void duarmh({char *day, int dong, int cotd,
int cote, int m nen, int m _chu)
/* Dung dia chi thuc */ -
{
int i,p,t,d, kt,mau;
char far “*buf;
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union REGS v,r;
/* Lay dia chi thuc cua bo nho man hinh */
buf={char far*)MK FP(0xb800,0):;
/* Xac dinh thuoc tinh mau */
mau - (m nen << 4)+m_chu;
/* Xac dinh trang man hinh t
va cac chi so dong d trong trang t */
t=({dong-1)/2%;
d=dong-1-1*25;

/* Chon t la trang hien thi */
v.h.ah=5;v. h.al=t; int86(0x10, &v, &r) ;
P=t*4096+d*160+ (cotd-1)*2;

/* Dua cac ky tu va thuoe tinh mau
vao cac vi tri thich hop cua bo nho man hinh +/
for (i=0;i<=colc-cold; ++i}

{

if ((kt=day[i])==0) break;

buf [p+2+i]=kt;

bufi{pt2*i+l1]=mau;
}

}

Chﬁo‘ng trinh 2. Biét dia chi cna céc tha tuc xir 1y ngét dwoc luu trir
trong bo nhé tir dia chi 0000:0000 dén 0000:0x0400. Chyong trinh s& cho
biét dla chi cua thua tue x{r Iy ngit n (gid tri n nhap vao tr ban phim). $4 hiéu
cla ngat duge tinh tir 0, nhung n duge danh sé tir 1.

/* Xac dinh dia chi cac thu tuc ngat */
finclude "dos.h”
finclude "conio.h"™ #include "stdio.h"
main{)

{

unsigned char far *p; /*p se tro toi bang vecto ngat*/

int n; /* n -~ so hieu ngat, n=1,2,... */

int k; /* vi tri cua ngat n trong bang vecto ngat */

unsigned seg,ofi;

/* p tro toi bang vecto ngat */

p={unsigned char far*}MK_FP{0,0);

clrscr();

while(1)

{
printf{"\n So hieu ngat (Bam 0 -~ Ket thuc): ");
scanf ("%d",&n);
if({n==-0) break:
k- (n-1)*4;
off=p|k]1256*pfk+1];
seg=plk+2] 12b6*p[k+3];
printf(*\nbia chi 3%x:%x",seq,cff);
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Chwong trinh 3. Chuong trinh minh hoa cach ding con tré ham dé thuc
hién tha tuc khéi dong lai may cha DOS, biét dia chi diu cha thi tuc nay la
OxFFFF:0000. Chuong trinh yéu cau nhdp mat khau. Néu chon ding (bdm
ABCD va Enter) thi chuong trinh tiép tuc 1am viée, néu vao sai thi s& khéi
dong lai may.

#include <dos.h>

finclude <conio.h>

#include <iostream.h>

#include <ctype.h>

Lypedef vold far {*HAM) (void);

void khoi dong may{void}

{
HAM t;
f = (HAM)MK FP (OxbFFF,0);
£():

}
char mat khau[]= {'A','B','C’,'D"};
int n = sizeof {mat khau)/sizeof(char};
void main ()

{

char i, ch, sai mat khau;
clrscr();
i 0;
sai mal. khau 0;
cout << "\nMat khau: ";
while (1}
{
chigetch();
if {ch==13) brecak;
cout << *T*' ;
if (i<n)
{
if {Loupper{ch)!=mat khaufil])
sai mat_ khau=1;
}
else
sai mat khau=1;

141
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if (sai_mat khau)
{
cout << "\nSai mat khau, Khoi dong lai may";
getchi();
khoi dong may{):
}

else

{

cout << "\nDung mat khau, tiep tuc chuong trinh";
getch{):
}
1
Chuong trinh 4. Chuong trinh minh hoa cach dung bién con tro dé 1dy

dit liéu vé théi gian hé théng chira trong 4 byte bat ddu tir dia chi
0:0x46C. Chuony trinh ciing minh hoa céch truy nhip truc tiép bd nho |
man hinh van ban (dia chi dau a 0xB800:0) va cach bét phim tong quat.
Chmmg trinh s€ in ra man hinh cac chit cai mdt cach ngiu nhién. Khi -
bam phim F1 chmmg:, trinh tam ding dé thong bao thoi gian. D& két thuc
chuong trinh bdm phim ESC.

¥include <dos.h>
#include <conio.h>
¥include <stdlib.h>
#define VT 132 // vi tri thong bao
//Dia chi vung nho man hinh
char facr *p mh : ({char far*)MK FP{0xB800,0) ;
//bia chi 4 byte chua thoi gian
unsigned long far *t time= '
(unsigned long far*}MK_FP(0,0x46C);
char buf time(] {'T',47,'1',47,'M"',47,'E"® A7, 0,
47, 32, 47, 32, 47, 32, 47, 32,
A1, 372, A7, 32, 47, 32, 41, 32, 47, 32, 47);
char buf lual|28};
void thong_bao thoi gian{}
{
//Luu trang thai man hinh
for (int i=0; 1<28; ++1)
buf luul[i]l=p mh[il;
// Xac dinh gio, phut, giay
int gio = (int){*t_time/65543) H
unsigned long dua = *t time%65543 ;
int phut = {int) (du/1092);
du = du%1092;
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inlt qgiay {int) {du/18);

// Doi ra ky tu dua vao mang buf time

buf time[l2]=gio/10 + 48;
buf time[l14)=gio%$l0 + 48;
buf time(i8]=phut/10 + 48;
buf time[20]=phut%10 + 48;
buf time[24}=giay/1C + 48;
buf time([Z26]=giay%10 + 48;
// Dua thonyg bac goi ra man hinh
for (i=0; i<28; ++1i)
p mhiil = buf time(i];
geltch();
//Khel phuc man hinh
for (i=0; 1<28; 1311i)
p_mh[i]l = buf luulil;
}
void main()
{
int chl, ch?2;
clrscr{):
while (1)
{
if (kbhit ()}
{
chl=getch):
if {chl==0)
chZ2=qgetch();
il (chl . -2°0) //ESC
break;
if {chl==0 && ch2==59) // Bam F1
thong bao thei giant):

//in cac chu cai mot cach ngau nhien

gotoxy{random(80}+1, random(25)+1) ;
pulch{random{26)+65);
delay{400) ;
}
}
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Chuong 11

KHUON HINH (TEMPLATE)

§1. KHUON HINH HAM

1.1. Khai niém

Xét ham max(x.y) dé tinh max cua 2 dm R3 rang x va y co thé ¢6 bit
ky kiéu nao (kiéu chuén caa C™ , kiéu cau truc, kidu hop hodc kiéu dbi
tugng) mién sao ching ¢6 mét thu tr nao day.

Néu khong dung khuén hinh, thi cin xdy dyng nhiéu ham (dugc dinh
nghia chdng) img véi cac kidu khic nhau cua x vi y.

Dung khuén hinh, ta ¢6 thé dinh nghfa mdt mau cho mét ho cac ham
twong (mg. bing cach xem kiéu dir li¢u (data type) nhw mot tham sé (dbi).
1.2. Khai bao

Cac di ting véi cic kidu dir liéu duoc khai bdo nhur sau:

Lemplate  <class T1, class T2, ...., class Tm>
Chuay:
a. Khuon hinh ham trong d6 ¢o sir dung cac déi T1, T2,... Tm phai
duoe vidt ngay sau dong khai bao néi trén.

b. Cac ddi T1. T2.....T'm la déi cua chi khudn hinh ham nay.

L.3. Cich xay dung khudn hinh ham
Khuodn hinh ham duge xay dung theo miu sau:
Lemplate <class 1>
T max (T x, T y)
{

return (x>y) ? x : Y s

}

L.4. Cach sit dung
+ St dung thong qua 1o goi ham.

+ Khi s dung khuon hinh nay trong chuong trinh (théng qua 1oi

£01), thi Compiler s& san sinh mét ham tvong ng vdi kiéu div liéu trong
1o goi, vi du:
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int a, b, c;
Myclass u, v, w;
c = max(a,b);
wW - max{u,v);

+ C6 the dung khuén hinh ham max d6i véi cac kidu dit lidu chun cda
C"" ciing nhwr kiéu ddi tugng bat ky, mién sao ¢6 thé ap dung phép so sanh >

1.5. Dinh nghia chf“)ng khuén hinh ham

Co thé dimg cing mdt 1én dé dinh nghia cac khudn hinh ham véi mot
trong cac khac bidt sauw:

+ Khdc nhau vé dbi: kiéu déi. sb ddi (xem trurdng hop 1 va 2 trong
vi du sau)

+ Khac nhau vé s6 kiéu dir liéu (xem vi dy, hai truomg hop dau chi cé
mot kiéu T, truong hop 3 ¢6 2 kiéu T1 va T2)
Vidu:

template <class  T>»

1T operator* (T, F) // Nhin 2 dbdi tugng clng kidu
template <class T>»

T opcrator* (T*, int) // Nhén diy db4i tugng cung kidu
template <class 71, class T2>

T2 operator*(T1l, T2) // Nhan 2 dbi tugng khac kidu,
vl dy ma tran va véa Lo

§2. CAC Vi DU VE KHUON HINH HAM
Vidu 1

/* Function Templalocs */
finclude <iostream.h>
#include <conioc.h>
$include <math.h>»
class DS
{
private:
int n;
int *a;
public:
DS{int nl}
{
n=nl;
a = new inkintl];
}
void nhap(};
void xuat{);



friend int opecrator>(const DS &x,const DS &y);
iriend NS opecrator—{const DS &x, const NS &y);
friend double abss(const DS &x);
| I
double abss (const DS &x}
{
double s~0.0; int i;
for{i=l;i<=x.n;++1)
s +-= x,ali]l*x.afi];
return sqrti{s};

DS operator-(ceonst DS &x,const DS &vy)

int i; DS z(x.n);
for{i=l;i<=x.n;++1)

z.ali] = x.a[i]l - y.alil ;
return z;

int operator>(const DS &x,const DS &y)

int i;

for{i=l;i<=x.n;++1)
if{x.afi] > y.alil}
return 1;

return 0;

void DS::ixuat ()
{
cout. << "\n";
for{int i=1;i<=n;++i} cout << afi] << " ";
}
void DS::nhap()
{
inL i;
for{i=1;i<=n;+4+1)
i
cout << "\n PT thu " <<i<<™ = "
cin >>» ali];
}
}
double abss(int x)
{
return {{double}abs (x});
}
double abss{double x)
{
return fabs({x);
}
template <class T>
T max (T x, T y)
{
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return [x>y)?x:y;

H

template <class M>
double KC(M x, M y)

{

}

rceturn abss{x-vy);

void main()

{

Vi

double fmax;
int imax;
fmax = max(4.5,10.9);
imax = max(20,4):;
cout << fmax <<% "<<imax;
DS x(3),y(3),2(3);
x.nhap{);
y.nhap(};
Zz=max {x, vy}
x.xuat () ;
y.xual{};
z.xuat ();
double di,d2,d3;
dl1="KC (1,11} ;
d? KC{1.1,11.1);
d3d KCix,¥y):
cout<<'\n' <<dl<<™ "<<dZ<«<™ "<<d3;
gectech ()

du 2

/*
function Templates
Gom 3 ham co deoi Template:
template <class T>
void sap xep(T *x, int n)
template <class T>
void nhap day dt(T *dt, int &n)
template <class T>
void xuat day dt(T *dt, int &n)
Doi T bieu thi 3 kieu:
+ inl
+ double
+ 15 {lop)
>/

$inctude <iostream.h>
#include <conio.h>
finclude <math._h>
class 15

{
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private:
char ht[25];
double td;
public:
friend istream& operator>>{istream &in, TS &t}
{
cout << "\nllo ten: ":
in.get{t_ht,25});
cout << "Tong diem: ™;
in >> t.td;
in.ignore();
return in;
3

friend ostreams& operator<<{osiream &out,const TS &t)
{
out << "\nHo ten: ™ << t.ht << ™ Tong diem: ™ << t.td;
return out;
}
friend int operator>{const TS &tsl, const TS &ts2)
{
return {tsl.td>ts2.td) ;
}
|
template <class 1>
void sap xep{l *x, int n)
{
int i,7j:
Y tg;
for{i-1; i<n; t+i}
for(j=i+l; j<=n; ++3j)
if( t{x[il>x[]j1) )
{
tg=x[il; =x[i)=x[j]:; x{jl=tg;
}
} .
template <class T>
void nhap day dt{T *dt, int &n)
{
cout << "\nSo doi tuong: ";
cin >> n; cin.igneore{);
for(int i=1; i<=n; ++1)
{
cout << "\nNhap doi tuong thu ™ << i << ™ : ®
cin >> dt(i];
}

i

1
template <class 1>
void xual_ day dt (T *dt, int n)
{
for{int i=1; i<=n; ++i)
cout << "\nDoi tucng thu ™ << i << ™ : " << dtfi];
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}
void main{)
{
int a[l0];
doubie b[10];
TS ©[101;
int n;
nhap day dt({a,n);
sap xcpla,n):
xuat day dt{a,n);
nhap day dt{b,n};
s5ap xep(b,n};
xuat day dt(b,n);
nhap day'dt(t,n);
sap_iep[i,n);
xuat day dt({t,n);
getch();
]
Vidy3
I
templ 5.CPP
Function Templates
Hai doi template T1, T2 dung cho ham
Chu y cach khai bao 2 doi template:
template <class T1, class T2>
T2 nhan(Ttl a, T2 x}
|

}
*/
#$include <iostream.h>
#include <conio.h>
#include <math.h>
#include <iomanip.h>»
class V'VI';
class M1';

class MT
{
private:
int af201[20];
int n;
public:
friend istream& operator>>(istream &in, MT &x};
friend ostream& operator<<(ostream &out,const MT &x);
VT operator*{const VT &x};
bos
istream& operator>>{istream &in, MT &x)
{

int i,7j;
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cout << "\n Cap ma tran N= ";
in »>» x.n;
for{i-1; i<=x.n; +ti)
for{1=1; j<=x.n; ++13)
{
cout << Mal" <<i<<T]["<CI<"]= ";
in >>» x.al[i] []j);
}
return in;
}
ostream& coperator<<(ostream &out, const MT &x)
{
int 1,733
for{(i=1; i<=x.n; ++1i}
{
oub << "\p";
for(i=1; g<=x.n; ++j}
out << setw(5) << x.alilljl:
}
return oui;
}
class VT
{
private:
int a[20};
int n;
public:
friend istream& operator>>(istream &in, VT &x);
friend ostrcam& operator<<(ostream &out,const VT &x);
Ifriend class MT;
j I
VT MT::operator* (const VP &x)
{
VT y; int i,
¥.nEng
for(i=1; i<=n; ++1)
: {
y.a(i]l=0;
for(j=1; j<=n; ++3)
y-a[i] += alil{jl*x.aljl;
}
return vy;
}
istreamk operator>>{istream &in, VT &x}
{
int i;
cout << "\n Cap vec to N= ";
in >> x.n;
for(i=1; i<=x.n; ++1}

{
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cout << Ma{" <<j<g")oo™
in »>>» x.ali):
1
return in;

}

ostream& operator<<{ostream &out,const VT &x)

{
int i;
out << "\n";
for{i=1; i<=x.n; ++i)
out << setw{5) << x.af{il:
return out;
}
template <class 11, class T2>
T2 nhan{T1l a, T2 x)
{
relurn a*x;
}
void main{()
{ ;
int. k; double x,y;
clrscr{);
k = nhan{4,5);
X nhan(3,5.5);
Yy nhan{5.0,6.5}:
cout << "\nk= " << k << " x= "<< x <<7
M1 a; VI wu,v;
cout << "\nNhap MT a:" cin>>a;
cout. << "\nNhap VT u:"
v = a*u;
cout << "\nMa tran A: " << a ;
cout << "\n Vec to u: " << u;
cout << "\n Vec to v=Au: " << v;
qgetceh(});

cin>>u;

§3. KHUON HINH LOP
3.1. Khai niém

y= " << yi

€6 1hé dung template dé xay dung m6t khudn hinh 16p trong do kiéu
thudc tinh dugc xem nhur cdc d6i. Bang cach d6 ta c6 thé tao ra mat ho céac
16p giong nhau vé ban chat xir 1y, nhung khac nhau ve kiéu dir ligu.

3.2. Khai bao

Cac doi ing véi cédc kiéu dir li¢u duoce khai bao nhu sau:

template <class T1, class T2,

c...y Class Tm>
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Chuy:
a. Khuén hinh 16p trong d6 ¢6 sir dung cac déi T1, T2,.... Tm phai dugc
viét ngay sau dong khai bao néi trén.

b. Cac dbi T1, T2.,....Tm 14 dbi cia chi khudn hinh 16p nay.
3.3. Cach x4y dung khuon hinh l6p

Khuén hinh 16p duoc xay dung theo miu sau:

template <¢lass T>
class List

{
private:
T oo
int n;
public:
List{int};
T& operator(]{int i}
{
return v[i] ;
}
bos
// Bén ngoai dinh nghia 1lép
template <class T> List<T>::List(int nj
{
v = new T[n];
5ize = n;

}
3.4. Cach sir dung
+ Dung khuén hinh 16p dé tao mét cac dbi tugng voi cac kidu di liéu bit
ky, bang ciu 1énh khai béo, new, ham tao.
+ Sir dung céc phuong thire dé xir ly cac déi-urc_rng tao ra.
Vi du ¢6 thé tao ra cac dbi tuong List véi kiéu dir liéu bat ky nhu sau:
List <int> x{20) ;
List <Myclass> u(30};
Sau d6 dung phwong thirc chi s5 va phép gan:
®[3] =7 ;
ullo] =m ; // m la mét abi tuong kidu List

§4. VI DU VE KHUON HINH LGP
I /* templ 4.CPP
class Templates
Mot doi template T dung cho lop List

380



Dol T biey Lhi 3 kieu:
+ int
+ double
+ TS {lop)
Chu y: Dong dau tien cua phuong thuc viet ben ngoai lop*/
// template <class T> void List <T>::sap_xep{)
#include <iostrecam.h>
#include <conio.h>
#include <math.h>
class 'S

{
private:
char ht |25];
double td;
public:
friend istreamé operator>>{istream &in, TS &t)
{
cout << "\nlHo ten: *;
in.get{i.ht,25};
cout << "Tong diem: ";
in >> L.td;
in.ignore{};
return in;
}
iriend ostream& operator<<{ostream &out,const TS &l)
{
out << "\nllo ten: ™ << L.hl << ¥ Tong diem: " << t.td;
retuarn out;
|
[riend int operalor>(const 'I'S &tsl,const TS &ts2)
{
return (tsl_td>ts2.td)y ;
}
b

template <class 1>
class List

{
privale:
T *t;
int n;
public:
List ()
{
n-4J; t=NULL;
}
List{int );
void sap =xep();
void nhap day dt{};
vold xuat day 4dt{):
bi
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template <class T> List<T>::List(int nl)
{
n=nl;
t - new T{ntl];
}
template <class T> void List <T>::sap xep(}
{
int i, j;
T tg;
for{i ‘1; i<n; 4111i)
for{j-i+l; j<-=n; ++j)
ir¢ teLil>e[gn )
i
tg=tlil; tlil=t{jl; £{jl=tg;
}
}
template <class 1> void List(T)::nhap_day_dt()
{
if (L!'-NULL) dclete t;
coul. << "\nSo doi tuonqg: ";
cin >> n; cin.ignorc{);
t = new V[ntl];
for{int i=1; i<=n; +1i)
{
cout << "\nNhap doi tuong thu ™ << i << ™ : " ;
cin »>» t[i];

}
}
Lemplale <class T> void List(T);:xuat_day_dt(]
{

for{int i--1; i<:n; ++41)
cout << "A\nDoi tuong thu ™ << i << "™ : " << t[i];

}
void main(}

{
Lislt <int>» a;
List <double> b:
LislL <TS8> ts;
a.nhap day dt{);
a.sap xep(}:
a.xual day dt{);
b.nhap_daymdt(];
b.sap xep(};
b.xuat_day dt();
ts.nhap day dt();
ts.sap’xep{);
Ls.xuat day dt();
getchi);

}
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Chuong 12

MOT SO CHUONG TRINH HUGNG DOI TUONG
TREN C*

Chuong nay trinh béy thém mot s6 chicong trinh hudng ddi tiwong trén
C'". Ddy la cae chuang trinh tiwong d8i phirc tap, hitu ich va sic dung cde
cong cu manh cia C" nhur: Cdch truy nhdp truc tiép bo nhé man hinh, kj
thudt @6 hou. con tro void, tinh ké thira, 10p co s trivu tuwgng, twong ing
hoi, phuong thire ao.

§1. LOP cUA SO

Chuong trinh gém 1dp cua_so va l6p stack
+ Lop civa s6
Thude tinh gém:
char *noidung; // Tro dén ving nhé chia ndi dung
// soan thao trén cuaa sb
int cao,rong ; // Chidu cao va chiéu réng cua sé
int mau; // mau = 16*mau nen + mau_chu
int ta mh; // Cho biét cia sb da dugc dua ra
// man hinh chua?
inlt posx,posy; f/ Vi tri trémn trai cna cua sb
// trén man hinh
word *pluu; // Trd dén vang nhéd cha ndi dung
// phidn man hinh bi cia sb dé& 1lén
Phuong thive gom:
cua sofl};
cua_solint ¢,int r,byte mau nen, byte mau_chu);
int push(int x,intL y); // Pua cia sb ra
// min hinh tai (x,y)
// cho phép soan thao trén cua sbé
// BAm F6 chuyén sang ctra sd khéac
// BAm ESC két thic
void pop();: // Thac g& cla s& va
// khoi phuc man hinh
int get ra mh(};
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+ Lép stack (dung dé quin Iy mt day cira sd)
Thu@cthﬂlgﬁpn
int max; //S6 cua sb cyc dai cé thé quan ly
int num; //Sé ela s5é hién cé trong stack
cua_so **pcs;  //Con tré trd dén ving nhd chia
. //dia chi ctia céc dbi tugng cua so
Phuwong thire gbm:
stack();
stack(int max_cs);
inl accept(cua so *cs,int x,int y); //Pua moét clra sd
f/vao stack, né s& hién 1lén man hinh
void del (); // Loai cira sd khoi stack,
// né 5& bi xo04d khéi man hinh
Ngi dung chwong trinh:
+ Dau tién hién céra sb thir nhét nén GREEN chita WHITE. C6 thé soan
thao trén do.
+ Néu bam 1'SC két thuc chuong trinh, néu bim F6 thi hi¢n thém cira s6
thir hai nén CYAN chit MAGENTA. Cé thé soan thao trén d6.
+ Néu bam ESC két thue chuong trinh, néu bim F6 thi hién thém cira sb
thit ba nén RED chit YELLOW. C6 thé soan thio trén do.
+ Pang & mot ctra sd, néu bam ESC thi két thic chuong trinh, ndu bdm
F6 thi hién cira s6 tidp theo (theo thir tyr vong quanh: 1 > 2 -> 3 .> 1),
Chuong trinh sir dung phuong phap truy nhép truc tiép bd nhé man
hinh trinh bay trong chuong 9.

// CT10_D1.CPP
// lop cua so
#include <sidio.h>
#include <conio.h>
#include <dos.h>»
#finclude <alloc.h>
typedcf unsigned int word;
Lypedef unsigned char byte;
struct kt word

{

word kt;

}i
struct kt byte

{

byte ma, mau;

}:

union ky tu
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{

sLruct kt byte h;

struct kL _word x;

bi
typedef union ky tu far *Vp;
VP vptr (VP}MK FP(0xb800,0);
// Vi tri x,y tren man hinh

$define VPOS (x,y} {VP){vptr + {(y)-1})*BO+(x}-1}

class cua_ so
{
privatec:
char *noidung;
int. cao, rong;

int mau; // mau = 1l6*mau nen + mau_chu

int ra mh, int posx,posy;
word. *pluu;

public:
cua_so(};

cua_so{int ¢,int r,byte mau nen, byte mau_chu};

inlL push{int x,int y};
void popl();
int gel _ra mh(};
}:
cua so0::cua_ s0({ H

{

cao=rong=mav=ra_ mh-posx=posy=0;

noidung=NULL; pluu=NULL;

}

cua_ 50::Cua so(int ¢,int r,byte mau nen, byte

{
cao=c; rong=r;
mau - 16*mau_nentmau_chu;
ra mh=posx=posy-0;
noidung = {char*)malloc{cao*rongj;
for {int 1=0;i<caoc*rong;++i)
noidung(il=32;
pluu= (word*)malloc{2*cao*rong):;
t
inlL cua so::push(int x,int y)
{
word *p= pluu; char *pnd-:noidung;
VP ptr;
int. i,7;
// l.u man hinh
11 {ra mh-==0})
{
ra mh=1; posx x;posy=y;
cfor {(i-posx; i<=posxlrong-1;++i})
for [j=posy;ij<=posytcac—1;++i)
{

ptr=VPOS(i,j}); *p=ptr->x.kt; ++p;
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}
}
// Hicn noi dung dang soan thao tren cua so
for {i=posx;i<=posx+rong—1:++i}
for {j=posy;j<=posy+cao-l:++j}
{
pPtr=VPOS(i, j);
PLr->h.mau=mauy;
ptr->h.ma=*pnd; +ipnd;
H
// Svan thao
int XX=posx, yy=posy,chtl, ch2;
while (1)
{
gotoxy (xx, yy):
if {{chl=getch(})==0) ch2=getch{);
if (chl==27)break: // ESC Ket Thuc Soan Thao
else if (chl==0&&ch2==64}break; //Fé
else if {chl==13)
{
t+yy.: xx=posx; if (yy>=posy+cao) break;
}
else if (chl!=0)
{
ptr=vPOS (xx, yy) ;
ptr->h.ma=chl;
++txx;
it (xx>=posx+rong) {++yy; xx=posx;}
if {yy>-posyitcao) break;
}
else if (ch2==72l|ch2==80||ch2==?5|!ch2==??)
{
if (ch2==72) Yy-—;
else if (ch2==80) t+yy;
else if {(ch2==75) --xx;
else ++xx;
if (xx<posx) XX=pOSXK;
if (xx>=posx+rong) {++yy; xx=posx;}
"if {yy<posy) yy=posy;
if (yy>=posy+cao)} break;
]
}
// Luu ket qua soan thao
pnd=noidung;
for {iaposx;i<=posx+rong~1;++i)
for {j=posy;j<=p05y+cao~1;++jj
{
PEtr=VPOS (i, j);
*pnd=ptr->h.ma; ++pnd;
}
il {chl=:-0&&ch2=-64) return 0; //Fé
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else ceturn 1;
}
void cua_so::pop() // Khoi phuc vung nho bi cua so chiem
{
if (ra mh==0} return;
ra mh=0;
word *p=pluu;
VP ptr;
int i,
for (i=posx;i<=posx+rong-1;++i}
for (j=posy;j<=posy+cao—1;++j)
{
ptr=VPOS (i, j);
ptr—>x.kt="*p;
+4p;
}
H
int cua so::get ra mh{)
{
return ra mh;
}
//class stack
class slLack
{
private:
int max, num;
cua s0 **pcs;
public:
stack();
stack{int max_cs);
int accept (cua_so *cs,int x,int y};
void del();
b;
stack: :stack{)}
{
max-nuwmn=0;
pes=NULL;
}
stack::stack{int max cs)
{
max=max_cs;
nam=0;
pcs={cua_so**}malloc(max*sizeof{cua so*));
for {int i=0;i<max;++1i) pcs[i]l=NULL;
}
int stack::accept (cua_so *cs,int x,int y)
{
int gt;
if (num==max) return 0;
if (!cs—)get_ra_mh())

{
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pasinum] sy
A4 num;
}
gt=cs->push {x, y);
return gty

}
void stack:z:del {)
{
it (num- :0) return;

——Nnum;
pcs fnum] —>pop ()
pcs|num] "NULL;
}
maini()
{
int ch;
cua_s0 wl (10,10, GREEN, WIITE),
w2{12,42,CYAN, MAGENTA} ,
w3{14,44,RED, YELLOW] ;
stack s(4);
clescer{};
whilc (1)
{
ch=5_accept {&wl,h,5};
ift{ch 1)break;
ch=s5.accept (&w2,8,8);
it {ch==1)brecak;
ch s.accept{&w3,11,11};
if{ch==1)brecak;
}
s.del{); s.del(}); s.del();
}

§2. LOP MENU

Lép emenu ¢6 2 phuong thire dé tao Mp va sir dung menu:
1. Hiam tyo
cmenu {(int so cn_menu, char **nd menu) ;
dung dé tao mdt menu (i twong kiéu cmenu). Ham tao chira 2 déi la:
+ Bién so_cn_menu chira sé chire ning cia menu
+ Con tro nd_menu tro t&1 mot vang nhé chira dia chi cac chudi ky tur
dung 1am ti¢u dé menu v tidu dé cac chirc nang menu.
Vi du cac cdu lénh:
char *nd{}l={"0uan ly vat tu®, "Nhap sb liéu",

"Tim kiém", "Két thdc™);
cmenu wc {3, nd) ;



s& tao mt menu mc gém 3 chL’rc'nang: Nhap s6 li¢u, Tim kiém va Két thic.
Menu ¢6 ticéu dé 1a: Quan Iy vat wu

2. Phuong thae

int menu(int x.int v.int mau_nen.,int mau_chony;

thue hién cac viée saw:

+ Hién thi menu tai vi tri (x.y) trén man hinh. Menu c6 mau nén xac dinh
boi d6i mau_nen va mau chic ning dinh chon (hdp sang) xdc dinh boi dbi
mau chon.

