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LOI GIGI THIEU

Khoa Cﬁng ngh¢ Thong tin (CNTT) Dai hoc Bich khoa Ha N¢i 12 mot trong
nhimg ca s& dao tao trong diém vé& CNTT duge nha nude quan tam ddv tu xay dung
trong khuon kho chuong trinh CNTT quéc gia.

bé nang cao chét lugng dao tao, mot trong nhimg y&u t6 quyét dinh Ia chat lugng
cha h¢ thong chuong trinh va giéo trinh, dic biét d6i vdi mot nganh phat trién vii bio
nhu CNTT. Chuong trinh va gido trinh dao tao vé CNTT ddi hoi phai duge cap nhat va
b6 sung thudng xuyén.

Cudn sach “ Nhap mon lap trinh ngén nglt C* 14 mot ¢f gdng cha t4p thé cin bo
giang day khoa CNTT, Dai hoc Béch khoa Ha ndi nhim gidi thiéu mét ngon ngit khong
phai 12 méi nhimg biing nhitg thé nghiém mdi trong phuong phép ti€p can va chuyén
tai kién thiic,

Tai lidu nay duge diing lam gido trinh gidng day cho cdc hé dao tao k¥ su, clr nhan

va cao déng tin hoe, déng thdi ciing 6 thé sit dung dé day cho cc chuyén nganh khoa
hoc va ky thugt khic.

O nudc ta, day khong phai 13 cudn séch ddu tién vé ngén ngu C. D4 timg ¢6 mot sa
tai ligu viét hodc bien dich vé C, ké ci ban dich cla cudr: sich “The C programming
language™ noi tiéng chia chinh hai tic gid cha ngdn ngi 14 Brian W. Kernighan va
Denmis M. Ritchie viét tit nam 1978. Tuy nhién ching t6i mu6n nhidn manh vé tinh su
pham ctia cudn sach dang & trong tay cic ban, v6i b6 cuc, cdc din dit van dé, c4c vi du
minh hoa va bai tdp mau da duge thir nghiém trén may cho phép hoc vién nhanh chéng
ném bt duge ddng thii cé vé ki€n thitc vé ngdn ngif Hn k¥ nang l4p trinh can béan.

Xin tran trong gidi thidu cudn sdch vai ban doc va tin chic ring né s& tr& thanh

mot cam nang cé fch cho nhimg ai muén st dung ngon ngit C dé cai dat cic tng dung
tin hoc.

Ha néi, ngay 4 thang 9 ndm 1999°
GS. TS Nguyén Thic Hai
Truémg Khoa CNTT
Pai hoc Bach khoa Ha Noi



LOI NOI PAU

Cuo6n sdch “Nhap mon ngén ngit tap trinh C” trinh biy noi dung mdt mén hoc co
s& trong chuong trinh dao tao k¥ su tin hoc, cr nhan cao dang tin hoc tai khoa Cong
nghe Thong tin, trumg Dai hoc Béch khoa Ha Noi. (b day, sinh vién duce trang bi
nhiing kign thitc co bin nhét vé ngon ngit C, cdc k¥ thuft t6 chic dir lidw va 14p trinh
cin ban.

Bén canh vi¢e trinh bay ddy dl, ngan gon, sic tich ngén ngit 1ap trinh C cdn bd
sung thém nhimg kinh nghiém thiét yéu dé thuc hién céc chuomg trinh C trén cac moi
trucmg nhu Turbo C, Borland C. Vi vay rdt phit hop cho nhimg ngudi méi hoc 1ap trinh
hoac nhitng ngudi dé c6 kién thitc v€ cdc ngon ngir fap trinh khic nhu PASCAL.

Cédc dac diém cta ngon ngir 1ap trinh C duge trinh by k§ lutng cling vdi nhimg vi
du minh hoa bam sit chii d¢ nham gidp ban doc khic sau duge cdc chi dé cha cudn
sach. Trong céc vi du ching toi con ¢6 ging thé hién cdc khia canh quan trong cia lap
trinh cdu tnic nhu: "T6 chae dit ligu"”, "Piédu khién chuang trinh", "M0 dun hod chuong
trinh”, tuy vay véin dé "Lam min chuong trinh" chua dugc dé cap & day.

Khi viét, chiing t0i dd ¢6 géng chi ¥ nhiéu dén tinh st pham ciia cudn sach. Céc
chuwong muc duge sip xép dam bao tinh lién tuc va sy thira k€ tir cic phin trude. Trong
mbi chuong déu ¢6 phdn t6m tat néu 1én nhitng noi dung ma ngudi doc cin Iinh hoi
chroe.

NOi dung cudn sdch gém & chuong va 1 phu luc. Chuong | 8ng quan vé ngon ngi

C, gith thiéu xuat xi va nhitg nét co ban trong mot chuang trinh C. Chuong 2 trinh
bay céc khia canh ca s& cha 18p trinh nhu: kiéu dit lidu, cdc todn 1, cdc cdu tnic didu
khién chuong trinh. Thao tde vdi con trd 13 mot trong nhitng chil dé quan trong cla
ngon ngit € s& dugc trinh bay trong cdc chuong 3, 4 va 5. Chuong 4 dua ra mot gidi
thi¢u kha ddy dii vé 16 chifc va xay dung cdc ham trong ngon ngit C. Cac khia canh lién
quan dén kiéu di¥ liéu ¢6 cu triic duge trinh bay trong chuong 5. Chuohg 6 dé cap t6i
viée xf 1y cdc'tép va thao 14c vao ra. Theo yéu clu cha nhidu sinh vién chiing t6i danh
chuong 7 dé gidi thiéu thu vién cdc ham dé hoa cla hing Borland duge cai dat trong
Turbo C va Borland C nham gigp ban doc 6 thé xay dung duge cdc ing dung dé hoa
trén C. Sau cung, khi da thanh thao céc khéi niém co s& trong 14p trinh vdi ngon ngir C,
ban doc & duge 1am quen véi mot chil d€ thi vi lién quan dén céch sir dung cde chi thi
tién xir Iy trong chuong trinh C. Phdn nay 13 noi dung cla chuong 8. Phu luc duy nhit
cia cuon sach tuy khong dai nhumg gidi thicu duge cach cai dat cdc tham s6 cdn thidt
trong moi trudng Turbo C, Borland C, 14 moi trudmg 14p trinh ¢6 tinh s pham cao va
ciing rat manh.



V&1 myc tiéu cung cdp nhimg kién thitc co bian nhdt, cudn séch chua dé cap dugce
cdc khia canh khic nhu: ghép ndi C véi cdc moi truomg 14p trinh khic {Asscmbler,
FoxPro ...}, 1ap trinh nang cao vdi cdc Ky (huat d6 hoa, 1ap trinh hudng d6i tugng...

Tuy da hét stc c6 gang, nhimg thi€u sot 1a didu khong trdnh khoi. Chiing t6i mong
nhan droe nhidu ¥ kign dong gép tir déng nghiép va ban doc. Thur tir £6p ¥ Xin g vé:

Nguyén Thanh Thuy,

B& mén céc hé théng Théng tin,

Khoa Cdng nghé& Théng tin, DPai hoc Bach khoa Ha N&i
Tel (04).8696124, (04).8692463
thuynt@it-hut.edu.vn

Chiing t61 bay 14 su biét on tdi GS Nguyén Thic Hai, Truong khoa Cong nghe
Théng tin Pai hoc Bich khoa Ha Noi, ngudi di c6 vii tap thé tac gia viét cudn séch nay.
Béng thot cdc tic gid xin 1O 1dng biét on t6i GS Nguyén Van Ba, GS Dé Xuan Loi, GS
Vi Luc, Ths DS Van Uy va tap thé cdn b6 giang day trong khoa cling céc the hé sinh
vién da c6 nhi€u y kién déng gép quy bau trong vigc xay dung dé cuong va noi dung
cic vi du,

Tap th€ tdc gid hi vong cudn sach s& ¢6 it nhiéu déng g6p phdn nao trong su
nghiép dao tao CNTT & Viét Namn.

Xin tran trong cdm on.

Ha noi, ngay 11 thing 9 nim 1999

Cac tac gia
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Chuong 1

TONG QUAN VE NGON NGU C

Muc dich chuong nay

1) Gidi thi¢u qu4 trinh phat trién ciia ngon ngir C

2) Gi6i thiu cic dac diém cha ngon ngit C.

3} Céch vict va thye hién mot chirong trinh C don gian.

1. LICH SU HINH THANH VA PHAT TRIEN

Ngon ngit C do Brian W. Kemighan va Dennis M. Ritchie phét trién vao ddu
nhimg nam 70 tai phong thi nghiem BELL (Hoa k§) v&i muc dich ban ddu 1 dé
phit trién he diéu hanh UNIX. B6i canh ra dbi xust phat tir nhu cdu cdn phi c6 mot
ngon ngir 1ap trinh h¢ théng thay thé cho hop ngir (assembly) vén ning né, do tin
cdy thp va rfit kh6 chuyén déi gitra cdc hé mdy tinh khéc nhau.

Phin 16n cic § tuémg quan trong nhdt cia C xuft phét tir mot ngdbn ngl ¢
trude 46 véi ten goi BCPL, do Martin Richards nghién citu. Anh huéng ctia BCPL
déi véi C gidn tiép thong qua ngbn ngir B, do Ken Thompson viét nam 1970 cho hé
UNIX, chay trén ho mdy tinh PDP-7.

Ngoai viec C duge ding dé viet he diéu hanh UNIX (hién nay, trén 90 %
chuong trinh nguén cla céc h¢ diéu hanh UNIX duge viét bing C, chura ddy 10%
bang hogp ngit), ngudi ta nhanh chéng nhan ra sic manh clia C trong viéc xir 1y céc
van de hién dai cla tin hoc: xir ¥ s6, van ban, co sé& dif liéu, 13p tinh hudng d6i
tuong. Thuc 1€ C da t6 hgp duge céc thanh tiu tién tién ciia tin hoc va da tré thanh
mot chudn mic nhién.

Lién quan dén su hinh thanh va phat trién clia ngon ngi, c6 thé k€ dén mot &
sur kién dang quan tam sau: '

(i) Nam 1978, cuén gido trinh day lap trinh bing ngon ngit C “The C
programming langguage™ do chinh hai tdc gid cia ngon ngir Brian W.
Kernighan va Dennis M. Ritchie bién soan da duge xust ban va duoc phé
bién rong rai.

(i) Nam 1983 mot tiéu ban cia vien tieu chudn quic gia my (ANSD duge
thanh 18p nham dé xudt ra mot chudn cho ngon ngit C.

(i1) Nam 1988 chudn ANSI C chinh thic duge ban hanh. Chudn nay bao gém
cdc mo th vé ngon ngir theo Brian W. Kernighan va Dennis M. Ritchie va



Téng quan vé ngon ngit C

quy dinh céc thur vién chudn clia ngon ngit C, nhdy d6 tang tinh kha chuyén
cta chuong trinh viét bing C.

(iv) Trong thé€ gi6i mdy vi tinh ¢6 c4c hé chuong trinh dich C néi tiéng nhu:
Turbo C, Borland C ctia Borland Inc.
MSC, VC cua Microsoft Corp.

Lattice C cua Lattice

(v) Sy phat trién clia ngon ngit 1ap trinh trong nhitng nam 80 da dwa dén
phong cich 1ap trinh huéng d6i twong. Mot trong nhing ngon ngir rét

duge ra dung 1a C++, mot bd sung méi cdc yéu t6 huéng d6i tugng vao
ngOn ngir C.

Tam dich la :

2. CAC TiNH CHAT PAC TRUNG CUA NGON NGU

C la ngon ngir 1ap trinh van nang duge dung dé viét cac hé didu hanh nhu

UNIX ciing nhu céc chuong trinh tng dung nhu QLVB (quan ly vz’m ban), CSDL
(co sd dir lieu).

C la mot ngon ngir ¢6 mite do thich nghi cao. Do céc kiéu dir liéu va cdu tric
di¢u khién cia C ¢6 hdu hét trén céc méy tinh nén thu vién ldc chay cdn dé cai dat
chuong trinh la kha gon. Hon nira, vi ngon ngir phan 4nh kha nang ctia mdy tinh
hién tai nén chuong trinh C t6 ra la du hiru hiéu, tic 1a khong nhit thiét phai cin t6i
hgp ngtr.

Mic du vay, C van doc lap véi bit ky kién tnic mdy dac thit nao va véi mot
chat than trong vin dé dang viét duge céc chuong trinh “kha chuyén” (portabllny)
tirc la nhitmg chuong trinh c6 thé chay ma khong cén phai thay d6i gi khi c6 thay
ddi vé phan etmg.

Néu nhu PASCAL la mot ngon ngir chinh dé gidng day vé lap trinh thi ngon
ngir C 1a moOt ngon ngir dugce sir dung rong réi trong cdc linh vue chuyén nghiép vi
dap ing dugc céc yéu ciu: hiéu qua cao trong soan thao chuong trinh va dich ra ma
may; ti€p can truc ti€p véi céc thiét bi phan cimg.

Ngon ngir C Khong dua ra cac phép toan Xir ly truc ti€p cac ddi tugng hgp
thanh (xau ky tu, danh sdch, hodc bang) nhu la d6i tuong toan ven. Chéng han,
khong c6 cdc phép todn twong tir nhu trong PASCAL dé thao tac trén bang hay xau.



Nhap man ldp trind ngoén ngtt C

C ciing khong xic dinh bat k¥ mot phuong tién cdp phét bo nhd nao khac ngoai cdp
phat finh cdp phdt déng theo nguyén tic x8p chong danh cho cho cde bién cuc bo
chia ham. Ban than C khong cung cap co ché vao ra. khong cé phuong phap truy
nhap tép. Tét cd cdc cou ché nay déu duge thue hién bing nhimg 16 goi ham trong
thu vién.

C dua ra cdc két ¢l didu khién cu ban cin cho cac chuong trinh o6 cliu trde
nhu: nhom tudn tir cde cau [énh, chon quyét dinh (if); chu trinh véi phép kiém (ra
két thiic & ddu (for, while), hodc & cudi (do ... while); va viée lua chon mt trong
cdc trudmg hop ¢6 thé (switch).

C cung cdp con trd va khi ning dinh dia chi 6 hoe. Cac doi cta ham duge
truyén bing cdch sao chép gid tri ctia d6i vi ham duge goi khong the nao thay déi
duge gid tri cua d6i hién tai. Khi mudn “goi theo tham trd™, ban phii truyén con tro
mot cach wing minh v him ¢6 thé thay dai ddi trgng ma con trd chi tdi. Cac @n
bang dugc truyén nhu vi trf ciia gdc cna bang cho nén cde déi bang thue 1€ duoe gol
theo dan tré. '

C cho phép haum durge goi d¢ quy va cde bicn cuc bd cla ham sé duge "1y
dong” sinh ra hoic duge tao md véi moi ldn goi mdi. Cac dinh nghia him khong
durge I(‘)ng nhau nhimg cdc bign c6 thé duge khai bdo theo kidu cdu tric khoi. Cac
ham coa chuong trinh C ¢é the dich tach bigt nhau. Cac bién c6 thé 1a bién trong
clia ham hode 13 bién ngoai ham. Ham chi hiét duge cde bicn ngoat trong cung mot
tep e, hoac bign tong thé extern. Cac bién w dong ¢6 thé dit trong cédc thanh ghi
d¢ tang hidu qui, nhung viéc khai hdo thanh ghi chi la mét hudng din cho churing
trinh dich va khong lién quan gi dén cac thanh ghi dic biét cha may ca.

C khong phai 1a mot ngdn ngir ¢b kicu manh mé theo nghia cha PASCAL hodc
Algol 68. N6 tuong doi thodi mdi trong chuytn d6i dir figu nhueng khong ty dong
chuyén cic kiéu dif liéu mot cdch phong ting nhu cha PL/L Céc chuong trinh dich
hien cé déu khong dura ra ¢ ché kiém tra chi 6 mang, kicu d6i 56 vov..,

Cudi cuing, giong nhu moi ngon ngit khie, € van con ¢¢ nhitng nhue diém:
mot sG phL.p todn cd thit ty thue hign chua dung; mot sé phan ci phfap c6 the lam 16t
hon; hién ¢ nhiéu phién ban cla ngon ngi, chi khéc nhau & mot vai chi GEL

D vay, C van té ra [amot ngon ngit cue ky hién qua va ddy siie dicn cam don
véi nhiéu linh, viee dng dung 1ap trinh.

3. CAU TRUC O BAN CUA MOT CHUONG TRINH C

Hiy xcm cdc thanh phédn clia chuong trinh HELLO.C sau day

*Chuong irinh hién tén dong Hello world trén man hinfet!
#include <stdio.h>
finclude <conic.h:

void main{) {

9



Téng quan vé ngén ngix C

printf ("hello, world\n");
getch() ;

}

3.1 Thuc hién chuong trinh

Céc bu6e d€ thyc hi¢n chuong trinh nay nhu sau: trudc tien ban phai tao ra
chuong trinh nguén c6 tén HELLO. C trén mot hé soan thdo nao dé; budc ti€p theo
la dich chuong trinh d€ tao ra mot tp chuong trinh (c6 phin m& rong la EXE); sau
budc thit hai néu khong c6 15i bién dich, ban di c6 thé thuc hién duge chuong trinh
tr ddu nhéc cla hé diéu hanh.

Khi ding moi trudng soan théo két hop nhu Turbo C, ban ddu ban phai khdi
dong Turbo C bang cau Iénh (gia st Turbo C dugc cai trén thu muc C: \TC):

\TC\TC |

H¢ théng duge khdi dong va ban duge chuyén vao ch€ do soan théo chuong
trinh trong Turbo C. Ban hdy nhap chuong trinh trén vao mdy. Khi nhap xong, 4n
phim F2 d€ ghi chuong trinh 1én dia, t4t nhién mdy s& yéu cdu ban nhdp vao mot
tén cho chuong trinh vira dugc danh vao. Sau d6 ban &n CTRL-F9 d€ dich va chay
chuong trinh. Néu khong pham 16i chinh ta hay g& nham thi chuong trinh sé& duoc
dich va chuyén sang bu6c chay. Ban s& thdy xudt hién dong chir

R

T

T i

trén man hinh. An mot phim bét ky ban s& tré vé man hinh soan thao binh
thudng cta Turbo C.

Chu y: .
Xem thém phu luc 1 dé biét cach thiét lap mot s6 thong s6 cfu hinh cdn thiét.
3.2 Pinh nghia Ham

Bay gior thém vai 10i gidi thich vé ban than chuong trinh. Mot chuong trinh C,

véi bat ky kich tthréfé nao cling déu bao gom mot hay nhiéu ham, cic ham nay s&
xdc dinh cdc thao \tdc tinh todn thuc € cdn phai thuc hién. Cic ham ciia C ciing
tuong tr nhur cac ham va thi tuc cha chuong trinh viét bang PASCAL. Trong -
chuong trinh vi du trén, main () 1a mot ham nhu vay. Thong thudng ching ta c6
thé 14y bat ky tén nao dé dat cho ham, nhung main () la mét ham dac biét; chuong
trinh C lu6n ludn bit ddu thyuc hién tai diém ddu ctia ham nay. Diéu nay c6 nghia
moi chuong trinh trong C déu phai ¢6 mot (va chi mot) ham main () & dau d6
trong chuong trinh. Him main () nay thudng goi t6i cdc ham khic dé thuc hién
cong viéc cia né, mot s6 ham nam trong chuong trinh, s6 khac nim trong céc thu
vién ctia cdc ham chudn. :
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Nhdp mén Idp trink ngén ngir C

Mgt phuong phép truyén dir liéu cho cdc ham 1a thong qua danh sich cdc doi
s 0 ddy main () la ham khong cé d6i s6, duge biéu thi bdi cap ddu “ (7 va )"
Cédc ddu ngoac nhon “{™ vi “}” hao quanh cic céu lénh tao nén ham; ching
tvong (v nhy begin vd end cia PASCAL. Ham duge goi bdi tén ciia nd, theo
sau 1a danh sdch cdc doi s6 duge dat trong ddu ngodc. Trong truting hop khong ¢
bién van phai viét cac ddu ngodc nay. Xét cau 1¢nh
printf ("hello, worldin");

13 mot 13 goi té ham ¢6 én la printf () vai d6i s6 & day 1a mot xau ky tu
“hello, world\n”. printf () la mot ham cé trong thu vi¢n chudn duge su
dung ma khong phai viét lai, c6 chiic nang dua k€t qua ra thidt bi diu ra (thong
thudmg d6 1a man hinh). Trong trudmg hop nay ham s€ cho hién ién man hinh day
k¥ W tao nén doi.