+ Cho phép sir dung cdc phim mdi t€n 1én, xuéng dé di chuyén hop sang
va dung phim linter dé thodt khoi phuong thirc.

+ Sau khi thodt khoi, phuong thire tra vé gia tri bang s& thy tu (tinh tir 1)
¢ua chiie nang duoe chon.

Chuong trinh dudi day xdy dung 16p emenu va minh heoa cach sir dung
16p nay.

/* Crio o2.cep

menu . Cpp

lop cmenu */
Finclude <stdioc.h>
fincliude <conio.h>
#include <dos.h>
finclude <alloc.h>
finclude <string.h>
Lypedef unsigned int word;
typedef unsigned char byte;
struct. kbt word

{
word ki;
Y
strucl kL byte
{
bylLe ma, mau;
}:
union ky tu
{

slLruct kt byte h;
struct kL word x;
b
Lypedef union ky tu far *vP;
VP vptr (VPIMK 1P {0xb800,0});
/7 VL Ltri x,y traen man hinh
ldefine VPOS(x,y)} (VPY{vplr 4 {((y)-1}*80+(x)-1)
class cmenu
{

privale:
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int so ¢h,cao, rong, posx, posy;
int chan:
char **nd;
private:
void hiendc(char *de,int x,int ¥, int mau);
void hien menu(int x,int ¥.int mau nen,
int mau_chon);
public:
cmenu(int so_cn menu,char **nd menu);
int menu{int X, int Y. int mau nen, int mau . chon}:
s
cmenu: zemenu{int so cn menu, char **nd menu)
{
Cao=sc_cn=so_cn menu; nd=nd menu;
rong=0;
chon-=1;
int d;
tor{int i=0;i<=s0 cn;++i)
if( (d=strleni{nd{i]}) > rong) rong=d;
1
veid cmenu: :hiendc{char *dc,int X,int y, int mau)
{
VP ptr; int i;
byte m-l6*mau+15; //chu trang
for{i=0;i<rong;4+1i}
{
ptr VPOS(x+i,y);
ptr->h,.mau=m ;
ptr—>h.ma=-32;

for(i- O:i<rong;+11i)
{
pte: VPOS(x+i,vy);
if{de([i] - -0)break;
ptr->h.ma=dc|i];
}
}
void cmenu::hien menu(int x,int vy,
int mau nen,int mau chon)
{
tor(int i-0;i<=s0 cn;+4+i}
hiendc(nd[j],x,y+j,mau_nen]:
hiendc(nd{chon],x,y+ch0n,mau_chon};
}
int cmenu: :menu{int x=,int ¥, int mau_nen, int mau_chon}
{
int. chl,«<h2, chonluu;
//1lrinh bay
hien menu{x, ¥.mau nen,mau_chon);
//Bat phim
while (1)
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{
if( {(chl=getch())==0 } ch2=getch{);
if (chl==13} //chon chuc nang
return {(chon);
else if({ (chl==0)&&{ch2==80]||ch2==72)}
{
//Di chuyen hop sang
chonluu=chon;
if{ch2==80) ++chon;
else ——chon;
if{chon<l) chon=cao;
else if (chon>cao) chon=1;
if {chon!=chonlau)
{
hiendc(nd[chonluu],x,y+chonluu,mau_nen);
hicndc(nd[chon],x,y+chon,mau_chon);

I

1
}
char *nd[]={"TINH DIEN TICH", ™Tam giac™,"Hinh tron™",
"Chu nhat"™, "Hinh vuong™,
"Ket thuc chuong trinh"};
void main ()}
{
cmenu mc (b, nd); int chon;
clrscr () ;
while{l)
{
chon~mc.menu (%, 5, BLUE, MAGENTA) ;
iLfF{chon=-1)
{
clrscr(};
puls {™I'AM G1AC") ;
gctch(};
clrscr () ;

}
elsc if (chon==2}
{

clrscr();
puts {("IIINH TRON™) ;
getch(};
clrscr () ;
}

else if (chon==3)
{
clrscr{);
puts {"CHU NIIAT") ;
getchi{);
clrscr{);

}
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else 1f {chon==4)
i
clrscr():
puts {"HINH VUONG");
getch{};
clrscr{):;
}
else break;
}

§3. LOP HINH HQOC

Chuong trinh dudi day gdm:
1 Lép “hinh™ 14 16p co so triru tugng
+ Va 3 1op dan sudt tir lop “hinh” 1a:
- Lép “khoihop” biéu thi cac khdi hép 1ap phuong
- Lop “duong” biéu thi cac doan thing qua 2 diém
- Lop “tron” biéu thi cac dudng tron
Chuong trinh minh hoa cach ding tugng fing bdi va phuong thie do0. Noi |
dung chuong trinh nhu sau:
+ Khi chay chuong trinh s€ thay xuat hién mgt khdi hdp 1ap phuong.
+C6 thé di chuyén khéi hop bing cac phim mii tén.
+—Bﬁnlphhn()séxuﬁlhﬁntﬂ@tdoanthﬁng
+ 6 thé di chuyén doan thing bing cac phim mii tén.
+ Bim phim Q s& xuit hién mét dudng tron,
+Co thé di chuyén_dlrérng tron bing cac phim mii tén.
+ Bam phim Q s& két thae chuong trinh,
/* CT10 03.CpP
LOP hinh hoco
Minh hoa cach dung:

t lop co so bLruu bLuong
+ 'l'tong ung boi va phuong Lhuc ao
*/
kinclude <graphics.h>
finclude <process.h>
#include <stdio.h>
#include <conio.h>
char getkey(ink &dx,int &dy);
class hinh
!

protecled:
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int mau;
public:
hinh(void)
(
mauw 07
}
hinh{int m}
[
mau m;
}
virtual wvoid dchuyen{int b)=0;
[
class khoihop : public hinh
{ ,
private:
int x,vy;:
int a ;
public:
khoihop(void) :hinh({}
{
x=y a 0;
}

khoihop(int m, int x1,int yl, int al) :hinh{m}

i
x =x1;
y=vy1;
a-al;
}
virtual wvoid dchuyen{int b});
void hien{void)
{
sctfillstyle{l,mau);
bar3dd(x,vy,xta,yta,asl2,1):
i
void an{void)}
{
sceLfillstyle{l,getbkecolor());
barix,y-a/?,xtata/2,ytata/2);

1
}i
class ducng:public hinh
{
private:
int x1,vl,x2,v2;
public:
duong (void):hinh()
{

x1=x2=y1-:y1=0;
} .

ducng {(int. m,int a,int b,int c,int d}:hinh{m)

{
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x1=a;
yl=h;
x2=c;
y2=d;
}
virtual void dchuyen{int b);
void hien(void)
{
sctcolor {mau) ;
Line(x1,vyl,x2,vy2);
}
void an{void)
{
setcolor (getbkecolore () };
line(xl,yl,x2,y2});

b
}:
class tron:public hinh
{

private:
int x,y,r;
public:
tronivoid) :hinh()
{
x=y=r=0;
H

tron{int m,int a,int b,int d):hinh{m}

virtual void dchuyen(int b};
void hieni{veid)
{
selcolor (mau} ;
circle(x,y,r};
}
void an{void)
{
scteolor (getbkecolor ()} ;
circlei{x,y,r):
}
b
char getkey(inil &dx,int &dy}
(
int chl, ch?;

dx dy=0;
while (1)
{

chl=getch(};
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if {chl=+-0)
chZ2=getch();
if (chl=="q"'||lchl=='Q'}) return{'q');
if ((chl==0&%&{ch2==801|ch2==72| |ch2==75| |[ch2==77}))
{
if {ch2==80) dy=1;
else if (ch2==72} dy=-1;
else if {(ch2==77) dx=1;
else dx-—1;
relurn (0);

}
t
}
void khoihop: :dchuyen (int b)
{
inl dx,dy;
while (1)
{
hien(};
if {(getkey(dx,dy)=-"q') break;
an{();
x+=b*dx;
y+=b*dy;
}
}
void duong: :dchuyen{int b)
{
int dx,dy;
whiloe (1)
{
hien{);
LT (getkey(dx,dy)=="q") break;
anf{};
x11--b*dx;
x2+ b*dx;
y1lt=b*dy;
y2trbrdy;
'
}
void tron::dchuyen{int b)
{
int dx,dy;
while (1)
{
hien();
if {getkey(dx,dy)=="q') break;
ani();
®x+r=h*dx;
yi=b*dy;
}
}
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void main(}
{
int mh=0, mode=0;
initgraph (&mh, &mode, ™") ;
it (graphresult ()}
{
prinlf{*"\n LOI");
gqetehi);
cxit (0} ;
1
setbkcolor{0);
// selwritemode{();
hinh *h[3];
khoihop M™M({4,300,200,15};
dueng (10,10, 10, 60, 60) ;
tron 1'(14, 200, 200,50);
h[0]=&M; h[11=&D;h[2]=8&T:
for{int i=0;i<3;++1)
hii]l->dchuyen{l1Q);
closcgraph{);

§4. CAC LOP NGAN XEP VA HANG PO

Chuong trinh 16 chite thanh 4 ip chinh:
1. Lép container (thiing chira) gém 2 thudc tinh:
unsigned long count; //S&6 phdn td trong thung chaa
void (*errhandler}){); //Con trd tdi ham xua 1y 18i
2. Lép s_Llist thira ké tir 16p container, ¢6 thém 2 thude tinh cac con tro
kiéu cdu truc listnode:
struct lislnode
{
void *dataptr;
listnode *next;
b:
listnode *head; // Trd téi diu danh sach
listnode *tLail; // Tro té6i cudi danh sach
Céc phan 1 duge chira trong 16p s_list dudi dang mot danh sach mée ndi
don. Mdi nat chia dia chi ctia mot phin tir, Do & day ding kiéu con tro void
nén c6 thé dua vao 1dp s_list cac phin tir c6 kidu bét ky.
3. Lép stack thira ké tir lop s _list
4. Lop queue thira ké tir 16p stack
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Cac 16p stack va queue khdng ¢6 céc thude tinh riéng. Hai phuong thire

quan trong cua cac lép nay la:
virtual int store(void *item) ; // CAt vao mdét phdn tu
virtual void *retrieve () ; // Lay ra mdét phan tu

Clut y: Lop stack hoat dong theo nguyén tic LIFO (vao sau ra trudc) con
1ép queue hoat ddng theo nguyén tic FIFO (vao trude ra trudce).

Chuong trinh sau minh hoa cach dung lién két bdi, phuong thic a0 va
con trd kiéu void dé quan 1y cac kiéu dir liéu khéc nhau.

Houat déng cua chuong trinh nhie sau:

+ Trude tién ldn luot dua dia chi cha bién déi tuong tsl, chudi “HA
NOI”. bién nguyén a. bién déi tuong ts2 va bién thuc x vao ngin xép sl va
hang doi g1.

+ Thure hién phép gan cac bién ddi tuong:

52 = 51 ;
qZ = ql ;
+ 1Ay cic phin tr trong ngiin xép s2 theo trinh ty nguoc véi lie dua vao.
+ LAy cdc phan tir trong hing doi g2 theo trinh ty nhu lic dua vao.
/* CT10_05.CPP
lop vat chua {container)
Lop danh sach moc noi
Lop ngan xep
Lop hang doi-
Chu vy:
1. constructor saoc chep cua lop dan suat
Ltocan tu gan cua lop dan suat
. co the dung cac phuong thuc khac
da viet constructor va destruclor
4. Dung con tro this
*/

Finclude <stdio.h>»

#include <iostream.h>

¥include <iomanip.h>

$include <conic.h>

#include <alloc.h>

$include <dos.h>

//Lop container

class container

{
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protected:
unsigned long count; //so pt treng thung chua
void (*errhandler) {});
public:
container (});
container (const container &c); // Ham tao sao chep
void operator=(const container &c); // Gan
unsigned long getcount(); // Cho biet so phan tu
// binh ham x1 loi
void seterrorhandler (void {(*userhandler) (});
// 4 phuong thuc thuan ao
virtual int store(void *item)=0; //Cat mot phan tu
// wvao thung
virtual veoid *examine(}=0; // Xem gia tri
// -mot phan tu
virtual void *retrieve {)=0; // Lay mot pt ra
virtual void empty()=0; // Lam cho thung
// tro nen rong
be
// Cai dat
// Ham x| loi mac dinh
void defaulthandler(}:
void defaulthandler ()
{
puts{"\nContainer error: memory allocation failure"™);
}
container::container (}
{
count=0;
errhandler= defaulthandler;
1
container::container {(const container &c)
{
count=c.count;
errhandler~c.errhandler;
}
// Gan
void container::operator=(const container &c)
{
count=c.count; errhandler=c.errhandler;
}
// Cho biet so pt
unsigned long container::getcount ()
{

return count;

}
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// Dinh ham x1 loi
void container::seterrorhandler {void
{
errhandler=userhandler;
}
// hop danh sach moc noi don
class s list:public container
{
protected:
//Cau truc mol nut trong ds
struct listnode
{
void *dataptr;
listnode *next;
ki
listnode *head;
listnode *tail;
private:
// phuong thuc sao chep
void copy{consL s list &sl);
public:
s list{);
s list(const s_list &sl);
~s5 list();

{*userhandler) {})

void operator=(const s list &sl):

// 4 phuong thuc ao

virtual int store{void *item}=0; // Cat mot

//phan tu vac thung

virtual void *examine{)=0; // Xem gia tri
// mot phan tu
virtual void *retrieve ()=0; // Lay mot pt ra
virtual void empty{); // Lam cho thung tro
// nen rong

}:
//Cai dat
void s list::copyl{const s list &s1)
{
head=NULL; tail=NULL;
listnode *temp = sl.head;
while (temp!=NULL}
{
if {head~=NULL}
{
head= new listnode;
if (head==NULL) errhandler{);
tail=head;
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'
olse

{

tail->next. - new listnode;

if(tail-»>next == NULL}) errhandler{):;

tail = tail-»next;

}
tail->dataptr= tcmp—>dataptr;
Laill-»next- NULL;

temp -~ temp->next;
}
}
// constructor
s list::s list() : container()
{

head=NULI.;
tail NOLL;

}
s list::s list{const s list &sl):container(sl)
{
copyl(sl);
}
5 list:i:z~s list{)
{
this->empty();
}
void s list::operator={const s list &sl}
{

this->empty({);
count=sl.count;
copy(sl);

}
void s list::empty()
{
listnodc *q, *p;
p = hecad;

head=NULL;

tail=NULI;

while (p!=NULL)
{
q=ps
p=p->next;
delete g;
}

}

// Lop stack
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class stack:public s list
{
public:
stack():
stack (const stack &st):
void operator=(const stack &st);
virtual int store(veoid *item}); // Cat mot phan tu
// wvao thung
virtual veoid *examine(); // Xem gia tri mot
// phan tu
virtual void *rctrieve(); // Lay mot pt ra
bi :
stack::stack({):s list{)
{
}
stack::stack(censt stack &st):s_list(st)
{
}
void stack: :operator={const stack &st)
{
this->s_list::operator=(st); //Dung toan tu gan
// cua s_list
}
int stack::store(void *item) // Cat mot phan tu -
// vao thung

//Dua vao dau danh sach
listnode *p;
p= new listnode ;
if (p==HULL) return 1;
count++;
p—>dataptr=itcm;
p—>next=head;
head=p;
return 0;
} .
void *stack::examine(} // Xem gia tri mot pkhan tu '’
{
if{count=:0) return NULL;
clse
rcturn head->dataptr;
}
void *stack::cetrieve({) // Lay mot pt ra
{
if {count= +NULL) return NULL;
elsc
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listnode *p; void *value;
value = head->dataptr;
=head;

head = p->next;

delete p;

count-—-—;

return value;

}
// Lop gueue
class queuve:public stack
{
public:
queua{);
queue {const gqueue &g};
void operator=(const queue &q};
virtuval int store(void *item):; // Cat mot

// phan tu vac thung
}:

queue: :gueue(): stack()
{ -
}
queue: :queue {(const queue &q):stack(qg)
{
}
void queune::operator=(const gueue &q)
{
this->stack::operator={q); //Dung toan tu

// gan cua stack
}

int quene::store(void *item) .
{
// Dat vao cuoi
listnode *q;
g-new listnode;
if {g==NULL)return 1;
// Bo sung
q->next=NULL;
g->dataptr=item;
if {count==0}
{
head-q;
tail=q;
1

else
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{
tail->next=q;
tail=q;
}
count++;
return 0;
}
class 1S
{
private:
char ht[25];
int sobd;
fleoat cd;
public:
void nhap(}
{
cout << "\nllo ten: " ;
fflush{stdin};
gets{ht});
cout << "So bao danh: " ;
cin >> sobd;
cout << "Tong diem: " ;
cin >>» td;
1
void xuat{)
{
cout << "\nHo ten: " << ht;
coul << "\nSo bao danh; "™ << sobd:
coul << "\nTeng diem: *
<< setiosflags({ios::showpoint)
<< setprecision(l)<<setw(d)<< td;

}:
// Ham main
void main()
{
stack sl,s2; gqueuve ql,g2;
TS tsl,ts2,ts;
int a=123,b;
float x=3.14,y;
char *str;
clrscr();
tsl.nhapt):
ts2.nhap{}:
//Gui vao
sl.store(&tsl);
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gl.store{&lsl);
sl.store{"HA NOI™);
gl.storc{"llA NOI™);
sl.storce{&a);
ql.store(&a);
sl_storec{&ts2);
gl.storc(&ts2);
sl.store(&x);
ql.store{&x};

//Lay ra tu ngan xep theo nguyen tac LIFO
cout <<"\n\nlay ra tu ngan xep:® ;

52=51;

¥ *({float*)s2.retrieve({});

coul. << "\nSo thuc - ™ <<seticsflags(ios::showpoint)
<< sctprecision(2)<< y;

ts = *{(I'S*)s2.retrieve()};

ts.xuat({);

b = *{{int*)s?.rectricve()});

cout << "\nSo nguyen = " << b;

sir {char*)}s2._.retlricve(};

cout. << "\nChuoi ky tu: " << str;

ts = *({18*}sZ.rctrievef{));

ts.xuat (),

//Lay ra tu hang doi theo nguyen tac FIFQ
cout <<"\n\nlay ra tu hang dei:" ;
q2=ql;
ts = *({({IS*)g2?.retrieve{));
ts.xuat();
str {char*)g2.retrieve();
cout << "\nChuoi ky tu: " << str;

b = *(({int*)q2.retrievet(});

cout << "\nSo nguyen = " << b;

ts = *((I'S*)gZ2.retrieve()};

ts.xuat (};

y = *{{lMpaL*}g2.retrieve{});

cout << "\nSo thuc = " << setiosflags(ios::showpoint)
<< selpreclision{2)<< y;

geteh () ;

§5. CAC LOP SAP XEP

Trong tép C_SORT.H dudi day s& chira 4 16p sip xép: sort, select_sort,
quick _sort va heap_sort. tdng quat hon. So vdi cac Idp sap x¢p trong muc
§7 chuong 6 thi cac lép & ddy 16ng quat hon & chd:
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+ Cac lop trong muyc 87 chuong 6 chi cho phép sip xép mdt diy sb
nguyén theo thir tyr tdng dan.

+ Céc 1op dudi day cho phép sip xép mot ddy phin tir c6 kiéu bét ky
(nguyén, thue, cdu tric, 1dp, ...) vA theo mot tiéu chuan sap xép bat ky.

1. Lop sort 1a 1dp co so trivu turong

+ Céic thufc tinh:
protected:
void *a ; // Tré téi wving nhéd chiaa day
// phan tu cin sép xép
int size; // Pd 16n tinh theo byte cua phdn ti
int (*nho_hon) (void* ptl, void* pt2);
// Con trd ham dinh nghia ptl nhéd hon pt2

+ Cac phuong thoe:
protected:
void hoan vi(int i, int j} ; // Hodn vi céac
// phin ta thi i va j
void * dia chi (int m); // Cho dia chi cua
// phdn t tha m
public:
virtual void sapxep(void *al,int n,int itemsize,
int {*ss nhc hon) {void*, void* )} ;
// Sip xép day n phdn tir chia trong ving nhd al,
// mdi phan ti c6 dd dai itemsize, tha tu
// ting dugc quy dinh bdi ham ss nho hon

2. Lép select_sort dan xudt tr 16p sort. Lop nay sé& thue hién viée sép
xép theo phuong phap chon (xem muc §7 chuong 6).
+ Cic phuong thive:
public:
virtual void sapxep(void *al,int n,int itemsize,

int {*ss_nho_hon}{void*,void* Yy
// thuc hién sip xép theo phuong phap chon
3. Lép quick_sort dan xuét tir Iép sort. Lop ndy sé thue hién viée sép
xép theo phuong phap quick sort (xem muc §7 chuong 6)
+ Cac phuwong thuc:
privale:
void g sort(int 1, int r};
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss _nho hon} (void*,void* ]);
//thuyc hién sip xép Ltheo phuong phap quick sort
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4. Lép heap_sort din xudt tir 1dp sort. Lop nay s& thyuc hién viée sip
xép theo phuong phap heap sort (xem muc §7 churong 6).
+ Cac phuong thic:

private:
void shift{int i, int n):
public:
virtual void sapxep(void *al,int n, int itemsize,
int (*ss_nho hon) (void*, void* });
// thuc hién s&p xép theo phuong phap heap sort
Dudi diy la ndi dung tép C_ SORT.H
//C_SORT.H
// Lop co so truu tuong
// Lop sort
#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
#include <iostream.h>
tinclude <iomanip.h>
#include <mem.h>
class sort
{
protected:
void *a;
int size;
int {*nho_hon} {(void*, void*) ;
void* dia chi(int m)
{
return (void*} ((char*)a + size*{(m-1));
}
void hoan vi{int i, int )
{
void *tg, *di, *dj:
di= dia_chi(i};
dij= dia chi{j);
tg = new charfsize]l;
memcpy {(tg,di,size);
memcpy {di,d]j, size);
memepy (dj, tg, size);
t
public:
virtual void sapxep{void *al,int n,int itemsize,
int (*ss_nho hon} (void*, void*})
{ ;

a al;
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size=n; // Cho C' hai long
size=itemsize;
nho hon= ss_nho hon;
}
| I
class select_sort : public sort
{
public:
_wvirtual void sapxep({void *al,int n,int itemsize,
int (*ss_nho_hon){void*,void*)} :
o
void select_sort::sapxep(void *al,int n,int itemsize,
int {(*ss_nho hon) {(void*, void*})
{
int i,j.r;
sort::sapxep(al,n,itemsize, ss nho_hon);
for{i=1; i<n; ++1)
{
r=ij;
for(j=i+l; j<=n; ++3)
if(nho_hon(dia_chi(j},dia_chi(r}}) r = i;
if(r!'=i) hean vi{i,r};

}
class quick sort : public sort
{
private:
void g _sort{int 1, int r):
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss nho_hon) (veid*,void*})}:
bog
void quick_sort::q sort{int 1, int r)
{
void *x;
int i,3;
x = new charlsizel;
if(l < ri
{
memcpy {x, dia chi{l}, size);
i=1; j = r+l;
do
{
+HHi; -3
while{i<r && nho _hon{dia_chi{i},x}) ++i;
while(nho hen(x,dia_chi(j}) } -3 :

r
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if(i<j) hoan vi(i,j};
} while (i<j);
hoan vi{l,7j);
q sort(l,j-1);
q sort{j+1l,1});
}
}
void quick sort::sapxep{void *al,int n,int itemsize,
int (*ss_nho_hon} {void*, void*))
{ .
sort::sapxep{al,n,itemsize,ss_nho_hon);
q sortil, my; - .

} ot T .
class heap sort : public sort
{

privale: .
void shift{int i, int n)
public:

.