Diy ky tu bat k¥ nam trong hai ddu nhdy kép “...” dugc goi la mot xau ky .

Cap \n xuét hién trong mot xau trén 1a ky phdp cua C dé€ chi ky tr xudng
dong, bdo hieu 14n sau dua ra s& duge thue hién & ddu dong mdi. Néu ta bd \n di
thi trong 18n két xuat sau do, cic két qua s& duge vist tigp dang sau xau k€t xulit ma
khong xudng dong méi. Ham print£ () khong bao gitr iv dong thém ddu xudng
dong cho nén ta c6 thé tao ra mot dong dai v6i nhicu 14n goi ham ndy. Chuong trinh
ban ddu clia chiing ta ¢6 thé viét lai nhu sau:

1*Chuong trink nay cing hién lén dong Hello world trén man hinh*/
#include <stdio.h> '
#include <corio.h>
void maint) {
printf ("hello, "} ;
printf (" word"};
print£{™\n"};
getchi);
1

dé cho ra cing mt két qui

Luu ¢ ring \n chi 13 mot ky tu dic hiét. Ngoai ra C con cho phép ding \t aé
bidu thi ddu tab, \b cho backspace, \” cho dau nhiy kép, va X\ cho ban than
d&u xd chéo v.v...

3.3 Khai bao tép tidu dé

Khi st dung cdc him trong cac thir vién chudn, ching ta phdi khai béo 1¢p ticu
a8 (header f£ile) chita ham nguyén miu tuong ng cia ham d6, cau lénh duce




Tdng quan vé ngon ngit C

bilt ddu bing #include theo sau 1 tén 1¢p tiéu dé. Trong vi du trén, ching ta c6
st dung hdm printf () Ii ham chudn dugie khai bdo trong 16p stdio. h viham
getch() duge khai bdo trong cenic. h do dé trong chuong trinh ¢6 hai dong
sau (v 1rén ddn

#include <stdio.h>

#include <conio. h

3.4 Déng chi thich
Dong dau tién
I Clutong trindt hidw ton dong Helle world treén man hinh*/

la 1o chui thich, gri thich muc dich e¢na chuong trinh. Moi ky tu nam giita “/*"
vi “¥/" déu duge chuong trinh dich ba qua; ta dugc phép ding chiing dé lam cho
chuong trinh dé hi€u. Loi chd thich ¢6 thé xudt hién & bt ky dau trong chuong
trinh nguon, chita duge (it ci cde k¥ (0 v o thé trdi dai tren nhidy dong khac nhau
trong chirong trinh.

3.5 Dau két thoc cau iénh

Trong chuemg trinh méi cau lénh duge két thic hing ddu chim phdy *;”. Vi
duy:

printf {("Hello worldiyn") ;

4. MOT VAILOI VE HAM printf ()
Cau lénh
printf ("Hello worldi\n™;

s¢ dura ta min hinh dong chir nim trong cée diu nhdy kép. Ham printf ()
thue sirla mot hiom két xudt rat munh va linh dong duge sir dung rét nhiéu trong C.
Co thé sir dung ham printf ()dé tinh hay cac doi tugng dir lieu khdc nhau: s6,
k¥ tu. xau ky . D¢ ticn trinh biy trong cde phén sau, chiing ta khio sét s¢ ho cdce
tinh nang cua princf {;.

4.1 Trinh bay s6

Him princt () ding mot dang thite duy nhét dé trinh bay hang vi bién sa.
X&vi duy sau:

#include <stdic.

void main() !

printfi"Lay la con sc : -d",2;
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Chuong trinh nay cho cting két qua nhur chuong trinh sau:

#include <stdio.h>

void main() {
int i=2;
printf("Day la con so : %d",i);
}

Theo vi du nay, ham printf () c6 thé nhan nhiéu d6i s6. Cic d6i s6 duoc
phan céch nhau bang céc ddu phdy. Ham print £() ldy gi4 tri ndm bén phai dau
phdy va dua né vao xau ky ty dinh dang bén trdi & vi tri ¢6 “dinh dang” (trong
trudng hop nay la ¢ d).

“Dinh dang” cho printf () biét noi sé dat gia tri vao xau dinh dang ciing
nhu dang thitc d€ trinh bay gid tri d6. K&t qua khi chay hai chuong trinh vi du trén

7

la:

....... s .

Trong hai vi du nay, %d bdo cho printf() trinh bay s6 2 theo dang thap
phan. Con c6 cdc dadu mo ta khac nhu % £, %x v.v... Ching ta sé ban dén ching chi
ti€t hon trong chuong 2.

4.2 Puara ky tu
Mot hing ky tu duge dinh nghia bing mot ky hiéu trong bang ma ASCII nim
gitra hai ddu nhay don, vi du
SR
Diing ham printf () c6 thé viét ra cic ky tr nhd ddu mo ta %c. Trong 15i

goi ham nay c6 thé sir dung tén ctia ky tr (nhu “a’) hoac ma ASCII ctia ky . tr (d6i
vGi "a’ 12 97). Xét vi du sau:

#include <stdio.h>

void main() {

printf ("%c %c",'a',97);

13
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4.3 Trinh bay xau ky tu

Mot xau ky ty la mot tap cdc ky wr (c6 thé chi mot) nim giita hai ddu nhay
kép. Vi du: '

“I am a string”

Ding ham printf () c6 thé két xuidt mot xau nhd ddu mo ta ¢s. Xét vi du
sau day:

#include <stdio.h>
void main() {

printf ("#s thi cach xa mat troi %d trieu miles","Venus",67);

Trong chuong trinh trén day, ham printf () dathay thé ddu mo ta s bing
Xau “Venus” va %d bang con s6 67.

5. TOM TAT
5.1 Ghinhé

Cédc chi thich bit ddu bang “/*” va két thiic bing “*/". Ngudi lap trinh ¢6 thé
chén céc chi thich vao bét ky chd nao c6 thé dat ddu phan céch (vi du: ddu tring,
tab, enter) trong chuong trinh. Cac chd thich duge chuong trinh dich bd qua. Viéc
thém céc chi thich 1am cho chuong trinh dé doc hon.

Chi thi tién xir Iy #include <stdio.h> bdo cho chuong trinh dich két
hop tép tieu dé chita cdc khai béo clia cdc ham vao ra chudn trong chuong trinh.

Chuong trinh C bao gém mot hoidc nhiéu ham, trong s6 d6 nhit dinh phai c6
mot va chi mt ham main (). Moi chuong trinh C bit ddu dugc thuc hién tai diém
bét ddu ctia ham main ().

Ham printf () ¢6 thé sir dung dé in mot xau ky tr duge chia trong cap ddu
nhdy kép. Khi in cdc gid tri s6 nguyén, d6i s6 ddu cha ham printf£ () - xau diéu
khién- chita cic mo ta chuyén dang %d va céc k¥ tu khéc c6 thé in ra duoc; tham s6
thit hai 1a mot biéu thirc c6 gid tri duge in ra. Néu c6 nhiéu gi4 tri nguyén dugc dua
ra, khi d6 xau diéu khién chita nhiéu mo ta %d, mdi mo ta twong (ng véi mot s6
nguyén, va cac tham s6 theo sau x4u dinh dang (phan cach nhau béng d4u phdy)
chita cac gia tri nguyén dugce in ra.

Ngoai mo td %d cho cic gid tri nguyén, ham printf () cdn st dung nhiéu
mo ta dinh dang khdc twong tng cho cic kiéu dit lieu khdc nhu %c, %s, %f v.v...

14
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5.2 Cac loi thuéing gap

Thém ;" sau tiéu dé haim main.

Quén cdc chi thj #include khi sit dung cdc ham thu vign.
Nham lin giita cach chi thich trong C va PASCAL.

uén mél vai trod ciia xau dinh dang trong hdm printf{) .
1 £ £ P



Chuong 2

CAC YEU TO CO BAN CUA NGON NGU C

Muc dich chuong nay

1) Lam quen vdi cac kidu dir liéu co sé trong C.

2) Biét cach khai bdo bién, hang.

3) Lam quen vdi cdc loat todn tir, ddc hiét la cdc todn tir mdi nhu: todn (W
gén, todn tir dicu Kign.

4)  Biét cch sir dung cdc cau lénh diéu khién dé vi&t cdc chuong trinh.

5) Biét cach sit dung hai him vio ra printf () vh scanf () d€ xuat va
nhip sG liéu.

1. TUVUNG

1.1 Tap ky tu ding trong ngén ngir C

Moi ngon ngir 1ap (rinh déu duge xay dung tir mot bo ky tu nao dé. Cac ky tu
duge nhém lai theo nhidu cach khéc nhau dé 18p nén céc tir. Dén lugt minh, cde tir
lai duge lien k&t theo mot qui tic (d6 12 cd phép cla ngdn ngit 1ap trinh) ndo do dé
tao thanh cdc cau 1¢nh. Mot chuong trinh bao gém nhiéu cu lénh dién dat mot
thuit todn nao d6. Ngon ngir 1ap trinh C dugc xay dung trén bd ky e sau:

26 chitcdihva: A B C ... 26chircdithudng: 2 b <
10chtsd: 0 1 2 ... 9

Cacky hicvtodanhoc: + - « / = < >

Cic ddu ngan cach: . ; , : space

Cacddungoic: ( ) [ 1 { }
Céc ky huéu dac higtkhacnhue 2 % # $ &« ~ N 1 7 " ~wvv..

Day 1a tap hgp cdc ky tu hop 1é duge dung dé viét cde chuong trinh trong C.
Khong dugce dung cdc ky hiéu khic ngoai tap cac ky hidu néi trén.

1.2 Ten {identifier)

Tén bao gém mot day cac ky tu: chir, s6 va ddu gach n6i *_" (underscore) vit
phai bit diu bing mot chit hoic ddu gach ndi. Mot sG vi du vé tén nhur 1a:
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Viduo 1l

Tén hop lé

name a 1

_function

delta x

delta v

Tén khong hop 16

1k ¥ vi bat dan bang chiv s6*/

D6 dai cye dai cua tén mac dinh 12 22, nhung chiing ta 6 thé thay a6 lui bing
mot gid tri tr 1 dén 32 trong chite niang Option->Compiler->Source->Identifier

{Mo1 trudmg Turbo C). Tat nhién, ta cd thé dat cdc tén véi do did Iém hon 32, trong
truomg hgp do chi ¢d 32 ky tir ddu tién cla tén ¢6 ¥ nghia.

Khac vdi PASCAL, ngon ngit C phan biét gilta chit hoa va chit thutme. Cac 1én
ABC, aBC, abC, abc, AbC la khac nhau. Theo théi quen ngidi ta thuomg dung
chir hoa dat tén cho céc hing, con chir thuomg duae dimg dé dat ten cho ciic bidn,
cac him, cac ciu trde v.ov...

Khi dat tén phai luon ghi nhd nguyén tic tén it nhidu phin dnh duge bin chét
el o twgng duge dat en. Vi du dat én cho bign chita kich thude cia ming 1a
ArraySize hon la arraysize hoac mdt 1én khé hicu la as. Vige dat tén goi
nhd rat ¢ ich khi trong khi béo tri, sira chira chuong trinh.

1.3 Tirkhoa

Rdng sau day gidi thicu mot s& 1 khéa thong dung do chuong trinh TURBO
C dinh nghia.

asm  break case cdect
char const continue default

do, double else enum
axtern far float for

goto huge if int
interrupt long near pascal
register return  short signed
 sizeof static struct switch
typedef union unsighed void
volatile while
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Tir khéa cha € bao gém mdt s& 10 ricng duge C dinh nghia trude vai ¥ nghia
xde dinh. Céc 1ir khoa duge st dung dé khai bdo cac kiéu dir liu (int, float ...},
vict céc todn Wt (sizeof), cdc cau I¢nh (if, then). Cac tir khda phii duge ding ding
vt ¥ nghia, khong duge diing ng viw viée khdc hodce dat tén mdi triing vai tén cac
tir khoa.

14 Cac kieu dir ligu
Tat ca cie bién phii duge khai bao trude v kidu cia ching phai duge mo 4

ngay Khi khai bdo. C6 bon kiéu dir ticu co bin trong C la: char, int, float va
double. Bing 2.1 mo (4 chi tidt cde dic diém cua céc kidu dit licu co s o

Tén Y nghia Pham vi Kich thric
char Ky J128 = 127 L byte
int SG nguycn 32768 = 32767 2byte
float S6 thue diu phiy dong, +3 4E-3R = +3.4E+38 4 bytc

dd chinh xde don

double S0 thuc ddu phiy dong, 4. 7E-308 = £1.7E+308 & hyte
do chinh xdc kép

Bang 2.1 Cac kiéu dif lidu cd sd trong ngén hgir C

Mot sa float <6 do chinh xdc 1a 6 ¢hT &8 sau ddu cham thap phan. Mot sO
double ¢é do chinh xac (G 15 chir 6 sau ddu cham thap phan.

el

Ren canh da chiing ta ¢6 thd dp dung mat s6 cdc “idn 167 di kem cdc kicu dir
licu cor bidn véi muc dich thay déi pham vi bicu dién cta hién duge khai bio. C6
cic 1ién 16 nhu la: short, long, signed (ngdm dinh ddi v char, int) va
unsigned. Bing 2.2 mo ta cach dp dung cdc “tién 18" vdi cae kidu dir lidu co s0.

Chi ¥

(i) Kidu long int co (he viét gon thanh long; kicu unsigned int vict gon
thinh unsigned.

(i) €6 thé két, hop nhidu tién t6 vé mot kicu dir lidu cu so: ching han
unsigned long int (vi¢l gon (hanh unsigned iong).

1.5 Khai bao bien

Bicn i y&u (8 ¢d ban cla bt ki ngon nglr may tinh nao. Bién la vung b0 nhd
may tinh ducge danh cho mdt kicu du li¢u nao dé va duge dae en dé tién tham
khao.

Céc hién trong bo nhd & cdc thii diém khac nhau 6 the cat gilt cde gid (i
Khac nhau. Trude khi sir dung mot hién nao d6, phai khai bac nod. Quy tac khai bac:
nhtur sau:
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<Kiéu_dir_li¢u> <Tén_bién>

C6 thé khai bdo nhiéu bién ciing kiéu trén ciing mot hang, trong tnmg hop d6
cdc tén bién duge phan céch nhau bing ddu phdy. So véi PASCAL, cich khai béo
bién trong C “thuan tién hon”. Diéu nay mudn néi dén viee trong viéc khai bdo
bién C cho phép khai bio déng thoi khii tao gid tri cho bién. Xét cde vi du sau:

Vidu2
int varl,var2; /*bién cd kiéu nguyén*/
tfloat f; F*bidn nhan gid tri thic*/
char ch; I*bién ky 1!
int maxint=32767, zero = 0;
Kiéu Kich thudc Pham vi
unsigned char 1 byte (+ 255
char 1 byte -128 = 127
unsigned int 2 bytes 0+ 65,535
short int 2bytes -32768 + 32767
int 2 bytes -32768 + 32767
unsigned long 4 bytes 0 + 4284967,295
long 4 bytes 2147483648 + 2147483647
float 4 bytes +3 4E-38 + +3.4E+38
double 8 bytes +1.7E-308 + +1.7E+308
long double 10 bytes +3.4E-4932 = +1.1E+4932

Bing 2.2 Cac tién t& ding vdi cic kidu dit liéu co sd

1.6 Khai bao hiing

1.6.1 Khai bao hiing

Hing 1a dai lugng c6 gid tri khong thay ddi khi thire hign chuong trinh. Binh
nghia (khai bao) mot hing vé thuc chit 1a gdn mot tén (1én hiing) v6i mot gid tri cu
thé nao d6. Vé sau, khi gap tén d6 chuong trinh dich ngdm hidu d6 12 gia tri tuong
ing. C6 hai céch khai bao hing s6 trong C:

Dung tean tir #define nham dinh nghia hing tugng trung,

#define <identifier> <string>

Chi thi nay dinh nghia mot hing tugng tnmg ¢6 1én 13 identifier véi gia
tri duge mo ta bdi xau string. Khi bién dich chuong tinh, chuong trinh dich

20




Nhdp mdn tdp trind ngén ngii C

thay thé moi xuat hién cla <identifier> bing <string>. Bidu cin lru y la
kiéu gi4 tri clia hing duge xdc dinh dua theo ndi dung cia string. Xét cdc vi dy
khai bao sau:

fidefine MPXLINE B0
Hdefine DHBK “INFORMATIC®
#define NEWLINE ‘\n'

Bién hiang duoc dinh nghia nho tir khoa const vai cii phap nhu san:

const <tén_kiéu> <tén_bién_hing> = <gid_tri>;

Vidu3
const  int MAXLINE = 100;
const char NEWLINE = 'An';
const char DHBK[18] = "DAI BACH KHOA";

Chii ¥ réng cAc cau lénh bt dau bang const x4c dinh cdc bién c6 gid tri khong
thay d6i, nghia 1a chuong trinh dich s& cip phat viing nhd tuong tmg véi kiéu clia
héng va gan cho né gi4 tr1 dd cho nhung khong thé thay doi gid trl cla céc bién
hiing vi né s& gay ra 61 bién dich.

1.6.2 Cach biéu dién hing s&

Trong ngén nglt C, ngudi ta phan biét céc loai hing sau:

Hing nguyén (int)

Pl vi gid triz -32768 dén 32767,

Biéu dién trong mdv: €6 thé biéu didn mot hang nguyen dudi dang (hap phan,
bdt phan (cu s6 8) hay thap luc phan (co s& 16). Ngon ngir C quy dinh d¢ biéu dién

mot 0 dudi dang bt phan bing cdch them 0 & ddu, dudi dang thap luc phan bang
cach théem Ox. Vi du:

Gii tri thap phan Dudi hé bat phan Dudi hé thap luc phan

198 0306 0xCH

Hiang nguyén dai (long int)

Mot hing nguyén dai duge vist nhu hiing nguyén nhimg thém chit 1 hay L &
cudi gid tri dé biéu thi d6 1a hdng ¢6 gid tri long. Vi du: 1981, 1234562L.

Mot hiing s3 nguyén vugt ra ngoai pham vi gid tri cho phép ctia hing nguyén
cing duoe hidu la hing fong. Vidy: 1234567 duge tr dong hiéu 1a 1234567L.
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Hiing dau phay dong

C6 hai cdch vict gid tri ctia mOt hang diu phiy dong:

(i} Cach viet thong thutmg: hing duge vist giong nhir trong thue 18 nhimg
thay ddu phdy thap phan bing diu chim (theo k¥ phap vidl sé kidu
Anh & M¥); chang han: 359.12, -415.16.

(i), Cach viét theo ky phdp khoa hoc: hiing duce viét gém hai phan: phan
dinh tri mmmm. nnn v phan mit; phan dinh tri 1a s0 thue; phdan mi 1as6
nguyén. Ching han: 12.3E+3 & gid (i bang 12.3 * 10 =
12360.0. Do ta o thé tang, gidm gid tri cGa phan mit va dich chuyén
dau chdm thap phan trong phén dinh tri nén so thue duoe vidt dudi dang
nay ¢ ten ol la sé thye diu phiy ddng, con cdch vigt thong thudng cd
tén goi s6 thue diu phdy tinh.

Hiing ky tu

Trong ngon ngit C ngirdi ta ¢ thé hidu dién hing ky e

(i bang ky hi¢u trong bing md ASCII dal giita hai diu nhay dem (), vi du:
TATTh.

(i) bdng cap bao gém Ky tir "\ " vit 8¢ thi tu clia ky tr trong bang mi ASCIL.