H

virtual void sapxep(void *al,int n,int itemsize,
int {(*ss_nho bhon) {void*,void*));
| - : . B
void heap_sort::shift{int i, inkt. p},
{
int 1,r,k;
1l = 2%j;
r = 1+1;
if{1>n) return;
if{(1==n)
{
if {(nho hon{diarchiidd ., dia) ehifl) ). ..
b hoan wa {d;lYs 6 odo oy g

PR S I R I I BTN

return;

} Dt B N A T A
if {nho hon{dia_chi {r}, dia_chi(l)}}

kK = 1; ‘
else VoLl et

kK = r; ylow i) 1edn wan ®
if {!nho hon(dia chi(i}, dia chi{k})) 9 = ()1

return; t
else iloxia ({1} ido siby | x)yvasmom

{

BER! [ f
hcan vi{i,k}:

shift (k,n);
} ER 3
} i {xk (B ido sibYnod odn 33 i)t

void heap_ sort::isapxep (voidifdsleint=naint ihensize,

P
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int (*ss nho hon) (void*,void*))
{
long i;
sort::sapxep(al,n,itemsize,ssmnho_hon};
// Tao dong

for{i=n/2 ; i>-1; --i) shift{i,n);
// Lap
for{i=n ; i>=2; ——i)

{
hoan vi(l,i):
shift{l,i-1);
}

§6. Vi DU VE CAC LOP SAP XEP

Trong muc nay trinh bay 2 chuong trinh minh hoa cach diung céc 16p néi
trén. Chuong trinh thit nhit minh hoa cach sir dung cac 16p trong tép
C_SOR'I"H dé sip xép mdt ddy thi sinh theo thir ty giam va thir tu ting ciia
tong diém. Chl.l'()’ll&, trinh thir ha1 minh hga cach dung cac lop trong
C_SORT.H dé¢ sap xép mot diy sé nguyén theo chiéu tang va chiéu giam.

Chwong trinh 1

//C'11.0-08
// Lop co so truu tuong
// Lop sort
#include "¢ sort.h"
class 18
{
private:
char hi[25];
int sobd;
Eloal td;
public:
Lloat get td(}
|
return td;
}
void nhap{)
{
cout << "\nHo ten: "
fflush(stdin);
gets{ht);
cout. << "So bao danh: "
cin >> sobd;

¥
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cout << "Tong diem: "
cin >> td;
}
void xuat{)
{
cout << "\nHo ten: "™ << ht;
cout << "\nSo bac danh: " << sobd;
cout << "\nTong diem: " <<
setiosflags({ios: :showpoint)
<< getprecision(l)<<setw(5)<< td;

}:
int ss_tong diem giam(void *tsl, void *ts2)
{
return {{{TS*)tsl)->get_ td(}>{(TS*)ts2)->get_td()};
}
int ss_tong diem tang({void *tsl, void *ts2)
{
return (({T'S*}tsl)->get_td{)<{(TS*}ts2)->get_td(}));
}
void main()
{
TS t[100];
sort *sa;
int n,i;
clrscr(};
cout << "\nSo thi sinh: ";
cin >> n;
for{i=1; i<=n; ++i)} t[i].nhap();
for(i=1l; i<=n; ++i) tf[i].xuat(}:
getch(}:
cout << "\n\nSap xep giam theo tong diem
- PP Select Sort"™ ;
sa= new select sort;
sa-»sapxep{ t+l,n,sizecf(TS),ss_tong diem giam};
for(i=1l; i<=n; +ri)} t[i].xuat();
deletc saj;
getch(};
cout << "\n\nSap xep tang theo tong diem
- PP Select Sort™;
sa= new select sort;
sa-»sapxep{ t+l,n,sizeof(TS),ss _tong diem tang}:
for{i=1; i<=n; ++i} C[i].xuat();
delete sa;
getch();
cout << "\n\nSap xep giam theo tong diem
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— PP Quick SortL"™ ;
sa= new quick_sort;
sa->sapxep{ t+1,n,sizeof{TS),ss_tong diem giam);
for(i=1; i<=n; ++i} t[i].xuat(};
delete sa;
getch();
cout << "\n\nSap xep tang theo tong diem
— PP Quick Sort" ;
sa= new quick sort;
sa->sapxep{ t+l,n,sizeof(TS),ss tong diem tang);
for(i=1; i<=n; 4++i) t[1].xuat{);
delcte sa;
getch{);
cout << "\n\nSap xep giam theo tong diem
- PP Heap Sort™ ;
sa= new heap sort;
sa->sapxep( t+l,n,sizeocf(TS),ss_tong diem_giam);
for{i=1; i<=n; ++1i) t[i].xuat{);
delete sa;
getch();
cout << "\n\nSap xep tang theo tong diem
- PP Heap Sort" ;
sa= new heap_ sort;
sa->sapxcp( L+1,n,sizeof({TS5),ss_tong diem_tang):
for{i==1; i<-n; t1i} tii].xuat();
deletc sa;
getch();
}

Chuwong trinh 2
//C110-09
// Lop co so truu tuong
// Lop sort
finclude "c_sort.h"
int ss_tang(void *il,void *i2) ‘
{
return *{{int*)il) < *{(int*)}i2);
}
int ss giam(veoid *il,void *32)
{
return *{{int*) 11} > *{(int*}i2};
}
void main()
{
int i,n;
struct time L1,t2;
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}

int b(20],al20], k, tg, sec, hund;
n=10;

sort. *s|3];

select sorl ss;

quick sort gs;

heap sort hs;
5[0] -&s5;
s[1} =&gs;
5(2] &hs;

clrscr{);
srand (5000) ;
tor{i Y;i<:n;++41i)
blij=rand({]);
cout<<"\nDay ban dau\n ";
for{i=1l;i<=n;++i) coul <<b{i]<<™ *¥;
cout<<"\n\nCac day tang sap xep theo ";
cout << "selccl sort, quick sort, heap sort\n";
for (k=0; k<3; ++k)
{
for(i=1;i<=n;++1)
ali}=bli];
s[k]->sapxep (a+1,n,size0f{int},Ssﬁtang);
// In
for(i=1;i<=n;++i) cout <<al[i]<g™ ™;
cout.<<"\n";
}
cout<<"\n\nCac day giam sap xep theo ";
cout << "sclect sort, quick sort, heap sort\n";
for{k=0; k<3; ++k)
{
for(lrl;i<=n;++j}
alil=b(i];
s5{k]->sapxep (a+l,n,size0f(int),ss_giam];
//1n
for(i=1;i<=n;+1i) cout <<a[i]<<" ™;
cout << "\n";
}
getch{);



Phu luc 1
THI TY UU TIEN CUA CAC PHEP TOAN

Cac phép toan dugc chia thanh 16 nhém. Céac phép toan trong cung nhom
co mirc dd wu tién nhu nhau.

V& trinh ty két hop thi:

+ Cac phép tinh ctia nhém 2, nhém 14 va todn tr gan (nhém 15) két hop
tur phai sang trai.

+ Cac phép toan con lai két hop tir trai qua phai.
I. Nhém mot

(3 Gol hoam (lFunction call)

[} Chisé mang (Array subscript)

> Chon gian tiép mét thanh phan (indirect component selector)

Xac dinh pham vi truy nhp (scope access/resolution)

Chon truc tiép mot thanh phfm (direct component selector)

2. Nhom hai

(3 Goi hoam (Function call)

I Pha dinhi logic (Logical negation -NOT)

~  Lay phén bu theo bit (Bitwise (1's) complement)

+  Diu cong (Unary plus)

- Déu trir (Unary minus)

++ PPhép tang mdt (Preincrement or postincrement)

--  Phép giam mdt (Predecrement or postdecrement)

& Phép ldy dia chi (Address)

¥ Truy nhap gian tiép (Indirection)

sizeof Cho kich thuéc cia toan hang (returns size of operand, in bytes)

new Cap phdt bd nhd ddng (dynamically allocates C™ storage)

delete Giai phéng bo nh¢ (dynamically deallocates C™* storage)
3. Nhom ba

¥ Nhin ( Multiply)

f Chia (Divide)

% LAy phan du (Remainder - modulus)
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4. Nhém bén

*  Goi gian tiép t5i thanh phin tir mot bién déi tuong

->* Goi gian tiép t6i thanh phin tir mot con trd déi tuong
5. Nhém nim

+ Codng (Binary plus)

- Trur (Binary minus)
6. Nhém siu

<< Dich trai (Shift left)

>> Dich phai (Shift right)
7. Nhom biy

< Nho hon (Less than)

<= Nho hon hoic bing (Less than or equal to)

> Lon hon (Greater than)

>= L6n hon hodc bing (Greater than or equal to)
8. Nhém tam

== Bing {Equal t0)

= Khédng bing (Not equal to)
9. Nhém chin

& Phép va theo bit (Bitwise AND)
10. Nbém mudi

~  Phép hoac loai trir theo bit (Bitwise XOR)
11. Nhém mudi mt

| Phép hoic theo bit (Bitwise OR)
12. Nhém mudi hai

&& Phép va logic (Logical AND)
13. Nhém mudi ba

Il Phép hoic logic (Logical OR)
14. Nhém mudi bon

?:  Todan tir diéu kién (a? x: y means "if a then x, else y")
15. Nhém mudri niim

=  Phép gan don gian (Simple assignment)

*=  Phép gan sau khi nhén (Assign product)
/= Phép gén sau khi chia (Assign quotient)
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%= Phép gan sau khi liy phan du (Assign remainder)
+=  Phép gan sau khi cdng (Assign sum)
-=  Phép gan sau khi trir (Assign difference)
&= Phép gan sau khi AND theo bit (Assign bitwise AND)
A= Phép gan sau khi XOR theo bit (Assign bitwise XOR)
|=  Phép gan sau khi OR theo bit (Assign bitwise OR)
<<= Phép gan sau khi dich trai (Assign left shift)
>>= Phép gan sau khi dich phai {Assign right shift)
16. Nhom mudi siu
, Toan tur phiy ding dé phéan cach cac phén tir
T4t ca cac toan tir ndi trén déu cé thé dinh nghia chéng trir cac toan
tr sau:
Chon tryc tiép mdt thanh phan
Goti gian tiép téi thanh phén tir mot bién dbi twong
Todn tir xac dinh pham vi truy nhdp '
% Toan tir didu kién
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Phu luc 2

416

CAC TU KHOA cUa ¢+

asm
auto
break
case
catch
char
class
const
continue
default
delete
do

double
clse
T
axtern
float
for
fricnd
goto
if
inline
int
long

new
operator
private
protected
public
register
return
short
signed
sizeof
static

struct

switch
template
this
throw
try
typedef
union
unsigned
virtual
void
volatile
while



Phu luc 3

BANG MA ASCH VA MA QUET

1. Bang ma ASCII

B& ky tr ASCII gdm 256 ky tur duge phan bd nhu sau:

+32 Ky tu ddu tién 1a cde ky tu didu khién khéng in duge nhu ky tu Enter
(ma 13). ky tv ESC (ma 27).

+ Cac mi ASCII 32-47, 58-64, 91-96 va 123-127 la céc ky tu déc biét
nhur dau chim, diu phz’iy, diu cach, ddu ngodc, diu moc, déu hoi,...

+ Cac mi ASCII 48-57 12 10 chir s6 '

+ Cac ma ASCH 65-90 1a cac chir cai hoa tir A dén Z

+ Cac ma ASCII 97-122 13 céc chit c4i thudng tir a dén z

Lern p: Chit thudmg ¢6 ma ASCII 16n hon 32 so v6i chir hoa tuong mg.
Vidu mi ASCII cua a la 97 con m3 ASCII cua A 13 65.

1 Céc ma ASCII 128-255 1a cdc ky tu do hoa.

Bang sau cho ma ASCII cia 128 ky tu ddu tién. Pé nhén duge cac ky ty
d6 hoa (¢6 ma tir 128 dén 255) ¢6 thé dung chuong trinh sau:
/7 1In cac ky ty dé hea 1lén man hinh
tinclude <stdio.h>
§include <conio.h>
maini)
{
int i;
clrscri{);
for (i=128; 1<=255; ++1i}
printf{"%e6d%?c",1,1);
}

BANG MA ASCII
MA KYTU MA  KYTU MA KY TU
(S6 TT) (S6 TT) (S6TT)
0 NUL 26 SUB 52 4
1 SOl 27 ESC 53 5
2 STX 28 FS 54 6
3 ETX 29 GS 55 7
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MA
(S6TT)

NS R R

10
11
12
13
14
15
i5
17
18
19
20
21
22
23
24
25
78
79

80
81
82
83
84
85
86

418

KY TU

EOT
ENQ
ACK
BEL
BS
HT
L¥
VT
FF
CR
SO
3]
DLE
DCI
DC2
NC3
DC4
NAK
SYN
CTB
CAN
EM

v O

~ O

< o T @

MA
(S6TT)

30
31
32
33

100
101
102
103

KY TY

RS
us
Space

1Y

(I N T .

o == 0 oL o6 o0

MA
(S6TT)
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
112
113
114
115
116
117
118
119
120

KY TU

L =]

x g e mwROoTZORS—TIOTMmUOEEPE™V AT



MA KY TU MA KY TU MA KY TU

(S6 TT) (S6 TT) (S6 TD
87 W 104 h 121 y
88 X 105 i 122 z
89 Y 106 J 123 {
90 Z 107k 124 |
91 [ 108 | 125 }
92 \ 109 m 126 ~
93 ] 110 n 127 DEL
94 A 111 = o

2. Bing mi scan tir bin phim

Mdi phim trén ban phim ciua IBM PC déu duge gan mot con s0, goi
la mi scan, tir 1 dén 83. IBM PC AT dung mdt nhém ma khac, tir 1
dén 108 cac ma nay bit ddu bing cac phim sé, cac phim chit, rdi dén
cac phim chire niing va cudi cung 1a cac phim cho con trd, khi mét
phim duogc nhin thi bé xir ly cia ban phim gii cho CPU ma scan
tuong Ung, khi n6 dugc nha thi mé scan cdng thém 80 hex s& dugc gui
tiép cho CPU.

Hex Thap pbhan Phim cua I'C Phim cua PC-AT

1 1 ESC Tilde

2-B 2-11 1-9,0 1-9,0

C 12 trty, gach dudi trir, gach dudi
D 13 =+ =+

E 14 Backspace \,thanh dung
I 15 Tab Backspace
10 16 Q Tab

1 17 W Q

12 18 E W

13 19 R E

14 20 T R

15 21 Y T

16 22 U Y

17 23 1 U
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Hex
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18
19
1A
1B

NS SO TG S N T S R NE R N )
M= > O e -1 S L

2D

S
b o= o T

LV T SN

e el L L L el LD
el

o

Thip phin

[==RERN el e B AR e

R T T U S - Y N " NS N SN - VP N D S W R U R S S U S % T PR [ PR S T N S N T N T (N R O T )
[ R BRI o I~ - BN B o S SN P R N R = e B N = R s B AV

o

L]
e

Phim caa PC

LEnter

T AT OO w0

Chém phdy, :
Nhay

Tidle

Shift

\, thanh ding
Z

X

C

v

B

N

M

Phay

Chim

/7

Shift phai

Phim cia PC-AT

I

0

p

[

|
Cirl
A
S
D
F
G
H
J
K
L

Cham phay,:
Nhay

trai

Enter

Shift trai

FRZWCONN
e

Chém



- e 4 e B [ I O P R Y v T
R Y W R i R i B S .

49
1A
1B
4C
4D
4F
50
51
52
53
SA
5B
5¢
5D

Thip phan
55
56
57
58
59
60

70

79
80
81
)
83
90
91
92

93

Phim cia PC
* PriScer
Al

Space bar
Caps Lock
Il

12

F3

F4

['5

6

F7

F8

F9

F10

Num Lock

Phim cuia PC-AT
1,7

Shift phai
Al

Space bar

Caps Lock
F2

F4

F6

I8

F10

Scroll Lock,Break F1

liome

miii tén én
PglUp

Déu trir ban tinh
Miii tén trai

5

Miii t&n phai
tnd

Mili tén xubng
PgDn

Ins

Del

F3
F5
K7
F9

cua ban tinh

ESC

Home

Miii tén trai
End
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Hex
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5F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C

Thip phin

5
96
97
98
99
100
101
102
103
104
105
106
107
108

Phim cua PC

Phim ¢iia PC-AT

Num Lock
Miii tén lén

3 cta ban tinh
Miii tén xudng
Ins

Scroll Lock
PgUp

M{i tén phai
PgDn

Del

Sys

* PrtScr

-+



Phu luc 4
HAM V01 DOI SO BAT DINH TRONG C

Trong céc gido trinh C thudng chi hudng din cach xay dung ham véi
cac dbi ¢d dinh. M&i dbi cdn c6 mot tham sb (cing kiéu voi no) trong
1o goi ham. Tuy nhién mdt vai ham chuén cta C lai khéng nhu vdy, ma
linh hoat hon, chang khi dung ham printf hay scanf thi sé tham sé ma ta
cung cép cho ham 1a khéng cb dinh ca vé sb lugng 1an kiéu cach. Vi du
trong ciu lénh:

printi(*\n Tédng = %d *, 3+4+5);
cd 2 tham 6. nhung trong céu lénh:
printf{“\n Ha N&i“ );
chi c6 mot tham sb.

Nhur vay cén phén biét cac khai niém sau:

- béi s cb dinh duwoc khai bao trong dong diu cliia ham, né ¢6 tén
va kiéu

- Tham sb tng vai dbi s6 ¢b dinh goi 1 tham sb ¢6 dinh

- Déi bat dinh dugc khai bdo bai ba ddu chdm: bat dinh ca vé sb
lugng va kiéu

- Tham sd bt dinh (Gmg v&i d6i bit dinh) 1A mdt danh sach gia tri v6i sb
luong va kiéu tuy ¥ (khong xéac dinh)

Trong phu luc nay s& trinh bay cach xay dung cac ham voi dbi sb bt
dinh. Céng cu chi yéu duoc ding 13 con ré va danh séach.

1. Bién con tré
Bién con 1o (hay con trd) dung dé chira dia chi cua bién, mang, ham, .

C6 nhidu kiéu dia chi. vi vdy cling ¢6 nhiéu kidu con tro. Bién con trd dLrO’C
khai bao theo miu:

Kié&u *Tén bién con tro ;
Vidu:
float px ; // px la con trd thye
Cac phép toan quan trong trén con tré gém:
+ Gan dia c'hi mdt ving nhd cho con trd (ding toan tr gén, phép liy dia
chi, cac ham cap phat by nhd)
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+ Truy nhép vao viing nhé théng qua con trd, ding phép toan:
*1Tén_con trd

(Déy & day co6 2 ving nhd: ving nhé cua bién con tro va vung nhé ma
dia chi dau ciia né chira trong bién con tro)

+ Codng dia chi dé con tré chira dia chi cna phf?m tr tiép theo, dung
phép toan:

++Tén_con tr6  hodc Tén con_tro ++

Chii ¥ rang cac phép todn trén chi c6 thé thyc hién ddi véi con tro
c6 kiéu.

2. Danh sich khing cung kiéu :

Dung con 16 ¢6 kiéu chi quan ly durge mdt danh sach gia tri cling kiéu, vi
du day sé thuc, day sb nguyén, dily cac ciu tric,....

Khi cin quan ly mdt danh sach cac gi tri khdng cing kiéu ta phai ding
con tro khdng kiéu (void) khai b4o nhwr sau:

void * Tén con Lro;

Con tré void ¢6 1hé chira cde dia chi ¢6 kiéu bt ky, va dung dé tro dén
ving nhé chia danh sach cén quan ly. Mot chu ¥ quan trong la mdi khi giri
vao hay 1dy ra mét gia tr tir vung nha, thi tuy theo kiéu gia tri ma ta phai
dung phép chuyén kiéu thich hop dbi vdi con tro. Vi du sau minh hoa cach
lap mdt danh sach gf‘)m mét sb nguyén, mét sé thuc va mét chudi ky tur.
Ching ta ¢in mdt bd nhé dé chira sé nguyén, so thuc va dia chi chudi va
dung cac con ré void dé quan ly ving nhé nay.

void “*list, *p ; // Con tré list tro téi didu danh sach

// p ding dé duyét qua cac phidn t& eua danh sach

list=malloc(sizeof {int) + sizeof{float)+ sizeof (char*));
p=list;

*{(int*}p) - 12; // bua 56 nguyén 12 vao danh sach
{{int*)p)++ ; // Chuyén sang phdn ti tidp theo
*((float*)p) = 3.14; // bua sb thyc 3.14 vao danh sach
{{(float*)pi++ ; // Chuyén sang phdn ti tidp theo
*({char**)p}) = “HA NOI"; // Pua dia chi chudi “HA NOTI”

// vao danh sach
// Nhén cac phdn ta trong danh sach

p=list; // v& diu danh sach

int a = *({int*)p); // Nhan phdn tu tht nhit
(tint*)p)i+ ; // Chuyén sang phdn ti tiép theo
floal x- *{{float*}p); // Nhan phin ta tha hai
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{({float*)p)t+ ; // Chuyén sang phdn tw tidp theo
char *str = *((char**}p) ; // Nhadn phdn tua thi ba
3. Ham véi ddi sé biit dinh
+ DAi bat dinh bao gid ciing dit sau cing va dugc khai bao bang déu ba
chidm. Vi dy vi du ham
void {(int n, char *s, ...)

6 2 dbi ¢b dinh 14 n, s va dbi bit dinh.

r

+ Pé nhan duoc cic tham sb bit dinh trong 1&i goi ham ta cn hwu ¥ cac
diém sau:
- Céc tham s6 bat dinh chira trong mot danh sach. D& nhan dugce dia chi
ddu danh sach ta diing mdt con tro void va phép gan sau:
void *list ;
tist = ... ;
- Ding mdt tham s6 ¢b dinh kidu chudi dé quy dinh sb lugng va kiéu ciia
mdi tham s6 trong danh séch, vi du:

[Tk}

31" hicu la : tham sb bit dinh gdm 3 gié tri int
“3f” hiéu la : tham sb bat dinh gém 3 gid tri float
“fiss™ hiu 12 ¢6 4 tham sb bit dinh c6 kiéu 14n hrot 1a float, int, char*,
char*

Mot khi da biét duoce dia chi ddu danh sach, biét duoc sb luong va kiéu
cha mdi tham sb. thi dé dang nhan duoc gia tri cac tham sb dé si dung trong
than ham.

Vi du sau ddy minh hoa cach xay dung cac ham véi tham sb bét dinh.
Ham ding d¢ in cac gia trj kiéu int, float va char. Haim c6 mét tham sb cé
dinh dé cho biét ¢6 bao nhiéu gid tri va kidu cac gia tri cén in. Kidu quy dinh
nhu sau: i 1a int, f1a float, s la char*. Tham sé c6 2 cich viét: 13p (gdm mét
hang sb nguyén va mdt chir cai dinh kiéu) va liét ké (mot ddy céc chir cai
dinh kiéu),

Vi du:

“4s™ ¢ nghia in 4 chudi

“siif” ¢6 nghla in mot chudi, 2 gia tri nguyén va mot gia 1ri thuc:

Finclude <stdio.h>

#include <ctype.h>

finclude <siring.h>

iinclude <conia.h>

#include <stdlib.h>

finclude <stdarqg.h>
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void I[nDanhSachGialri(char *st,...)
{
void *lisi
int gt int ;
fleat gt float;
char *gt =str;

int n,i ;
char kieu;
int lap;
list = ... ; // list tro toi vung nho chua
// danh sach dia chi cac tham so
lap - isdigit(st[0]} ;
if (lap)
n-st[0] - *0° ;
else
n=strlen(st);
printf(*\n n= %d lap = %d",n, lap); getch(}:
forf{i-0;i<n;rti)

{

if{lap)
kieu=st[1];
else
kieu = st[i]:

printf (*\nKieu= %¢", kicu); getch();
swilch({kiecu)
{
case 'i' :
gt int = *{{int*)list);
i1 ('lap)
{{int*)list)++ ;
printf{"\nGia tri %d = %d7,i,gt _int};
break;
casc 'fT :
gt float =+ (float} {(*{(double*)list)):
if(!'lap}
{ (double*) List)++ ;

printf{"\nGia tri %d = %0.2f",i,gt fleoat);

break;

case 's' :
gt _str = *{{char**)list) ;
it(!lap)

{{char**)1list)++ ;

printf("\nGia tri %d = %s",i,gt str);
4
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void main{)

}

{

float x=3.14;

int a=123;

char *tp="HAI PHONG";
InDanhSachGiaTri{"4i™,a);
InDanhSachGialri{"4s™, "HA NOI"):

InPanhSachGiaTri ("ifsssffii™, a, x, tp, tp,"QUY NHON",
X, 6.28, a, 246);
InDanhSachGiaTri ("Af",6.28);

getch(]);

. » A + + roe LY A *
4. Ham khéng d6i va ham véi doi bat dinh
Nhi€u nguroi nghi ham khai bdo nhu sau

void {{):

la ham khéng dbi trong C. Trong C*™ thi hiéu nhu thé 1a ding, con trong C
thi d6 1a ham ¢6 d6i bit dinh (ham khong ddi trong C khai bao nhu sau:
{{void) ). Do khéng cé dbi ¢ dinh nao cho biét vé sb lugng va kiéu cia cdc
tham sb bit dinh, nén giai phap & day 1a dung cic bién toan bd. RJ rang giai
phap nay khong khong thuén tién cho ngudi ding vi phai khai bae dung tén
bién toan bd va phai khéi gin gia tri cho no6 trude khi goi ham. Vi du trinh
bay mét ham chi ¢é dbi bat dinh dung dé tinh max va min coa cac gia tri
thue. Cac tham s bat dinh dwoce dua vao theo trinh tu sau: Dia chi chira
max, dia chi chira min. cdc gid tri nguyén can tinh max, min. Chuong trinh
ding bién toan bd N dé cho biét sb gia tri nguyén cin tinh max, min.

int N;

volid maxmini)

{

void *1L - ... ;

tloat *max, *min, tg;

int i;

max = *(({loat**)1t) ++;

min = *{({{float**)1t)4+;

fmax = *min {{flocat) *{{double*)lt)++;

for{i=1;i1<N;++i}
i

tg= {float) *{{double*)1lt)++;
if(tg > *max) *max = tg;
if(tg < *min) *min = tg;

'
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Phu luc 5

TOM TAT CAC HAM CUA TURBO C THEO THU TU ABC

1. chmod <io.h>

2. close <io.h>

3. creat <io.h>

4. open <io.h>

5. abort <process.h>
6. abs <stdlib.h>
7. acos <math.h>

8. arc <graphtics.h>
9. asin <math.h>

10. atan <math.h>

11. atanz <math.h>

12. atof <ctypc.h>
13. atoi <ctype.h>
14, atol <ctype.h>
15. bar <graphics.h>
16. barid <graphics.h>
17. cabs <math.h>

18. calloc <alloc.h>
"19. ceil <math.h>

20, chdir <dir.h>

21. chmed <io.h>

22. circle <graphics.h>
23. cleardevive <graphics.h>

24. clearviewport <graphics.h>
25. close <ic.h>

26. clreol <conico.h>
21, clrscr <conio.h>
28. coreleft <alloc.h>
29. cos <malh.h>

30. cosh <math.h>

31. cprintf <conic.h>
32. craal <io.h>

33. cscanf <conio.h>
31. delay <dos.h>

35. delline <conioc.h>
36. disablc <dos.h>

37. drawpoly <graphics.h>
38. ccvt <ctype.h>
39. ellipse <graphics.h>
10. cnable <dos.h>

41. exit <proccss._h>
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42.
43,
41,
45,
16,
47.
a8.
19,
50.
51.
h2.
53.
L4,
55.
56.
57.
58.
59,
60.
61.
62.
63.
61.
65.
66.
67.
08.
69.
70.
T1.
72.
3.
71.
75,
76.
1.
78.
79.
80.
81.
82.
83.
B4.
8o,
B6.
87.
88.

oXp

fabs
fclose
fcloseall
fevt

fcol
ferror
fflush
{flushall
fgetc
fgets
fillpopy
findfirst
Tindnext
floodfill
tloor
fmode
fopen
FP_Orr

PP SHG
fprintf
fprintf
fputc
Iputs
fread
frec
fscanf
fseck
fteel
fwrite
gocvi
geninterrupt
getbkcolor
getc
getch
getchar
getche
getcolor
getowd
getdate
getimage
getlinesettings
qetmaxcolor
qetmaxx
getmaxy
getpalet te
galpixel

<malh.h>

<math.h>

<stdio.h>
<stdio.h>
<ctype.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>

<graphics.h>

<dir.h>
<dir.h>»

<graphics.h>

<math.h>
<math.h>
<stdio.h>
<dos.h>
<dos.h>
<stdio.h>
<stdio.h>
<stdioc.h>
<stdic.h>
<stdio.h>
<alloc.h>
<sidio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<ctype.h>
<dos.h>

<graphics.h>

<stdio.h>
<conic.h>
<stdio.h>
<conio.h>

<graphics.h>

<dir.h>
<time.h>

<graphics.h>
<graphics.h>
<graphics_h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
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430

89.