X1 bang sau:

Ky tir theo ciach biéu dién thia nhat Bi¢u dién theo cich thit hai
‘A’ 05" hode 101" hodce \NOx4 1’
Cd mot s6 hiang ky ty dac hiét dugce viet theo quy ude nhar sau:
Vit Ky tir Dién giai
AN ! Diu nhdy don i
R " Diu nhay kép '
RRY N Ddu gach chéo nguoc
"\n' ; \n Ky 1y xudng dong
nNOT T \O Ky tv NUL
T e Ky 1y tab

Hang xao ky tur

Hing xau ky tu duge dit trong hai ddu nhdy kép >, Hang xau duge lwu trix
trén mot mang ky tuma ky tr cudi la ky tw NUL (\O).
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2. BIEU THUC

2.1 Biéu thic trong C

Bicu thic 1a k&t qua ghép noi cdc todn W v cde todn hang d& dién dat mot
cong thife nao do. Céc toan hang ¢6 thé 1a mot dai lugng niao do nhu: hiing, bién,
151 goi ham hay mdt biéu thite con. S& ngdi clia mot todn tir xac dinh s6 toan hang
K&t hop véi todn tr dd. Fhong thudmg 1a o cie Llodn T hai ngdi va mot ngoi. Moi
bidu thie ¢6 mot gia tri. Tuy theo gid tri ctia bidu thidc ma ta ¢d cde bidu thic
nguyén hay bidu thie thue. Chi ¥ ring cac hidu thitc logic duge xem a c6 gid tri
nguyén, trong dé gid 1r khic 0 tyong tng véi ménh dé ding, con gid tr 0 tuong
ttng v ménh dé sai. Cac dau ngoge don duge sie dung trong trong cdc biéu thife
irong ngon ngit C ding vai § nghia dui <0 cda ching.

Su vii PASCAL, ngon ngit C dua ra nhi¢u quan niém mdi vé hicu thie. £6 1a
cac hiéu thire gdn va bidu thite didu kicn.
Trong chuong trinh, bic¢u thite dwge str dung trong:
+ v& phai cia 1énh gén,
+ lam tham s3 thuc cia cdc ham,
+ lam chi s,
+ cac cau 1énh if, for, white, do while,
+ cdc bidu thife phite tap hon.

2.2 Cac phép toan sé hoc

Toin tif Y nghia Vidy

- Dai die mot s0 thue hoiic nguyén -1z, -a

+ Cong hai s& thuc hoac nguyén 12+13.5, atb

- Trir hat s0 thire hode nguyén 15-10, 12.1-3.2,

a-b

* Nhiin hai s0 thye hode nguyén a*b, 12*5, 12.3 *2

/ Chia hai sd thye hoje nguyén a/b, 23/3, 23.3/2
Lay phan du cla phép chia hai 3 arb 12 75 _
nguyén |

Cac phép todn + va - (hai ng6i) ¢d cung dé wu 1ién v nho hon s6 uu tién cia
hai phép todn * v /. Bon phép todn niy lai 6 do vu ién thip hom so véi phép i
maol ngdi.

Phép chia vdi hai todn hang nguytn cho k&t qua la s¢ nguyeén (tuong (o nhu
phép div trong PASCAL). Chang han, 7/4 cho két qua 1a 1, con 7.0/4 hoac
7/4.0hoac 7.0/4. 0t cadés chkétqual. 75,
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2.3 Cac phép todn quan hé

Todn tit ¥ nghia Vidu
> 5o sdnh lon hon. Todn hang lasé a=b
nguyén hay sa thuc. 3>7 ch gidtri 0
F= So sanh [&n hon hodc bing. Todn  a>=b
hang [a s& nguyén hoac s6 thue Tr=TeHpidtn |
< So sanh nho hon, Todn hang lasd a<b
nguyén hay so thue 6<7 c6 gid tri |
<= So sanh nho hom hoace bing, Todan  a<=b
hang la s6 nguyén hay s6 thuc 3<=TcHgiatn |
== S0 sdnh h.mg nhau. Toan hang ¢4 a==b
thé 1a s& nguyén hay s6 thuc T==7 6 giatn |
6==7 <6 gid tri 0
!= So sdnh khong bing nhau. al=b
71=7 c6 gidtri 0

BOn phép todn diu cé ciing mite do wu tién, hai phép sau cé cling d¢ vu tién
nhu‘ng thdp hon. Cac phép todn quan hg ¢ do wu tien thdp hon so véi cde phép todn
G hoc cho nén bidu thite 1<n-1 duge hidu b 1< (n-1).

2.4 Cac phép toan logic

Trong C sit dung ba todn tir logic (lien tir logic) gidng nhu trong céc ngon ngir
khac. Ditu can phan biét chinh 1a ky hi¢u cla cée todn 0f va £id 1ri cia hiéu thie
logic:

Hai phép toan &4 v | | ¢ d6 uu ticn thdp hon so vdi cae phép 104n quan hé.
Tt ca cac phép todn niy lai ¢6 dO wu tién thdp hon phép phi dinh mot ngoi.

Cac phép todn quan he va logic duge st dung dé (hiét lap diéu kién ré nhanh
trong I¢nh if va di¢u ki¢n két thic chu trinh trong céc ciu lénh for, while va
do{...} while. Gia tri cla todn hang khédc 0 s& duge coi 13 TRUE va nguoc lai gla
tn bing ( s¢ duge coi 14 FALSE. Gi4 tri biéu thitc quan h¢ va logic s€ bang 1 néu
ding vi bing (F néu sai. Bing sau day mo tay nghia ctia ba lién tir logic ndi trén:

Lién tur Yl nghia Vi dl.’

S & Li¢n két hai bicu thie logic. Gi4  ch >='0' && ch <='9"
tri biéu thitc bing | khi ¢i hai 3<T && B>6 O gid i |
todn hang cd gid tn 1 ' ‘

I Lien két hai biéu thiic quan hé. n <=0 || n >=100

Gid tri cia bidu thie [ ) khi mdt 7.-3 Il

. 8>=3comatn |
trong hai todn hang hing 1
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Phép phit dinh mot ngoi. ta
112 ¢6 gidtri O

'O oceogiatn |

2.5 Cac phép toan thao tac trén bit

iy la cac phép dn thudng gip 0 hgp nglr hon i3 & ngdn ngilr ¢dp cao, chiing
cho phép xir Iy dén timg bit clla mdt s3 nguyén. Céc phép lodn nay khong duce
ding cho float hay double.,

Phép tean Y nghia
& VA nhi phan
! HOAC nhi phan
n HOAC ¢ loal trir
<< Dich trai
> Dich phai
~ Bu 1
Ta nhéc lu ring
1 &1 =1 1171 =1 1~ 1=20 ~ 1 =10
L& 0 =1 L1 0o=1 1 0 =1 ~ 0 =1
0 & 1 =20 c ] 1 =1 g~ 1 =1 a<<n = a*z?
0 & 0 =0 O] 0=20 o~ 0 =0 ar»>»n = a/2'
Chi y

Cing nhu hop ngir, C phiin higt:

(i) cac phép dich chuyén s6 hoe, thue hién trién cdc gid tri nguyén, bio toan
hit déu,

(i) <dc phép dich chuyén logic, thye hign trén cée gid tri unsigned, bit dau
“khong dong vai trd gl ¢, cling bi dich chuyén nhu cée hit Khic.

Sau diy 1a mdt so vi du minh hoa:

Oxalbhé & OxXEff = (Oxbé6
Oxalbe6e | Oxff = Oxalff
Oxalbe "~ Oxffff = 0x5ed’
Oxalhe << £ = 0xboi0

Oxalke =>> = Oxal

- -1024 N

[N

[y O

{—2%g) <<
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2.6 Bidu thirec gan
Ricu thire gin cé dune
<Bitn> = <Biéu_thiie>

Thire hicn mo bicu thie win thae chit i ldy gid tri clla <Biéu thige> gin cho
<Bién>.

Neu chiing ta thém diu 7 vivo sau hidu thic £dn thi s¢ thu duge mot cau lénh

Bicu thite gdn vo (thé duge s dung trong cdc phép todn vil cde cau lénh nhu
cde bidu thife thong thudng. € hing han khi viét

a=kb—"; —’

thi dicu d6 cd nghia rang edn gid (i cia hidu thitc b = 5 cho bién a. K& qua
lab = S5wvia = 5 Twong teciu [¢nh

¥ o= {a=hiibel0h; j

s¢ gan 5 cho a, 10 cho b vir sao do gén tGép 50 cho x.

C cho phép sie dung mot so ky phap dac bi¢t cha phép todn gan sau day:

Dang viét thong thuong  Dang viét thu gon Y nghia
I SR e i+ cunr Tu cong
D=1 - expr i~ eXpI Ty trir
=1 =~ ewxpr 1 = expr Tu nhin
.= 1/ eupr I /- evpr Tu chia
o= axpr L = exRpr Tu chia dur
=1 & ox i la=erny Ty va )
Deiexpr L o=expr Tir hodie |
Lo reRpy IhTerpr Tir b
i-lmsexpr iErTexpy Tu dich bit phai
1= ieovpir iar=expy Tu dich hit tréi
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2.7 Biéu thire digu kién

Bidu thife di¢u Kién ¢6 dang:

eypri ? exprs @ exprl

trong do exprl. expr2, expr? la cac bicu thirc ndo do. Néu exprl o
£id tri khdc O thi biéu thie didu Kign ¢b gid tn cho bdi expr 2, (i lal gid tr ¢
exnr3 dige ding lam gid tri cla hidu thie didu kién. Kiéu cia bidu thie didu
Kién phu thuoe vio kiéu cla hai bicu thite expr2 vii expr3 va ka kiéu bao (rim
nhat.

Bi¢u thite didu kién ciing duge dimg nhu cae bicu thite khiac. Vi du 6 (hé
ding ¢iu 1¢nh sau d¢ xdc dinh gid tr 16n nhét gitta hai sé a vab:

5 = {arh) 7 a : b;

Con cau 1énh sau diy xac dinh gid tr Idn nhit trong ba s a,b.e:

s=axh? (a»c?a:c) i {b>c?bic);

2.8 Cac phép toan ting, giam mot don vi
Giil dinh ¢ ¢ lenh

mm = ramm t+ L l

Ta c6 thé dura ra cach viét kKhae gon hom nhu sau:

e ++;

Todn tir 44 ¢6 tdc dung tang gid tri cha bién num (co Kicu s& nguyén hay con
tre) thém 1.

Trong C ¢6 hai phép todn mot ngdi & tang vis gidm cde bién. Todn Ur ting ++
s8¢ cong thém | vao todn hang cia nd, todn 6 gidm —-s& trir todn hang di 1. Todn
hang & day chi ¢6 the 1i mat bién (nguyen, thue hoide con trd) ma khong thé Ta mot
hang s& hay, mot bidu thite. Cae ddu phép 104n ++ va —— ¢6 thé dilng trude (Licn
1) hodie dimg sau (hau t6) todn hang, nhur vay chiing ta cé thé vidl:

Toan tr Dang ticn to Dang hau to
Tang 1 dom vi ++ n o+
Giam | don vi -- n n -- J

Sy khae nhau gitta dang 1ién t6 va hau (6 ndy sinh khi phép todn nim trong
mot bidu thife khac. Piém khdac nhau ¢ day [ cdch sir dung gid tri cfia bicn todn
hang khi tinh todr bicu thire bao. Vi dang tién 10, ta thay doi gid tri coa bicn trede
khi st dung gid tri bién ¢¢ (inh Wwdn cae bicu thie hao quanh; con véi dang hiu 16,
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214 tri ¢ii cua bicn duge st dung dé tinh todn bidu thitc bao, réi sav dé bidn mdi
duge thay doi gid tri. Ta xét cac trudng hop sau:

Gid sur tnrde mdi phép tinh 1=3 vi §=15

Phép toan Tuomg duung Két qua

1= ++3; J o= 3+l 1= 3 i =16 vii =16
1= J++; i=1; 7= j+L; 1 =15 vh J = 16
I+ 1=1+ 1; i=14

Jo=4++ 1 + 5; i=1+1; 3 =1+ 5; i=4viqj=09
J = i++ +5; J=1+5 1i=1+1; i=4vii=8§

2.9 Phép toan lay dia chi bién (&)

BO nhd may tinh bao gom nhiéu bytes duge ddnh s& 1t 0 dén gidi han cla bo
nha. Cde 6 nay duge goi la s thif ty va cling 1a dia chi cla cdc bytes b nhd. Mai
bicn duyc khai bdo s¢ chitm gilt mat viing nao 46 trong hé nhe vit dia chi ciand 1a
dia chi cia byte ddu tién trong viing nhd dé. Hinh vé& 2.1 cho thiy mot bién nguyén
cO gid tri 2 va co dia chi [a 1367,

1266
1367 2
1268
1369
1370

Hinh 2.1

bé xdc dinh dia chi hién nguoi 1a sir dung phép todn mot ngai & dat trude tén
bicn. Nhu vay, néu:

Lgm.:;
thi
&1

xdc dinh cho ta dia chi cia ving nhd 2 bytes o6 (én 1 i. Khong thé sir dung
phép todn & niy cho céc d6i tuong khdc nhir hing so, biéu thic.
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2.10 Phép toan chuyén ddi kiéu (b3t budc)
Ta ¢6 thé chuyén doi mot Kicu bat ky sang kifu mong mudn bing cach ding
toan tir chuyén kiéu bit bude theo guy tic nhur sau:
( <Kiéu> ) <biéu thite>
trong dé <Kiéu> 6 the 14 tén ca mat Kiéu dit licu ndo 36 di dinh nghia trude

ds, nhur 1 int, float, char, ...

Mot s6 float khi chuyén sang kién int s& bi chit cut phdn thap phan. Mot so
kiéu long khi chuyén sang kicu int & bi cit bd di vai chif s6. Chiing han n bing
2520.40thi {(int) n bhing 2520.

Cha y

Viéc chuyén kidu & trén dién ra do yéu cdu clia ngudi lap trinh. Trong khi thue
hi¢n chuong trinh <6 thé ¢ cdc chuyén ddi kicu ty dong nhu trong trudmg hop sau:
khi biéu thic gém cédc toan hang khac nhau vé kiéu, cde todn hang 6 kiéu thip
hon (pham vi bidu dién hep hon) sé duge chuyén d6i thanh kiéu dit liéu bao trim
hon trude khi thue hién phép todn va két gud thu duge s ¢6 Kicu bao trim nhat.
Chuyén déi kicu tr ding tuin theo so dé sau:

char--»int-->long-->float-->double-->long double

2.11 Thar tu wu tien va trat tu két hgp cua cac phép toan

Thi tg wu tién va trat ty k&t hop cla cde toan 16 duge sit dung dé xdc dinh

cdch thitc k&t hop cie tdn hang vai cdce todn (r khi tinh todn bicu thc:

Biéu thitc con trong ngodce duge tinh todn trude cde phép todn Khéc.

Phép toan mot ngdsi dimg bén (rdl 104n hang duge kél hop vdi todn hang di

lién nd.

Khi mot 104n hang dimg canh hai todn i, ta phan biét hai trudmg hgp:

(1) Néu hai todn tir ¢ do wu tién khac nhau, todn t&r ndo ¢d do wu tién cao
hon s& dudge k& hop vai todn hang,

(1) Trurdng h(}p: trai lai, khi cac todn tir gidng nhau hode cd d¢ vu tién nhu
nhau thi trat tr kél hgp cla cic phép todn nay s¢ xdc dinh t0dn (I ndo
dugce két hap vai phép toan. Céc todn tr ciing do uu tién s€ tudn theo
trinh (r k&t hop hode tir trdi sang phdi hoac tir phai sang trdi.

Bang 2.3 li¢t k& thit 1u wu tién va trat ty két hogp cha cde phép todn. Trong hang

¢ MOt s6 phép todn van s& duge gidi thi¢u tiép trong cdc phin cé lién quan.
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Miic Ciic todn tir Trat tir két hop
1 O e p——— >
2 P~ b+ —— = * & [type} e
sizect
A ~
4 + - >
g I >
G <= o or»s >
7 = e — >
u g >
9 T >
10 e >
I ko e -
12 e >
13 2 e
14 = o4 o= v, L. o

Bang 2.3 Tha 4 uu tien cia cic phép toin

3. VAORA

MOt trong nhimg Khé khan khi hoe ngon ngiv C 1a vigée thue hién céde thao tdc
vao radir ligu thee khuon dang. Cdch thite d€ dién ta qua trinh nhap xudt dir licu
trong chuong teinh nhur saw:

Gla tri cdn dita ra --->Kénh ra-->Khuén dang--»>Thi&t bi ra (Man hinn),

Thi&t bi vac (Ban phim) --»Ké&nh vao—->¥huén dang-->Bién cin nhdp gié tri.

Cdc chuong trinh dich C cung cip cho ngudi 1ap trinh hai (hr vién cdc ham
vio ta. Danh sdch cic ham ndy ¢6 thé tim thay trong haj (¢p ticu dé st.dio. h vi
conio.h, trong do stdio.h Khai bdo cdc ham vio ra chuiin (standard input
output) khong phu thuge thitt bi viv conio. b (console input output) khai bdo cac
him vio ra st dung v cie thiét bl viwo ra xdc dish nhur [ ban phim, min hioh. Sau
day xin gidi thicu mot vai hium viw ra hay duge sie dung.

34 Hamuprintfi

Ci phap st dung hivm printf() nhu sau:

printfi{<format> [, <argquments>, ... 1 };

trong dé < format > 1 xau “diéu khién™ x4c dinh cdch thite hién thi dir licu
tren thiet bi ra chuan (thudmg 13 man hinh). B¢ thue hién chite nang niy trong xau
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didu khién ¢ chira cac “dinh dang™. Danh sich [, <argumen=ss>, .. .] ncd
¢O s& chia cac gid (o (hang, bién, bicu thite) duge dua ra. Cac gia tri trong danh
sich phin cich nhau b ddu phiy =", 86 luong cac gia i trong [,
<arguments>, ...! bang s6 “dinh dang” ¢4 mil trong xdu dicu khién
<format>. MO loai dir fiéu {nguyen, thue, ky t, xau Ky o) ob (he tong tng vii
mdt 56 “dinh dang™ nhdt dinh. Bidu nay 6 nghia 1 tvong (mg véi mol kidu dir
lidu, oo the c,n nhiu hinh thic trinh bay khdc nhau, nhtmg_ khomg (hé dp dung not
cdch “tuy 7 cde dinh duang cho cde gid i bat kv, Chang han, mot s6 nguyén 6 thé
hicn thi dudi dang ky phap thap ph‘m hay thap lue phin nhimg khong thé hiéu do
la mdt dia chi bd nhe; mot Ky tr e thé hicn thi dudi dang nguyén thuy cia né 1
mot Ky hi¢u trong bang ma ASCI hay Fa 8¢ thir e el kv tu do, nhung khong thé
hi¢n thi né duci khuon dang clia mot xau ky tir hoiae mot s thure. Vice sir dung sal
dinh dang ¢6 thé dua (i cde k&t qui bat binh thuomy,

(3 dung don gmn nhit, moéi “dinh dung™ trong xdu dicu Khién <format > la
mot cap ky hi¢u .7 v mdt k)’r hi¢u mo ta dinh dang. Bang 2.4 1i¢t k€ mdt s6 dinh
dang ticu hidu:

Dinh dang  Ap dung cho kiéu Ghi chu
dir li¢u
d int Bai [ mot s0 nguyén
i int Doi duge coi 13 he 10 ¢ diu (néu gid i
amy
o int bai dinre coi i s6 nguvén hé ¥ khong diu
u int Bt sov la 3o npuyén khong dau
¥ int boi s& 1o s6 nguyen he 16 Khong diu
(khong oo Ox dimg trude).
X int S nguyén he 16 v cac chitso laABC D
EF
Ce, B float, double boi so duge chuyén sang dung lh('ip phiin

diu chim dong.

£, 11E " float, doubie Dai ¢ duoe chuyén sang dang thap phan
ddu phiy tinh.

g, i float, double badi s0 dink: chuyén sang dang thip phéan
dau phiy tinh hay dong tiy thude vio loal
nac ngin hon

= char B0t s0 1a mol ky tur

~S char* Bai s0 la mot xau Ky .

Bang 2.4 Mét s6 dinh dang tiéu biéu
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Chuong trinh printfl.c sau day minh hoa cdch sir dung cdc “dinh dang”
da dugc dé cap. Céc chi thich keém theo mo ta sy “nguy hai” ctia viéc sir dung sai
dinh dang.

/*printfl.c*/
#include <stdio.h>
void main(void) {
printf ("3d\n",-10);
printf ("%i\n",-10);
printf ("#u\n",-10) ;/*gid tri -10 dugc chuyén thanh sé nguyén khéng ddu 65526%/
printf ("%x\n",-10);
printf ("#o\n",-10);
printf ("$f\n",~10) ;/*sit dung sai dinh dang, két qud sai*/
printf ("%c\n", 'A');
printf ("sd\n", 'A') ;
printf ("#f\n",123.4);
printf ("%e\n",123.4);
printf ("%E\n", 123.4);
printf ("$s\n", "Bo mon Cac he Thong Thong tin");

printf ("%d\n", "Bo mon Cac he Thong Thong tin") ;/*sit dung sai dinh dang, két
qud sai*/

bé lrmh bay dir liéu dep hon, ta bé sung thém mot sd thudc tinh nira trong cac
“dinh dang” nhu 1a do rong (s6 ky tu) cdn thiét dé trinh bay dit li¢u, can 18 dir licu
bén phéi hay bén trdi ... Nhimg thuoc tinh nhu vay thudng dat giita ddu “%” va ky
tr dinh dang. D& ¢6 duge thong tin ddy dii vé céc thuoc tinh nay c6 thé tham khio
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cac tai liéu trg gitp di kém céc chuong trinh dich C. Bang 2.5 gi6i thiéu mot s6
thudc tinh hay sir dung.

Bén canh cac “dinh dang”, trong x4u diéu khién c6 thé chia:

(1) Cac ky tu thong thuong. Céc ky tu nay duge dua ra cung vdi gid tri cha
clc doi so trong phdn [, arguments, ...].

(ii) Céc ky tr diéu khién (c6 ma ASCII nhd hon 32). Céc ky tu nay duoc sir
dung dé gay mot s6 hiéu ting dac biét nhu xuéng dong (‘\n’), nhay trang

(*\£") ...
Thuoc tinh Strdung v6i Vi du minh hoa
dinh dang
Do rong t6i thiéu %d printf ("$6d",10);
% f printf ("%6£",3.4);
%s printf ("%6s", "CNTT-DHBK") ;
%c printf ("%6c",'A");
Do rong danh cho % f printf ("$6.2£",3.45678);
phén thap phan
Bang 2.5 Mat s& thuéc tinh dinh dang phd bién
Nhu da dé cap, danh sach céc gid tri cdn dwara [, < arguments>, ...]

chita cc hang, bién, hay mot biéu thic. Gié tri ctia d6i s6 sé duge chuyén dang va
in ra theo cac “dinh dang” twong {mg. Cén nhic lai 12 méi “dinh dang” cimr c6 mot
gia tri twong ing. Khi mot “dinh dang” khong tim thdy d6i s6 tuong (ing hodc khi
kiu dir liéu cia gi4 tri dua ra khong tuong thich véi ky tu dinh dang thi may sé bi
nhdm va ¢6 thé dua ra nhimg két qua vo nghia. S6 gid tri dua ra phai bing s6 dic
ta. Ta xét chuong trinh sau day:

/rorintf2.c*/

#include <stdio.h>

voild main (void) { i

printf ("So nguyanl“'-ﬁdd \nSo thuc %10.3f",10,3.4);
printf ("\nKy tu %4c Ma ASCII %4d",'A','A');

Cudi cuing c6 thé st dung ham printf () ma khong dua ra gi4 tri nao khi d6
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xau diéu khién <format> khong chita bit ky “dinh dang™ nao. Khi d6 bé hude
xéu diéu khién phai 12 mot hang xau k¥ ty ma khong thé 12 bign kiéu xau. Cu thé:
¢0 thé viét:

printf{"Xau dieu khien la mot hang xau ky tu\n"}:

ma khong viét duge:

char *str="Noi dung bien xau ky tu";
printfistr):;

3.2 Ham scanf ()

i phdp sir dung ham scanf () nhir sau:

scanf (<format> , {<address>, ...}):

Ham scanf {} ¢d nhiéu chitc nang chuyén dang giéng nhu ham printf ().
Ham nay doc cdc k¥ tu tir thiét bi vao chudn (thong thudmg 13 ban phim), bign déi
ching tuong ng theo khuon dang duge xéc dinh bang cac “dinh dang” trong xiu
diéu khién <format>, r6i lwu (it k&l qua trong céc d6i sd ¢o dia chi duge mo ta

trong phan {<address>, ...}.50 lugng “dinh dang™ trong <format> ciing
phai bang s6 phan tir trong {<address>, ... }. Viduy, khi thue hién cdc chi
thi.

int n:

scanf ("%d", &n) ;

May s€ nhap tr ban phim mot s6 ky tu nap vao trong mot vimg bd nhd trong
(goi la ving dém ban phim (stdin)). Qud {trinh thong dich cia ham
scanf () duge thue hién biang cach doc lon lugt cde Ky tu 50 ¢d trong stdin cho
dén khi gap mot ky tu khac ky ty s6, cde ky tu s6 vira duge duyét sé duge st dung
dé 1ao gis tri cia mot s6 nguyén va sG nguyén do s& duoc dat vao viing nhd xdc
dinh bdi dia chi cia bign n. Cén ndi them 13, néu khong tim thily cde ky tr 6 trong
qué trinh duy¢t stdin, gid tri cla bién n s& khong bi thay déi.

Trong trudmg hgp tng quat xau diéu khién <format> cé thé chita thém
nhimg Ky tu khic ngoai cic “dinh dang”. Tuy nhién, theo kinh nghiém, cic k¥ tu
nay khong lam ting khé ndng cla ham scanf () ma lai rdt kho hiu. Vi viy ncu
chi mdi hoc ngon ngit C (hi nén sit dung ham scanf () véi xau diéu khién chi
chita c4c dinh dang. Mot khi dd ¢6 nhitng k¢ nang nh4l dinh ta ¢6 thé tim hiéu
nhimg thit d6 nhd cic cOng cu trg gitp di kém chuong triinh dich. Bang 2.6 liét ke
cac dinh dang sir dung v6i scanf ().
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Binh dang Y nghia
%d Nhip vao mot s6 nguyén; d6i s tuong tng phai la dia chi ciia
mot bién con trd nguyén.
%0 Nhép vao mot s6 nguyén h¢ 8; d6i s6 tuong img phai 1a dia chi
ctia mot bién nguyén.
%X Nhép vao mot s6 nguyen hé 16; d6i sd tuong ving phat 12 dia chi
clla mot bigén s& nguyeén.
%C Nhap vao mot ky tir; dia chi twong dng phai 13 dia chi cia bién
ky ur.
%5 Nhap vao mdt xau ky tu; d6i s& tuong img phai 13 mot xau ky (u.
+f Nhap vao mot sd thye float; d6i s¢ twong (mg phai 1a dia chi ciia
mot bién thue.
=ld Nhap vio mot sd nguyén long.
~1E Nhip vao mot s6 thuc double

Bing 2.6 Cac dinh dang sif dung trong ham scanf ()

Chuong tinh scanfl. ¢ sau diy mo ta cdch st dung scanf () d€ nhap gia
tri cho cdc bién nguyén, thuc, ky .

/*scanfl.c*/

#include <stdio.h>

void mainf] {

int n;

long 1;

float £;

double d;

char «;

printf ("Nhap gia;tri cho cac bien\n");
scanf ("*dz1ds£21f%c", &n, &1, &F, &d, &c};
printf("So int *d\n",n};

printf ("*Sc long *d\n",1l};

printf{"sSo fleat 3f\n", f};

printf ("So double %f\n",d);

printf ("Ky tu =»ch\n”,cl;}
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B s - -

Ta c6 ba nhan xét sau vé két qua thuc hién cha chuong trinh scanfl.c. Thi
nhét, gia tri ctia bién £ duge in ra khdc ti chit so véi gid tri dd nhap vao. Thit hai,
chuong trinh khong dgi chiing ta nhap vao ky tu tuong tng véi c. Thit ba, gia tri
cua bi€én ky tur ¢ ndm trong viing ky tu khong nhin thdy duoc (c6 ma ASCII nhod
hon 32). Nhan xét thit nhat thue ra khéng quan trong 1dm vi né phu thudce vao cich
bi¢u dién s6 thyc trong may tinh. Ta c¢6 céc nhan xét sau gan vdéi cach thire doc
ving dém ban phim sdtin ctia ham scanf ().

Quy tdc 1. Khi doc s6, ham scanf () quan niém ring (4t ca cac ky tu s6, ddu
chdm “.”” 1a ky tr hop 1¢ con cdc ddu phan c4ch 1a : ddu tring, ddu tab, ddu xudng
dong.

Quy tdc 2. Khi doc ky tu, ham scanf () cho ring moi ky tu ¢6 trong stdin
déu hop 1é. Ham scanf () trong trudng hgp nay khong bo qua ky tr xudng dong
trong scdin.

Quy tdc 3. Khi doc xau ky tu, ham scanf () sir dung cdc ddu phan cich nhu
trong doc s6.

Dua vao quy téc thit hai ta c6 thé giai thich hai nhan xét lién quan dén ky tu ¢
trong chuong trinh scanfl.c. Sau khi két thic nhap gia tri cho bién d, ta dn
phim Enter nén trong ving dém stdin s€ chi ¢6 ky tu xuéng dong. Ky tu nay sé
duge gan cho bién ¢ twong ing véi-ma cua ky tu xudng dong.

Theo kinh nghi¢m, dé nhap dugc diing gid tri cho bién ky tu thi:
(i) phéi sir dung mot chi thi scanf () riéng biét cho mébi 14n nhap ky tu,
(i) trude chi thi scanf (), thuc hién chi thi sau: i

fflush(stdin); l

Ta xét chuong trinh scanf2. c sau day:

/*scanf2.c*/
#include <stdio.h>

void main() {
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Jlint n;

long 1;

float f;

double d;

char c;

clrscr():

printf ("Nhap gia tri cho cac bien\n");
scanf ("3d%1d%£%1f", &n, &1, &£, &d) ;
fflush(stdin) ;

scanf ("%c", &c) ;

printf ("So int %*d\n",n);

printf ("So long %d\n",1);
printf("So float #f\n",f);
printf ("So double %*f\n",d);
printf ("Ky tu %c\n",c);

3.3 Su dung ham clrser () va éetch () trong cac chuong trinh

\
Hai ham clrscr () va getch() dugc khai bdo trong tap tin tiéu dé

conio.h.

V¢ chitc nang, 101 goi ham

clrscr();

¢6 tac dung xoa man hinh giong nhu thi tuc clrscr trong Pascal.

Ham getch () c¢6 thé sir dung véi nhiéu muc dich kh4c nhau. Tuy nhién véi
chi thi:
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getch() ;.

chuong trinh C lam viéc gi6ng nhu doan chuong trinh Pascal

repeat

until keypressed;

Chuong trinh sau ddy minh hoa céch st dung clrscr () vigetch ()

/*scanf3.c*/

I*stdio.h chita cdc khai bdo cua printf() va scanf()*/
#iinclude <stdio.h>

I*conio.h chita cdc khai bdo ciia clrser() va getch()*/
#include <conio.h>

void main() {

int n;

long 1;

float £;

double d;

char c;

CErace{y:

printf ("Nhap gia tri cho cac bien\n");
scanf ("%¥d31d3f31f", &n, &1, &f, &d) ;
£flush (stdin) ; '
scanf ("%c", &c) ;

printf("So int %d\n",n);

printf("So long *d\n",1);

printf("So floatr: SRS

printf("So dotlilble #f\n",d) ;

printf ("Ky tu %*c\n",c);

printf ("An phim bat ky de thoat");
getch();
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4. CAC CAU LENH DIEU KHIEN CHUONG TRINH

4.1 Caulénh don

Mot biéu thite Iénh (gdn, tang gid tri) két thic bdi ddu “;” la mot cau 1énh don.
Mot 10 goi ham di sau bang mot ddu ;" cling 1a mot cau 1énh don.
Vidu

x=0;

it++, printf("\n");

bao gém hai cau 1énh hgp 1&; cau 1énh thit nhdt [a mot 1énh gén; cau Iénh tiép
theo bao goém hai thanh phan dugc thue hién lién ti€p nhau: ting gia tri cho bién i
va goi ham thu vién chudn printf().

Trong C, ddu *;” dung dé két thic mot cau 1énh don.
4.2 Caulénh ghép

Cau lénh ghép 1a tap hop cdc cau 1énh duoc bao bdi hai dau “{” va “}”. Vé ci
phép, & dau c6 thé dat mot cau lénh don & d6 c6 thé dat khoi 1énh. Phin than cla
mot ham ciing 1a moOt cau 1énh ghép. Lwu ¥ ring khong cdn dat ddu “;” sau mot
khai 1énh, mac du diéu do6 thi khong sai.

Cac lénh th‘aph"phﬁn bén trong cau 1énh ghép sé duge thuc hién mot cach tuin
tu theo thit tr xudt hién. Day chinh la ciu tric 1énh tuan ty trong cdc ngdn ngir lap
trinh cdp cao. Trong mot khéi 1énh 6 thé c6 cdc khai bao bién va hing (khac so
vai Pascal); ngon ngir C chi qui dinh la tat ca cdac khai bao néu cé phai dat trudce
cac cau lénh. Ching han, khong thé khai bao mot bién nguyén sau khi da goi dén
ham xoa man hinh.

4.3 Cau lénh if [else]

-
Cau lénh if [else] duge dung dé lua chon quyét dinh. Mot cach hinh thic, cud
phép ctia cau Iénh nhur sau:
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if {expr)
<lénh 1>,
lelse <kph 2>}

trong d6 [else] la phdn tiry chon. Biéu thiic expr duge tinh, néu né ding (c6
gia tri khdc 0) thi <1énh 1> dugc thuc hién. Tréi lai, néu cé phan [else] thi
<lénh 2> s&dugc thuc hién. Trudng hop khong c6 phin else churang trinh s€ hd
qua <lénh 1> vachuyén diéu khién sang c4u lénh ngay sau lénh if.

Céap déu ngodc don “()" bao quanh bidu thite didu kién 1a hét sic can thict vi
n€u khong c6 chuong trinh s& hidu sai ¥ nghia biéu thirc diéu kicn din dén bien
dich sai churang trinh. Xét vi du sau:

if a»b

mex = aj;

Chuong trinh dich s€ hiéu ring a déng vai trd bidu thic didu kién con >b
dugc hi€u 12 bit ddu phén than cau lenh if. RS ring didu nay s& gay nhimg hidu lam
tai hai.

Hon the nita, ngudi mdi hoe ngon ngix C ¢6 thé Ginh cd dua thém dau 2> ngay
sau biéu thifc diéu kién va két qui b chuong trinh sé cho ta nhimg k&t qua khong
thé kiém sodt duge. Vin dé & ché difu chdm phdy dimg ngay sau didu kién lam cho
chuong trinh dich hiéu 12 cau 1énh réng trong c4c ngon ngit lap trinh cédp cao.

Phan Iénh sau if hay else c6 thé 1a mot cau 1énh don, 1énh ghép hay mét cau
tric dicu khién chuong trinh khac. Do vay cho phép cac Ienh if [else) c6 thé 16ng
nhau. Do phin else clia if [else] Ia (by chon nén ¢6 thé xay ra nhap nhing khi
mat else bi bo qua trong mot ddy cdc chu lénh if 16ng nhau. Vin dé nay duoc gidi
quyél theo céch thong thudng nhur sau: else duoc gdn véi if khong ¢6 else & gin
nhit trudge d6. Chang han, trong:

if {n}
if{a>b)
z=a:‘
else .

z = b;

thi else s¢ tuong tng vdi if bén trong. Néu khong muén nhu vay thi phii
ding du ngoac nhon &€ gan else vai if trong vmg, ching han.
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it (n} {
if { a > b}
z = a;
}
else
z = b;

Can luu ¥ ring phai ¢6 ddu chdm phdly sau 7 = a trong cau 1énh:

if {a>b)

Z2 = ay

else Z = b;

Yéu cdu niy ¢6 nguyén nhan sau xa lién quan dén cd phép cia ngon ngir C.

Ciing ¢6 thé gip truong hop diing cau 1énh if di sau phan else d¢ chon mot
trong nhiéu quyé&t dinh khdc nhau.

Chil
Vi mot if chi ki€m tra gid tri s6 cba bidu thiic nén ¢6 thé vict gon hon nira,
theo cich:

l if (expr) I

thay cho

1 if (expr != 0) |

Bai tap mau 2.1

Lap chuong trinh nhép vie ba s6 thue a, b, c. Sau do tinh gia tri tGn nhét
gilta ba s0.

Cdch I: Str Jung if [else] Iong nhau, kho tong quat cho n sO vdi n bit ky.

[*ifl.c*/
#include <stdio.h>
#include <conio.hs
main() {

float a, b, < ;

float max:

clrscril;
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printf ("Nhap vac ba so thuc a b c\n");

printf(" a = "); scanf ("$£",&a);
printf (" b = "); scanf ("%£", sb);
printf(" ¢ = "); scanf ("$£",&c);
if (a<b)
if (b < )
max=c;
else max=b;

else if (a < c )

max = c;
else max=a;
printf("Gia tri lon nhat cua \n");
printf (" %6.2f % 6.2f %6.2f \n",a,b,c);
printf("la\n %6.2f",max);
getch () ;

Cadch 2: Sk dung nhiéu cau I¢nh if tudn tu, c6 thé t6ng quét cho n s6 bét ky.

/*if2.c*/
#include <stdio.h>
#include <conio,h> \
main () { \\
float a, b, IC H
float max;
clrscr();

printf("Nhap vac ba so thuc a b c\n");

printf(" a = "); scanf("+f",&a);

printf(" b = "); scanf("*f",&b);
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printf(" ¢ = "); scanf("3f",&c);
max = a;

if (max <b )

max = b;
if (max < c )

max = c;
printf("Gia tri lon nhat cua \n"):
printf (" %6.2f % 6.2f %6.2f \n",a,b,c);
printf("la\n %6.2f",max);
getch() ;

- \\'&\\\\ T {‘-

4.4 Cau lénh while

Ci phép cua while nhu sau:

while ( expr )
<lénh>;

Vé ngit nghia, cau Iénh while trong C g16ng hét cau lénh while do lrong
PASCAL. Cich thiic xir Iy nhir sau: ddu tién, biéu thitc expr duge tinh. Néu gia
tri ctia biéu thitc khéc 0 thi <1&nh> (thudng goi la than vong while) s¢ duoc thuc
hién va biéu thitc expr duge tinh lai. Chu trinh nay tiép tuc cho tGi khi biéu thirc
expr c6 gid tril 0. Tai thoi diém d6 viéc thuc hién chuong trinh chuyén sang cau
1énh ding sau Wi'l.llb

Bai tdp mdu 2.2
Chuong trinh sau day dung vong lap while dé tinh tdng céc so tir 1 dén 10.

/*whilel.c*/
#include <stdio.h>

lmain(}{
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int count = 0;

int total = 0; /*khai bdo va khdi ddu gid tri*/

while (count <= 10) /*/dp cho dén khi count la 10%/
{

total += count;

printf("count = %d, total = #d\n", count++, total) ;

Chuong trinh sau day sir dung vong while dé nhap ba s6 thuc dung lam s6 do
ba canh mot tam gisc.

/*tgwhile .cx/
#include<stdio.h>

void main() {-

float a,b,c;

printf("Nhap vao do dai ba canh tam giac:\n");
scanf ("#£3f3f", &a, &b, &c) ;

a* o { d o~ - -3 . .. . . o - »
*néu ba 56" ab, ¢ chua thod mdn bt dang thicc tam gidc, thi nhdp lai cho téi khi thod
mdn thi thoi*/ \ )

while (atb<=c| |b+c<=a| | c+a<=b) |
printf ("Not OK\n");
scanf ("*f=f*f", ga, &b, &c) ;
}

printf ("OK") ;

| )
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4.5 Cau lénh do{...}while

Ci phéap:

do {
<knh>
Jwhile ( expr );

Cau lénh while kiém tra diéu kién két thic chu trinh ngay khi bit ddu chu
trinh, do d6 rat c¢6 thé phén than chu trinh khong duogc thuc hién 14n nao. Tréi lai
cau lénh do{...}while kiém tra diéu kién diéu kién niy & cu6i chu trinh, sau mdi
lan di qua than chu trinh. Do vay than chu trinh bao gio ciling duoc thuc hién it nhat
mot lan.