S0.

91.

92,

93.

94.

95.

96.

97.

98.

99

100.
101.
102.
103.
104.
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Phu luc 6

PHAN TICH, THIET KE VA LAP TRINH
HUQNG B0 TUONG

§1. PHAN TiCH HWONG DOl TUONG
1.1. Gi¢i thi¢u

Phan tich hé théng khéng chi ¢6 lién quan chit ché voi sy xuét hién
cila may tinh. ma thue té nhu cdu phéan tich da ¢6 trudc khi may tinh
xudt hién tir nhidu thé ky. Khi cac Vua Pharaon cta Ai Cép cd dai xay
dung cac Kim Ty Thap, thi nhitng ngudi thiét ké Kim Tu Thap c6 thé
duoe coi nhu nhitng nha thiét k& hé théng, nhitng kién tric su dai tai,
con nhitng nguoi td chite van chuyén nguyén vt liéu, huy dong nhén
cong xiy dung Kim Tu Thap. theo mdt nghia nao d6, chinh la nhiing
ngudi phan tich hé théng. T gia thé ky trude, cac nha tu ban, cac
doanh nghiép mudn c¢6 loi nhuan cao da phai tién hanh nghién citu
phuong phap. cach td chie, phin cong lao dong hop ly dé cho cac hé
théng san xudt, kinh doanh hoat ddng dat hiéu qua cao hon. Chinh ho
¢ thuc hién phan tich nhimg hé théng do dé dé ra nhitg phirong phap
quan ly, cach t6 chie méi, tdt hon.

Cung v&i sy phat trién cta cong nghiép dién tir, gid thanh phan cig
giam nhidu. nhung gia phin mém lai tang. Nhét 1a phi tén cho bao tri dé hé
lhéng dap tmg duge nhu cdu cua nguoi sir dung lai chiém mét ty trong rat
[én trong *éng chi phi cho mét du an phat trién phan mém. Diéu nay cho
thdy vai 1rd ca cong viée phan tich hé théng 1a rat quan trong va cn thiét
phai tim ra phuong phap t6t hon cho viée phat trién hé théng.

Phan tich lam nhiém vu phn tach bai todn thanh cac thanh phfm
nho hon. Trong céng nghé phin mém thi né con c6 nghia 1a pha hiéu
rd qua trinh xay dyng dic ta yéu cdu cua ngudi sir dung, nam duogc cic
chire nang va céach phan rd hé théng vat ly thanh cac don thé (module).
Theo phurong phap truyén théng thi didu do thudng dwge thuc hién
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theo cach 1iép can trén-xudng (top-down), sir dung phuwong phap phén
tich ¢6 cdu tric. Phan tich huong déi tuong cho phép mé ta hé théng
gén vGi thé 2idi thue hon, xdc dinh rd cac dbi tuong, truu tugng hoa
cdc yéu cau dé trén co s& do xdy dung duge cdu tric cia hé théng.
Phuong phap huéng déi trong giai quyét dugc hé ngéin cach gitra phin
tich va thiét ké hé théng.

Trong muc nay chung ta dé cip dén cic bude can thuc hién trong
phan tich huong déi tugng (PTHDT). Thong qua vi du vé phan tich hé
théng thu vién. chung ta hinh dung rd hon c¢ong viéc xay dung cac dic
ta yéu cau. moé ta ddi twong va cach xac dinh mdi quan hé gitra cac 16p
d61 twong trong hé théng.

1.2. Cac buée thyc hi¢n trong phin tich huéng débi tugng

Dé xay dung mdt hé thdéng phin mém thi phai giai quyét ba vin dé
chinh sau:

+ Dir liéu, Iép cac dbi tuong va cdu tric cla chiing,

+ Nhitng hanh vi thé hién cac chirc nidng cyc b, nhitng qua trinh trong
hé théng.

+ Diéu khién hanh vi tdng thé cua hé théng.

Trong thue (&, ciu tric dir lidu va yéu céu vé hanh vi cia hé théng
thuong xuyén thay doi. Do vay phai phén tich k¥ bai toan, lya chon phuong
phap phat trién hé théng thich hop dé cho hé thdng c6 tinh chit ma, d& thich
nghi givp cho cdng viée bao tri hé théng dé tdn kém.

Ngudi phén tich hé théng 1 ngudi c6 kién thire bao quat, ¢6 kinh nghiém
trong qud trinh phin tich nhidu hé thdng tmg dung khic nhau, déng thoi
phai c¢6 kha nang giao ti¢p, trao ddi va hiéu duge nhitng ngudi diu tu, thidt
ké va nhitng ngudi sir dung hé thdng.

Nhiém vu cua phén tich hé théng 1a phai tra 1&i cho duoc cau hoi "H¢
théng 1am cai gi?” va "Tai sa0?". Dé xéc dinh duogc bai todn va tra 161 duoc
nhitng cau hoi néu trén thi nguoi phan tich cling can phai phat hién, tim
hiéu k§ nhimng hé théng da ¢ hodc dang hoat dong trong thuc té. C6 thé
do chira phdi 1a hé thdng tin hoc hod. Trén co so nghién ciru nhitng hé
théng cli, xac dinh 18 yéu cdu cta ngudi stt dung dé quyét dinh xem hé
théng cin xay dung s& lam cai gi va hoat ddng nhir thé nio. Qua trinh dé
duge md ta nhur & hinh 1-1.
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Tim hiéu
hé thing ci

Quyét dinh
hé thong mai
lam céi gi?

\d

Y éu cdu cna
ngud s dung

I’hat hign nhimng

; Xac dinh rd
hé thong ca

hé théng (_:fm
phat trién

Hinh 1-1. Mirc 46 bao quét thé gidi thuce

Trong cac phuong phap truyén thong thi mé hinh dong dir liéu duoc
md ta théng qua so do dong dir lidu. Cac qua trinh trong hé thong dugc
xdc dinh thong qua viéc phan rd chirc niang top-down. So dd bién dbi
trang thai duoc sir dung dé md ta s bién ddi théng tin va dong didu
khién trong hé théng. Phuong phap hudng ddi trong két hop hai phuong
dién dir l:éu véi qua trinh, gdp chung hanh vi cuc bd vat dir [i€u trong
mdt don vi cdu triic. Phuong phap phén tich hudng ddi twong cung cép
cho chiing ta cong cu don gian nhung du manh dé xac dinh cac dbi tuong
va xdy dung cdc don nguyén cua hé théng cin phat trién. Phén tich
hudng dbi twong bao gdm cac bude sau:

+ Tim hiéu bai toan.

+ Xac dinh rd cdc dic 14 yéu ciu cia ngudi su dung, cia hé théng
phian mém.

+ Xac dinh cée déi tugng va cac thude tinh ctia ching.

+ Xde dinh cac ham ma cac dbi tugng s& phai thue hién (hanh vi cua cac
déi tong).

+ Xac dinh mdi quan hé trong téc giita cac dbi tuong, cic thdng bao va
su fruyén théng bao giita cie dbi tugng.
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Xay dung dac ta
yéu ¢au

!

Dinh nghia

bai toan

Xdc dinh cac
lop dbi tuong

e

Xac dinh MJ4i quan hé giita
cdc ham cac doi tugng

Hinh 1-2. Phan tich huéng d6i tuong

1.2.1. Tim hi¢u k¥ bai toin

Nhiém vu diu tién cia qua trinh phéan tich 1a phai tim hiéu k¥ bai todn
ang dung. Nguwoi phin tich phai gip 8, trao ddi véi nhitng nguai diu tu,
nhitng ngudi sir dung dé biét 1o vé chie ning, nhiém vu cia hé théng cin
phat tri¢n. Pdng thot nguoi phin tich phai tim hiéu, phat hi¢én nhiing hé
théng cii dd hoac dang giai quyét nhitng van dé twong tu nhu nhitng vin
dé ma hé thdng cin xir ly. Dua vao nhitng kinh nghiém, két qua phan tich
nhitng h¢ thong c¢ii, nhimg céng vi¢ ma hang ngayphdi thue hién dé xac
dinh chinh xdc bai toan. Trén co s& dé 1am 18 hon nhitng yéu cdu cua bai
toan va dinh nghia lai theo quan diém cla cde k¥ su pham mém dé dam
bao duwa ra duge 161 giai tin hoe (hé ll16ng thue hién duge trén may tinh).
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Cac khing dinh v¢ bai toan phai don gian va r8d rang, mach lac vEé van
pham. Diéu nay giop cho céc k¥ su phin mém cé didu kién tap chung
nhiéu hon vao viée xdy dung o1 gidi cho bai todn. Dua trén nhimg khang
dinh cta bai toan dé xdy dyng cic dac ta yéu céu cia ngudi st dung 13n
cua ca hé théng phin mém.

1.2.2. Xay dung cdc dice ta yéu ciu

Khi da dinh nghia 1 bai toan thi budc tiép theo 13 phai tim hiéu xem hé
théng dy kién s& yéu ciu lam c*ii gi? Piéu quan trong & day la phai xéy
dung duoe danh sach cac yéu ciu cla ngudi str dung. R3 rang la o day can
¢o su trao déi, hiéu biét }Dum ngudl st dung va ngudi pha{ trién hé théng vé
nhitng di¢u ma ho mong mudn. Dua trén nhitng yéu cdu ctia ngudi sir duné,,
nguoi phdt rién duwa ra cac dac ta cho hé théng. Npudi xdy dung hé théng
phai ra 101 dugce cac cau hot:

1 Déau ra (output) cua hé théng 1a cai gi? .

+ Hé thong sé phai lam cai gi dé ¢6 két qua mong mubn, nghia 1a phai xir
ly cai gi?

+ Déu vio (input) cua hé 1héng la cai gi?

+ Nhitng tai nguyén ma hé thdng yéu cau 1a cai gi?

Phai hi¢u rd ngudn gdc, cac dang thong tin ¢in cung cdp cho hé thdng
hoat dong. Hé théng s& piai quyét vin dé gi, nhimg két qua cin phai co 1a gi.
Xac dinh duge mbi quan hé gitta dau vao/ra (input/output), nghia 1a xéc
dinh duge nhimg khang dinh vé mdi quan hé giita tién diéu kién va hau diéu
kién cho cic qua trinh trong hé théng,

Cac die ta chi tidt phuc vu cho vige xay dung va tric nghi¢ém h¢ 1héng dé
kiém tra xem nhimg nhiém vu dit ra ¢6 duge hoan thanh hay khéong.

1.2.3. Xic dinh ¢ic dbi twong

Théng thudng cac dbi trong s& duge xac dinh thdng qua cdc thye thé
trong thé gi¢i thye va duge triru tegng hoa thanh cac déi tuong triru
gng. PE xace dinh cdc dbi trong ching ta ¢6 thé sir dung mot trong
nhing céng cu sau:

1. So dé dong dir lidu

2. Phan tich viin ban,

Ser dé dong div lidu:

So db dong dir lidéu la mé hinh hé thong cho ca dit liéu 1n qua trinh.
Thong tin ldy tir cae ngudn dix lidu, duge chuyén dén cho mot hay nhiéu qua
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trinh xtr ly va nguoc lai, mét qua trinh khi nhin da thong tin vao (input) thi
bat dau thue hién, xur ly théng tin va cho cac két qua (output) va ching dugc
gui 16 cac kho dir li¢u. Trong so dé dong dit lidu, mét qua trinh s& dugce
thie hién khi ¢ du cde théng tin dau vao (theo cac duong ¢6 miii tén dan
dén qua trinh do).

Trong so d, hinh tron hoic eltipse dugc sit dung dé biéu dién cho mét
qua trinh, trong hinh ¢ 1&n goi cua qud trinh. Tén goi cho mét qua trinh
phai 1a duy nhét va bao gier cling phai bat dau bing dong tir két hop véi bd
nglr nhu: "Xu 1y don hang”, "Ghi nhan ngudn hang” v.v... Vi du:

Dom diit hang % Chi thi
_— —_—

Chire néng quan trong cua qua trinh 1a xir Iy dir lidu, bién ddi théng tin.
Dong dir liéu durge biéu dién bing duomg thang ¢6 miii tén 1am nhiém vu
chuyén 1ai thong tin vao hodc ra khoi maot qua trinh. Miii tén chi hudng cia
dong thong tin. Luu ¥ la ¢ day chi noi téi s van chuyén thong tin logic
chir khéng phai théng tin ¢ dang vat ly. Dong dir liéu duoc gédn véi mot tén
1lurng khong nhat thiét phai la duy nhéat, Cac dong dir liéu, va tén duoc
2dn cho né phai chi ra dugce théng tin logic tuong ting cho mét qué trinh.
Trong so dé dong dir lidu, céc dit lidu duoc biéu didn banf, hinh chit nhit
cd chira t&n cua thdng tin dugce cét gitt. Tén gin véi dit ligu phai la danh
tr. Vidu:

| RHACHLIIANG |

biéu dién cho nhimg thong tin vé khach hang duoc ¢6 tén 13 KHACI 1 HANG.
Gitra dir liéu va qud trinh ludn cé it nhit mot déng dir lidu lién két.

Don dat hang Chi thi
| Khach hang —— . Kho siach

Ilinh 1-3. So d6 dong dit liéu

Cac qua trinh duoc biéu didn trong cac 0 hinh tron hoic ellipse 1a cac thi
tuc, cac ham. Hinh 1-3 mé ta so d dong dit lidu cia hé théng xir 1y don
hang va vin chuyén théng tin cho cbng ty phét hanh sach.

Trong so db dong dir lidu cua hé théng thi cac thuc thé duoc bidu didn
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trong cac hinh chit nhat va cac kho di li¢u duge biéu didn véi tén gol da
trong hai duong thang song song. Kho dir liéu biéu dién cho mét lugng 1ém
théng tin can phai luu trir trong mét thoi gian dai, thudmg 1a trong céc tép dir
lidu dé cho nhilu ngudi cé thé truy nhip vio. So d6 dong dir lidu ¢ thé sir
dung dé biéu din qua trinh xtr 1y thdng tin trong hé théng & nhidu mic d
triru tuong khac nhau. Qud trinh "Xxr ly don hang”, "Tap hop don hang" &
hinh 1-4 duge lam min tix qua trinh "Xur iy don hang” & hinh 1-3 va ¢6 thé
tiép tuc duge lam min thém, md ta nhing qua trinh nhu thanh todn, giao
hang v.v..., & mirc do chi tiét hon.

CSDL vé sach

Pon dat sich ———> w Cac kho sach

CSDL vé khach h’l"/

Hinlt 1-4. So dfﬁ dong dir 1iéu trong hé xar ly don dat hang

Phuong phip tao ra so' ¢6 dong dir ligu

Chiing 1a ¢ thé tao ra so d6 dong dir liéu theo mét trong hai cach sau:

1. Dimg so dé chire ning: So dd chirc nang chi cho chiing ta biét vé
chire nang va cau tric phan cip cong viée cAn thuc hién. Mt trong nhimg
nhiém vu dau tién cua ngudi phén tich 1 phén tich bai toan ¢2 xay dung so
dd chirc nang cta hé théng. Theo phuong phép c¢6 cdu tric, viéc phan ra
chirc nang cua hé théng thanh nhitng chitc ning con lai bao ham nhiéu
chitc nang con khac nira s& cho két qua 1a mot so 46 phan cip cac chirce
nang cta hé thdng (phan tich chire nang va cich xay dung so d8 chirc ning
duge dé cdp k¥ trong cubn "Phén tich, thiét ké va cai dit hé théng tin quan
1y. Vién Tin hoc"). Cac chuc ning trong so dd chirc ning s& duge chuyén
twong g sang qua trinh trong so do dong dit ligu. Duya vao két qua tim
hiéu, phén tich bai toan dé xdc dinh cac ngué)n dit liéu, kho dit liéu vao/ra
cho cac qua trinh trong so dé dong dir liéu.
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2. it dung so dé ngit canh: So db ngir canh thudng dwoc str dung & giai
doan dau cta qud teinh phan tich va dugc dung ¢ vach pham vi hoat déng
ctia hé théng. Thong thuomg so db ngir canh duge xdy dung dudi dang tua
nhu so 4 chire ning, bao gém mdt nut chinh bidu dién cho nhiém vu trung
tam cua hé thdng. va tod ra 1a cdc tdc nhan ngoai hodc nhém céng viée cd
lién quan,

Phan tich so 46 chire ning, so dé ngit canh va céch xdy dung so dé dong
dir Hiéu ¢6 thé tham kha trong cudn "Phan tich, thiét ké vA cai dit hé thong
tin quan 1y, Vién Tin hoe".

Chung ta ¢6 thé dua vao dinh nghia cta so dd dong dir lidu dé xéc dinh
cac déi tuong. Trong so dd dong dir liu, nhitng 6 hinh chir nhat, 6 ¢6 haj
duong thing song song bidu didn cho dit lidu, kho diy liéu ¢6 thé duoc xem
nhur 1a cac ddi trong. Luu ¥ rang khong c6 su tuong ng 1-1 giita nhitng
nit biéu dién cho d li¢u, kho dir liéu trong so dd dong dit liéu véi cac ddi
tugng. Mot ddi turong 6 thé 1a dai dién cia mot hay nhiéu nat dix lidu, kho
dit ligu trong so dé dong dit liéu tuy thude vao ngir canh ctia vin dé ma no
mé ta. Vi du trong hinh 1-4. ching ta s& ¢6 ba ddi tuong: SACTH,
DON_HANG va KHACH_IHANG. Hai nat: kho dit liéu "CSDI, vé sa:h"
Vo1 nit dr tidu "Céc kho sdch" ciing dai dién cho déi tugng SACH vi ang
quan Iy nhitng théng tin vé sdch; déi tuong DON_HANG duge xic dinb tir
nit "Don dat sach” con KHACH_HANG duge xdc dinh tir nit "CSDL va
khach hang".

Phin tich vin ban:

Cdch thire hién thi hai la dua trén mé ta béng vin ban cia bai toan hodc
101 giai dé phén tich. Vin ban mé ta ¢é thé gdm ¢6 mot hay nkiéu ciu, mot
hay nhié¢u doan, chuong, phin, tuy thude vao mire do phirc tap cua bai toan.
Trong d6 cde dbi tugng thuong duge mé ta bing cac danh tir. Danh tir
thueng duge phin loai thanh danh tir riéng, danh tir chung, va céc danh tir
triru tirong hoac danh tir chi dai lugng.

Diéu quan trong can hru y khi phan tich la phai dua vio ngir nghia va
ngit canh dé phin loai danh tir. Mot tir ¢6 thé 1a danb tur chung trong ngit
canh nay song no ciing ¢ thé 1a danh tir triru tuong hodc danh tir chi da
luong trong ngir canh khace. Ciing can luu ¥ 14 khéng phai tat ¢4 cac danh tir
déu duoc ding dé bidu di&n cho nhitng dbi twong cn thiét cho hé théng cua
ching ta.
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Bing 1-1. Bang phiin loai danh tur

Kiéu eiia Y nghia Vidu
danh tir _
Danh tir chung | Xdc dinh mét lop ciac thuc | O 8, khach hang, hoc
thé sinh
Danh tirriéng | Tén cua mot dbi twong xac | Nguyén An, IBM, BBC
dinh
Danh tir triu | Xde dinh chdt lwgng, dai | Thu nhap, luong, giao
teong hode dal | lugng hodc hoat dong Ung | théng
luong vol danh tir

Tém lai, chiing ta ¢é thée sit dung mdt trong hai cong cu trén dé xéc dinh
danh sach cac ddi tuong cia bai toan {mg dung va sau dé tiép tuc:

I. Xac dinh nhiing ddi tugng chi ndm trong khéng gian bai toan, khong
gian 1&i gidi, va nhimg ddi trong nam trong khong gian bai toan nhung nam
ngodi gidi han cua hé thdng phan mém.

2. Xay dung ¢ae thude tinh cho cac dbi tugmg cua khéng gian 1oi giai.

Sau khi da xac dinh duoc cac dbi tuong thi nhiém vu tiép theo 1a xdc dinh
nhimg thude tinh md 1a cac tinh chit cta timg lép d6i tuong. Nguoi phan
tich ¢6 thé dua vao ba ngudn cung cip thdng tin co ban sau dé tdp hop, xdy
dung nhimg thude tinh cho timg Lép dbi tuong:

1. T nhitng kinh nghiém, tri thire cua ngudi phan tich hé théng vé thuc
té cong viée trong linh vure tip trung nghién ciru d& du doan, xdc dinh danh
sach cac thudc tinh,

2. Tir nhimg ngudi siv dung, thdng qua cdc cude phong van, trao ddi va
tim hiéu bai toan cu thé dé lap danh sach cac thude tinh.

3. Ttr nhitng hé thdng cli, nhitng bang biéu, bio cdo va cac 1ai lidu khoa
hoc duoc st dung thuong xuyén trong linh virc dang nghién ciru dé chon loc
ra nhitng thude tinh cho 16p cac dbi tuong da xéac dinh.

Theo cich thire d6 chiing ta ¢ thé dé xudt danh sach nhimg thude tinh
cho cac lop SACH, DON_HANG va KHACH HANG trong hé quan ly
kinh doanh sach da néu & trén nhur sau:

Péi voi lop SACH

Tac pia  : Tén tac gia cua cudn sach

Ten sach :'I'¢n goi, tiéu d¢ cha cudn sach
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Nha XB :Nha xudt ban

Nam XB :Nam xuit ban
Pbi véi 16p DON_HANG

So_hieu  :S6 higu don dit hang

SH KH  : 806 hiéu hogc tén khach hang

Ngay DIT : Ngay dat hang

Ngay GH : Ngay giao hang
Déi voi top KHACH HANG

SH _KH  : S hiéu khach hang

Ten_KH  :Tén khach hang

Dia chi  : Dia chi, noi giao hang

TK_KH  :Sb tai khoan cta khach hang trong ngan hang
Danh sach cac thude tinh cna cdc IUp s& duoge tiép tuc xem xét, bd sung

cho diy du trong giai doan thiét ké. Cén luu y 12 phai cin nhic dé dua ra
duoc nhiing thude tinh chung nhét, véi nhitng t¢n goi ddc trung cho ting lép
débi trong.

1.2.4. Xic¢ dinh cic haim

Dé mé ta ddy du, chinh xac cac déi tugng chiing ta cén tiép tuc xac dinh
cdc ham md ta hanh vi cda chung. Ching ta cé thé dya vao vin ban mé ta
bai todn dé xac dinh cac ham. Thong thuorng,, trong cac cdu md ta th1 dong

tr dirgre dung, dé chi mét hanh dong, s xuft hién, phan loai hay ciu thanh
cla cdc doi tuong.

Bing 1-2. Bing phin loai déng tir

Ciac kitu dng tir Y nghia Vi du
Béng tir chi hanh ddng Néu cdc hanh dong Poc, viét, mua, bin
Dong tir chi sy xudt hién | Phan loai La, nim trong v.v...
Dong tir chi sé hitu Chu thanh C6, la mdt phin cua
Dong tlr ¢hi sy so sanh Cac phép so sanh Nhé hon, bing v.v...
Déng tir chi trang thai Diéu kién - bit bién | Cln, phai c6 mat

Céac dong 1ir chi hanh dong va so sanh gitp cho ching ta xdc dinh duge
ca(, ham, con dong tir chi sy xudt hién, so sanh giup ching ta xay dung droc
cau trdc phén loai. Bon‘g, tlr s& hitu giup cho viée xéc dinh nhitng cu trac
cdu thanh cla cac dbi tuong. Cach thir hai 1a dua vao so 4 dong dit liéu dé
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xac dinh cac ham, cdc chite ndng duoc biéu dién béng cac hinh tron hodc
ellipsc. Vi du. d8 mé ta cho hanh vi clia ddi tuong trong 16p
KHACH_HANG ching ta phai xdy dyng cac ham xir Iy nhiing thudc tinh da
xac dinh & trén nhu cac ham xéac dinh nhiing théng tin vé& khach hang: sb
hiéu, ho va tén, dia chi, tai khoan v.v...
1.2.5. Xac dinh méi quan h¢ giita cic ddi twgng
Buée 1iép theo ta xde dinh mdi quan hé gitra cac déi tugng, nghia 1a sy
trao ddi thdong tin gitfa ching. Nhu chung ta thiy, trong mdt hé théng mbi
thue thé phai ¢6 quan hé it nhit véi mot thuce thé khac. Ching han, trong
hé théng quan ly kinh doanh ctia ¢cdng ty phat hanh sach véi so db dong dir
liéu da xay dung ¢ hinh 1-4, khach hang muén mua séch thi phai ghi vao
don dat hang, nghia 1a déi tuong KHACH_HANG s& phai giri mot thong
bao (don dit hang) cho déi twgng DON _HANG. Tuong tu, DON_HANG
lai ¢6 quan hé voi SACH vi nhitng cudn sach s& duge ban cho khach hang
khi nhdn duoc cac don dit hang. Quan hé gifta céc 16p dbi tuong cé thé co
nhimg kiéu khac nhau va duge phén thanh ba kiéu sau:
1. Quan hé mot - mot
2. Quan hé mat - nhiéu
3. Quan hé nhiéu - nhiéu
Quan k¢ mdt - mdt: Hai 1op ¢d quan hé 1-1 néu voi mdi dbi tugng cua
tGp nay co lién quan turong g mot dbi trong o lop kia va nguge lai. Vidu:
Hai lop PIHIU_GHI va MAT HANG ¢6 quan h¢ 1-1. Mbi phiéu ghi trong
lgp PHIEU _GHI sé mé ta dung mdt mit hang dugc quan ly trong 1ép
MAT HANG. Quan hé nay duoc biéu dién nhu sau:

f - - 1
Lemcu e | | MAT HANG |

Hinfr I-5. Quan hé mdt - méot

Quan hé mdt - nhiéw: Hai 16p A va B ¢d quan hé mot - nhiCu néu:

- Véi mdi dbi tuong trong 16p A ¢6 quan hé véi mdt hay nhiéu ddi tuong
trong lop B.

- M&i di tugng trong 16p B ¢6 quan hé voi mot dbi tuong cia 16p A.

Quan hé mdt - nhiéu duge bicu dién nhu sau:

TS —
[ pon_nang B>

Hinl 1-6. Quan hé mot - nhiéu
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Lép KITACH_HANG c6 quan hé mt - nhiéu véi 16p DON_HANG vi
mat khach hang ¢é thé dit nhidu don hang khac nhau.

Quan hé nhiéu - nhicu: Hai 6p A va B ¢6 quan hé nhéu - nhidu néu:

- Mdi déi tugng A ¢d su tuong img voi nhidu déi trong trong 3.

- Nguge lai, mdi déi twong trong B cling co trong tmg véi nhidu ddi
tuong trong A.

Quan hé nhiéu - nhiéu duoc biéu didn nhu sau:

D‘% [ NHA CUNG_CAP }—

L_B ’7 MAT HANG }—
Hinft 1-7. Quan hé nhiu - nhidy
[Tai I6p NHA_CUNG_CAP va MAT_HANG c¢6 quan hé nhidu - nhidu vi

moi xi nghiép co thé san xudt va ban ra nhidu mét hang va nguogc lai, mét
mit hang ciing ¢6 thé duroc san xuit & nhidu noi.

M6 hinh dir li¢u va nhitng quan hé giita cac dbi tuong duge st dung
khéng chi nhu mdt ¢dng cy dé phan tich, thiét k& ma con nhur mot phuong
phép kiém chimg cdc yéu cu cua hé thdng. Nhitng van dé vé xay dung mo
hinh dit li¢u. md hinh quan hé va cac bude chudn hoa div lidu ¢4 thé tha n
khao trong cudn “Phén tich, thidt ké va cai dit hé théng tin quan 1y, Vién
Tin hoc™.

1.3. Vidu

1.3.1. Phit biéu bai todn

Tai khoa Tin hoc ciia mdt truomg dai hoc cé khoang vai trim cudn sach
dé cho cac can bd nhén vién trong khoa muon. Hay xdy dyng mét hé théng
dé quan ly trén may tinh nhimg cubn sach ma khoa ¢4, nhimg cudn nao
dang trong phong lam vige, nhitng cubn nao dang ¢4 nguoi muon va ai
Mg,

Bay la vi du don gidn, nhung ciing kha dién hinh trong qud trinh
phan tich. thiét ké huong déi twong. Ching ta ciing s& phan tich kha
nang mo rong, kha ndng bao tri hé¢ thong hwéng ddi tugng theo nthimg
yéu cdu méi cin mé rong va phat trién hé théng nham dap tng nhu
¢iu cua nguol su dung.

D& giai quyét bai todn di néu & teén, ching ta ¢6 thé s dung mot trong
nhitng h¢ quan v dir li¢u phd dung nhu FoxPro, Access v.v... () day ching

444



ta mudn théng qua vi du nay lam 3 hon nhimg cong viée, cac bude can thyc
hién trong qua trinh phan tich hudng déi tugng.

1.3.2. Phin tich hé thng

Bai toan néu ¢ trén trong dbi 13 rang. Yéu cdu xdy dung hé thdng phén
mém dé quan Iy cdc cubn sach, Phin tich huéng ddi tuong 13 viée 1ap lai
nhiéu lin viéc phén tich bai toan dé xdc dinh cac dbi twong va xay dung cac
dac ta bai toan. Nhung phan tich buong dbi tugng con co yéu té tdng hop.
Viée thue hién triru twong hoa nhimg yéu cdu cia ngudi sir dung va xac
dinh r5 duoc cic ddi tugng chinh cho phép tap hop chiing dé tao ra cu tric
hé théng logic hd tro cho giai doan thiét ké 1iép theo.

Nhiém vu chinh cia giai doan phan tich 1a xdy dung mé hinh khai niém
cho thé eiai thue. Thé giai thue cta chang ta & day gém nhiing cudn sach va
ban doc. Nhitng cudn sach s& duoe dé & diu 30, trong phong lam viée hoac
da cho a1 muon.

Dé hi¢u o hon vé cdc thue thé va mbi quan hé cta chang trong thé gidi
thue ma bai toan dit ra & diy 1a sach va ban doc, ching ta can tim hiéu ky
vé hé théng ¢o lién quan nhu hé théng thu vién. Trén co s& dé. xdy dung céac
dic ta yéu céu cho bai toan.

Phan tich k§ bai todn. dya vao vin ban md 14 bai toan chung ta thiy ¢6
hai 16p ddi tuong la: SACH va BAN _DOC. Trong céc hé théng thu vién,
mdt cudn sach cd thé duge xéc dinh thong cac thude tinh nhar: ma sé thu
vién, tén (ac gia, tén goli cudn sdch, nha xuft ban, nim xuit ban v.v... B¢
don gian chung 1a ¢d thé dung tén tac gia dé xac dinh cudn sach, hoic tén
goi cing tén tac gia néu nhw ¢6 hai cudn cung tac gia, con ban doc thi s&
dirge xac dinh thong qua he va tén cua tirng ngudi. Vi du: Peter Norton 1a
cudn sdch “Céam nang lap trinh” do Peter Norton viét, 1a mot ddi tuong
trong 16p SACH. Lan Anh 1 tén mdt doc gia, 1a mot ddi tuong trong 1op
BAN DOC v.v...

Hé théng phin mém ma ching ta xdy dung s& phai giai quyét cac van
dé sau:

+ Lan Anh dd muon cudn Peter Norton.
+ Hoang Trung d3 mugn nhitg cudn sach nao?
+ Aj muon cudn sich Peter Hendenson?
+ Lan Anh tra cudn Peter Norton.
+ Mot cubn sach mai duge bd sung.
Diy chinh 12 danh sach cac yéu cdu cua hé théng.
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Sau khi da xdc dinh dugc cie yéu chucua bai toan va lop cac dbi tuong,
ching ta thue hién budc tiép theo la xac dinh céc thudc tinh, ham va méi
quan hé gitra cac 16p dbi tuong.

Sach 14 déi twong da duge xac dinh va dugce bidu didn nhir sau:

SACH
Peter Norton

Trong do. SACH 1a tén goi 16p tit ca cac cubn sach co trong thur vi¢n,
Peter Norton 1a t€n mét cuon sach, mot d6i twong cu thé. Tuong ty doi
twong ban doc s€ duge méd ta nhu sau:

BAN DOC
Lan Anh

Trong do. BAN DOC la 16p cac doc gid va Lan Anh 12 mot ban doc, mot
doi trgng trong 1ép do.

Trong hé théng thu vién, nhitng cudn sach va ddc gia sé duge md 1a
tuong g 1a cac dbi twong SACH va BAN_DOC. Bing nhiéu cach khac
nhau, chiing ta phén tich va xde dinh duoc céc thude tinh, cdc ham cho hai
16p SACH, BAN_DOC,

class SACI

{
Attribute //Thudc tinh

Tac_gia : Tac gia cubn sach,

Ten_sach : T&n goi hofc tiéu dé cioa cuén sach

Xuai ban : Nha, nd3m xuit ban

Noi giu : Sach dd cho ai mugn hay cé tai thu vién
Function //Ham

Nhap sach(} : Nhap cac théng tin v& cubn sach vao

thu vidén
Cho muon{) : Xac dinh 14 sach di cho mugn
Hoan tral{) : S4ch da dugc tra lai thu vién
Display() : Hién caAc thdng tin v& cudn sach
'
class BAN DOC

{
Altribute //Thudc tinh

llo_ten : Ho v3 tén ngudi mugn sach,
Dia chi : Bia chi, dién thoai citla ban doc
Ten sach : Té&n nhimg cudn sach di mugn

Function //11am
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Nhan HT{) : Nhap h¢ tén, dia chi clda mdt ban doc

Muon { ) : Nhadp thém nhiing cudn sach mdi muon

Traf{) : Tra sach cho thu vién

Display() : Cho biét nhiing théng tin v& ban dgc
}

Biy pitr ching ta cfn xac dinh ndi quan hé gitra hai 16p SACH va
BAN DOC. Vi dy, La1 Anh muron cudn Peter Norton ¢6 thé duge md ta
nhu dé thi suu:

BAN DOC

> [.an Anh

v

SACH

tan Graham

Hinh 1-8. Lan Anh muon cubn sich Peter Norton

Mot cuon sdch ¢6 thé cho nhic¢u nhat mt ngudi mugn, nguge lai mt
nguoi ¢o thé murgn nhicu cudn sach. Do vay BAN DOC va SACH c¢6 quar

hé mdt - nhidu.
| nAN poC < sach

Hinh I-9. Méi quan hé giira ddc gia va sach

Trong md hinh dé thj cia chiing ta, mdi quan hé gifra hai lop d6i tuong
duge thé hién chi tiét hon nhu hinh 1-1¢.

4
BAN_DOC BAN_DOC BAN_DOC BAN_DOC
= Lan Anh Thu tla Van Dung Quynh Lien

- 7 g

SACH l SACH SACIL SACH

Peter Norton C 00A

Hinh 1-10. Thé hién mdi quan hé giira hai 16p déi twong SACH
va BAN_DOC
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So dé trcn md ta su trao doi thon;, tin gifta céc 1op ddi tuong. Lan Anh
muon hai cuén Peter Norton va C™ : Hoang Trung mugn cudn OOA, cuén
sach OOD van chua cé ai muon v.v...

Heé thdng cia ching ta Juén hoat dong bai vi:

+ Thudng xuyén cod ngudi muon sach.
+ M6t cubn sach duoc tra lat ho#ic duge mua bd sung.
Dua vao két qua phan tich ¢ trén ching ta dé dang x4y dung thlct ké va

cai dt hé théng quin ly sach don glan nhung dap ng duge yéu ciu datra la
quan ly duge sach va dé dang sua déi, bd sung khi can thiét.

§2. THIET KE HUGNG D3I TUGNG

2.1, Gidi thi¢u chung

Mue nay s€ mé ta p]nrong, phap thiét ké phﬁn mém dya trén cac déi
tuong. Phiong phip hudng dbi tugng (HDT) nhim che ddu thdng tin & mirc
t6i da va vi vily hd tro cho vide thiét ké nhitng he lhong vé1 nhitng cap bd
giita cdc thanh phén 1a cuc tidu nhung mire dd cb két hé théng lai cao h(m
cich tiép cdn chire ndng Ching ta s& 1dp trung nghién ciru cac budc cin
thue hién trong thiét ké huéng ddi tuong va vi du mé ta cach thidt ké cac
lop, xdy dun}, c¢du tric hé théng trong qué trinh phat trién phén mém.

Che gidu thdng tin 13 chién thuat thiét ké sao cho ¢6 thé gidu duge nhiéu
nhdt lzgng théng tin ¢ bén trong céc thanh phdn co s& ciia mot thidt ké,
Didu nay co nghia 1a sy trao dbi gitra cdc thue thé chia thiét ké 1a cuc tidu va
vi vy thiét ké d& dang thay d6i hon. Thiét ké huéng ddi tuong (’l KHDT) la
phuong phép thiét-ké duge thue hién theo nguyén ly che gidu théng tin.
Khac \’0‘1 cach tiép cin truyén théng (huornE chirc nang) 1a né xem hé lhong,
phan mém (HTPM) la tap hop cac ddi tugng tuong tac vdi nhau. Mdi di
tugng lam viée voi trang thai (diy fiéu) rleng ctia minh. Pi tuong, khai niém
co & da duge dé cdp nhitu & cac phin truée [a mot thue thé co tip céac
thude tinh va tip cac ham tac dong trén céc thudce tinh do.

Tép gia tri cac thude tinh xédc dinh trang thédi cia mot dbi tuong, Mat dbi
tuong khong dugce quycn truy nhdp truc tiép hodc lam thay déi trang thai
cla dbi tuong khdc. Didu nay din dén la cic dbi tuong chi cé thé trao ddi
véi nhau bang cac thong béo. Thong bédo s& kich hoat cdc ham ciia dbi twong
nhdn thong tin twong tmg. Hoat ddng cta co ché truyén thong bio gifta cac
dbi trong 1a di bo (khong dbng bd) vi vily chuong trinh duoc thiét ké theo
huéng dbi trong co thé dugce thye hién song song hodc tuan tu tuy theo
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phuong phap lip trinh va nhimp cdng cu ma chung ta thuc hién cai dat co
cho phép thuc hi¢n song song hay khdng.

Thiét k& huong dbi tuong 1a phuong phap thiét ké hé théng phin raém
khéng phu thude vao ngdn ngit l4p trinh. Nhiéu dic tinh nhu “che diu”, “ké
thira” 1am cho viéc thue hién thiét ké tré nén d& dang hon, don gian hon.
Nhitng thiét ké nay ciing c6 thé dwoc cai dat bang ngdn ngir chua c¢6 dic
tinh d6 nhu Turbo C. hodc Pascal, nhung 16t nhit 12 nén sir dung nhimg
ngdn nglr hudng dbi tugng dé cai dat nhimng thiét ké duoc thuc hién theo
cach tiép can huong déi. Nhiu ngdn ngir lap trinh hudéng dbi tuong nhu
Eiffel, Object Pascal, Smalltalk, C*™* ¢6 nhitng d3c tinh huéng ddi tuong hd
tro cho viéc mé ta va thuc hién cai dat truc tiép nhimg thiét ké hudng dbi
tuong hiéu qua hon.

Tém lai thiét ké hudng d6i tugng ¢6 nhimng wru diém chinh sau:

- Loai bé duge nhimmg mién dit liéu diing chung thong qua co ché trao déi
thong tin giita cdc ddi tuong bang cac théng bao.

- Céc dbi tuong duoc thiét ké I cdc thuc thé ddc 14p (theo nghia
khong st dung dir liéu chung), moi thay ddi vé trang thai, bd sung, sira
ddi cac hoat dong chirc ning cia mdt ddi tuong chi say ra bén tiong
cua dbi tugng ¢4, khong anh hudng dén cac dbi tuong khac. Moi sy
thay ddi trong thiét k&, trong h¢ théng phin mém chi say ra cuc bo débi
v&i mot s& dbi twong lién quan. Diéu ndy dam bao hé théng c6 tinh dé
mo rdéng va d& thich nghi, dap tng duoc nhiéu tinh chét quan trong
ctia san pham phin mém.

Cic ddi twong ¢6 thé duge td chirc phan tan hodc song song hay tudn ty
theo yéu cAu clia bai todn tmg dung va kha ning k¥ thuat thuc té cia dy an
phat trién tin hoc ang dung.

2.2. Cic budée thuc hién trong thiét ké huéng déi twong

Nhién vu cta thiét ké hudng déi twomg 1a xdc dinh cac déi tuong trong
khong gian bai toan, chuyén ching sang khong gian 1oi gidi, xdy dung mé
hinh kién tric va mé hinh tinh toan cho hé théng phin mém. Dé xiy dung
kién tric tong thé cho hé théng chung ta sir dung cach tiép cén dudi - lén
(bottom - up). Didu quan trong 1a phai tao ra duge cdu tric phan cip, xic
dinh duge cac 16p ddi tuong trirn tuong va giam thidu duoc su trao dbi giita
cac d6i wromg. O day ching ta ciing d chp dén kha nang st dung lal trong

thiét ke phén loai cic ddi twong thanh nhimg hé thong con trong ciu tric
phin cép.
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Céch tiép can TKHDT gdm céc bude sau:
I. Xac dinh céc 16p va cac doi tugng, céc thanh phin co ban cta 1 giai.
2. Xdy dung cac dic ta cho cac dbi tuong, cac i6p va mbi quan hé gitra
ching.
3. Xdy dung cau trisc phén cdp cho cac lop.
4. Thiét ké cac 16p.
5. Thié1 ké cac ham thanh phan cua lép.
6. Thiét ké chuong trinh chinh.
Xde dinh cdc doi tiwpng trong khéng gian loi giai
Khi phan tich van ban mé ta bai todn va cdc yéu ciu cia ngudi sir dung,
ching ta xac dinh duge cac thuc thé, nhitng déi tuong trong khdéng gian bai
todn. Bude tiép theo la phén tich ky cac dbi tuong, xac dinh cdc thudc tinh
va cac ham dic 14 cho timg d6i tugng. Ddng thoi xac dinh thém nhimg déi
tuong mai xuit hién trong khong glan 101 gidi. Khi xay dung cic dac ta cho
ddi tugng. ching ta phai xac dinh duge cac thude tinh, diF liéu mé ta trang
lhéi clia déi tugng va cac ham mé 3 hanh vi cta déi tegng. Thude tinh 13
mién dir licu riéng cua lO’p ddi tuong, 1a dir liéu cuc bd trong mot lorp Thye
hi¢n nguyén ly che gifu thdng tin, trong mét 1op dir 1iéu c6 thé td chie
ihanh hai ving: ving s¢ hitu riéng, chi danh riéng cho nhimg dbi tuong
trong cung ldp va ving dung chung, cho phép nhimg dbi tuong trong cac
l0p ¢6 quan h¢ v&i nhau duge quyén sir dung. Cac ham (nhiéu sach con goi
la tha tue, dich vy, phuong thire) co thé dung chung cho méot sb déi tugng.
Qua trinh xac dinh cac ham mo ta dbi tugng (con duge goi la ham thanh
phan cua 1¢p) duoc thue hién nhu sauw:

[. Néu mdt ham chi can thiét cho mot dbi tuong thi ham nay chi hoat
don;: trong dbi tuong yéu cau.

2. Néu ¢6 hai hodc nhiéu hon dbi tuong cin yéu cdu vé mot ham thi cin
phai xic dinh ving hoat ddng riéng ciia ham trong cac dbi twong do.

3. Néu ¢6 mét ham cén nhidu hon mét kidu déi tuong (lién quan dén hai
hogc nhidu hon céac lép dbi twong) thi ham do khong phai [a mdt ham cb két,
do vay can phai phan tach dich vy d6 ra thanh céc ham min hon.

Bing cach do ching ta xay dung dugc danh sach cdc ham mé ta hanh vi
clia cac dbi tugng. Ddng thoi chung 1a ciing loai b duoc nhig du thira,
nhimg thanh phin phu khéng can thiét trong cdu tric va trong cac dbi trong.

Su phu thupe giiia cdc Iép

Muc tiéu ctia thiét ké 1a xay dmg cdu tric phéan cép cho hé théng. Do vay,
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nhlcm vis tiép theo cua ching ta [a xac dinh méi quan hé giita cdc lop dbi tuong
chu thanh hé thong. LUp 1 tap hop cic dbi tuong c6 chung mét s6 thude tinh,
mét s& ham vira da dé phén biét véi nhitng 16p khac. Di tuong la thé hién cua
16p. Trong thiét ke, khai niém lép dbi twong va dbi tuong 13 hdu nhu khéng
phén biét, cdc lop biu dién cho cac ddi tuong trong khong gian 1 giai. Dé xay
dung duoc mé hinh kién triic cho hé théng phin mém, chiing ta can phén biét
ba loai quan hé quan trong gifia cac 1ap:

- Quan hé ké thira

- Quan hé thanh phin

- Quan hé vé sir dung

Quan hé ké thire: Trong thuc té, ¢6 nhiéu 16p ¢6 nhimg thudce tinh, ham
gidng nhau khong nhitng chi trong cing mot hé théng ma c6 thé & nhiéu hé
thong khac nhau. Mat trong nhitng muc tiéu quan trong cuia phuong phap
huéng doi tuong 1a xdy dung cac lép déi twong ¢6 kha ning sir dung cho
nhiéu ing dung khéc nhau trén co s khai thac triét dé nguyén 1y ké thira.
Quan h¢ ké thira giita cac 1op la sy gibng nhau trong cac 16p dbi twomg va
kha niing s dung mot s& dic tinh ké thira tir nhiing l6p trude. Mot 16p co
thé s dung lai mét sé thude tinh, ham cta mot hay nhiéu 1ép d4 duoc dinh
nghia trude. Lép dwoc dinh nghia trude ¢6 nhing tinh chét chung dé cho
nhimg 6p khac ¢6 the ké thira duge goi 12 1ép co s& va 1ép ké thira 16p co
s& duge goi 1a 16p dan xudt (hodic 14 16p con).

1.6p din xuét ké thira mét sb hoiic 141 ca céc dic tinh cla mét hay nhiéu
1Op co s6. Mt 1dp co thé ké thira céc tinh chét ciia nhidu 16p & nhidu mirc
khéc nhau va duoc bd sung thém mét sé dac tinh riéng. Cé nam loai ké
thita: ké thua don. ké thira bi. ké thira da me, ké thira phan cp, ké thira
phure hop. Trong quan hé ké thira, chi nhitng thudc tinh, ham duoc khai bao
sur dung chung moi duge quyén ké thira.

Vi du: Trong hé théng quéan 1y cac loai chim, 16p co s& dau tién chung ta
¢6 thé xdy dung 1a lép CAC_LOAIL CHIM cé thude tinh, chirc ning chung
nhit nhu ¢6 16ng, dé chtrng. Trong sb cac loai chim thi ching ta ca thé phan
lam hai logi: loai chin khong bay duoc va loai chim biét bay. Hai 16p
CHIM_BIET BAY va CHIM_KHONG BIET BAY ké thira tir 16p
CAC_LOAI_CHIM nghia la cac dic tinh: ¢6 10ng va dé ching khdng cin
phai md ta trong cac 16p d6 nita ma chi cén bd sung nhimg dac tinh mo ta
thém vé kha ning biét bay hoic khéng biét bay ca cac lodi chim. Tiép tuc
phan tich 16p CHIM_KHONG BIET BAY, gia st gdm hai lép
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CANH_CUT va KIWI con lép CHIM BIET BAY gém cac lop
CHIM_CO DO, CHIM_NHAN v.v... Trén co s& x4c dinh quan hé ké thira
cac loai chim chiing ta co cdu triic nhu trong hinh 2-1.

CAC_LOAL CEHIM |
-Co long
- Dédng
b
CAC L.OAl CHIM CHIM_KHONG_BIET_BAY
- L.ong canh phat trién - Ldng canh Khéng phat tridn
CHIM_CO 1O i CHIM NHAN CHIM CANH CUT KIWI

Hinh 2-1. Quan hé ké thira

Quan hé¢ thanh phdn: Dbi tugng cua 1op nay ciing 1a phén t¢ caa
1&6p khac.

Vidy: Trong hé thdng quan 1y can bd khoa hoe ciia mdt co quan thi mét
cdn bd nir tré s€ 1a thé hign ciia LOP_CAN _BO TRE va cling 13 thanh phan
caa lép CAN BO NU.

Quan hé vé sir dung: Kha ning st dung cta mot 16p dé doe, xir ly cac dbi
twgng cia nhitng 1&p khic.

Vi du: Mot 16p A ¢6 thé sir dung cdc 16p B va C theo cac cach nhu sau:

- A doc cac phén ti cua B

- A goi téi ¢de phin i cua C

- A tao ra B bang cac sir dung to4n tir new

M&i quan hé cia cac L6p déng vai trd quan trong trong thiét ké chwong
trinh sau nay.

Té chive phin cdp cic I6p (theo nguyén ly tng quit hod)

O trén ching ta da nghién ctire mdi quan hé ma chl yéu 13 quan hé ké
thira cua cac 16p déi wegng. O day ching ta dya vao nhitng mbi quan hé 46
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dé xdy dung ciu tric phén cdp trén nguyén tic str dung lai t&i da cac thude
tinh va hiam cta nhimg 1dp da duoc thiét ké trude.

Té chirc phan cip cac top la tap trung phéan tich timg nhém 16p co lién
quan dé xac dinh duoge nhitng thudc tinh, ham chung nhét coa ca nhém va
sau do két hop ching lai dé tao ra 16p méi. Lép moi duoe goi [a 1op trim
tuong va ciing 1 16p co s& dé cho cac 1ép trong cung nhém ké thira. Lop
triru tuong ¢ thé co hodc khong c¢o thé hién la di tuong trong khdng gian
bai toan. N6 duoce tao ra thuin tuy bang cich gdp nhimg thude tinh chung
lai & nhiéu muec triru twong khac nhau cho dén khi cam thdy chic chén
khong con mot ldp nao mén duoe tao ra nira.

Vi du: Sau khi phéin tich k¥ bai 10dn quan ly nhan sy cuia mot xi
nghiép ching ta c6 duge cac 10p dbi twong: CAN BO QUAN LY,
NHAN VIEN PHUC VU, CONG NHAN, CAN BO TRUNG CAP,
kY SU. TREN DAI HOC.