Cau lénh do{...}while so véi repeat until trong PASCAL c6 mot vai diém
khdc biét. Trong repeat until, vong liap con duogc thuc hién chimg nao biéu thic
diéu kién di sau tir khod until con chua ding (nghia la sai), nguge lai trong
do{...}while ta lap lai cong viéc khi biéu thitc diéu kién sau tir khoa while vin
con ¢6 gia tri khac 0 (van con ding). N6i cach khéc, diéu kién két thic trong vong
repeat until va do{...}while la nguoc nhau. Hay so sanh doan chuong trinh nhap
vao mot s6 nguyén duong bing ngon ngir C va PASCAL:

int n; n:integer;
do { repeat
printf("n = "); write('n= ');
scanf ("&d", &n) ; \ !' readln(n) ;
Jwhile (n<=0); ! until (n>0) ;

Phin than cau lénh repeat until c6 thé 1a mot day céc 1énh tuy nhién khong
cin sir dung hai tr khod xac dinh mot cau 1énh khdi, trai lai véi do {...} while
diéu nay l1a bit budc ngay ca khi bén trong do {...} while khong thuc hién bét cir
Iénh nao. Chuong trinh sau day sir dung vong lap do {...}while dé nhap ba s
nguyén dung lam ba canh mot tam giéc.
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Bai tap mau 2.4
/*tgdovhile. c*/
#include<stdio.h>

void main() {

float a,b,c;
printf ("\nNhap vao do dai ba canh tam giac:\n");
do {

scanf ("$£%£%f", &a, &b, &c) ;

if (atb<=c||btc<=a| | cta<=h)

printf ("Not OK\n");
Jwhile (atb<=c| |btc<=a| | c+ta<=b) ;

printf ("OK") ;

46 Cau lenh for

Cii phap:

for ( [exprl]; [expr2]; [expr3])
<lénh>

C6 thé dién dat ci phédp nay bang vong lap while nhu sau:

exprl; i

while ( exprd) |
<kenh>
expr3;

)

Ba thanh phin cta for déu 1a biéu thitc. Thong thuong exprl vi expr3 la
céc phép gan hodc 10i goi ham, con expr2 1a biéu thitc quan h¢ hoic logic.
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Theo céch biéu dién twong duong bang vong while, ta thdy ring cau lénh thuc
hién biéu thitc exprl duge thuc hién diu tién va duy nhdt mot 1dn, sau dé vong
lap for tinh gid tri biéu thitc quan hé expr2, néu cho gia tri khac 0, nhém Iénh
trong phin than vong for dugc thuc hién, tiép dén la thuc hién biéu thifc expr 3.
Sau d6 biéu thitc diéu kién expr2 duogc tinh lai dé€ kiém tra sé& thuc hién mot 1an
lap mdi hay vong for két thic. Mot cach don gian, c¢6 thé hiu ¥ nghia clia vong
for nhu mot vong lap vaéi s6 bude xéc dinh, trong dé exprl chita cac phép gan
khéi ddu gid tri cho c4c bién diéu khién, expr3 mo ta su thay d6i gia tri cua cc
bién diéu khién, con expr2 dugc sit dung nhu mot phuong tién xac dinh s6 budc
lap ciia vong for. Xét chuong trinh in ra 100 s6 tu nhién ddu tién.

Bai tap mau 2.5

/*forl.c*/
#include <stdio.h>
void main{() {
int 1,
for(i=l; i<=100; Ii-H-)
printf("%4d",1i);

.............. s i

C6 thé thdy ring chuong trinh nay duge chuyén déi tir chuong trinh PASCAL
sau:

/*forl.pas*/
program forl;
var i:integer;
begin : !
for i:=1 to 100 do
write({i:d);

end.

Tuy nhién vong for trong ngon ngir C ¢6 thé ¢6 nhiéu bién diéu khién. Diéu
d6 1am mit di tinh chit “c6 s6 vong lap x4c dinh” nhung lai tang tinh mém déo cho
vong for. Trong nhiéu trudng hgp diéu nay con lam cho chuong trinh dé doc hon.
Chuong trinh sau day sir dung vong for véi hai bién diéu khién dé in cic s6 tu
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nhién trong pham vi 100 thanh cdc cap sao cho hai s6 trong mot cap c6 t6ng bang
101.

Bai tdp mdu 2.6

/*for2.c*/
#include<stdio.h>
#include<conio.h>
void main() {

int i,7;

clrscr() ;

for (i=1,3=100;i<j;i++, )

printf("(3d,*d)",i,7);

V€& mat ci phap, mot trong ba biéu thic thanh phan ctia vong for ¢6 thé bo
qua, nhung phai ¢6 didu “;". Khi expr2 khong c6 mat, thi ta coi bidu thic didu
kién luon luén ding, cho nén

e i SRR R g

1a mot chu trinh v6 han. C6 thé thot ra khoi vong lap vo han nhé céc cau lénh
ngat nhu la break hoac return (s& dé cap trong cdc muc ti€p theo).

Cudi cung, ciing gidng nhu c4c cau Iénh c6 cdu tric khéc, than cia vong for
c6 thé chita mot vong for khac tao thanh céc vong for 16ng nhau. Xét chuong trinh
sau ddy in ra hang clru chuong.

Bai tdp mdu 2.7

/*for3.c*/
#include <stdio.h>
#include <conio.h>
main () {

int cols, rows;
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clescr ()
for (rows = l;rows <l1; rows ++) {
for (cols =1; cols <11; cols ++)
printf ("%4d",cols * rows);

printf ("\n");

4.7 Cau lénh break va continue

Lénh break

Trong mot s6 trudng hop ta cin phai thoat khoi mot chu trinh ma khong cén
thuc hién kiém tra diéu kién lap. Cau lénh break cho phép thoat ra khdi céc vong
lap for, while, do while. Cau 1énh break cho phép chuong trinh thoat ngay lap
tic ra khoi vong lap trong cing chita né. Sau day la vi du dung lénh break dé
thodt ra khoi vong lap do {...} while vo han.

/*break.c*/
[*Nhdp vao cdc sé nguyén cho dén khi gdp mot sé duong thi dieng*/
#include <stdio.h>
#include <conlo.h>
void main() { |

int n;

clrscr();

do {

printf .( "\nn=") ;

scanf ("%d", &n) ;
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if (n>0)
break;
else printf("Not OK");
Jwhile(1);
printf ("OK so duong");

Lénh continue

'Khi gap cau 1¢nh continue chuong trinh khong két thic n6t vong lap chita né
ma bo qua cdc cau I¢nh cdn lai trong than vong lap dé bit diu mot ln lap méi.
Chuong trinh vi du sau day minh hoa céch sir dung lénh continue dé in ra céc sG
duong trong s6 100 14n nhap.

Bai tdap mdu 2.8

/*crcinue. c*/
#include <stdio.h>
#include _<oohj.o.h>
void main() {
int i, n,s=0;
clrscr();
for(i=1; i<=10; i++) {
printf("\n Lan nhap thu : %d",i);
printf("\n n = "z
scanf ("3d", &n) ;
if (n<=0) cc;ntinue;
printf (" Da nhap so duong %d",n);
s+=n;
}
printf ("\n Tong cac so duong %d",s);
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4.8 Cau lenh switch

Cii phédp cua cau 1énh switch nhu sau:

switch ( expr ) {
case <value>: <knh>; [break;]
case <value->: <knh>; [(break;]
case <value >: <knh>; [break;]
[default : [break;]]

=

Cau 1énh Q‘witch cho phép ra quyét dinh nhiéu nhanh hoan toan tuong tu nhu
cau lenh Case of trong PASCAL. N6 kiém tra xem mot biéu thitc expr ¢6 gid tri
ing v6i mot trong s6 cdc gid tri hing hay khong va nhay dén cau Iénh tuong (ing
khi so tring.

Cau lénh switch tinh biéu thitc s6 trong ngodc va so sanh gid tri tinh duge
ctia biéu thirc véi cdc gia tri dimg sau case. Mi trudng hop déu duge dénh nhin
bdi case, tiép theo 1a mot gid tri (s6 nguyén, k¥ tu hodc bifu thitc hing). Néu so
triing thi s& thuc hién nhém Iénh tuong tng véi trudng hgp dé. Khong cin phai dat
cac cau lénh ng véi mot case trong khéi 1énh. Trudng hop ¢6 nhan default cac
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cau I¢énh twong g vé6i nhan nay duge thuc hién néu khong c6 trudng hop nao thoa
mén. Chi ¥ ring default 12 phan tdy chon; néu khong c6 sé khong thuc hién gi ca.
case va default c6 thé xudt hién theo bat ky trat tv nao. case tuong ng véi cac
trudng hop khéc nhau.

Chuong trinh sau day dém s6 luong s6 1, 50 va 100 duoc nhap trong s6 10 l4n
nhép s6 nguyén.

Bai tdp mdu 2.9
#include <stdio.h>
#include <conio.h>

void main() {
int i,n, cl=0,c50=0, c100=0; :
clrscr(});
for(i=1;i<=10;i++) {
printf(" Lan nhap thu : %d",i);
printf("\n n = ");
scanf ("%d", &n) ;
switch(n) {
case 1l: cl++;break;
case 50: c50++;break;
case 100:cl00++;break;
}
}
printf("So lan nhap so 1: %d\n",cl);
printf("So lan nhap so 1: %d\n",c50);
printf("So lan nhap so 1: %d\n",cl100);
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Trong switch cau lénh break tao ra su phan céach giita cic nhém Iénh tuong
iing vdi cdc trudng hgp khiac nhau. Diéu dé cho phép thoét ngay khoi switch mot
khi céc cong viéc twong Ung véi mot truong hop da duge thuc hién xong. Néu
mudn cé nhiéu nhian case sir dung chung mot nhém Iénh nao dé ta nén dat ching
canh nhau, gilta cic nhian case nay sé khong dat 1énh break, khi d6 nhém Iénh
cla cdc nhan case di trude s€ bao gém ca cdc 1énh cla cac case dimg sau. X¢ét
chuong trinh x4c dinh s6 ngay trong mot théang dua vao s6 hiéu chi thang.
Bai tap méu 2.10 “
#include<stdio.h>
#include<conio.h>

void main() {

int thang, songay;

clrscr();

printf ("Cho vac con so chi thang : ");
scanf ("#d", &thang) ;

switch (thang) {

case 1:

case 3:

case 5: 1

case 7: |

case B8:

case 10:

case 12: printf("So ngay trong thang %d la 31", thang);

break;
case 4:

case 6:

n
‘s
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case 9:

case 11:
printf ("So ngay trong thang #d la 30",thang);
break;

case 2:

printf("So ngay trong thang *d la 28 hoac 29", thang);

break;

4.9 Caulénh goto

Ngon ngir C ciling cung cdp ca cu lénh goto dé nhay t6i cdc nhan. DGi véi
ngudi mdi hoc lap trinh khong nén sir dung tuy tién 1énh goto. Thuc (€, ta ¢6 thé
Vi€t cdc chuong trinh ma khong cin diung dén cau 1énh goto. Gido trinh nay nhim
cung cdp nhitng kién thitc vé ngon ngit C cho ngudi méi hoc, do d6 sé trdnh khong
sir dung 1énh goto trong céc chuong trinh vi du.

5. TOM TAT

5.1 Ghi nhg

Céac céu lénh khai b4o c¢6 thé dat bén ngoai cdc khai 1énh hoidc bén trong céc
khai Ienh, nhung phai trude céc cau 1énh diéu khién chuong trinh.

Khai bdo bién\bit diu bing tén kiéu dir liéu cia bién, ti€p theo la tén bién;
néu c¢6 nhiéu bién, tén cic bién duge cich nhau bdi cic dau phdy. Cau Iénh Khai
bao bién duoc két thic bing ddu chdm phdy.

binh nghia hang bang toan tr #define hodc sir dung tir khod const.

Cau Iénh lua chon if chi thuc hién cau lénh di kém khi diéu kién duge mo ta
trong né la ding.

Ciu trdc if else c6 thé kiém tra dé thuc hién nhiéu lua chon khac nhau. Néu ¢6
nhiéu diéu kién ding, chi c6 cau 1énh di sau diéu kién thdoa man dau tién duge thuc
hién.
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Mot cau lénh ghép co thé dit & bat ot diw, (i dé mot cau énh don ¢6 thé ¢o
milt.

Mot cau 1énh réng chi ra ring khong lam gi. Biéu thi ciu 1énh dng bing cach
dat ddu chdm phay thay thé cho ca cau lénh.

Mot cau ténh lap mo 14 ring mot hanh dong duge 1ap di lap lai chimg nao bicu
thifc van con ding.

Thong thitmg mot vii thao tac bén trong phin than cau [énh 1ap ¢d xu hudmg
lam cho dicu Kién cta ciu ténh [dp trd nén b sai.

M6t gid tri ¢6 chira phan khong nguyén duoc xem [ mot s& thue difu phay
dong dudie bicu thi bang kicu dit licu fioat

5.2 Cac I6i thuging gap khi lap trinh

Quén mot hoile ¢a hai diu { v } d€ bét dau va két thiic mot cau 1énh ghép.

Bt mot didu cham phiy sau didu kién trong cau Iénh didu kicn 1 £, didu do
dén 13 mot 161 logic.

Trong phdn than cla cau 1énh while khang ¢d cdce cau {énh nhiam lam cho diéu
ki¢n trong while tré nén sai. Thong thuomg, cdu tnic 1lap nhu vay s¢ khong bao gicr
két thic. Ching ta goi day 14 1S "lip vo han”.

V16t cdc tr khoa vai chit hoa, vi du While thay vi while.
Chia mdt s3 cho 0 {161 ning).
Str dung phép 10dn (1odn ) tang hode gidm so hoe doi vidi cic hitng hoic biéu

thite, vidit ++ (1+ 1) - 101 ot phdp.

5.3 Mot s6 thdi quen lap trinh tét can hoc tap

Tap théi quen vict chuong trinh ¢6 can chinh 18 d€ tang tinh dé doc.

Néu e nhi¢u mife can 1€, mdi mite phai duge can 16 vai cling s6 Khoang tréng.
Trudie khi viet chiong trinh, nén viét so dé khai mo a thuat todn.

Mot so 1ap tvinh vién thich vidt trude cdc diu { va } bt ddu v k&t thie cla
Mt cdo 1énh ghép trude khi viét cdc cau 1énh thanh phén hén trong ciu 18nh ghép,

Khi thue hién phép chia cho mot bicu thie md gid tri cda bicu thitc ¢o thé
hang 0. Trong trutmg hop dé phat kiém tra trude khi chia d€ trdnh pay 18i (fatal
error).

Cav wdn (o mdt ngdi phai duge dat bén canh todn hang cita chiing khong nén
dat thém cédc dau tring vao gira.

Khong nén so sdnh bang nhau cac gid tri s6 thue.
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6. BAITAP
Baitdp 2.1. In ra man hinh cic ddu * theo céc hinh dang sau:
* * + +* * *
* * * & * * LR * 4
LR ko e + * & *
ok ke ok ok +* * £ +* w *
ko ok ke * kA ok ok +* 4 * 4ok Wk F ok Ak ke

trong d6 hinh sao cac nhdt & dong trén cling clia man hinh, hinh * ben tréi
nhat ndm & canh trai cia man hinh.

Bai tdp 2.2 Nhap vao bon sd thuc. Tim gid tri 16n nhdt, nho nhat trong bdn s6
d6 bing céch sir dung biéu thirc didu kien.

Bai tdp 2.3 In ra bang ma ASCII, trong d6 m&i ¢t bao gém ky tu va mi cla
ky tr dé duéi dang thap phan/thap luc phan/bat phan.

Bai tdp 2.4 Nhap vao ba s6 thuc ding lam s6 do ba canh mot tam giic, sau
d6 xédc dinh xem tam gidc twong dmg ¢6 tinh chat gi: déu, vuéng can, can, vuong
hay thuémg,

Bai tdp 2.5 Nhap vao mot s nguyen duong, kiém tra xem né ¢6 phéi s6
nguyén 18 hay khong (S6 nguyén td s& khéng chia hét cho 14t ca cac s6 tir 2 dén s6
wr nhién di tnede s6 do).

Bai tdp 2.6 Nhap vao mot s6 nguyén duong n, liet ké cdc s6 nguyén (6 nhd
hon n.

Bai tdp 2.7 Nhap vao mot s6 nguyen duong, kiém tra xem s6 d6 c6 phai [a s6
hoan thién hay khong! (S6 hoan thién 1a s& ¢6 gid tr bing tng tdt ca cdc udc s§
cita n6 khong tinh ban than né).

Bai tdp 2.8 Nhap vao mot s8 nguyén duong n, liét ké cdc s hoan thién nhé
hon n.

Bai tdp 2.9 Nhap vao céc s6 thue cho dén khi gap 0, dua ra gid trj 16n nhat
trong s6 cic G vira nhap.

Bai tdp 2.19 Nhap vio céc s6 nguyen cho dén khi gap 0, dua ra gid tri 16
nhil trong s6 cc s6 chia hét cho § vira nhap duck.

Bai tdp 2.11 Nhap vao mot s6 nguyén duong, in ra s6 theo thit (u nguroe lai.

Bai tdp 2.12 Nhip vao mot s& nguyén duong. Pua ra t8ng céc chir s6 clia s§

Bai tdp 2.13 Nhap vao mot s6 nguyén duong. Cho biét s6 d6 cé bao nhiéu chit
s0.

Bai tap 2.14 Nhap vao mét s6 nguyén duong n. Nhap lien iép khong qua n si
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ty nhién. Tinh s6 14n nhap vao s6 1, s& lan nhap vao s6 50, s6 1an nhap vio s6 30.
Yéu cdu khong duge sir dung mang.

Badi tap 2.15 Phan tich mot s6 thanh thira s6 nguyén 6. Va dua ra két qua dudi
dang

(mlsnl)(mg,ng)...
trong 36 m, 14 thira s6 nguyén t&, con n, la s6 mi.
Vi dy
12 =(2,2X3,1
26 = (2,2)(3,2}

Bai tdp 2.16 Tong quat bai tap 2.1 trong d6 s6 dong ¢6 dfu * 1a n (0<n<25)
duge nhap tir ban phim.
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CON TRO VA MANG

Muc dich chuong nay

1 Gidi thi¢u kiéu dir licu mang.
2)  Bi¢t cach s dung mang d¢ lu, sip x¢p vi tim ki¢m danh sich cdc gid ir
clia mOt mang.
3)  Bi€t cdch khai bio mét méng, truy nhdp dén cdc thinh phan cla mang.
4) Ming nhiéu chiéu,
5)  Gidi thiéu khdi niém con (rd.
6} Biét cdch sir dung cac con tro trong lap trinh.,
7} Quan h¢ twomg ho gita gitra con trd, mang va xau ky .
8)  Ming cac con tré, mang cdc xiu.
1. MANG

1.1 Khai niém va dinh nghia

Ming (array) [a mot déy lién uép cac phan tif trong be nhd, mdi phén tir chita
mot dit ligu ciing mot kidu. Mot méng s nguyén gom cdc phan tir i cde bien s&
nguyén. Mot mang s6 thuc bao gém cdc thanh phdn, méi thanh phan la mot bién

thure.

Kich thude cua mang Ia chinh s6 cdc phin tir trong mang. Kich thuée nay phai
duge khai bdo futmg minh trong phin Khai bde mang vi né xdc dinh vi tr va kich
thudc clia vimg nhd trong bd nhd trong duge edp phat cho ming.

Ming ¢6 thé ¢6 mot hay nhiéu chiéu. Ngon ngit C khong gidi han s6 chiéu

clia mang.

1.2 Khai b4o mang

1.2.1 Mang mdt chiéu

Nguyén tdc chung dé khai bio mot bién mang nhu sau.

<type> <array_names>[sizel;

trong dd:

type la kicu dir 1i¢u cla cdc thanh phin mang,
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array _name la tén clia mang,
size 12 6 thanh phén trong mang, gid tri ndy phai 13 mot hang sd.
Vidu

int  ti {7) i *mdng s6 nguyén 7 thanh phdn*!

char chl201; f*mdng ky tw 20 thanh phdan®/

Kich thudc clla bién mang duge xdc dinh dya vao kiéu thanh phdn va kich
thude clia bign mang. Ching han, mang ti s& duge cip phdt 7¥2=14 bytes trong
b nhd. Trong Khi d6 mang ch bao gdm 20 Ky ty, chiém 20 bytes. Dia chi cla
vung nhd cip phap cho bign mang duge xdc dinh bdi én cha biéh mang. Néi cach
khéc, tén bi¢n ming cho mot gi tri mo ta dia chi ddu clia mang. Chimg nao ming
con ton tai thi 1€n mang con xdc dinh va viing nhd cho mang ciing ¢& dinh. Ta goi
nhimg ming duge tao ra bing cich khai bdo 12 mang tinh d€ phan biét véi mang
dong duge tao ra va xod di nhoy cdc cong cu cdp phat dong.