O mue the nhét chung ta thidy hai 16p : CAN BO QUAN LY,
NHAN VIEN PIHUC VU. cé thé gép nhitng dic tinh chung vé nhimg
thude tinh. choe nang lién quan dén céng viée phuc vu, quan ly xi
nghiép dé tao ra mot 16p mdi 1a CAN_BO_GIAN_TIEP. Tuong ty hai
l6p CONG NHAN. CAN BO TRUNG CAP c¢6 nhitng thudc tinh,
chue ning chung la tham gia true 1iép san xudt ra san phdm cia xi
nghiép vi viy c¢6 thé gdop chung lai dé tao ra lop maéi
TRUC TIEP SAN _XUAT. Nhimg can bd thude 1op TREN DAL HOC
va KY SU ¢o6 chac ﬁz“mg chung 1a nghién ctru dé phat trién san xudt nén
¢6 thé gop lai thanh lop CAN_BO NGHIEN CUU. Cic méi quan hé do
duge thé hién nhu sau:

—>| CAN_BO_QUAN_LY |
| CAN BO GIAN TIEP }—ﬁ

—>1 NHAN_VIEN _PHUC VU |

> CONG_NHAN |

| TRUC TIEP SAN SUAT |—

__:,l CAN BO TRUNG CAP

%‘ KY SU |

| CAN BO NGHIEN CUU |

L=  TREN_DAI_HOC
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Céc  lop

moi

duoc

xay

dung:

CAN_BO GIAN TIEP,
TRUC_TIEP_SAN_XUAT, CAN_BO NGHIEN CUU lai c6 nhitng
thude tinh chung la can bd, nhan vién trong cing mdt xi nghiép nén cod
thé g0p nhimg dac tinh chung lai dé tao ra mot 1op triru tugng mm 1a
NHAN_VIEN. Nhirng gi da mé ta trong cdc 1dp co sor thi khéng cdn néu
lai trong cdc 16p dan xudt. Sau khi phéan tich ky mdi quan he giita cac
abi tong dé thiét k& 1op, ching ta s& dugc ciu trac phan cap cac 1op
cua hé lhons_ quan ly nhan su nhu sau (theo nguyén 1y tdng quat ho4).

NHAN VIEN
\: \ v
CAN B TRUC TIED CAN B3O
GIAN TIEP SAN XUAT NGHIEN_CUU
P ; —
CAN. BO NHAN_VIEN CAN_BO NHAN_VIEN
QUAN Iy PHUC VU QUAN LY PHUC VU

Hinh 2-2. Cdu tric phin cdp cac [op (dang cay)

Cau triic ma ching ta thu duge ¢ hinh 2-2 ¢6 dang cdu triic cay. Tuy
nhlen rong thue t& ¢ nhiéu hé théng trong dé cac 1op triru tuwong & mic
cudi khong ¢6 nhitng diic tinh chung de gop tao thanh mét Iorp mdi. Khi do

chung ta co mot dang cdu truc phan cdp dang rimg (c6 nhidu hon mat nat
géey nhu hinh 2-3.

v

—=

v

F'ﬂv

—

1

|

Thiét ké cic Iop
trong bude phan tich, chiing ta da xac dinh dwoge cac I6p véi céc thude
tinh va tdp 16i thiéu cac ham chinh thyre hién trén cac thude tinh mé ta ddi
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tuong clia 1op d6. Dé xay dung dugce thiét ké téng thé cho hé théng, ching ta
can xem xét cac 16p & mire dd chi tiét, bé sung thém nhing thude tinh, ham
can thiét cho cac lop déi wong. Ngoal‘ nhu‘*ng ham thé hién dac tinh co ban
cua do1 tuong trong mét [dp, chiing ta can bd sung cac ham phuyc vy sau:
1. Nhiing ham quan ly lop tra 101 cho céc cau hoi sau:
+ M6t ddi tuong dugc tao lap nhu thé nao?
+ Mat dbi tuong duoc huy bo nhu thé nao?

]

. Nhimg ham thue hién cai dat lop
+ Nhitng phép toan ndo dugc thue hién trén dir liéu kiéu lop?
3. Nhitng ham truy nhap vao lop
+ Lam thé nao chung ta nhan dugc thdng tin vé cac bién ndi bo cla
mot lop.
4. Ham xur ly 16i
+ Lam thé nao xir ly duge cie 161 xudt hién khi thao téc véi cac déi tugmg.

Dé thiét ké céc 16p c.hunb ta cin phaa biét 15 cach thire trao ddi thong tin
g,ura cac dbi tugng, cac moi quan hé vé ké thira, quan hé thanh phén va quan
hé vé str dung lai trong céc 16p. Ching ta phai tra lo1 duge nhimg ciu hon:

1. Cac loai diéu khién truy nhap cén thiét cho cac 16p co 567

2. Nhitng ham nao la nhirng ham a0? Ham &o 13 nhimg ham c6 cung tén
trong lép co s va 1op dan xudt. s¢ duoc phan biét trong qua trinh thue hién
bai timg dbi wong cy the,

3. Nhing thur vién cac 1ap nao duoe sit dung dé thiét ké 16p.

Két qua thiét ké 1op s& anh huéng rit 16p dén chéat luong phin mém. Vi
vay khi thiét ké 1&p ching ta cin cht ¥ nhing van dé sau:

1. Céc 16p chi trao ddi voi nhau thong qua cac ham.

2. Mot dbi tuong ctia mdt lap khéng duoe gui thong bao trie tiép cho dbi
trgng cua lap khac.

3. Ham duoc khai biao la chung (public) chi khi nd duge sir dung chung
cho nhidu déi twong ctia mot 1op.

4. Mdi ham lam nhiém vu truy nhdp hoic 1am thay ddi mét sb dir litu cia
lap ma no bicu dién.

5. Sy phu thude cva mot 1op vao cac 16p khdc cang it cang 181.

6. Tuong tac gilra cae op phal luén ludn tudng minh.

7. Lép ddn xudt 13 mdt trudmg hop cia 16p co sd, duoe bd sung thdm mot
s6 dic tinh riéng dé md ta chi tiét hon vé 1p con caa 16p co sd.
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8. Lop trén cung cua ciu tric phin ¢dp biéu didn mé hinh khai niém triru
tvong cua h¢ thong.

Théong thudng khi thiét ké cac 16p, ham va chuong trinh ch1’r1h3 ching ta.
nén str dung ngdn ngir lap trinh s& duge chon dé€ cai dat (t6t nhat 14 chon
ngon ngir 14p trinh huémg dbi twong nhi C™) dé mé ta.

Thiét ké ham thanh phin

Dén giai doan nay ching ta da xdy dung durge:

1. Cac doi tuong va lop

2. Céc thanh phan dir lidu

3. Giao dién gitra cac ddi tuong
4. Su phu thude cua cac 16p

5. Cdu tric phan cép céc 16p

Béay gio 1a lue ching ta cdn xem xét dén viée thiét ké cac ham thanh
phan, nhing phép toan thue hién trén cdc dir liéu cia dbi twong. Cac
ham nay ciing gidng nhu cac ham trong ngdn ngir ldp trinh C vi vy
ching ta ¢é thé sir dung k§ thudt phan rd chic nang trén-xudng (top-
down) dé thiét ké ching.

Vi du: Mot déi tugng ¢6 hai ham thanh phin F1, F2 tac dong 1én vung
dir liéu DL. trong d6 F2 lai ¢6 thé phan tich thanh cac khdi chire ning nho
hom nhur trong hinh 2-4.

DL IDL |
| DL
DL
[ | DL
DL DlL

Hinl 2.4. Thiét ké top-down c4c ham thanh phin

Trong moi khédi ching ta lai ¢6 thé sir dung k¥ thuat thiét ké cé cdu trac
dé tao ra cau tric phan cép vé chie nang cho nhitng ham phirc tap. Nhiéu
ngdn ngir 1ap trinh phd dung, nhu C, C** da dwoc xdy dung dé hd tro cho
phuong phap mé ta thidt ké va lap trinh ¢6 cdu tric. Ching ta c6 thé cai dat
cac don thé duge chu thanh wr nhiing céu tric twan t, tuyén chon va vong
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13p. Co 1hé thiét ké cac ham thanh phan theo phuong phap ¢6 cdu tric. Két
qua cta thi€t ke ¢6 cau tric cho mot ham 1a mot chu trac 6 mot 161 vao va
mét 16i ra duge t6 hop tr mot trong bd cdu tric co ban: cdu truc wan ty,
tuyén chon va vong lap.

Thiét ké chuwong trinh chinh

Budc cudi cing trong khau thiét ké hé théng 1 xay dung chuong trinh
chinh, gidng nhur chuong trinh main() trong ngén ngir C**. Hé théng duoc
bit ddu va két thic tai chuong trinh chinh. Do vy nhidém vu cta chuong
trinh chinh la:

1. Nhap dir liéu tir nguroi sir dung,

2. Tao ra cac déi tugng theo dinh nghia cac 16p.

3. 16 chite thue hién trao doi thdng tin giira cac dbi tuong.

4. Luu trit két qua xu ly hodc hi¢n lén man hinh, may in, thiét bi ngoai vi
theo yéu cau ngudi str dung.

Moi hoat ddng. xtr ly trong qua trinh thire hién chuong trink déu 1a két
qua cua su trao doi, tuong tac gita cac dbi tuong. Vi vay nhiém vu chi yéu
chia thiét ké chuong trinh 12 xéc dinh thir tr logic cna qui trinh trao ddi
théng tin gifta cdc dbi twong trong hé théng.

Chuong trinh chinh lién quan trre tiép dén ngudi sir dung. Vi vy trong
thiét k¢ chung ta ciing ciin dé cap dén thiét ké giao dién than thién véi ngudi
str dung.

Thiét ké giao dién nguwoi miy

Cé nhiéu kicu thiét ké giao dién da duoc tao ra nhim phuc vu cho
ngudi sit dung khai thic hé thong phin mém sao cho c¢é hiéu qua nhét.
Madi ki¢u déu c6 nhimg dac tinh va kha ning khac nhau. Piéu quan
trong la thiét ké giao dién phai phi hop véi 1inh vue tng dung va nhitng
cOng vi¢e cua ngudi st dung, nhimg ngudi tham gia truce tiép ddi thoai
voi méy tinh. Nhin chung, cac hé giao dién vdi nguoi sir dung déu cin
phai ¢6 nhitng tinh chit sau:

+ DE str dung: Giao dién thin thién, d& sir dung ngay ca véi nhitng ngudi
st dung khdng ¢6 kinh nghiém.

+ DE hoc: Céce 1énh, thao tac hé théng duoc xay dung theo nhitng qui
dinh chung, dé tiép thu va d& nhé.

+ Td¢ do thao tac nhanh, hop 1y: Cac bude thao tac, in nut trén ban phim,
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con chudt nhanh gon. tién loi cho npwdi sir dung. Thoi gian thuc hién va tra
lo1 trén may tinh nhanh va chinh xac.

+ Dam bao an toan: Kiém sodt dugc cac tinh hudng, nhimg thao tic cé
tinh hay vé y ctia nguoi st dung dén duoc xi ly tét.

De phat trién: Hé thong: ¢6 tinh mé, ¢é kha nang thay ddi, bd sung theo
yéu ciu cua nguol su dung.

Dudi ddy ching ta s& dé cap dén mot sb kidu thiét ké g:ao di¢n: dang héi
dép, thye don va biéu trgng. Ban doc nao quan tam siu vé thiét ké giao dién

v&i ngudi sir dung ¢6 thé tham khao cudn "Phan tich, thiét ké va cai dat hé
thong tin quan 1y, Vién Tin hoc",

Thiét ké giao dién doi thogi: Vige thiét ké dbi thoai bat diu béng viéc
chia cac chie niing vé giao dién cia hé théng thanh nhitng don thé. Mdi don
thé s& dam nhdn ding mot chiie ning cia hé théng. Vi dy, don thé nhap dir
liéu chi lam nhiém vu kiém soat dir li¢u nhdp vao 530 cho phu hop véi qui
dinh cta npudi thiée. Bang dbi thoai thuomg bao gom mot loat nhimg ciu
hot, thong bao nhac vé nhiing cong viée cua hé théng cin thue hign. Thiét
ké hoi dap phai bao quat hét cac truong hop. c6 day di cha thich, hudng din
tror g1up nguoi sir dung. Cach thidt ké nay pha hop v&i nhitng nguoi sir dung
it kinh nghiém.

Thiét ké bang thue don (Menu): Bang thuc don cho biét tit ca cac cong
viée du lua chon. Thong thudng bang thye don nén t6 chire thanh céu tric
phan cap. Mai mue trong, bang thie don chinh lai duce t6 chic thanh bang
thuc don con gém mat sé muc dé lira chon va duge thé hién & dang man hink ctra
6 (Window).

Thiét ké biéu nrong: Bidu tuong duoc sir dung dé glm thiéu cac chuc
nang cua h¢ théng trén man hinh, M3i chire nang duge bidu dién bang mat
biéu tugng (hinh vé tuong Umg) sao cho dé nhé va dé hinh dung nhét.

O trén ching ta da néu tit ca cac bude cia qua trinh thiét ké hudng dbi
twrong. Phin con lai cua chuong ndy ching ta xdy dung thiét ké cho hai hé:

hé quan 1y két qua hoce tdp cia hoc sinh va hé diéu khién hé¢ théng diéu hoa
nhiét do.

2.3. Vidu
2.3.1. Bai todn thiv nhit: Thiét ké h¢ théng quin ly
Bai todn dat ra: Hay x8y dung chuong trinh chay trén may tinh dé theo

dsi két qua hoc tap cua sinh vién trong mot 1op, va tim kiém theo két qua
diém trung binh cac mén thi. Gido vién muén quan ly sinh vién théng qua:
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Ho va tén. cac diém thi: hoe ky 1, hoe ky 2, thi cudi nim va diém trung binh
qua cac ky thi cia cac mén hoc.

Phan tich k¥ bai todn & trén chiing ta xac dinh dugc hai déi tuong 1a:
SINII VIEN va MON_HOC. Tuong tng véi cac dbi twong nay trong
thiét ké 1a cac 16p SINH VIEN va MON_HOC. Vi déi tuong 1a thé hién
cta 16p, nén hai 16p SINH_VIEN va MON_ HOC xdac dinh hai loat a6i
tugng co ban trong hé théng theo doi két qua hoc tdp ma gido vién can
phai phat trién.

Buée tiép theo trong thiét k& 13 mo ta chi tidt céc 16p dbi tuong va mébi
quan hé gitra ching. Theo yéu cdu cua gido vién (ngudi sir dung) thi mdi
déi trong trong 1ép SINH_VIEN duge mé ta bai cac thude tinh: Ho ten,
Diem thi kyl, Diem thi ky2, Diem thi CN va Diem_TB; <¢on
MON_HOC cho biét danh sach cac dbi tuong SINH_VIEN theo mén hoc
d6. M&i thanh phin dir liéu co mdt kiéu xac dinh va gia tri céc dir liéu
thanh phdn mo ta trang thai cia déi tuong. Cudi ciing ching ta ¢6 danh
sach cde thude tinh mé a lop SINH_VIEN va MON_HOC nhu sau:

class SINN VIEN

{// Danh sach cac thudc tinh md ta SINH _VIEN

a. Ho ten : string {kidu xau ky Ly}

br. Diem thi kyl : float

. Diem thi ky2 @ tloat

d. Biem thi CN : floal

o, Diem T8 : [leoat

}

class MON HOC

{// Danh sdch cdc thudce tinh mé ta MON HOC

a. Mon hoc : string // Lén mdén hoc

b. Danh sach SV : SINI VIEN // Bang danh sach cac
// sinh vién theo hoc

c. Si so : integer // S6 hoc sinh trong lop

}

Sau khi xac dinh duoc cac déi tuong, 16p va danh sach cac thuge tinh md
13 déi tuong, bude tiép theo 1a x4c dinh cic ham thanh phin cla cac 16p.
Ham thanh phidn mo ta hanh vi cua ddi tuong bao gém:
+ Truy nhap vao thanh phin dit lidu cta déi tugng
+ Cho phép ¢ip nhat, thay dbi dir liéu thanh phan
+ Kiém tra dir lidu theo nhidu cach khdc nhau
+ Hién cac thdng tin dit liéu 1&n man hinh, thiét bi ngoai vi

Muc tiéu cua thiét ké 16p 12 tao ra cée 16p cho nhidu wing dung khac nhau
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nhung cung lién quan dén mét loai dit liEu Ngudi thiét ké céc 16p mudn xay
dung cac class dap img duoc moi nhu ciu cla nguoi lap trmh {khach hang).
Quan h¢ gitta nguoi phat trién voi nguei lap trinh, ciing gidng nhu quan h¢
chu hang - khach hang, din dén truong hop la cha hang mong sao ¢6 nhidu
ngudi st dung nhit, nghia ta Lop s& duge xay dung véi mét sb luong 1on chc
ham thanh phan. Nhung khach hang lai chi sir dung nhung ham nao lién
quan dén tmg dung cta hg ma théi. Do vay chung ta phai ¢ gan;:, xay dung
duge nhimg ham thanh phin co ban, dic trung nhét cho Iép dang xét, san do
su dung quan hé ké thira dé tao ra nhimg lop mai thich hop cho nhiéu img
dung khac nhau.

Trong bai toan cua ching ta, cac ham thanh phin c6 thé 1a:

t. Cac ham thanh phén ciza lop SINH_VIEN

a. Ham khai tao déi tong sinh vién: SINH_VIEN()
b. Ham huy bd ddi tuong sinh vién: ~SINH_VIEN()
c. Ham doc tén sinh vién: DOC TEN()
d. Ham gdn tén cua mot sinh vién: GAN_TEN()
e. Ham doc dir liéu: DOC DL()
{. Ham tinh trung binh: T_BINH(Q
g. Ham hién két qua: DISPLAY()

2. Cae ham cua lop MON_ 110C .
a. Ham khot tae mén hoce: MON HOC(
b. Ham huy bo d6i tugng mdn hoc: ~MON_HOC()
¢. Ham doc tén mén hoc: DOC TEN(
d. Ham doc dir liéu: DOC_DL()
¢. Ham tinh trung binh:; T BINH()
f. ITam bd sung sinh vién vao lop: THEM_SV()
g. Hiam sap x&p sinh vién theo tén: SAP_XEP()
h. Ham tim kiém mdt sinh vién: TIM()

Ham lam nhi¢m vu khoi tao cac dbi tugng cua mot lop thudng ¢o cung,
tén cua lép dbi tuong do va duoc goi 1 cdu tir, con ham huy bo mét dbi
tuong cling cing tén nhung ¢o dau "~" dung trude duge goi 14 huy tir. Hai
ham nay s¢ duge goi thuc hién mot cach tu dong khi can thiét. Ham ciu tur
duge goi khi cin dinh nghia, tao lip mot dbi tuong, con ham huy tir duoc
go1 khi chuong trinh theat ra khoi pham vi ma ddi twgng dé duoc dinh
nghia. Mot 16p ¢6 thé ¢6 nhiéu ham cdu tir va chung duge phin biét boi
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danh sach va kidu cua cac tham bién. Nhung chi cé duy nhit mot ham huy
tir cho mdt 1op va la ham khong ¢é tham 50.

2.3.2. Bai todn thir hai: Thiét ké hé théng didu hoa nhiét dj

Phat bidu bai toan: Mot tod nha ¢ N phong, mdi phong c6 may didu hoa,
may cam nhiét va may diéu nhiét. Hay xay dyng hé thdng phin mém diéu
khién cdc may diéu hoa nhiét dé theo yéu cau nguoi sir dung.

Theo cach tiép can truyén thong thi chung ta nghi ngay dén vidc
dung cdu wic mang mot chiéu dé luu trir nhiét d6 ma ngudi sir dung
yéu cdu, nhiét d¢ va trang thai cia may diéu hoa hién tai trong céc
phong. Khi dé hé théng didu hoa nhiét dd céc phong sé& duge thiét ké
dua theo thuit toan sau:

1. Lan lwot xem xét cac phong [=1 .. N.

2. Néu nhiét 46 trong phong khac véi phiét dd yéu ciu thi may diéu hoa
chuyén sang trang thai On (dong) néu né dang & trang thai Off (tat).

3. Nguge lai néu nhiét do trong phong lam viéc da dat dugc nhu nhiét do
ngudi st dung yéu cAu thi may didu hoa chuyén sang trang thai Off néu noé
dang ¢ trang thai On.

Cach tint hai chiing ta thuc hién thiét ké theo cach tiép cdn hudng dbi
tugng. Nhi¢m vu trude tién caa ching ta la xac dinh céc d61 tugng thanh
phin co s¢ ctia hé théng didu hoa nhiét dj. Phan tich bai toan ching ta thiy
& ddy c6 hai Iép dbi tugng:

1. D&i twong PHIONG
2. Déi tuong DIEU_HOA

Trong mdi phong: nhiét do hién thdi duge xac dinh boi may diéu nhiét.
May diéu hoa co hai trang thai On (déng) va Off (tat). Trang thai cia may
ditu hoa s& thay d6i tuy thudc vao théng bao cia PHONG: nhiét df trong
phong cé cin phai thay déi hay khéng.

Sau khi xac dinh duge cac 16p, cac thude tinh md ta trang thai cua céac dbi
twong va moi quan hé gitta hai 16p déi tuong ching ta can xac dinh cac ham
thanh phin ctia chung.

Déi véi 1op PHONG ching ta ¢6:

1. Ham khoi tao @81 tugng: PHONG()

2. Ham xo4 bo déi tuong: ~PHONG()

3. Hlam xéc dinh nhiét dé qua may cam nhiét: NHIET_KE()
4. Tiam dat nhiét d6 yéu cdu vao may diéu nhi¢t: T_YEU_CAU()
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DGI v top DIEU TTOA:

1. Ham khéi tao déi twong: DIEU _HOA(Q)
2. Ham xoa bo dbi twong: ~DIEU _HOA()
3. Ham xac dinh trang thai On, Off: DONG_MO()

4. Ham xac dinh s6 phong dat may diéu hoa: PHONG MAY()
Hé diéu khién hé théng dleu hoa nhi¢t d6 cac phong khong nhét thiés
phdl c6 sy twong ting 1-1 gilra s6 phong Vd may diéu hoa nhu diéu kién ban
dau bai todn dat ra. Trong truorm3 hop can thay déi, vi du nhu d6i voi hoi

truong t6n thi cin phai dat nhidu may mdi di cong suit diéu hoa nhiét dg
hozc nhiéu phong ding chung mét may.

Khi ¢6 su thay déi nhu trén thl thiét ké theo cach tiép c4n thir nhét phai
thay d01 it nhidu. chuong trinh g4n nhu phai viét lai toan b vi chiing ta da g:a
thiét ring mdi phong cé mot mdy didu hoa. Nhung cach tiép cén thir hai (lhlet
ké hudng ddi tugng) thi chi can sira dbi & nhitng dbi tugng lién quan. Pé sira
d6i h¢ thdng theo yéu cau thi ham DONG MO() cia ddi tuong DIEU_HOA
phai thiét ké lai sao cho né co thé bat tit nhiéu hon mot mdy va ham
T YEU. (,AU() ctia cac dbi trong PHONG dung chung mdt DIEU_HOA cén
duoc, thlct ké lai sao cho xac dinh dugc nhiét d6 binh quan cia cac phong do,
con cau tric hé théng, mé hinh tinh todn khdng ¢6 gi thay dbi.

2.3.3. Bai todn thir 3: Thiét ké hé thdng khi tugng thu)”f vin

Noi dung bai toan: He théng gdm nhidu tram do sb li¢u va thu nhin
théng tin dir liéu vé khi tugng thuy van dé du bao thoi tiét, ¢ théng thu
nhin dir llCLl theo dmh ky, xur 1y dit liéu cuc bd va truyen nhitng dir liéu,
théng tin can thiét ve cho mdy tinh trung tam xu ly tlep Dir lidu ma hé

lhon;, tip hop bao gdm: nhiét do khi quyén, [ong dét; tdc do, huong gio; ap
suat va luu luong mura.

Mot tr ong nhitng uu diém cla cach tiép cén hudmg 601 trong Iz c6 thé tién
hanh thiét ké ngay khl chua ¢6 du tat ca cac dac ta yeu cdu va sau d6 c6 thé dé
dang thay d6i khi cén bo sung hay stra d6i cac yéu ciu dd néu. Bai toan mé ta
¢ trén chua cho biét vé tan sb thu th@p dir liéu cling nhu cach xwr ly dit liéu,
nhung chiing ta ¢6 thé 1ién hanh ngay x4y dung thiét ké cho hé thdng.

Trude tién ching ta cin xac dinh nhitng thanh phan co ban clia hé thon‘g,
nghia la cac thuc thé s& tuong g vai khai niém ddi trong cua hé thong
phan mém ma ching 1a can xdy dung. Néi chung, viée xdc dinh cac déi
tuong dugc thue hién theo cach 1am min dan trong qua trinh thiét ké. Heé
théng ma ching ta xdy dung & day la hé khi tugng thuy vin sé cé ca ddi
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tuong "cing" 1in dbi tuong "mem”.

Déi wrgng ' ‘cing” khdng phai 14 hoan

toan mdy maée, thiét bi phin clmg ma la nhitng thuc thé lién quan den may
moe, thiét b, Nhung dbi tugng nay duge nhiing vao hé théng phan mém dé
diéu khién cac phin cung tuong ung, Nguoe lai, dbi trong "meém” la nhitng
dbi trong chi twong tac véi cac dbi tuong khac trong hé théng, nghia 1a giap
cac dbi twong “cimng” trao déi thon‘g, tin v&i nhau. Phan tich k¥ bai toan
chiing ta ¢6 thé x4c dinh duoc cic dbi tirong "cimg” nhu sau:

+ Tram khi tugng thuy van

+ May do nhi¢t do khi quyén

+ May do nhiét do long dét

+ May do stc gié

+ May do hudng gio

+ May do ap sudt khi quyén

+ May do luu lugng mwa

+ Déng hd (xdc dinh thoi gian thu nhan dit liéu va truyén théng bdo)

+ Modem (truyén va nhén théng bdo tir may tinh trung tdm)
Nhiém vuy cta timg dbi tuong duge mé ta nhu trong Bang 2.1.

Bing 3

1. Xace dinh céng vi¢e cita cdc ddi trgng Yeung''

béi twgng

Nhi¢m vy

M@ ta cdng viée cu thé

Receive

Operate Khoi dong bang céch bidm nit khoi dong
may. TRAM_KT thu nhén thong tin va lam
TRAM KT bao cdo dé du bao thoi tiét.
Self test Kiém tra lai cdc két qua da thu nhin
Shut_down | Bam mit dé dimg hoat dong cita may
May DKH | Evaluate | Po nhiét d khong khi
May DLD | Evaluate Do nhiét 3 long dét
May DSG | Evaluate Do sie gio
May DIIG | Evaluate Do hudng gid, tinh theo dd do géc
May DLA | Evaluate Do 4p suat ciia khong khi ]
May DIM | Evaluate Xdc dinh lugng nuée mua ké tir lic Reset lai
Reset Dt lai mdy do, xo04 céc théng sb cii
DON(J [ 10 Time_now() | Xdac dinh thei gian theo yéu ciu
] Reset Dat lai thoi gian theo yéu ciu
Modein Transmit Truyén thong bao cho may tinh trung tdm

Nhaén thdng bao tir may tinh trung tim
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D¢ dé theo dbi, ching ta nén sir dung so do khbi dé md ta thiét k. O trén
chung ta di xac dinh 1a trong hé thong s& ¢6 hai loai ddi tugng: climg va
mém. Nhitng doi tugng d6 s€ duge mo ta nhu sau:
Object Object
Attr. Attr.