1.2.2 Truy nhap vao cac phén tir cia mang

Mai phén tir cha ming dwe truy nhap théng qua 1én bién mdng va chi &
luomg Gng, phan tu diu tién ¢é chi s§ 12 0. Vi duy vdi khai bdo mang ti & trén, ta
e

ti[0]  laphdn i dau tién,
£i(1] & phén nr th hai,
ti[2]  la phan tir thif ba,
V...

DéE 1am chi s& ¢6 thé ding cdc dai lugng véi gid tri 1a s&: hing, bién, bidu
thitc. Mbi phdn tir cha bién ming ti duge xem nhu mot bién nguyén; mi phin tir
clia bién mang ch duge xem la mit bién ky tur,

Vidu
ti[l]=5;
ch{10)="A";

Mot diém khdc higt quan trong giita C vi PASCAL 1a ng6n ngir C khong dua
ra cac kifm tra vé sur qud giGi han chi s6 cdc thanh phin clla ming. Chiing han, véi
mang ti & trén, vé nguyén tic chi ¢d cdc thanh phdn sav £ti{0],...,ti[6] la {
hop 1€, Tuy nhién chuong trinh dich C ciing s& khong dua ra bit ky canh bdo nao
ncu chiing ta viét t1 [10] trong mOt biéu thic ndo d6 trong chuong trinh.
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1.2.3 Mang nhiéu chidu

Ngon nglr C coi ring mot mang nhiéu chiéu 12 mang mot chidu trong dé méi
phén tir [ mot mang vdi s§ chitu it hon 1. Ching han, mang hai chiéu cdc s6
nguyén thire cht 1a mang mot chiéu ¢6 kiéu thanh phdn Ia mang mot chidu cdc s6
nguyén.

Trong khai bdo mang nhi€u chiéu ta phdi mé ta kich thudc cha tat ca cic
chiéu; mdi kich thudc nhur the duge dat trong mot cap ddu ngodc vuong “[]”. Ching
han, trong khai bio mdng hai chiu sau day:

float tb[10][20];

ta c6 thé xem tb nhu |2 mot mang mot chiéu ¢6 10 thanh phin vi méi thanh
phén 1a mot méang chira 20 sG thyc. Nhu vay ¢6 thé viét:

th[1i] d€ chi mot mang 20 s& thyc nao dé trong tb

hodc

tb[1][3] d€ x4c dinh mot s6 thye ndo d6 trong tb( khong duge st dung
cach viét tb[i, J1 nhu trong PASCAL ).

1.3 Nhap dir ligu cho bién mang

V& nguyén tic, o6 hai cach dé thue hien:

(i) Sir dung c4c ham nhap (scanf ()) d€ nhip gié tri cho phdn tir cdn nhap.
Ching han:

scanf {"+d”, &ti[6]) ;

scanf {"=f", &tb[3]1 [4]):

Ta goi day la cach nhap trye tiép.

(i1) Sir dung mot bign trung gian ¢ cing Kiéu véi cac phin tir clla mang.
Trude uén ta nhap gid tri qua bién trung gian, sau d6 gan gia tri cla bién
cho phén ur cin nhap gi4 tri.

Vi du

int templ;

float temp2;

scanf {"%d", ttermpl) ;
ti[6]=templ;
scanf ("% ", &temp2) ;
thi3] [4]=temp2;
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Theo kinh nghiém, cich thit hai thuimg 6n dinh hon, khong 1am treo may,
trong khi dé vi 4p dung phép todn dia chi 1én cdc phin 1 clia mang cho nén trong
mét s& trudmg khi kiéu thanh phidn khong phai 13 nguyén, cdch nhap tryc 1iép oo
thé 1am trco mdy.

Chuomg trinh arravl.c sau ddy mé 1a cach si dung mang s& nguyén dé
thuc hién: nhap va in ra mot diy s& nguyén. ) day ta 6 thé st dung mot trong cic
vong kap cia ngon ngir 1dp tinh C d€ thuc hién cong viéc. Trong chuong trinh ta st
dung vong 1ap for. Ban doc hay viét lai chuong trinh bdng céc ciu 1énh iap khéc.

Bdai tdp mau 3.1

Parrayle¥
PRl sty rinde idudp By so e fn kv s ra nen T indet!
#include <stdic.h»
finciude <conio.n»
void main{}{
int n,i; Pouder 3 Pl e oria iy oM
int dayso[L00]; Mdysd ok oo il de 100 plin 02
clrser(d; PXermin Hndilcen videt
PENHdp s phein i crics iy 568
do |
printf("\n Nhap vao se phan tu n ="j;
scanf ("ed", and g
hwhile in<=0 || r>100;;
FNdprvdo cde thudnh plud cia diy %
for1i=0;i<n;i++) |
printf{"dayso[-d]=",1};
scanf (" -d", &dayso(ill;
} ;
P ey s i nhdp ree v lind 24
for (1=0; i<n;i++1
rintf£{"-5d", daysali]);
Fran phin bl 100 d8 0 e claemp ikt
getchi);
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1.4 Xau ky tu

1.4.1 Khai bao xau ky tu

Mot bién xau ky tu duge khai bdo twong tu nhu mot mang mot chiéu chia céc
ky tr. Chang han:

Ichar str[10];

Su khéac biét gitra mdng ky tur va xau ky tu 1a trong xau ky tu cé ky tu két thiic
xdu (Ky tv NUL hay \0'). Pay la can cir clia cdc thao tdc xau nhu: tinh chiéu dai,
cOng xau ... Mot bién xau Ky tr mudn ¢6 chiéu dai 9 phai duge khai bdo nhu mot
mang ky tr ¢6 10 phan tr. Hinh 3.1 dwa ra mOt hinh anh vé ndi dung xau ky r
str.

str[0] ta'
str[1l] 'b!

stri{2] 'c!
str (3] 'd'
str(4d] 'e!

str[5] 'f!
str([6] 'g!
str[7] "h'
str (8] 'A\O!
str[9]

.‘-. Hinh 3.1 Noi dung mot xau ky tu

Trong hinh vé trén, céc ky tr str (8] va str[9] khong cé vai tro gi trong
céc thao tac trén xau str.

Can phan biét gitra ky tu va xau ky tu chita mot ky tu. Vi dy 'A" la ky tr A
dugc méd héa bing 1 byte, trong khi "A" 1a mot xau ky tu chia ky tr A xau nay
duge ma héa biang 2 bytes cho ky tur A va ky 1 \0".

Trong C khong t6n tai cac phép todn so séanh, gan ndi dung cia xau nay cho
xau khac. Dé thuc hién cdc cong viéc nay C cung cdp cho ngudi lap trinh mot thu
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vién cdc ham chudn, duge khai béo trong tép tiéu dé c¢6 tén 1a string.h. Dé sir
dung cdc ham thao tac xu, trén diu chuong trinh cin phéi ¢6 dong khai bdo tep
tiéu dé nay.

1.4.2 Vao ra voi xau ky tu
Swdung printf () va scanf ()

B¢ nhap, xudt x4u ky ty véi scanf () vd printf ()ta sit dung dinh dang
“%s" trong xau diéu khién, con trong phédn tham s6 di sau ta sit dung tén cba bign
xau. Khi nhap xau ky tu, dé ddm bio vi¢c nhip ding nén sir dung mot chi thi
scanf (. ..) ritng cho mdi l4n nhap xau va truéec méi chi thi d6 nén sir dung chi
thi sau:

[Eflush{stdin);

Chuong trinh scanfd.c sau ddy la mot phien bin méi cha scanfl3.c
trong dé b6 sung thém cdc chi thi nhap xau ky .

Bai tdp mau 3.2
/*scanfd.c*/
#include <stdioc.h>

#include <conio.h>»

void main() {

int n;

long 1;

float f:

double d;

char c;

char str[20];

clrser();

printf ("Nhap gia tri cho cac bien\n");
scanf ("3dR1d%£31E", én, &1, &F, &d) ;
fflush(stdin);

scant ("=c", &) ;

filush(stdin);

scanf ("*s", str) ?

printf("So int 2d\n",n);
printf{"So long %d\n",1);
printf{"So float #f\n", f);
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printf ("So double %f\n",d);
printf ("Ky tu %c\n",c);

printf("Xau ky tu %s\n",str);
printf ("An phim bat ky de thoat");
getch(); '

St dung puts () va gets ()

Hai ham nay duoc khai bdo trong tép tiéu dé stdio . h. Ci phap sir dung nhu
sau:

gets (str) ;
puts (str) ;

Ham gets E) doc tir ban phim tdt ca céc ky tu va dién vao xau str. Viéc
doc két thic khi s6 ky tu doc vao bang chiéu dai cuc dai ciia xau hoac gap ky tu
xuéng dong ‘\n’ (sinh ra khi ta &n phim ENTER). Két thiic viéc doc ky tu, mot ky
tr ‘\0’ dugc gin thém vao cu6i xau.

Khic v6i scanf () ham gets () cho phép nhap ca cdc ky tu tring trong noi
dung clia xau. Khi Iénh gets () di sau c4c chi thi nhap khac nén st dung thém

fflush(stdin);
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phia truéc dé dam bao viéc nhap khong bi sai.

Ham puts () in ndi dung xau ky tu str ra man hinh va thay thé ky hi¢u 0’
két thic x4u bing ky hiéu xung dong ‘\n’.

Chuong trinh sau day minh hoa céch sir dung gets () va puts () dé nhap
va in xdu ky tu.

Bai tap mdu 3.3
/*gets.c*/
#include <stdio.h>
#include <conio.h>

void main() {

char string(81];

clrscr();

printf ("\nNhap vao dong moi: ");

' gets (string);

printf ("\nBan da nhap vao xau: ");
puts (string) ;

getch();

1.5 Khai bao va khdi dau gia tri cho mang

1.5.1 Mang mét chiéu
int ti[71={1,-1,2,3,4,5,6};

1.5.2 Mang nhiéu chiéu
int t2i (3,4] = {{2,3,4,5),
{34) 2, 4y,
(3,2,5,6) ;

1.5.3 Xau ky ty

Cach 1
char str[6]=“abc”;
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Cich 2

char str[&]={'a','b','c"};

Trong danh sdch cdc gid tri ¢6 1hé khong cin mé 14 d4. Khi d6, chi nhimg
phin tr dau tién duge gdn gid tri, cdc phan tir con ki s& 14y gid tr ngdu nhién.
Cling ¢6 thé khong cdn ma ta kich thude clia bién ming. Khi dé chuong trinh dich
tu dong xéac dinh dya vio danh sdch gid tri mo 1 kém theo. Ching han:

int t[1 = [1,2,3};

tuong ing khai bao mot mang kich thudce 3.
2. CON TRO (POINTER)

2.1 Khai niém va cach khai bao con tré

Mot con o 1a mot bidn/hiang ¢6 gid tri (noi dung) 13 dia chi clia mot doi
tugng khic; doi tugng ¢ day ed thé 1a mot bign hodc mot ham ma khong thé [h mot
hiing.

Vige sir dung cédc bicn con tréd s¢ cho phép ta tham chidu dén mot bién thing
qua dia chi cia né. Kha nang do cong v khi nang tinh todn linh hoat trén céc con
tré cua C da khién con trd trd thiainh mot cong cu rat manh d€ thye hién nhiéu thao
tdc ma thicu né thi khong the lam duoe hoac lam rit kho khan.

Khai bao mdt bién con trd theo miu sau;
type *ptr name;
trong dé :
type la kicu dir lieu ctia bién ma con trd chita dia chi.
Ptr_name la tén cua hién tro.

N61 cach khac type* chinh fa mot kicu dir liéu con tro. Véi cau enh Khai
bdo trén, bi¢n trd chua chi dén dia chi ndo ¢a va nd ¢6 gia tri bing NULL.

¥ NULL 1a mOt hang 6 bi€u thi gid tri clia con tr6 khi chua duge gén dia chi
o, .

Giong nhu khai bdo bi¢h, ¢6 thé khai bao nhiéu bign trd lién tiép nhau.

Vidu

int *pi, *qi;
float *pf,qf;

char *pc, *qc;
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Kich thudce cia bién con trd phy thude vae cdch bidu dién dia chi ho nhd,
trong may PC thudng sir dung gid tri hai thanh ghi 16 bits d€ bidu thi dia chi bo
nhd, do do kich thudce bién con tro 1a 4 bytes,

Ngon ngir C (va cling nhu cdc ngon ngir khéc) qui dinh twomg Gng véi mbj
kiéu dir lieu s& c6 mot kicu bién con trd riéng biét. Nhir vay ching ta s& ¢d con trod
nguyén int * d€ chita dia chi cdc bién nguyén, con trd thue float*/double* chira dia
chi céc bign thuc, con trd ky tu char * ... Gidng nhir bign nguyén va bi¢n thuc, giita
cdc bién con trd khic kiéu nhau ciing ¢6 mot s6 diém khdc biét, ching han, khong
thé gén gid tri mot con tré nguyén cho con tré thiyc ma khong thire hién phép
chuyén kiéu.

2.2 Toantir& va*

X¢ét cac khar bao bién sau:

int m,n,p;
float x,vy.2:
char chl,chZ;

Todn tir mot ngdi & cho ta dia chi clia mot bign, cdn bign con trd c6 gid tri la
dia chi clia m6t bién. Nhur vay chi thi:

pi=é&n;

ta hgp 1€ va nd gén dia chi clia bién nguyén n cho con trd nguyén pi. Khi d6
ta ndi ring pi “chi d&én” n. _

Khi pi “chi d€n” n, ta s& c6 hal cdch dé m6 ta gid tri ciia n, hodc truc tiép
bang tén clia bién nhu truyén théng hodc bing cich ap dung todn 1r mot ngdi “*"
len bign (16 pi. N6i cach khéc: *pi tuong duong véi n. Nhu vay:

*pi=3;

¢6 tAc dung gdn gid tri 3 cho bién n.

*pl = *pi+l0;

thi thém 10 vao n.

Céc todn tr mot ngdi * va & c6 do wu tién cao hon cdc todn tir s§ hoc. Vi vay,
phép gan

m = *pi +10;

ldy gid tri cha bign nguyén n duge (16 bdi pi, cong them 10 va ghi két qua
trong m, con

*pi 4= 1;
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lang gid tri cta doi tugng duye trd bdi pi thém 1. Phép todn ndy hoan toan
turong duong vii

+++pl; {*pi)+t+

cdc ddu ngoac cln phai ¢6 trong vi du cudi cling; néu khong ¢6, chiing ta tang
gid tri cua pi chit khong phai gid tri chia d6i tugng ma pi trd 6. Bidu nay 1a do
¢cdc todn ¥ va ++ b cling mic uu tién va duge thue hién tr phii qua trai.

2.3 Cac phép toan trén con tro

2.3.1 Phép gan trén hai con tré cing kidu

Chi ¢6 th¢ gan dia chi mot bién nguyén cho mot bién 16 nguyén. Cling vay
khong 1hé gdn gid tri cia mot con tré nguyén cho con trd thye. Chi thi :

qi=pli:

s€ cho phép ci pl va gi xéc dinh cling mot bién (bign n). Nhur vay *pi,
*gi, van lamot.

Cac chi thi sau day 13 khong hop lé:

pi=é&m
pf=pi;

Tuy nhién cdc chi thi sau thi hgp 1¢ nhdy phép chuyén d6i ki€ duge thue hien
trudic 1énh gin.

f=(float *) &m;

pi=(float *} pi;

Chuong trinh sau ddy minh hoa cdch ding todn tir chuyén ki€u bit buoc dé
linh byte cao va byte thip cia mot sG nguyén.

RBai tdp mdu 3.4
/*pointerl.c*/
#include <stdio.h>

#include <conice.h>
vold main(} {
int n;
char *pc;

clrscri();

printf ("Nhap vac so nguyen : "};
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scanf ("&d", &n) ;

pc=(char *)&n; Fpcuddénbyte caocian, po+l trd dénbyte thp*/
printf("Byte cac %x ,byte thap %x",*pc ,*pcHt);
getch();

R

-

2.3.2 Phép cdng con tré vdi sé nguyén

Trong phan 2.2 chiing ta bi€t ring m,n,p la ba bién nguyén khai bdo lién tiép
nhau. Khi d6 m, n, p s€ tuong ng véi ba viing nhé 2 bytes lién tiép nhau. Ching
ta cling biét rang pi chi dén n.

Phép cOng con tré pi+1 s& cho ta dia chi cia s6 nguyén m di ngay truéc n,
con pi+ (-1) cho ta dia chi clia s6 nguyén p di lién sau n. Diéu nay dugc minh
hoa trong chuong trinh sau day:

Bai tap mau 3.5
/*pointer2.c*/

#include <stdio.h>

#include <conio.h>

void main() {
int m=2,n=100,p=20;
int *pi=gn;
clrscr();
printf("m = #%d n = *d p = %d\n",m,n,p);
printf("%n E %p am = %p &p = %p\n",&n, &m, &p) ;
printf("pi = ¥p pi+l = %p pi-1 = %p\n",pi,pi+l,pi-1);
printf("*pi = %d ", *pi);
printf ("*(pi+l) = 3d ", *(pi+l));
printf("*(pi-1) = 3d ", *(pi-1));
getch() ;
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Viéc cong trir mot con trd véi mot s6 nguyén ¢6 ¥ nghia tnrc quan nhur sau:
néu ta so sanh con trd vdi dia chi cdc ng6i nha trén mot con dudmg, mbi ngdi nha
la mot bién ¢6 dia chi nao d6 thi cic dia chi nay dugc d4nh sé ting din theo mot
chiéu nhdt dinh. Bi€t dia chi cta nha nay, ta c¢6 thé tinh dia chi clia nha bén canh
bang cach cong thém hodc trir di 1 vao dia chi ciia can nha da biét va cit thé tiép
tuc. Diéu dé ¢6 nghia la khi cong hoic trir con trd véi mot s6 nguyén n, ta sé duoc
mot dia chi mdi chi dén mot bién khac nim cach bién trude d6 n vi tri.

2.3.3 Phép trir hai con trd cung kiéu

Do phép cong mot con trd v6i mot s6 nguyén cho ta mot con trd cing kiéu,
nén phép trir hai con trd cung kiéu duge coi 1a hop 1¢ va cho két qua 1a mot s6
nguyén bicu thi “khodng cdch’ giita hai bién con tré. Ching han, néu

pi = &n;

gi = &
thi hiéu

gi-pi

c6 gia tri bang 1.

-

Tuy vay khong c6 phép cong, nhan, chia giira hai con tro (vi chiing khong ¢6 ¥
nghia thuc t€&).

2.3.4 Cac phép toan quan hé trén cac con tré cung kiéu
C6 thé so sdnh céc con tro cung kiéu, tieu chudn so sdnh dua trén vi tri 6 nhd
tuong tng véi hai con trd. Hang con trd NULL luon khac véi moi dia chi bo nhé va

¢6 thé dem so sdnh y&i moi bién trd véi kiéu khac nhau. Véi hai con trd khic kiéu
nhau, néu muén so sdnh v&i nhau phai thue hién phép chuyén dai kiéu.

2.4 Con tro void *
2.4.1 Kiéu dir liu void

Trong ngon ngir C, kiéu dir lieu void la kiéu dir liéu réng (empty type). Mot
bi¢n kicu void khong twong mg Vi bit ky viing nhd nao.

2.4.2 Con tré kiéu void*
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Con trd void* ¢6 thé nhan dia chi cila bt k¥ ving nhd ndo dit d6 [ viing nhé
trong g véi mdt bicn nguyén, bién thue ... Céc chi thi sau day 13 hop lé:

void *px, *py;
int x=1;
float v=0.1;

DM=&X}

Py=&y;

Khong theé thye hign cdc phép tinh s6 hoc trén con trd void*. Diéu nay co thé
gidi thich dugc nhd ban chét cla cée phép todn.

2.5 Contro da cap

Ban than hién tro cling ¢ dia chi, do d6 ¢6 thé chita dia chi clia né trong mot
doi tigng khdc. Ngudi ta goi nhimg doi tugng ¢6 gid tri 1a dia chi cia mot bién con
tr» Ia con tr6 da cdp. Trong khai bdo bién tré da cap, ngut ta st dung mot sa dau
“*Trude tén bicn tro. S6 lugng didu “* xdc dinh ¢fp clia con teo.