Functions

a) Péi twong (.un‘g> b) Dbi tuong mém

Cac dbi tuong "cimg" ¢ quan hé véi nhau trong hé théng nhu trong hinh
2-6. Déi tugng TRAM KT thu nhdn cac théng tin tir cic ddi wrong con 12
May DKII, May DLD, May_DSG, May DHG, May DKA, May DLM,
DONG_HO va Modem dé xir ly so b rdi chuyén théng bao v& cho may tinh
trung tdm. Mot diéu ching ta cin hru y & day 1a nhimg d6i wong "cung"
khong thé trao ddi théng tin true tiép véi nhau ma phai théng qua cac dbi
tuong "mém”.

Bude tiép theo la xac dinh cac déi twong "mém". Bé lam duoc didu dé
ching ta ¢iin tim hidu thém mot sb théng tin v& tin suét thu nhan di liéu va
cach xur ly dir lidu ciia hé thdng. T'rong qua trinh tiép xtic véi nhitng chuyén
gia. nhiing neudi sir dung hé théng khi trong thuy vin dé xac dinh bai toan,
chung ta ¢o thém nhiing mé (4 nhur sau:

Tram KT

Opcrate Self_test Shut_down

| May_DKIi May DKH | May DKH May PKI{
B Evaluate Evaluale Evaluate Evaluate
¥ . v ¥ ¥
~May BKII May DKH | May PKH May DKH
B Ev.z.l-lualc ----- Evaluate Evaluate Evaluate
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"Tat ca cdc tham $6 vé thoi 1ié1, ngoai triv lrong muea sé dwoc thu thdp
theo chu ky titng phit mét. Sau méi gio (sau 60 ldn nhdn dir liéu) thi nhiét
deé, téc do gio, ap sudt sé dupe xue ly dé tinh gid tri trung binh, gia tri cuc
dai, cue tiéu vit trong | gicor do, lirong muca ciing dwgc ghi nhan. Cdc hudong
2i6 dwepc do theo d¢ do goc a (a < 15°) ciing s& duoe ghi nhan. Tdt ca
nhitng thong s6 do sé duoc tinh 1odn so bg va duge truyén vé may tinh trung
tém dé xu Iy va dir bdo vé thoi tiét”

Phén tich md 14 bai toan ching ta thdy ¢6 nhitng ddi tuong "mém" sau:

+SUC GIO  Xac dinh tée d6 cua gio

+ H_GIO Xac dinh hudng gio

+ N KH Do nhiét d¢ khong khi
+ND LD Do nhiét do long dat
+1. MUA Do luu lugng nude mua

+ A_SUAT Do 4p sudt khi quyén
Nhimg ddi tugng nay cung cdp théng tin cho mdt ddi tuong lam nhiém
vu 1dng hop dir liéu la:
+TH DL Tao ra cac ban ghi théng tin tir cac ddi tuong con,
kién tra, truyén va nhén théng bao.
Chitc ning va nhiém vu cita cac di tuong trén dugc md ta chi tiét trong
Bang 2-2.

- AL - A - . LY A
Bang 2-2, Mo ti ¢ong viée cua cde doi twong mém

'r D6i twong ' Thao tic M0 td cong vile
| Create Tao 1ap DL dé du béo thoi tidt
TH DI. Check Kiém tra tinh hop 1y ctia DL
Transmit Gri thong bao vE trung tdm
~ eollect Ghi nhén t6¢ d6 cta gi6 theo timg phit
SUC_GIO | Max Xac dinh tc 49 cuc dai cha gi6
Min Xic dinh tée d6 cue tidu cua gid
Mean X4e dinh tée dd trung binh cia gié
Collect Ghi nhiin cic hudng git
I GIO Variances Danh sach hudng gié 16n hon o
- I Mean o Xac dinh d do trung binh
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Péi twong Thao tac Mo ta cdng vie
Collect Ghi nhén nhi¢t 46 khong khi theo chu ky
Max Xdac dinh gia tri cyc dai cta nhiét d
DN KH Min Xac dinh gia tri cuc tidu cna nhiét do
Mcan Xac dinh gid tri trung binh ctia nhiét 46
Collect Ghi nhén nhiét do ctia long dét
DN LD Max Xac dinh gia tri cuc dai
Min Xac dinh gia tri cuc tiéu
Mean Xéc dinh d6 do trung binh
Collect Ghi nhén lugng nude mua
L MUA Max Xdc dinh gia tri cuc dai
Min Xdc dinh gi tri cyc tidu
Mcan Xdc dinh d6 do trung binh
Collect Do do ap sut khong khi
A_SUAT | Max Xac dinh gid tri cuc dai
Min Xac dinh gid tri cyc tidu
Mean Xac dinh d6 do trung binh

Nhié¢m vu tiép theo cua thidt ké huong d6i tuong 1a thiét ké cac lorp va
xac dinh mdi quan h¢ gitra ching. O day ching ta stir dyng C** dé dic ta

thiét ké cic 16p dbi tuong.

Trude tién chang ta xét 1ép TH_DL. Lép nay l[dm nhiém vu téng hop dit
ligu, tao ra cac record dit liéu nhin tir cic d01 tuong con vé nhiét do, strc,
hudng g:,m lwong nudce mura, 4p sudt khi quyén, klem tra tinh hop 1y cia diy
liéu, truyen va nhén théng bdo tir trung tim. Luu ¥ rang, TH_DL khéng cin
biét gi vé cach thu nhap dit lidu cia cdc dbi tugng con. Trong C** ching ta

mé ta TH_DIL. nhu sau:
class TH DL

{

privatce:
// Khai bao cac bién luu tri nhiét dd, siac giéd
// huéng gié, ap sult, lugng mua...

public:

void Create{void); // Tao lap cac record da Liédu
void Check{void}; // Kidm tra dia liéu
volid Transmit (void); *// Nhan va truyén da lidu
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Twong tu. ching ta c6 thé xay dung cic 16p con SUC _GIO, H _GIO,
ND_KH.ND_LD, L_MUA, A_SUAT. Vi dy, 16p ND KH c6 thé s& duoc mé ta
nhu sau:
class ND KH
{ private:

float t[60]; // Bang s& Li&u do nhi&t dd cna khdng khi

// ghi dugc trong mét chu k¥ 1 gid
public:
float *Colleect({}); // Thu nhan di liéu ti
//dbi tugng "cang"
fleat Max(}; // Tinh gia tri cuc dai
//cia nhiédt dd do duogc
float. Min{); // Tinh gia tri cyc tiédn
[leat Mcean(); // Tinh gia tri trung binh

Cic 16p SUC_GIO. H_GIO.ND_KH, ND_LD, L MUA, A_SUAT cung
cap dit li¢u cho 16p TH_DL vi quan h¢ giita ching duge mé ta nhu trong
hinh 2-7.

TH DL
Creat
Check

\ I'ransmit /

{ SUC GO { H.GIO ) { NB KHH ) [ NO LD )
Collect Caollect Collect Colleet
Muax Varianees Max Max
Min Mean Mlin Min
Mean } Muan i Meaun
1. MUA A SUAT
Collegt Collect
Muax Max
Min Min
Mean Myun

Hinl 2-7. M6 14 quan hé cta c4c 16p dbi tuong "mém”
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O trén ching ta da khing dinh: cac déi tugng "cung” mudn trao doi
théng bdo voi nhau phai si dung cic giao dién 1a cac ddi tugng "mém". Dva
vao cac chuce ning. nhiém vy cia tirng lO’p déi tuong va nhiém vy chung cua

h¢ théng chung ta 6 thé dua ra thidl ké téng thé cho hé théng khi tugng
thuy van nhu sau:

Tram_ KT E Modem
Operate Transmit
Sell”_test \ Receive

Shut_down \

(L) | DONG_HO

Creat Time_now
Check Resel <
—_—
Transmit
\ Mean ) ]
2 . A —
R . I N
(suc o) ( aio ) ( Np K TH_ DL A_SUAI
Collect Colleat Collect Collect Collect
Max Vartianees Max Max AMax
Min Muan Min Min Min
Y M\I:m Y. \_ \l’ VAR M\;an y Y N\;can Y Mean
Muy DSG Moy DIIG May_ DK May_DLE May DKA
I S N
loviluate Fvaluate Ervaluate livaluate Evaluate
May PLM

Evaluale

Reset

Hinh 2-8. Cu tric hé théng khi trong thuy vin
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§3. LAP TRINH HUGNG DOI TUONG

3.1, Gioi thidu

Vi lap trinh ¢6 cAu trice, nhimg hé théng lan, phic hop, thi dé phie tap
cua chuong trinh s tang Ién, sy phu thudc caa nod vao cac kiéu dir éu ma
no xir Iy ciing ting theo. Céc kidu dit lidu dwge xir 1y trong nhidu thil tuc bén
trong chwong trinh ¢6 cdu tric, va khi ¢ sy thay ddi trong kiéu dir liéu thi
cling phai thuc hién thay ddi & moi noi ma dir liéu dé duge sir dung. Mot
nhugc diém niva cua ldp trinh ¢6 cdu trdce 13 khi ¢6 nhidu ngudi tham gia xdy
dung chuong trinh, mdi ngudi duge giao viét mot sb ham riéng biét nhung
lai ¢6 thé st dung chung dir liéu. Khi ¢6 nhu ciu can thay d6i div lidu s& anh
huéng rat 16n dén céng viée ciia nhidu nguoi.

Lap trinh huéng ddi twong dua trén nén tang la cac dbi twong. Dbi
twong dwoce xay dung trén co s& gin cu trac dir [iéu véi cae phép todn sd
thé hign duge diing cach ma ching ta suy nghi, bao quat vé thé gisi thue.
Chang han. 6 t6 ¢6 banh xe. di chuyén duoc va hudng cta nd thay doi
duoc bang cich thay déi tay 14i. Tuong tu, cdy la loai thuc vat co than g
va ta. Cay khong phai 14 0 16 va nhitng gi thie hién duge voi 6 t6 s¢ khdng
lam duge vai cly.

Lap trinh huang déi twong cho phép ching ta két hop nhimng tri thirc bac
quat vé cac qua trinh véi nhitng khai niém triru tugng duge st dung trong
may tinh. Chuong trinh hwdng dbi tuong xdc dinh chinh xac cac dic trung
va hanh vi cla cde kidu dir 1i8u, trong d6 c6 thé tao ra nhirng dbi tuong mai
duge x4y dung tir nhitng khudn khd ¢6 sin hay td hop dé tao ra nhirng dic
trung mai.

Trong chuong nay ching ta sé gidi thiéu nhitng khai niém co ban va cic
bude can thue hién trong 14p trinh huong dbi tuong.

3.2. Lap trinh hudng thi tuc (chire ning)

Nhimg ngdn ngix [dp trinh bic cao truyén théng nhr COBOL, FOTRAN,
PASCAL. C vov... duge got chung 1a ngdn ngit 1ap trinh hudng thu tue.
Theo cach 1iép cin hudng thu tue thi mét hé théng ph?m mém duoc xem nhu
la diy cac edng viée can thue hién nhur doe dir lidu, tinh toan, xur 1y, lap bao
cao v in 4n két qua v.v... Mdi cong viée @6 s& duge thuc hién boi mot s6
ham nhit dinh. Nhu vdy trong tim cta cach tiép can nay la cac ham chic
nang. Cau trie coa chuong trinh dwoc xdy dung theo cach tiép cén hudmg
thu tue ¢6 dang nhuw hinh 3-1,
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Chuong trinh chinh
MAINQ

v v

Ham | Iam 2 Ham_3

v R K

Ham 4 Ham 3 [am 6
| ! !
| Ham 7 Ham_§ Ham 9

Hinh 3-1. Cau tric cita chuong trinh huéng thi tuc

Lép trinh huong thu tuc (LTHTT) stt dung k§ thuit phén rd ham
chirc nang theo cach tiép cén top-down dé tao ra cdu truc phin cép
Clnrorng trinh duge xdy dung theo céach tiép cin hu’cmg tha tuc thuc
chidt 1a danh sdach cac cdu [¢nh ma theo dé may tinh cdn thue hlen
Tranh sach cace 1¢énh dé duoc td chire thanh tirng nhém theo don vi cdu
rac ¢l phap cua ngdn ngir dac 14 hay ngdn ngir 14p trinh va duoc g0l
1 ham (hay thu tuc). Dé mé ta cac hoat dong cua cidc ham, cac dong

diéu khién va di lidu tir hoat dong nay sang hoat dong khac nguoi ta
thudng dung so dd khdi.

Khi tdp trung vao trong 1am phat trién cac ham thi ching ta lai it cha y
dén dur lidu. nhiing cai ma cdc ham su dung dé thue hién cdng viée cua
minh. Cai gi s¢ xdy ra doi véi dir liéu va gan dit lidu voi cde ham nhu thé
nao? cung nhiéu vin dé¢ khic cin phai giai quyét khi ching ta muén xdy
ding cac phuong phap thich hop dé phat trién hé théng trong thé gioi -
thyc. Trong chuong trinh ¢6 nhidu ham, thuong thi ¢6 nhidu thanh phin
dir li¢u quan trong sé duge khai bdo tdng thé (global) ¢é cho nhidu ham
c6 thé truy nhip. doc va lam thay déi gid tri cuia bién téng thé. M&i ham
c6 thé ¢o vang dir ligu riéng con goi 1a dir lidu cuc bé (local). Méi quan

h¢ gitra dit li¢u va ham trong chuong trinh hudng thu tuc duoe md &
trong hinh 3-2
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Dit ligu chung Dir li¢u chung
(Global) (Global)
|

v i ¢l

Ham | Ham_2 Ham_3
D iigu riéng Dii liéu riéng Dir liéu riéng
(Local) {Local} (Local}

Hinhr 3-2. Quan hé dir liéu va ham trong LTHTT

Nhiéu ham ¢o thé truy nhap. sit dung dit liéu chung, lam thay dbi gia tri
ctia chiing va vi vay rat kho kidm soat. Nhét 1a ddi vdi cac chuong trinh 1om,
phitc tap thi van dé cang tré nén kho khan hon.

Khi chung ta mudn thay déi, bb sung cu tric dit liéu ding chung cho
mot sé ham thi ching ta phai thay dbi hdu nhur tit ca cac ham lién quan dén
dix liéu do.

Ngoai nhiimg tré ngai ma ching ta 43 néu & trén thi md hinh duge xay
dyng theo cdch tiép can hudng thu tuc khong mé ta dugc diy dn, trung thyc
hé théng trong thuc 1&. Boi vi céch dat rong tdm vao ham 13 hudng toi hoat
dong sé khong thue sy tuong tng véi cac the thé trong hé théng cia thé
2101 thure,

‘T'om lai nhiing dic tinh chinh cua 1ap trinh huéng thu tuc 1a:

+ Tap trung vao cong viée can thye hién (thudt toan).

+ Chuong trinh 16n duge chia thanh cac ham nho hon.

+ Phéan 1dn cac ham st dung dir liéu chung.

+ Dit liéu trong hé thdng dugc chuyén ddng tr ham nay sang ham khac.

+ Ham bién déi dit lidu tir dang nay sang dang khac.

+ St dung céch tiép can top-down trong thiét ké chuong trinh.

3.3. Lap trinh huéng ddi trgmg

Nhu & cac phan truée ching ta da néu, dé giai quyét duoc nhimg vin dé
10n tai trong cdng nghé phin mém thi ching ta can phai str dung nhitng
phuong phap. céng cu thich hop dé phat trién phan mém. Trong cic muc §1
va §2 chung 1a da dé cdp dén phuong phap phan tich, thiét ké hudng dbi
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wong. Trong muc nay chung ta tiép tuc nghién ciru vé phuong phap tap
trinh hudng déi tirong.

Lap trinh hudng déi tuong dat trong tim vao déi tugng, yéu t§ quan
trong trong qua trinh phat trién chuong trinh va né khéng cho phép di¥ liéu
chuyén déng v do trong hé théng. Dir licu dugc gan chit véi tirng ham
thanh céc vang riéng ma cic ham d6 tac dong 1€n va né duge bao vé cim
cac ham bén ngoai khong dugc truy nhidp mét cach tuy tién. LTHPT cho
phép chung ta phan tich bai toan thanh tép cdc thue thé duoce goi 1a cac dbi
tuong va sau dé xay dung cdc dit lidu cung voi cdc ham xung quanh cdc déi
tugng do. To chue dit li¢u va ham trong cac chuong trinh hudng abi tuong
duge mo ta nhu trong hinh 3-3.

D4i wrong A —‘ Déi tuong B

D liéu Dt liéu
[ IHam —> Ham

Hinh 3-3. T 6 chire dir liéu va ham trong chuong trinh HDT

Dir {1éu cita mot dbi tugng chi co thé duoc truy nhap bdi chinh cac ham
xac dinh trong déi tuong doé. Tuy nhién cac ham cua déi tuong nay co thé
truy nhap 161 cac ham ctia ddi tugng khac, nghia la cdc d6i tugng trao ddi
v nhau thdng qua viée trao dbi théng bdo. Lap trinh huéng ddi tweong ¢o
nhimg dac tinh chi yéu sau:

L. Tap chung vao di lidu thay cho cac ham.

[~

. Chuong trinh duge chia thanh cac ddi tugng.
3, Cée cdu trie diy liéu duoe thiét ké sao cho dac ta duogc cac dbi tuong.
4. Cac ham xac dinh trén cac vung dir lidu cta déi tuong duge gin vai
nhau trén ciu tric di l1éu do.

5. Dit liéu duoe bao boc, che gidu va khéng cho phép cac ham ngoai lai
truy nhip tir do.

6. Cac doi tugng trao doi voi nhan thong qua cac ham.
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7. Dit liéu va cdc ham mai ¢6 thé dé ding bd sung vao déi wong ndo do
khi ¢an thiét.

8. Chuong trinh duoc thiét ké theo cach tiép can bottom-up (dudi-lén).

Lap trinh hudng doi tuong 14 khai niém mdi va duge hidu rit khic nhau
dbi véi nhidu nguoi. O day ching ta co thé hiéu 1ap trinh hudng déi tuong 1a
cach tiép clin dé phan chia chuong trinh thanh cic don thé (module) bing
cach tao ra cde ving bd nhé cho ca dir liéu 1an ham va chiing s& duoc sir
dung nhtr cac mau dé tao ra ban sao timg don thé khi cén thiét. Di tuong &
ddy duge xem nhu la ving phan chia bé nhd trong mdy tinh dé lwu tritu dir
lidu va tdp cac ham tdc déng trén dir 1idu gin voi ching. Boi vi cac viing
phén hoach bd nha 1a de 1ap voi nhau nén cac ddi tuong cé thé sir dung boi
nhiéu chuong trinh khac nhau ma khéng anh hudng 13n nhau.

Khai niém "huéng déi twong" nhiéu ngudi hidu rat khic nhau. Vi vy, dé
hiéu ré ban chét va ¢6 thé di dén théng nhit quan didm, ching ta cin phai
nghién ctru k¥ nhitng khdi niém co ban trong LTHDT. Trong phin nay
chting ta dé ¢ap dén nhitng khai niém sau:

. Dot tugng

|

. Lop
3. Triru tugng hoa dir liéu
4. Ké thira
5. Tuong tmg boi
6. Lién két dong
7. Truyén théng bao
Péi tuong

Trong cdc muc trude chlng ta di néu cach xac dinh ddi tuong trong qud
trinh phén tich va thiét ké hudéng dbi twong. O day ching ta tim hiéu chi tiét
hon dé hiéu o vai to cia dbi tugng trong cach tiép can hudng déi tuong noi
chung va ETHD'T noi riéng,

Déi tugng 1a thue thé duoe xac dinh trong thoi gian hé théng hudng dbi
tugmg hoat dong. Nhur vay déi trong ¢é thé bidu dién 1a con ngudi, vat, hay
mét bang dit licu hoac bat ky mot hang thire nao dé cdn xir 1y trong chuong
trinh. Ddi twong cling ¢6 thé 1a cac dir liéu duge dinh nghia bé1 nguon st
dung (ngudi lap trinh} nhu vector, danh sach, cac record v.v... Nhiém vu cia
LTHDT fa phan tich bai toan thanh cac dbi tuong va xé4c dinh dugc ban chit
clia su trao d6i thdng tin gitta chiing. Hi tuong trong chuong trinh cin phai
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duoc chon sao cho noé thé hién duge mét cach gﬁ"m nhét so vai nhimg thuc
1hé trong thé gidi thuc.

Khi chuong trinh thuc hign, cac dbi tuong s& trao déi vai nhau bang cach
gui hay nhén théng bdo. Vi dy BAN_DOC va CHO MUON la hai dbi
tuong trong hé théng Lhu vidn. déi tuong BAN_DOC ¢6 thé giri mét thong
bdo (bamsc phiéu yéu cau chang han) cho déi tugng CHO _MUON yeu céu
mugn cudn "LAP TRINH I[TUONG POI TUGNG VOI C*". M3i déi tuong
co dir lidu vi cac ham dé xir ly dir lidu d6. Cac dbi tuong trao ddi voi nhau
ma khon;, cdn biét chi tiét v& dir lidu va cac thuat toan xir ly cha déi tuong
khac. Dé trao déi duge voi nhau, mdi dbi wong chi can biét kiéu thong bao
ma no nhin va kiéu théng bio ma no s& gttt cho cdc dbi tuong Khac.

Cac 16p ddi tuong

Nhur trén ching ta da xdc dinh, déi turong trong chuong trinh gdm ca dit
fiu va cac ham xur ly trén dir liéu d6. Mot tap dir liéu va cac ham cia mot
ddi tugng ¢6 thé duge xem nhu mot kidu dir lidu duoc dinh nghia boi ngudi
st dung. Kiéu diy liéu & day duoc goi fa 1p (class). Trong lap trinh, cac déi
trong 1a cac bién ¢é kidu class. Khi mét 16p duge dinh nghia, thi né ¢6 thé
tao ra s6 luong cac ddi tuong tuy y cua lép d6. Nhu vay, TOA, LE, BUOI,
CAM la cac loai qud trong Jop HOA QUA. Lap la kiéu duoe ngudi s dung
dinh nghia va né cling ¢6 cac tinh chit nhu cac kidu chudn integer, float
trong cac ngdn ngd Lap trinh, Tuong ty nhu kiéu dir lidu da duoc dinh nghia
trong chuong trinh, 1énh khai bao

HOA QUA TAO:

s& tao ra dbi tuemg TAO trong lép HOA QUA.

Triu twgng hod di li¢u va bao géi théng tin

Viée dong go6i dir lidu va cac ham vao mét don vi chu tric (duge goi 1a
1op) ducc xem nhu mdtl nguyén tic bao goi (che gidu) thdng tin. Dit liéu
duoc t6 chire sao cho thé gidi bén ngodi (cac dbi tugng & 16p khac) khong
truy nhip duge vao ma chi cho phép cac ham trong cing 16p hodc trong
nhitng 16p ¢6 quan hé ké thira véi nhau dugce quyén truy nhdp. Chinh cac
ham thanh phﬁn cua lop s& dong vai trd nhu la giao dién gifra dir lidu caa dbi
tugng va phin con lai cua chuong trinh. Nguyén tic bao gbi du lieu dé ngan
cam sur truy nhap truc tiép trong 13p trinh dugc £0i 1a su che glau thong tii.

Triru twong hoa la cach bi¢u didn nhimg dic tinh va bd qua nhng chi tiét
vun vat hodc nhitng giai thich. D& xdy dung céc 16p, chang ta phai sir dung
khai ni¢m triru twong hoa. Vi du ching ta ¢é thé dinh nghia mét 16p 1a danh
sach cdc thude tinh triru tuwgng nhu 1a kich thude, hinh dang, mau v cdc
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ham xdc dinb trén cac thudc tinh nay dé md ta cac dbi trong trong khong
gian hinh hoc. Trong 1ap trinh, 1dp sir dung nhu kiéu di lidu trir tuong.
K¢ thira

Ké thira 12 qué trinh ma cdc déi tuong cua 1op nay dugc quyén sir dung
mot s& tinh chét cua cdc dbi tuong cua 1dp khac. Nguyén 1y ké thira hd trg
cho viée tao ra cdu triic phan cép cac l6p. Vi dy, mét truomg dai hoe dao tao
sinh vién theo ba khéi: Xa héi. Cong nghé, va Khoa hoc co ban. Méi khdi
lai co cac khoa. Khoi cong nghé ¢6 cac khoa: Co khi, Pién, Mdy dan dung;
con khdi Khoa hoe co ban ¢é céce khoa: Toan. Ly, Hoa, Sinh. Hé théng s& 16
chire thanh cdu triie phan clp cée 1¢p ké nhau nhir sau:

SINIT VIEN

|
{ v v

XA _HOt CONG_NGHE CO_BAN
Vv v v A v v v
CO_KHI DIEN MAY_D TOAN LY HOA SINH

Hinh 3.4. CAu triic phin cip cac 16p trong quin hé ké thira

Lap SINH . VIEN mo ta nhiimg thude tinh chung nhét ctia sinh vién it ca
cac khdi trong trudng vi du nhu: Ho va @n, qué, tudi. Nhimg dic tinh do
duge ké thira & trong cic 1op XA _HOL, CONG NGHE, CO _BAN. Céc lép
din xudt d6 dugre bo sung thém nhimg thude tinh, cac ham twong Gng md 14
cho sinh vién. Cac lop XA HOI, CONG _NGHE, CO_BAN duoc bd sung
thém nhitng thudc tinh mai dé phén biét gitra cdc khdi véi nhau. Trong khéi
CO BAN lai chia thanh nhiéu khoa nhwr: TOAN, LY, HOA, SINH; khéi
CONG_NGHE chia thanh cac khoa: CO_KHI, DIEN va MAY_DD. Nhimg
1&p sau ¢é nhimg thudc tinh mo ta cho sinh vién cua ting khoa.

Trong LTHDT, khai niém ké thira kéo theo y tudng sir dung lai. Nghia la
tir mot 16p da duogce xdy dung ching ta ¢§ thé bd sung thém mét sb tinh cudt
tao ra mot 1ép mai ké thira 16p ¢t ma khéng 1am thay ddi nhitng cai da 6.

Khai niém ké thira duge hidu nhu co ché sao chép ao khoéng don diéu.
Trong thue té. moi viée xay ra tua nhu nhimg 16p co s& déu duge sao vao
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trong lop con (16p dan xudt) mic du diéu nay khong dwoc cai dat tuong
minh (nén goi 1a sao chép 4o0) va viée sao chép chi thuc hién dbi véi nhitng
théng tin chua dwge xic dinh trong cic 16p co so (sao chép khong don
d:cu) Do vay, ¢o thé dién dat co ché ké thira nhur sau:
1. Lép A ké thira 1ép B s& ¢6 (khéng tuomg minh) tit ca cac thude tinh,

ham 43 duge xac dinh trong B.