Vi duy

int *pi;

int **ppi =spi;

3. LIEN HE GIJA CON TRO VA MANG
3.1 Contrdé va mang mét chiéu
X¢ét chi thi:

{Eﬁt allod];

Khai bdo nay s& xin ¢4p phdt mat ving nhd [0 s¢ nguyén a{0].a[1],...
G dia chi xdc dinh bdi a. Vay a chinb Ia dia chi cGa bién nguyén 2 [0], do vay
néu pi I mot con trdnguyén thi phep gén sau day L hop 1¢.

il =a;

biéu tha vi (4 sau phép gan nay ching ta ¢6 thé st dung pi nhu mot ién
mang, cOn tat nhicn 6 thé thyce hién cic phép todn s hoc trén con trd a. Qua thue

pif[0i,...,pi[2]
tuomg, g la
al0l,....a(9]
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-

con

a,at+l,....a+s
tuong (ng la dia chi cua

af0l,a(l],...,.al[2].

N6i céch khic, ¢ mot lén hé mat thi¢t gifra viéc ddnh chi s6 trén mang va
cdc tinh todn trén con tro,

Tuy vay vin c¢é mot s& diém khac nhau giita ttn mang va bién trb ciing kiéu.
Mot bén 1a hing s¢ con mot ban 13 bién. Khong thé thuc hién cdc phép todn (y tang
gid tri Ién tén bién mang. Cing khong thé thuc hi¢n duge phép gén trong do tén
hién méng dimg mot minh bén tr4i tofin 1 gan. Chéng han:

|int b[10] ; ]

chi thi

e J

Ia sai vi khong thé gdn gi4 tri cho mot hing. Rt cin nhin manh diéu nay vi
rat nhiéu ngudi vAn chua tr bd duge mot s6 théi quen trong PASCAL:

char str{20];

str="abc”;

3.2 Con trd da cap va mang nhiéu chiéu

Con tré mot ¢dp vi mang mdt chidu ¢d nhiéu diém twong dong. Mang hai
chidu 12 mang mot chidu clia cdc ming mot chuéu. Con trd hai cdp la con tro chi
d&n con 1rd mot cép. Vi vay ¢ thé suy ra ring giita con trd hai chiéu va mang hai
chiéu cling ¢6 nhiéu diém twong déng. Suy ludn ndy cling ¢ thé m& rong cho cac
méng va con trd nhidu mitc hom. Chang han vdi cdc cau ignh khai béo:

int **ppi;

int aZ[10]{101;

ta ¢6 thé thuc hi¢n phép gan:

ppi=aZ; J

v ciing ¢6 thé sir dung ppi nbu tén mot hign mang.
3.3 Mang cac con trd

Khi kiéu phdn tir ciia mot bign mang 1a kifu con tro thi 1a s€ cd mOt mang cac
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con trd. NEu cée con tro thanh phén trong méng chi dén cdc bién nio dé, thi nhu
vay, chiing ta cd thé truy xudt ducge cic bién nay thong qua m¢t mang mé khong
can dén vi trf thue sy cla cde bin dé ed lién tigp hay khong. Biéu dé khién cho
ching ta dutmg nhu di ¢6 duge mot mang dac biét gdm cdc bién ma vi tri thare su
cua chiing trong bd nhd 1a bt ky. Va bing viée déi ché cac con tro thanh phan nay
ching ta ¢6 thé ddi thit wy sip x&p cia cde bign trong ming niay ma kh("mg ¢n thay
doi thue sy vi trf clia ching. Chuong 1rinh sau day dua ra mot cich sdp x&p céc so
ma kKhong ta¢ dong 1én bin thin cAc phin 1 ducge sip x&p.

Bai tip mdu 3.6

#include <stdio.lr>
#incinde <conio.h>
vold main() {
int 1,7,*=x;
int d=10,e=3,f=7;
int a=12,b=2,c=5;
int *ptr_array[6];:
=lrscri);
i edde thandi plein caamdng®™
ptr arrayl0]=&a;
ptr array[l]=&b;
ptr arrayl2]=&c;
ptr array(3]=&d;
ptr array[4]=&e;
ptr_array([5]=&f;
PESIp 6 i diy 5 theo duatne ting die¥
for (i=0;1i<5;i++)
forii=it+i;j<g;j++)
if (*ptr;array[i] >rptr array[j]) |
#xphtr array[i];
ptr_array{i]=ptr arrayl[il;
ptr_array{jl=x;
}
PR ket e st T scip ¥y

for (1=0;1<G;i++)
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printf (" -d \n",*ptr array[i]);:
getch() ;

}

Néu cde phin 0T clia mdt cde con tré thinh phin lai duge gan dia chi cua cic
mang khéc thi ta s dugc mOt mang cia cac mang. Khong gidng nhu cAc mang hal
chidu, ciac mang con cua chiing ta ¢6 thé ndm & vi trf bt ky. Vi ta chi luu u dia
chi clia ching nén vige sip x€p lai tha tu cde cha cde mang nay so véi nhau thye
chit chi 1a vice sip x&p lai cdc dia chi cia chiing trong méang cac con trd cla chiing
ta ma thoi. Chuong trinh vi du sau diy in ra cdc hang cia ma tran theo thi tr tang
din clia tong gid tri trén 1img hang.

Bai tdp mdu 3.7

#include <stdio.hs
#include <conio.h>
vold main() {
int al101[19];
int *pa(l9];
int s(i0];
int *ps(l0];
int i,d,m,n;
int Cemp;
clrscril; ‘
printf {"Nhap hai kich thuoc mang "};
geanf {"ed-=d", &m, &) ;
for{i=0;i<m;i++) {
palii=afil;
psli]=s+i;

}
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forii=0;i<m;i++;
for{3=0;j<=n; j++) {
printf(Mal-d, «d]=",1,3};
scanf ("=d", &temp) ;
alil [7]=temp;

}
for{i=0;i<m;i++) |
5[11=0;

for (3=0;j<n; j++)
s[il+=ali)[3):
}
for{i=0;i<m-1;i++)
for (j=i+1;j<m; 3++]
if (*pslil>*ps[i]) {
int *t;
t=ps[i];
psli]l=ps(]];
ps(il=t;
t=palil;
palil=pa{jl;
paljl=t;

1
I

printf ("Mang a\n");
for(i=0;i<m;i++) |
forij=0;3<r;j++i
printf(" 4d ", ali) (3]);
printf(™\n");
i
vrintf{"Cac dong theo pain");
for{i=0;i<m;i++) |
feri3=0; j<n; 3++i
printfi{"sdd ",palil[9]};

printf{"\n"j;
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}
getch();
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4. CAP PHAT DONG

Y nghia ctia vice ¢ip phat b nhd dong 1a cho phép chuong trinh st dung vira
ding khoi lugng bo nha mi chiong trinh cén, va khi khong can ding 16i nita thi o6
thé gisi phong d€ cho cde cong viee tiep theo ¢6 thé siv dung duge. Nhu vay, cing
mot viing bo nhd ¢6 the duge sir dung cho cdc muc dich khdc nhau trong than gian
thure hi¢n ctia chuong trinh.

Ving nhd heap duge sir dung cho muc dich ¢ip phat dong céc kb6i nhé c6
kich thude thay ddi. C6 nhiéu cdu tric dir ficu sir dung cdch clp phat dong, ta cé
thé ligt ké mot vad loai nhu: cay (tree), cde toai danh sach lien két.

Ngon ngr C cung cip thir vién cdc ham cho phép "thué” va trd mot ving bo
nhd trude dé da duge "thue”. Sau day ddn ra mot s& hiun tiéu bidu,

4.1 Ham malloc()
Cdec tép tiéu dé lién quan
ALLOC.H
STDLIB.H
Cii phdp thuc hién
malloc{size);
Ham malloc () dung d¢ xin cdp phdt mot viing bd nhé ¢6 kich thude size

bytes tir vung nhd heap. Ham nay cho phép mot chuong trinh xin ¢dp phat mot
vung bg nhd diing vai kich thude ma churong trinh cdn,

Giid i trd vé
Trong trudng hgp cdp phét thanh cong, him malloc () trd vé mot con trd 16i
khéii nhd mdi duge cung cap.

Trong trutmg hop 6 [6i (khong dii bo nhét d€ cap phat, malloc () (ra vé gid
tri NULL.

Néu tham s6 size bang (O, malloc{) tri vé& con trd NULL.
Vi du .

1
int *pi,*qgt;

char *po;

dourls *pd;

double **ppd;

int i;

Pedp phdt vimg nha mot sé nguyén®/

gi=iint *) malloc{sizeof (int});
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{*edp phdt mot mudng cde 56 nguyén-meng déng ¥
pi=iint *) malloc{lZ*sizeof{int)};

fFedp pludi xau ky o6

po=(char *} malloci{20};

pd=idouble *) mailoc(ld*sizeof {double));
Pedp phdt ma tran®

ppd=idouble **lmallcec(1i*sizect (doukle *10;
for(i=0;1<10;i++)

ppd[i]=(double* imalloc{10*sizeof (double) ) ;

Chiing ta phdi sit dung phép chuyén kicu doi véi gid tri tra vé cia mailoc dé
dam bao cac yéu ciu cna phép pén.

4.2 Ham calloc ()
Cdc tdp tin tiéu dé lién quan
ALLOCH
STDLIB.H
Cit phdp sir dung
callocinitems, size);

Ham callioc () xin cdp phiat mdt vitng nhd Kich thude {nitems * size)
byles vit x6a tring viing nhd nay. Mudn xin cdp phat viing nhd c6 kich thudc ion
hom 64K, phai sir dung him farcalloc (cdp phit xa).

Gid tri tri vé

Trong trudmg hgp thanh cong, calloc tra vé con trd 131 viing nhd méi duoe cip
phat.

Khi ¢4 181 ¢dp phat (khong du bd nhd hoiic mot trong hai tham s& nitems hogc
size bang ) thi him tra vé NULL.

Vidu

int *pi;

double *pd;

double **ppd;

int 1i;

FEedp phdt mot mdng cdc s6 nguyén-mdng dong */

pi={int *) malloc(l12,sizesf(int));
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pd=idouble *} malloc(l0,=izeof (double));
M*odp phdt ma tran®/

ppd={double **)malloc (10, sizeof {double *);
for (1=0;i<10;i++)

ppdii]={double*inalloc{l10, sizecf (double) ] ;

4.3 Ham free()
Ciic tdp tin ti¢u dé lién guan
ALLOCH
STDLIB.H
Cu phdp st dung
freel{address);

Ham free () giai phong mot khoi nhd da duge cdp phét trude do bing ham
calloc{), malloc (), hodc realloc (). Dia chi ving nhd duge gidi phing
duoc truyén lam tham s6 cta him free (),

Vi du

freeiqi);

free(pi]
freeipc);
free(pd) ;
for{i=0;i<10;i++|

free(ppd(il);
free (ppd) ;

4.4 Vidy

Chuong trinh sau minh hoa cach str dung cac ham cdp phat dong dé tao mang
dong. Ban doc ¢6 thé xem thém cic vi du trong phén tro gitp cha céc chuong trinh
dich C.

Bai tap mdu 3.8

#include <stdic.h>
#include <conioc.h>
finclude <stdlib.h>
#include <allioc.h»
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void main() {
double **ppd;
int m,n;
intii, 3
double temp;
clrscr s
printf ("Kich thuoc ma tran");
scanf ("sd#d", am, &n) ;
ppd = (double **) calloc(m,sizeof (double *));
for (i=0;i<m;i++)
ppd(i]=(double *) calloc(n,sizeof (double));
for (i=0;i-.(m; i++)
for (3=0;j<n;i++) {
printf ("ppd[&d, 3d]=",1,3);
scanf ("31f", &temp) ;
ppd[i] [j]=temp;
}
for (i=0;i<m;i++) {
for (3=0;j<n;j++)
printf("%6.2f ",ppd(i] [j]);
printf("\n");
}
for (i=0;i<m;i++)
free(ppd[i]);
free (ppd) ;
getch(); i
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i

5. TOMTAT

5.1 Ghinhg

C6 thé luu mot danh sach cdc gid tri trong mang. Mot mang 1a mot nhém cac
phén tir c6 ciing kiéu gia tri dugce luu trit k€ ti€p nhau trong bo nhd. Truy nhap dén
cdc thanh phdn méang bing tén bién méang va chi s6. Chi s6 c4c phén tir tinh tir 0.

Chi s6 cla phdn tr mang c6 thé la gi4 tri cia mot bién nguyén, mot hing
nguyén hay mot biéu thic cho gi tri nguyén.

Mot mang ky tr ¢6 thé duge sir dung dé luu trit xau ky ty. Xau ky tu 1a mot
mang Ky tu dac biét ¢6 chia ky tr ‘\ 0’ & cudi xau.

Cic thanh phén ctia mang ¢6 thé duge khdi tao theo ba cdch. Trong khi khai
tao, bing cdc cau 1énh gan, biang céc cau lénh nhap dir lidu.

Ngon ngir C khong tu dong kiém tra su qué gidi han kich thudc clia mang,.

Mot xau c6 thé duge nhap bing scanf () véi mo ti %s hoic bing gets ()
va ¢6 thé duge hién thi bdi ham printf () véi dinh dang “%s” hodc puts ().

Con trd la bién chita dia chi ctia c4c bién khic.

Céc con trd cin phai duge khai bdo trude khi sir dung. Tuong tng véi céc kiéu
dir liéu khéc nhau, c6 cdc loai bién con trd khic nhau.

C6 ba gid tri c6 thé sir dung dé khdi tao cho mot bién con trd: 0, NULL hodc
mot dia chi. Kh&i tao mot con trd bing 0 déng nghia véi khdi tao NULL cho con
tro. \

Chi c6 mot s6 ngﬁyen ¢6 thé gén duge cho con trd d6 1a 0.

Todn tir & tra vé dia chi cha todn hang ctia né. Todn hang & day 1a mot bién
nao d6 va khong phai 1a bién kiéu thanh ghi (register).

Toén tir * tham chi€u ndi dung ctia mot ciia d6i tugng ma todn hang clia * trd
tGi trong bd nhd.

Céc thao tac s6 hoc c6 thé thuc hién trén contrd 1a ++ , -- (trén cdc con
trd) , +, - +=, -=(giiracon trd va mot s6 nguyén)
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Khi mét s6 nguyén duce thém vao hay tnr vio mot con 110, con (ro ducic tang
hoac gidm s0 nguyén dé tan kich thude cla doi tugng dugc trd 1.

Céc thao tde s6 hoc 1rén con trd chi duge thue hign trén mot phidn bo nha lien
tyc chang han nhu mot mang.

Khi thire hién cde thao téc s& hoe con trd trén mang ky tu két qua thu duge
gidng nhu di véi cdc thao tic s6 hoc thong thudng héi vi méi mot ky tu duge luu
trit mét byte trong bo nhda.

CG thé gén gid tri ctia mot con trd cho mét con trd khic ciing kidy.
Mot con tro void khong 4p dung duge phép todn *.

Céc con (rd ¢6 thé duge so sdnh véi nhau theo cac todn tir so sanh. Y nghia
cua cic phép so sdnh gidng nhu cic phép so sdnh thong thudng.

MGt con trd ¢6 the duge ddnh chi 6 nhu mang.

Ten mang [a mot hing con (16 chi dén phén i ddu tién trong mang (phin tir
thi t 0).

DG 1¢ch gitra hai con trd cling gidng nhu khéi niém chi s6 d6i vdi méang.

C6 thé khai bdo mot méang cdc con tro.

5.2 Cac loi hay gap khi lap trinh

Truy nhép G mot phan (r nim ngoai gidh han cha mang.

Truy nhép tdi cic phin ©r clia mang nhiéu chidu sai quy cich, ching }{an
afz, 4] thavvia(2][4]

Nhim Fn gita "phdn tir thit bay cha mang” va "phin tir mang ¢6 s6 thit ty 7.

Quén todn tir * trong khai bio cac hi€n con trdé. Mdi bién con tré cin phii
duge khai bdo v&i mot * nhu phén tién o,

Tham chiéu t6i mot con trd chura duge khéi tao gid tri. Pidu nay c6 thé gay ra
151 thue hién chuong trinh.

Sur dung c¢ic thao tde 8 hoe con trod trén mot con trd khong c6 lién hé v maot
ming ey thé nao dé.

Ding todn 1ir * d€ lay noi dung clia mot con trd void,

ST dung tén mang trong cic phép todn nhim thay déi gid tri cna tén d6. Sai vi
tén mang la mat hing con tro.
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5.3 Cac théi quen lap trinh tot can hoc tap
Khi duyét qua cdc thanh phin cia mot mang, chi s6 khong duge hé hon (0 va
phéi bé hon kich thude cla ming. '

Thém ptr & phin ddu tén clla cdc con tr dé phan biét véi cdc bicn thong
thutmg khac.

St dung ky phdp ming khi thao tdc trén mang thay vi kv phdp con (ro.
6. BAITAP

Bdi tdp 3.1 Lap chuong trfinh mo phong cédc thao tic trén diy sa;

- Nhip vao mot day sd thue.

- In ddy 0 thue ra man hinh.

- Sép xép diy s6 thye tiang din.

- Nhép vao mgt s& thire vis kiém 1ra xem s6 d6 dd c6 mat trong day s6 chira,
néu chura ¢6 thi chen s6 vao vi trf thich hop.

- Nhap vao mot s0 nguyen va Xod phan tr 6 s¢ thit ty tuong (ng.

Bai tdp 3.2 Lap chuang trinh thue hién cic cong viée sau:

- Nhip vao mdt day sa thue.

- in ra cac sO duong ¢d mit trong ddy so.

- Tim gid tr1 1ém nhat va nho nhit trong sd cde gid 1ri ¢6 mat trong diy s6.

Bai tap 3.3 Lip chuong trinh mo phong phép cong va nhan vo hudng gilta hai
veelor.,

Bai tdp 3.4 Lap chuong trinh mé phong cAc thao téc trén ma trin vudng:
- Tinh dinh thifc cua méot ma tran vuong.

- Tinh ma tran nghich dio ca ma tran ¢6 dinh thire khic 0.

- Gidi h¢ phmnjg trinh tyén tinh.

Bai tdp 3.5 1.4p chuong trinh mo phong:

- Phép cong gilta hai ma tran ciing kich thudc

- Xdc dinh ma tran chuyén vi

- Nhan vector vt ma trin.

Badi tdp 3.6 Viét chuong trinh kiém tra § nghia clia phép tofin & vit *.

Bai tap 3.7 Thuc hién céic thao tdc nhap dir ligu cho mang mot chiéu, hai
chicu bing con trd.

84



Nhdp mén ldp trink ngdn ngi C

Rai tap 3.8 Nhap vio danh sdch chia tén cdc doi béng clia giai vo dich quéc
gla Viét nam. K&t qua thi ddu cua cde doi trong mot mia bong duge cho trong
bang vuong. S6 & hang i ¢ot j 1a diém ma doi thit i thu duge trong hai tran ddu vai
doi thit j (thit ty tinh theo danh sach d0i béng). Nhan xét rang hat s6 & hing 1 ¢l j
vihang j ¢Oti ¢6 il nhiéu lién quan. Hay nhap vao bang k&t qua va in ra tén cdce doi
béng theo thd wr dng diém gidm didn. Yéu cdu viét bing hai cach:

(1) khong strdung mang con tro

(11) ¢6 st dung mang cdce con tro,
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Chuong 4
Muc dich chuong nay
1) Biét cach xay dung cdc chuomg trinh tir cde khéi nhd hon, goi 1a cac ham.
2y  Gidi thi¢u cac ham todn hoc trong thu vién C chudn.
3y Cach tao ra cac ham mdi.

4} Hi€u co cdu truyén thong tin gifra cdc ham.
5} Hifu cach dung va cdch viét cdc ham dé qui.

1. GIOGI THIEU

1.1 Tong quat vé chuong trinh con

Hiu hét chuemg trinh mdy tinh gidi quyét cdc van dé trong thue 1€ déu 1én hon
rit nhiéu so véi cac vi du duge gidi thi¢u trong cudn sdch nay. Kinh nghiém cho
thdy ring céch 6t nhat dé phdt (nén va bao i cdc chuong trinh 1én 13 x4y dimg
chiing tr nhitng manh nhd hon hay cde mo dun. Khi d6 viée quén Iy sé dé hon dsi
vt chwrong trinh ban dau.