2. B6 sung thém mdt sb thue tinh, hiam dé mé ta duge diang cac hanh vi
cua nhitng ddi tuong ma ldp A quan ly.
Twong vng bji

Mat khdi ni¢m quan trong niita rong LTHDT 14 khai niém tuong (mg boi.
Tuong trng boi 14 khd nang cia mdt khai niém (nhu cdc phép toan) cé thé
duge xudt hién o nlucu dang khac nhau Vi dy, phep + ¢6 thé biéu dién cho
phép "cong" cdc s6 nguyén (int), sd thue (float), s6 phirc (complex) hoic
x@u ky tr (string) v.v... Hanh vi cta phép todn tuong img bdi phu thudc vao
ki¢u dit litu ma né st dung dé xir Iy. Hinh 3-5 cho chiing ta thiy hdm ¢o tén
la VE ¢6 thé sir dung dé vé cac hinh khac nhau phu thudc vao tham sb (duorc
phin biét béi s luong, kiéu ctia tham s6) khi goi dé thyc hién.

HINIT 11OC
VE(Q)
HINIL TRON DA GIAC DUONG_THANG
VE(TRON) VE(DA_GIAC) VE(DUONG TH)

Hinh 3-5. Tuong tmg bdi ciia ham VE()

Ham VI:(} 12 ham tvong {mg bdi va nd duge x4c dinh tuy theo ngir canh
Khi sur dung.

Fuong (mg bdi dong vai trd quan trong trong viée tao ra cae dbi twong ¢
¢Au trie bén tr ong khac nhau nhung ¢6 kha ndng cung dung chung mot giao
dién bén ngodi (nhu 1&n goi). Pidu nay ¢ nghia la mét lop tomc quat cac
phep todn dugce dinh gnhia theo cung mét cach gidng nhau. Tuong Ung boi
1a m& rong khai niém st dung lai trong nguyén ly ké thira.

Lién két dng

Lién két doéng la dang lién két cac ham, thu tuc khi chuong trinh thue
hién cac 1oi goi &1 cdc ham, thi tue dé. Nhu vdy trong lién két dong, ndi
dung cua doan chuong trinh Gmg véi thit tuc, ham sé khong duoc biét cho
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dén khi thuc hién 104 goi t61 thu tuc, ham d6. Lién két dong lién quan chat
ché 161 twong Ung bdi va ké thira. Chiing ta haly lwu y ham VE() trong Hinh
4-5. Theo nguyén 1y ké thira thi moi di tugng déu cé thé sir dung ham nay
dé v& hinh theo yéu cau, Tuy nhién, thudt toan thyc hién ham VE() 1a duy
nhdt déi  véi  timg  ddi twgng  HINH_TRON, DA_GIAC,
DUONG_THANG va vi vay ham VE() sé duoc dinh nghta lai khi cac dbi
tugng tuong tmg duge xac dinh. Khi thuc hién, vi du nhu khi v& mdt
hinh trdén. doan chuong trinh tmg v6i ham VE() hinh tron duge goi ra dé
thuc hién. '
Truyén théng bao
Chuong trinh huéng dbi twong (duoc thiét ké va lap trinh theo huéng

dbi twong) bao gdm mot tap cic dbi tuong va mébi quan hé gifra cac dbi
tuong vdi nhau. Vi vy, 1dp trinh trong ngdn ngit hudng dbi tuong bao
gém cdc bude sau:

l. Tao ra cdc lép xdc dinh cac dbi tugng va hanh vi cia ching.

2. Tao ra cac déi tuong theo dinh nghia cua cac lop.

Ll

. Xac dinh sy trao déi gitra cdc dbi tugng,

Cac déi tuong giri va nhin théng tin v6i nhau gidng nhu con ngudi
trao déi vai nhau. Chinh nguyén ly trao ddi thong tin bing cdch truyén
thng bdo cho phép ching ta d& dang xdy dung duoc hé thdng md phong
pin hon nhig hé thdng trong thé gidi thue. Truyén théng bao cho mot
ddi tugng wire la bao cho nd phai thue hién moét viée gi dé. Cach ing xi
cua déi tuong sé duge md ta ¢ trong 16p théng qua cac ham (hay con
duge goi 1a 1op dich vu).

Trong chuong trinh, théng bao gui dén cho mét dbi tuong chinh 13 yéu
cdu thue hién mdt cdng viée cu thé, nghia 1a sir dung nhimg ham tuong g
dé xu 1y dir lidu da duoc khai bdo trong dbi tugng dd. Vi vay, trong thong
bao phai chi ra duge ham can thue hién trong déi tugng nhin thong bdo.
Hon thé nira,thdng bio truyén di phai xac dinh tén déi tugng, t€n ham
(thdng bao) va théng tin truyén di. Vi du, lép CONG_NHAN ¢¢ thé hién 1a
ddi twong cu thé duge dai dién boi Ho Ten nhin duoc théng bao can tinh
luong théng qua ham TINII LUONG d3 duge xac dinh trong l6p
CONG_NHAN. Thong bao do s¢ duge xtr Iy nhu sau:

CONG_NHAN.TINH_LUONG (Ho_Ten}

Béituong  Théng bao Thong tin
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Mdi ddi trong chi ton tai trong thoi gian nhét dinh. Déi trong duoc tao
ra khi né duge khai bao va s& bi huy bo khi chuong trinh ra khéi mién xac
dinh cua déi tuong d6. Su trao déi théng tin chi cé thé thue hién trong thoi
gian déi tuong ton tai.

Ciéc wn diém ciia Iip trinh huéng d6i twgng

Nhu trén chiing ta da phan tich, 1ap trinh huéng dbi twong dem lai mot sb
loi thé cho ca ngum thiét ké ldn ngum lap trinh. Cach tiép cén hl.rcmg dbi
tuofng giai quyét dugc nhi¢u vin dé tdn tai trong qua trinh phat trién phin
mém va tao ra duoc nhitng san phdm phin mém c6 chét hrong cao. Nhing
phuong phap nay mo ra mét trién vong to 16m cho nhitng nguoi 14p trinh. Hy
vong s& ¢6 nhidu san pham phin mém tét hon, dap tmg duorc nhung tinh
chit vé san phdm chét lugng cao trong ¢dng nghé phdn mé&m va nhdt 1a bao
tri hé thdng it 15n kém hon. Nhitng uu diém chinh cia LTHDT la:

Thong qua nguyén ly ké thira, chiing ta ¢6 thé loai bo duoc nhimg
doan chuong trinh lap lai, du thira trong qua trinh mé ta cac lopp va m&
rong kha nang su dung céce 16p da duge xay dung.

2. Chuong trinh duge xdy dung tir nhitng don thé (di twong) trao dbi
vOl nhau nén viée thiét ké va lip trinh s& dugc thyc hién theo quy trinh
nhét dinh chi khéng pl"m dua vao kinh nghiém va k¥ thuit nhu trude.
Didu nay dam bao rit ngén duge thoi gian xay dung hé théng va ting nang
suat lao dong.

3. Nguyén ly gidu théng tin gilp ngudi ldp trinh tao ra dwoc nhimg
chuong trinh an toan khéag bi thay bdi nhitng doan chuong trinh khéc.

4. Co thé xdy dung duoc anh xa cac dbi tuong cua bai toan vao ddi tuong
cua chirong trinh.

5. Cach tidp cin thiét ké dat trong tam vio ddi tuegng, giup ching ta xay
dung dugc md hinh chi tiét va gin voi dang cai dit hon.

6. Nhitng hé thong huéng dbi tuong dé& mé rong, ning cap thanh nhimg
hé 1ém hon.

7. K§ thudt truyén théng bao trong viéc trao ddi thdng tin gitra cac dbi
trong giup cho vige mo ta giap dién véi cac hé théng bén ngoai trd nén don
gian hon.

8. C6 the quén |y duge dg phite tap cira nhitng san phdm phin mém,

Khong phi trong h¢ théng hudng déi tugng nao cling ¢é tit ¢a cac tinh
chét néu trén. Kha ning c6 cac tinh chat dé con phu thuge vao linh vue 1ing
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dung cia dir 4n tin hoc va vio phuong phap thure hién cta ngudi phét trién
phan mém.,

3.4. Cac ngdn ngir huong dbi twong

Lap trinh huéng déi twong khong 13 dic quyén cia mdt ngdn ngi nao
dic biét. Clng gibng nhu 1ap trinh ¢6 cu tric, nhitng khéi niém trong
lap trinh hudng déi tugng c6 thé cai dat trong nhitng ngdn ngit 1ap trinh
nhu C hodc Pascal. Tuy nhién, déi v&i nhirag chwong trinh Ién, phie
hop thi van d¢ 1ap trinh s& tré nén phirc tap, néu sir dung nhitng ngdn
ngit khong phai 12 ngdn ngir huéng dbi tuong thi phai thuc hién nhiéu
thoa hiép. Nhimg ngdn ngir duoc thiét ké dic biét, hd trg cho viée md
13, cai dit cac khai niém caa phuong phap huéng ddi tuong duoc goi
chung 14 ngén ngir huéng dbi twong.

Dua vao kha nang dap g cac khai niém vé huéng dbi tuong, ching ta
cé thé chia ra 1am hai loai: )

1. Ngbn ngit 1ap trinh dua trén di tuong (object - based)

2. Ngbn ngir 1ap trinh huéng déi tuong (object - oriented)

Lap trinh dya trén dbi tuong 1 kiéu Iap trinh hd tro chinh cho viée bao
g6i, che gidu thong tin va dinh danh cac déi tuong. Lép trinh dya trén dbi
tuong co nhitng dic tinh saw:

+ Bao gé1 dir licu

+ Co ché che gidu va truy nhap dir lidu

+ Tu dong tao lip va xod bo cic ddi tugng

+ Phép todn tat bdi

Ngdn ngit hé trg cho kiéu 1ap trinh trén dwoc goi 1 ngdn ngir 1p trinh
dwa trén dbi twgng. Ngon ngir trong 10p nay khong hd tro cho viée thue hién
ké thira va lién két dong. Ada 1a ngdn ngi¥ lap trinh dua trén dbi tuong.

Lap trinh huéng ddi tuwong 13 kiéu lap trinh dua trén déi trong va bd sung
thém nhiéu ciu tric dé cai dat nhiing quan hé vé ké thira va lién két dong.
Vi vay dic tinh ciia LTHDT ¢6 thé viét mot cach ngin gon nhu sau:

Cac dac tinh dya trén déi trong + ké thira + lién két dong.

Ngon ngir hd tro cho nhig dic tinh trén duge goi 1a ngdn ngr LTHDT,
vidy nhu C"", Smalltalk, Object Pascal hay Eiffel v.v...

Viéc chon mot ngdn ngit dé cai dat phin mém phu thude nhidu vao cde
ddc tinh va yéu cau cuia bai toan ung dung, vao kha nang st dung lai ciia
nhitng chuong trinh d ¢6 va vao td chic cha nhom tham gia xay dyng
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phin mém. 'I‘chmg: tur nhur ngdn ngir 1ap trinh C, C™ dang duoc sir dung
rong rdi, va rit thanh céng trong vide sir dung dc cii dat cic hé théng
phin mém phtre tap.

3.5. Nhikng ing dung cia LTHPT

LTHDT 1a mdt trong, nhfm;_, thuét ngit duge nhiic dén nhidu nhét hign nay
trong ¢ong nghé phan mém va nd duoc Lrng dung dé phét trién phin mem
trong nhiéu linh vue khéc nhau. Trong sb d6, c6 ing dung quan trong va ndi
tiéng nhat hién nay 14 linh vuc thiét ké giao dién véi ngudl sir dung, vi du
nhur Windows. Hang tram h¢ thong véi giao dién Windows d3 duge phat
tricn dya trén k¥ thuit LTHDT. Nhiing hé théng tin doanh nghiép trong
thuc té rat phic tap, chira nhidu déi tuomg v61 cac thude tinh va ham phire
tap. Dé giai quyét nhimg hé théng phire hop thé thi LTHDT la to ra kha higu
qua. Tém lat, nhimg linh vuc Gng dung cia k¥ thuat LTHDT bao gdm:

+ Nhitng hé thdng lam viéc theo thoi gian thye.

+ Trong linh viee mé hinh hod hoac mé phong cic qua trinh,

+ Cac co s¢ dir liéu hudng ddi luong.

+ Nhiing hé siéu van ban, multimedia.

+ Linh vue tri tué nhin tao va cic hé chuyén gia.

+ Lap trinh song song va mang no-ron.

+ Nhimg h¢ tw dong hod van phong va trg givp quyét dinh.

+ Nhimg hé¢ CAM/CAM.

V@i nhiéu dac tinh phong pht cia LTHDT néi riéng, clia phuong phap
phdt trién hudng déi tugng nédi chung, ching ta hy vong nén cbng nghiép
phin mém s& cai tién khéng nhitng vé chét luong ma con gia ting nhanh vé
s6 luong trong twong lai, K§ nghé huéng d6i tugng s& 1am thay ddi cach suy
nghi va cdch thue hién qud trinh phan tich, thiét ké va cai dit cic hé thbng,
#6p phéan gidi quyét nhitng vén dé tdn tai trong cdng nghé phin mém.
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Phu luc 7
MOT SO CHUONG TRINH BE QUY

Trong phu luc nay sé trinh bay mot s0 chuwong trinh minh hoa thudt
todn dé quy kiéu quay lui c¢é tinh chat kinh dién. Chwong .trinh dwoc 16
chitc thanh nhiéu I6p. Cac bai toan nay thwong c6 mdt trong cdc ky thi
Olympic Tin hoc, thi cao hoc.

Bai toan 1: Tim dwong di don diéu giém dai nhat.

M6 ta cu thé bai toan nhu sau: Cho mdt ma trin. Yéu cau dat ra la: Cho
phép chon mdt toa dé (hang, c¢dt) cua mot ph'fin tr cia ma tran va tir d6 hay
chi ra duong di don diéu giam dai nht tir phﬁn tir do (néu co).

Ghi chii: Chirong trinh can tép MA TRAN.TXT

Chang han, v6i ndi dung cta tép MA TRAN.TXT nhu sau (5 hang,

4 ¢ot):

I 1
P Fle Edt Format View Help-

{5 4 '

f11 12 13 14

{10 15 15 15

9 8 7 6

[15 15 15 5

51 2 3 4

Khi d6, néu chon phan tir (2, 3) thi chuong mnh s€ chay nhu trong hinh
minh hoa sau:

i .tri hang, cot xuat p"ha.t.
hap chi so hang tu 1 den 5 5

hap clu so0 cot tu 1 d.en 4 : 3

-

Duong d:L dun di.eu da;i nhat tu (2 »
2 va q]. qua cac diam-l b
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// C_MT.CPP
// Cho vi tri xuat phat (u,v) - hang u, cot v
// Tim duong di dai nhat xuat phat tu (u,v}) qua
// cac diem ke va tao thanh day don dieu khong giam
#include <iostream.h>
#include <conic.h>
#include <stdio.h>-
int kmax=0;
int hmax[50}, cmax[50];
class MT
{
private:
int m, n;
int al50]1[507%;
public:
int get m();
int get n();
int dec_tep({char *ten tep):
//void xuat {);
friend void di_tiep{int *h, int *c, int k};
friend int chap nhan{int *h, int *c, int k,
int i, int j}:
}i
MT x;
int MT::get _m()
{
return m;
}
int MT::get n{()
{

return n;

int MY::doc tep{char *ten tep)
{
FILE *fp;
int i,7j:
fp=fopen{ten tep,"rt"};
if (Fp-=NULL)
{
cout<<"\nTep"<<ten tep<<™khong ton tai";
return 0;
} .
fscanf (fp, "%d%d"™, &m, &n) ;
// cout << "\n" << m << " " << n; getch{)s
for{i=l;i<=m;++1)
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for{j=1;j<=n:++17)

{
fscanf {fp, "%d",&a(i]{j]);
t
return 1;

}
int chap_nhan(int *h, int *c, int k, int i, int i)
[/ 1 <=1 <= m
/11 «= 3 <= n
// aliilil »>= alhlk]][c[k]]
/0 {i 3y '= (htl,c(t]) t=1, ..., k
{
int nhan=1;
if(i<l |} i>x.m §| j<1 [ j>x.n) nhan=0;
else if(x.ali}[j] < x-.a[h[k]}][c[k]])nhan=0;
alse
{
for(int t=1; t<=k; ++t)
if(i-=hft]&a&aj==c[t])
{
nhan=0; break;

}

return nhan;
}
void di tiep(int *h, int *c, int k)
// Cho h[l]l=u, c{l]=v
// Gia su da co hil]l,c{1],...,h[k],cl{k] voi ¥x>=1
// Yeu cau xac dinh h[k+1],c[k+1]
{
int i=h[k], j=elkl;:
if {chap nhan(h,c,k,i,3-1))

{
hlk+1l]l=i;c[k+1]=]-1;di tiep(h,c, k+1]);
}
if{chap nhan{h,c, k,i,3j+1))
P
hlkil]=i;clk+1]1=]j11;di tiep{h,c, k+1};
}
. if {(chap nhan(h,c, k,i-1,3))
{
hik+i1=i-1; cik+l]l=j;di tiepth,c, k+l);
'
if{chap nhanth,c,k,i+1,3j})
{
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hikil]~i+1; ikt jrdi Liep(h,c,kil);
1

// Nhan duoe mol duong di

i f (krkmax)

!
kmax k;
for{int. t 1; t< k; 1+01}
{
bimax [V ] bt ]; cmax|[t]=c|t];
t
b
I
vold main )
{
it hjL0], | b}
inl ou, v
clrascr();
xodoo Lep{"Ma Lran.txt™);
coul<<"\nVi trl hang, cot xuat. phal: ";
coul << "\nNhap chi so hang tu 1 den " <<
wogel m() << " o o
cin »» u;
coul << "NaNhap chi so cot tu 1 den " <<
x.gel n() << ™ o ";
N 2o
W1 wy bl v
di Liep{h,e,13;
coul << "ynbuong di don dicu dai nhat. tu (" <<
TS S S S A B
coul. << "\nCo do dai " << kmax <<
" va di gqua cac diem:";
foriint. 1 1; i<=kmax; ++1}
coul << "\n{" << hmax[i]| << "," << cmax[i]| << ™)";
qgoebah () ;
t

Bai toan 2: Thm dudng di ngin nhét (thudt todn Dijstra).

Mo e ey the bai toan: Cho mdt s& dinh. Tai mdi dinh ¢6 thé ¢é mot hodc
nhidu duong di ¢o huéng dén ede dinh khac (goi dudng di nay 1a cung). Yéu
ciu: Khi cho phép chon méot dinh bét ky. hiy chi ra cac dudng di tir nod dén
cae dinh khae (néu co) va khi do dudng di nao b ngan nhét.

Chi chi: Chirong rinkt edn 6p DOTHLTXT
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Chuong trinh sau dugce chay minh hoa vé6i tép DOTHIL.TXT ¢6 5 dinh, 9
cung, nhu sau:

Fie Edit Format View Help

o oon B fa g W S R en
R N ™)
oo

[ N

Khi do, néu chon dinh xuét phat 1a dinh 2, chuong trinh s& chay nhu
trong hinh minh hoa sau:

9=9
do: dai’
dai
dai
dail
dai
dai

5.008
6.00
.8.00
1.608
4.00
7.80
2.80
4.00
3.00

dai
dai
dai
*phat' u 1 den 53 2

:hawumaq&H

wonsniutun

// © DoThi.Ccpp

// Chuong trinh tim duong di ngan nhat theo
// thual toan: Dijstra’

finclude <stdio.h>

finclude <conio.h>

#include <iostream.h>

#include <stdlib.h>

int dinhtruoc[20], dinhchon[20], dachon[20];
float dai[20]; '

// Cac mang dinhtruoc, dinhchon, dachon, dai
// dung trong thuat Loan:

// dinhtruoc[l]=daill]-0
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// dinhchon[1l)=u, dachon|ui=1
// Veoi k- 2,....n
// dinhchoni{k] - chua dinh chon trong buoc k
// dinhtruoci{k] - c¢hua dinh {da chon truocc}) tu do di den
// dinhchon[k]
// dailk} - chua do dai cua doan thang di den dinhchon[k]
// dachon[dinhchon[k]]=1 - danh dau cac dinh da chon
class DoThi
{
private:
float a[20][201; // Ma tran bieu dien do thi co huong:
// afi,j] = 0 - khong co cung tu i den j
// ali, il > 0 ~ do dai cung i->j
// Chu y: afi,jl <> alij,i]
int n; /* So dinh */
int. u; /* Dinh xuat phat ({1 <= u <= n} */
public:
void nhapdl khoigan{char *tep};
void min hang(int i, int *jmin, float *gtmin);
int thuattoan(};
void duongditol (int k)
void in kqg(};
b:
void DoThi::nhapdl kheigan(char *tep)
{
int i,j,k,m; floal tg;
FILE *fp;
fp fopen(tep,"r"):;
if (fp==NULL)
{
printf{"\nTep: %s khong co",tep); getch(); exit(0);
'
for{i 0;i<20;tt1)
far{j-0;3<20;117)

alilf{jl = 0;
tscanft (Ip, "$dsd", &n, &m) ;
coul << "\nDo thi co:\nSc dinh: " << n <<

" So cung: " << m;

for {k=0;k<m; ++k)
{
fsecanf (fp, “"%d%d%f", &i, &j, &tg):;
print{ ("\nCung %d -> %d co do dai = %0.2f",1i, i, Lg};
alilljl=~tqg;
}
fclose (fp); .
printf ("\nNhap dinh xuat phat tu 1 den %d: ",n);
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scanf {"%d", &u);

for(i~1;i< n;++i) dachonl[i]=0;
dachon|ul=1;

dail[l}=0.0;

dinhtruoc|[1}=0;

dinhchon[1]=u;

}

void DoThi::min hang({int i, int *3min, float *gtmin])
{
int 1i;
*3min=0; *glmin-0.0;
for{j=1;j<=n;++j)
if{a[i] (j]1>0 && dachon[j]==0}

if((*jmin-=0) || {*jmin >0 && al[i]l{j] < *gtmin)}
!

*imin = § ; *gtmin = af{ilfj] :

intL DoThi::thuattoan{)
{
int k;
for(k=2;k<=n ; ++k) /* Buoc k */
{

// Buoc k - Xac dinh dchon_k, dtruoc_k, dai_k

float dai k=0.0 ;

int dchon k=0, dtruoc k ;

int m;

for{m=1; m< k ; ++m)

//¥et cac buoc trucc m=1,..., k-1
{

// Buoc m - Xuat phat tu dinhchon o bucc m

// Xac dinh:- dchon m, diruoc m, dai_m

int dchon m, dtruoc m ; float dai m;

dLruoc m = dinhchon([m];

min hahg(dtruoc_m,&dchon_m,&daiﬂm);

dai:m + daiim];

i £ {dchon m>0)

if{{dchon_k==0} || (dchon k>0 && dai_k>dai m))
{
dchon_k=dchon m;
dtrucc k- diruoc m;
dai k=dai m;
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1
dinhiruoct k] ==dl reoc ki dinhcheonikj- -dehon k;
datfk]dai k; dachon |dehen k] 15
it {dinhchonlk]=-0) rolurn {(k-1);
1
roturn ny

t

// Duong di tu dinhchon[1l] den dinhchonl[k], k> 2
void DoThi::duongditoei{int k)
f
int d20),1,),m;
dii] dinhchon|k];
dl2Z2| -dinhtruoc[k];
i 2 m=k 1;
while{d[i]!=dinhchon]|1]}

{
while{dinhchon|m] '-d{i]) —-—-m;
dlitl]-dinhlruocm];
iy

}

priotd {"\n\nbuong di toi dinh %d co do dai: %0D.1°T",
dinhchen] k], dailk]});
prinbll ("\nCach dl: %d", d[i]);
for{j-i=-1; 7= 1; ~-71
printi (™ —> 3d",d[j]};

;
void DolThi: i n kqgf)
{

irt m;

m-thuattoan () ;
//cout << "\am " << m; getch();
if{m<s 1)
coul. << "\nKhong c¢o duong di tu dinh " <<
dinhchon|l] << " den cac dinh khac™;
clase
{
prioti {("\nlu dinh %d co the di den %d dinh khac",
dinhchon|1], m=1 }; ’
printi ("\n\n%d Jduong di nean nhat tu dinh %d la:",
m—1, dinhchon[1])};
for{intL k Z2;k<=m; 1 tk)
ducongditoli {k);
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void main/{()

{
DoThi dt;
clrscr();
dt.nhapdl khoigan("dothi.txt"™);
dt.in kqg();
getch () ;
}
Bai toan 3: Thdap Ha Nji.
Mo ta cu thé bai toan: Co mot thap m tfing dang dat tai vi tri A. Yéu cau
dat ra la: hay chuyén thap toi vi tri B. Khi chuyén dung vi tri trung gian C.
Ghi chii: S6 thir t cua thap (1, 2, 3, ...) dwoc danh tie trén xuong.

Chuong trinh sau dugc chay minh hoa véi truomg hop m = 3:

D:AC_ GSA-1\CT-Thong\CPPC_THAP.EXE

INhap éq_ tang'm =

Tuong ung véi truong hop nay (m = 3), cac bude thue hién viée di
chuyén timg tang cua thap duoc minh hoa chi tiét nhu sau:
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2
A B c
!_2:
Q -
Buerc 1 " _J__ _r:;_ ] - (11_—5
Buoc2 % | 1 I
. . . |
Burgcd g ! 7
'
Budgc 4 _ % ;
Buwoc 5 | A a I ........ |é.
N
Buwde 6 | .|""|'; | .3.
Buac 7 ' %

// C_THAP.CPP
#kinclude <iostream.h>
kinclude <conio.h>
class Thap

{
private:
“int m;//so tang
public:
Thap{int ml=1)
{
m=ml ;
}
void nhap{):
void chuyen(char vt dau, char vt cuoi,
char vt tg);
}:

void Thap::chuyen{char vt_dau, char vt cuoi,
char vt tq)



if{m- 1)
coul << "\nChuyen Lang " << m <<
" tu " << vt dau << " den " << vt_cuoi;

else
{

Thap (m-1) .chuyen (vt dau, vt tg, vt cuoi};

cout << "\nChuyen tang " << m << "™ tu " <<

vt dau << " den " << vt_cuoi:
Thap (m—1) .chuyen({vt tg, vt cuoi, vt dau};

}
}
void Thap::nhap()
{
coul << "\nNhap so tang m = ";
cin >»> this->m;
}
void maing)
{
Thap [

clrscri);
t.nhap();
L.chuyen (A", 'B",'C") ;
gelech{);
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