Céc chuong trinh con cho phép 1ap trinh vién mé dun hod chuong trinh. N6
chung, cdc bign dinh nghia trong chuomg trinh con la cde bign cuc bo, chiing chi
duge higt trong ban than chuong trinh con tai d6 ching duge dinh nghia. Hau hét
cde chuong trinh con déu ¢é cdc tham sd. Cac tham s6 cung cp thong tin truyén
gita cde chuomg trinh con. Cdc tham sO cia chuong trinh con néi chung cling duge
xem nhu cac bién cuc bé.

M0 dun hod chuong triinh ¢6 nhiéu vu diém. Trude tien, "Chia dé tri” gidp cho
viée phat trién cdc dmg dung d& dang hon. Mot wu diém nita 1a tinh sir dung lai,
nghia ta khd ning «diing cic chuong trinh con ¢6 sin nhu cac kKhéi co ban dé xay
dumg 1¢én cdc chirong trinh mdéi. Uu diém thit ba la tranh duoc viée 1ap di lap lai cdc
dean ma trong chuong trinh. Vige géi cdc doan ma vao trong chuong trinh con cho
phép ca doan ma d6 thye hién ¢ nhiéu not trong chuong trinh chi voi mot i goi
him dun gian.

Chuong nay mo t& cde dic tinh caa ngon ngit 1ap trinh C trong qua trinh thict
k&, cii dat, hoat dong va hao tri cdc chuong trinh 16n.

1.2 Cac mé dun chuong trinh trong C

Cédc mo dun trong € duere gon 1a him. Cac chuong trinh € ndi chung duge viét
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hing cach ket hop cdc ham ma lap trinh vién r vidi véi cac ham chudn trong thu
vién ctia C. Ching ta s ban dén ci hai loai him trén trong chuong nay. Cic ham
chudn trong thu vién cla C cung cdp rit nhi¢u céc thao tac tinh todn, thao tdc trén
Xdu ky tir, thao tdc ky tu, vao/ra va nhiéu thao t4c thong dung khac. Ching lam cho
cOng vige cua cdc lap trinh vién dé dang hon vi cdc ham nay dira ra rit nhiéu kha
nang cho cic ap trinh vién. Mac dii céc ham trong thi vién chudn khong phai 12
mot phin trong ngdn ngir 14p trinh C, theo chudn ANSI C chiing ham nay khong
thay ddi trong cic chuomg trinh dich C khdc nbau., Cic ham printf () hay
scanf () .. ma chiing ta ding trong cdc chuong trude day chinh 1a cc ham thu
vién chuén.

Lap trinh vién ¢6 the viét c4c ham thao tic cdc cong viece xdc dinh dung tai
nhiéu noi trong chuong trinh. Cic ham loat nay d6i khi con duge goi 1A hdam nguoi
ditng dinh nghiu. Cac cau lénh cai dat cu thé him ndy chi phai viét mot 14n, chiing
duge an bén trong va ¢é thé ding lai nhiéu lan.

Cac ham duge goi thuc hign biing cac Io7 goi ham, cac 107 20i ham xéc dinh tén
cua ham va cung cdp cdc thong tin (hay <On goi 1a c4c tham s3) mi ham duge got
theo dung trinh tu khi khai bao ham d6.

1.3 Gidi thigu thu vién cac ham toan hoc

Thu vién cac ham todn hoc (khai béo trong tep tiéu dé math. h) cho phép 1ap
trinh vién thyc hién cac thao tac toén hoc co ban. Mot vaj ham trong thar vién céc
ham toan hge cha C duoc 18ng két trong bang 4.1. Chiing ta s& sir dung thur vién cac
ham todn hoc & day d€ gidh thiéu cic khdi niém v& ham. Trong céc phan sau, cic
ham khéc s& duge dé cap 141,

Binh thuimg cac ham dugc goi trong chuong trinh bang cich viét tén ham, ¢6
tham s6 hodc danh sich tham s& cdch nhau b ddu phdy ©,” duoc dat trong cip ddu
ngoac dom. Vi du d€ tinh va in ra can bac hai clia 900.0 ta viét:

printf{"%.2£", =sqrt(900.0});

Khi cu lénh trén duge thye hién, ham khai cin bac 2 sqrt () duge goi dé
tinh cin bac hai ¢ua s6 900.0 trong ddu ngogc. S6 900.0 1a tham s cla ham
sqrt (). Tiép sau cau 1énh s& in ra 30.00. Him sqrt () nhan céc tham s6 Kiéu
double va tra lai gid tri 1a s6 ki¢u double.

Céc tham s6 clia ham ¢6 thé 1a cdc hiing, bién hay cic biéu thic, vi du néu
<1=13.0, d=3.0 thiciulénh

printf("*.2f", sqgrt{cl + d * 4.0));

s¢tinhvainracanbic2clia13.0 + 3.0 * 4.0 = 25.01a5.00
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Ham Mo ta Yidu
sqretx) Can bac 2 cha x sqrt (2.00) bing 3.0
exp [X) ham mi ¢* exp(1.0) bang 2.718282
log (x} logarithm ty nhién (cosde) clia log(2.718282) hing 1.0
X
- 1loglO (%] logarithm thip phian (co s6 10) logl0{1.0) bang 0.0
cla X 10ogl0{10.0) bing 1.0
fabs () gia tr tuydt doi cla x néu x>0 thi fabs {x) bing x
néu x<0 thi fabs (x) hing -x
cedl (x) lam tron 86 nguyén nhd nhdt ceil (9.2) bang 10.0
khong 16n hon x ceil (~9.8) bing 9.0
floor {x] lam tron s& nguyén Km nhdt floor (9.2) bang 9.0
khong nho hon x floor (-2.8) bing -10.0
pow [, ¥) xmi y (x¥) pow (2, 7) bang 128
fmod (x,y)  phan ducia phépchiax choy  fmod{13.657,2.333) bang
1.992
sinfx)} sin cia x (X theo radian) sin{0.0) bang 0.0
cos (x) cos cia X (X theo radiam) cos(0.0) bang 1.0
tan (x) {an cua X (x theo radian)

tan{0.0) bing 0.0

Bang 4.1 Cac ham thuang dung cho thuvién chudn cac ham toan hoc

2. KHAI BAO VA DINH NGHIA HAM

2.1 Métvidu

M&éi chuong trinh déu ¢6 mdt ham chinh main (). Ham nay goi ¢dc ham khac
d¢ thue hién cong vige cla chuong trinh.

Ta s& xem xdt cdch vict mot ham. Chuong trinh vi du funcl. o dung ham
square { ) dé tinh binh phuong céc sd nguyen tir 1 dén 10.

Bai tap mdu 4.1

f*funcl . e*/

#include <stdio.h>

int square(int};/* Hdm nguyén mdi ¥/

vold main()
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int i;
for (i =1; 1 <= 10; i++)
printf( "%d ", square(i));
printf ("\n");
}
/* Dinh nghia ham square */
int square(int x) {
int y;
y = x*x;

return y;

Ham square () duge goi thyc hién trong ham main () trong ciu lénh:

printf( "%d ", square(x)};

N6 nhian mot ban sao gid tri cla 1 trong tham s6 hinh thitc %, sau dé né tinh
x*x r6i k&t qua duge tra lai cho ham printf () trong ham main (), noi ma ham
square () dugc goi, sau cung printf () hién thi két qua ra man hinh. Qu4 trinh
nay lap di lap lai 10 ldn trong vong lap for.

binh nghia ham square () cho thdy ham nay nhan mot tham s6 nguyén x.
T khod int dat trude tén ham cho thdy ham square () tra lai két qua 1a s6
nguyén. Cau I¢énh return trong ham square () trd két qua tinh todn dugc lai
cho ham goi né.

Dong

int square(int);

chinh la d(‘mé khai bdao ham (function prototype - hay cdn goi la nguyén méu
cia ham). T khod int trong ngodc thong bio cho trinh bién dich biét ham
square () nhan mot tham s6 la s6 nguyén do ham goi né truyén cho. Tir khod
int bén trdi tén ham thong béo cho trinh bién dich biét ham square () tra lai két
qud 1a mOt s6 nguyén cho chuong trinh goi né. Chuong trinh bién dich s& tham
khao dong khai bdo ham dé kiém tra xem céc tham s6 trong cac lan goi ham
square () ¢6 ding nhu mo td hay khong. Khi tham s6 truyén cho ham khéc kiéu
nguyén hodc khong tr dong chuyén sang kiéu nguyén thi churong trinh dich sé dua
ra thong bdo 16i. Khai bdo ham s& néu chi tiét hon trong phén 2.3.
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2.2 Téng quat vé dinh nghia ham

Khuon dang ciia phan cai dit hiim cé dang

|kiéu-gic-tri-tra-vé) tén-ham ((danh-sdich-tham-sé1)
{
Cee khai bdo
Cde edu tenh
/

Trong d6, tén-hane 1 bt ky tén (identifier) hop & ndo, kidu-gid-tri-trd-vé 1a
kifu di liéu cha k€t qua trd lai cho ham goi né. Khic vdi Pascal, € chi khong cho
phép ham 1rd vé gid tri 1a mot bicn mang, con moi kiéu di liéu hop 1¢ khiac déu ¢o
thé st dung d€ mo (& kidu gid tri trd vé cho ham. Kiéu-gid-tri-trd-vé ta void thi ham
khong tra lai gid tri ndo cad. Néu khong xac dinh kiéu-gid-tri-tra-vé thi trinh bhién
dich s& ngdm dinh coi d6 14 int. dunh-sdch-tham-s6' mo ta kicu dir licu ciing thit tu
cua cdc tham s6 ham nhan duge khi né duoe goi. Tuong g vdi mdi tham s& ¢
mot tham s6 hinh thife cing vai Kicu tuong img. Cac tham s& hinh thiie phan céch
nhau bang dau phay “.”. Cing nhu kiéu gia tri trd vé, C khong dua ra han ché gi vé
Kidu gia tr cua cdac tham s6. NG ¢6 thé ¥a mot kiéu dir ligu co s& hay mot kicu di
lidu ¢é cdu tric, ¢6 the khai bdo true 1iép cdc tham s& véi kidu cé cdu tnic trong
dinh nghia cia him. Néu ham khong nhan tham 0 nio cd, danfi-sdch-tham-s6'la
void. Kiéu cha timg tham s& cin ghi 16 ra, néu khong ghi kiéu, trinh bién dich s¢
ngam higu 1a kiéu int. Hay xem mot s& thi du dinh nghia ham trong bang 4.2:

Cdc khai bdo va cac cau 1énh trong cip ddu “{ }" tao thanh pluin thdn cua ham.
Phan than cta ham con goi la khai. Mat khai don gian 1a mot cau 1énh ghép ¢ ca
phan khai bao trong dé. Ciac bié€n ¢6 thé khat bdo trong bat k¥ khoi nao va cdc khdi
¢t 1hé 16ng nhau. Tuy nhién, khai bao va ciai dat mot ham lai khong durge nam trong
mOt ham Khic.

Co mot s6 cach dé tra lai quyén dicu khién las diém md ham dé duge got. Néu
ham khong tra tai gid tri thi quyén diéu khién duge 1ra lai khi gap dau déng ngodc
cudi ching cua ham dd hoiie khi thie hién cau 1énh

return;
Néu ham tra lai Két qua thi ciu Iénh
return hidu-thic;

SG tra lai gid tri tinh duoe cha biéu thite cho ham gi no.
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Binh nghia ham (riai thich

float fotl(float Ham trd vé pid tri 12 mot s8 nguyén. Tham so
SIRELD N I I truyén cho ham 1a mét mang 20 thanh phin l1a
cée 50 thue.

loat fet2iflcat *t) Him 1ra v& mét 50 thye. Tham sa truyén cho :
— ham 1a mdt bién mang thye hoidc mot con (1o |
thure. I
|
float *fct3(float *t] Ham wrd v¢ gid 1 [a mot con trd thue. Tham
(.. s& truyén cho ham 1a mot bién mang nguyén

hoidc mdt con trd thue

float fetdlint a, int Ham wra vé gid tri 1h mot s6 thuc. Tham s6
Bl truyén cho him (3 hai s& nguyén.
Ry

Bing 4.2 Mét 58 thi du dinh nghia ham

Chuomg trinh func2. ¢ sau day sir dung ham maximum () do nguon s dung
dinh nghia d€ trd lai s6 nguyén ldn nhit trong 3 s6 nguyén. Ba s& nguyén ban ddu
duge nhap vao tir ban phim bang ham scanf (). Sau dd ching dwc truyén cho
him maximam(} d€ xdc dinh s6 Idn nhdl. Gii tn niy duge trd lai vao bién
largest trong himmain ¢} hitng Iénh return trong ham maxireum (). Gid tri
trong bi¢n largest nay sau do duge in ra trong cau 1énh printf ()

Bai tap méu 4.2
e

M Bnsslom vl mong 3 &5 ngrewin ¥/

#finclude <stdio.h>

int maximm(ing, int, int) ;% Ham nguyén nin */
{5 o thain S

vold maini) |

int a, b, <, largest;

printfi{ " Vao 3 so nguyen : ");

scanf " -d -d-d", &a, &b, &ci;
largest = maximunia,b, o) ;

printt{" 5o len nhat la : =d\n", largest);
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return ; /*trong ham kiéu void thi diing return ;*/
}
/* Dinh nghia ham maximum */
int maximm(int %, int y, int z) {
int max = X;
if (y > max)
max = y; D
if (z > max)

max = Z;

return max;

}

2.3 Ham nguyén mau

Mot trong nhimg dic trung quan trong cia ANSI C la ham nguyén mau (dang
ham). Ham nguyén miu thong béo cho chuong trinh bién dich biét kiéu dir licu
ham tra lai, s6 lugng, kiéu va thi tu cla céc tham s6 duge truyén cho ham. Chuong
trinh bién dich diing ham nguyén miu dé kiém tra cdc o1 goi ham. Céc phién ban C
true day khong thuc hién qud trinh kiém tra nay nén c6 thé xdy ra nhiéu 16i khi
thuc hién tmg dung rit khé phét hién ching han do truyén sai thit tr cdc tham so.
Cic ham nguyén miu trong ANSI C gidp loai bo vin dé nay.

Ham nguyén méu clia ham maximum () trong chwong trinh func2.c la:

int maximm( int, int, int);

Ham nguyén méu trén thong bdo ring maximum () nhan 3 tham s6 kiéu int
va tra lai két qué-‘kiéu int. Chi y ring ham nguyén miu giéng dong diu tién trong
phén dinh nghia haim nhung c6 thé khong cin cac tham s6 hinh thitc.

Khi gap mot 1o goi ham khong ding theo ham nguyén mdu, trinh bién dich s&
thong bdo 16i ct phap. L&i ci phdp ciing xuft hién khi ham nguyén mdu va dinh
nghia ham khéac nhau.

Mot dic tinh quan trong ctia ham nguyén méu 1a kha nang ép ki€u cac tham
50, nghia 1a chuyén c4c tham s6 truyén vao theo céc ki€u thich ng. Vi du cau 1énh:

printf ("$.3f", sqgrt(4));
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S€ in ra gid tri 2.000. Him nguyén miu sé& yéu
cdu trinh bién dichchuyén s6 nguyén 4 thanh
sO double 4.0 trude khi truyén cho ham sqrt.

NGi chung, viéc chuyén kiéu 4p dung theo qui
téc chuyén tir nhimg kiéu dit liéu nhd hon sang
nhitng kiéu dit liéu 16n hon (thd tu xem
hinh bén). Néu chuyén sang cac kiéu thap
hon ¢6 thé dén dén sai két qua.

Néu khong c6 ham nguyén mdu, trinh bién dich s tr tao ra ham nguyén méiu
cla ham khi gap ham ldn déu tién thong qua dinh nghia ham hoac 1o goi ham. Khi
£4ap 101 goi ham tru6e tién, ham nguyén miu tuong (ng s& c6 gi4 tri tra vé kidu
nguyén int va khong c6 mot rang bugc gi vé danh séch céc tham s6, khi d6 trinh
bién dich s& khong phét hién dugc céc 16i vé truyén sai tham s6 va sai kidu tra vé
clia ham.

2.4 Cac tep tieu dé (header file)

M&i mot thu vién chudn twong tmg c6 mot (&p tiéu dé chira céc khai bdo cha tt
ca cdc ham trong thu vién nay cling véi cac dinh nghia cdc ki€u dit liéu khéc nhau,
cdc hiing ding trong cac ham d6. Bang 4.3 liét ké céc tép titu dé cé thé dung trong
chuong trinh. Khéi niém macro ding trong bing 4.3 s& dugc mo ta chi tiét trong
phan "T'ién xit Iy" (Preprocessor).

Mot trong nhimg khé khan 16n nhat khi méi hoc ngon ngir C 1a khong biét
cach sir dung cdc ham thu vién chudn trong C. C6 rdt nhiéu céch dé vuot qua kho
khan nay. Thit nhat la doc cac tai liéu vé ngon ngir. Tuy nhién theo kinh nghiém,
viéc sir dung cdc cong cu trg gidp di kém céc chuong trinh dich t6 ra hiéu qué hon
nhi¢u. B¢ thuc hién diéu nay, ¢6 hai c4ch:

(1) Neéu biét tén ham: trong man hinh soan thao clia chuong trinh bién dich
C (Turbo C ching han) ta ddnh vao tén ham cin tra ciru, man, hinh trg
gitip cla C hi¢n lén sé cho ta biét cdc thong tin lién quan dén ham nhur la:
cdc tép\tieu dé can gop vao qua chi thi tién xir ly #include khi sir dung
ham, dang khai bdo ctia ham; va tham chi con c6 thé cé nhitng chuong
trinh vi du rdt thd vi vé ham cén tra citu.

(i) Tim hi¢u noi dung mot tép tiéu dé. Cach lam twong tu nhu trong trudng
hop thit nhdt. Trong truong hop nay man hinh trg gitip hién thi cho ta
danh sich cdc ham, hiing, bién khai bdo bén trong tép tiéu dé. Viec tra
ctru cdc ham, hing, bién duge thuc hién bing viéc di chuyén vét sdng trén
man hinh trg gitdp va an Enter dé xem.
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Lap trinh vién c6 1hé tao cde 18p tiéu ¢é néng cla minh. Cac tép tieu dé nay
ciing thutmg ¢6 phin m& rong . h vit cd thé ding chi th tién xUr ly #include dé
thém vio chuong trinh. Vi du 8p tiéu dé sguare.h ¢6 thé dua vio trong chuang
trinh cia ta bing chi thi #include 'square.h” ¢ dau t&p chuong trinh.
Chuong 8 s& gidi thicu thém vé viin dé nay.

Técp *h Noi dung

i <asset.h>  Cicmacro vi thdng Lin trg gidp lap trinh debbug.

<ctype.h>  Cdc ham nguytn nfu coa cic hun kidm tra mot s6 thuoce iinh cia céc
k¥ ., hay chuyeén kv tu gita chif hoa va chit thuomg.

<errno.h>  Céc macro hién thi cac thong sin vé 164,

<float.h>  Cidc gidi han ca s diu phiy dong coa b thong.

<limits.h> Cic gidi han cia hé thong

<locale.h> Cdc ham vi cac thong tin lién quan dén viée thay doi ngodn nglt vii ma
nirdie cta chueomg trinh dang chay

<math.h> Cdce ham nguydn miu caa cde hiun tha vién todn hoc

<setimp.h> Cde ham nguyén miu cua cac ham cho phép bo qua o1 goi him thong
thigmg v tra quyén didu khidn lai mot vi tei Khdc.

<sigral.bx Cie hium npuyén miu vi cic macro didu khién cde didu kieén khic
nhau ¢ the xuft hién trong qua trinh thye hign chuong trinh.

<stdarg.h> Binh nghia cic macro Hun vige vai danh sach cde tham s3 ddi vai
nhitng ham ma s& Irong vi kidu clia cic tham s8 13 khong bidt.

zstddef.h> Binh nghia cic kiéu chung ding d8 thue hidn tinh toian.

<stdio.h>  Cde him nguyén miu vi cie hdng tin lidn quan coa cic hiam thu vién
vao/r chudn.

- <stdlib.h>  Cic him nguyén mau vi cic thong to lién guan ciia cdc hiim chuyén
Kidu, cung cip hd nhd, tao sd ngau nhien ...

<string.h> Cdchim nguyén mau cuas cic bam xir 1y xau.

<time.h> Ciac him nguyen mau +3 kidu dit liéu cho thao tdc théi gian.

Bing 4.3 Cac tép titu & clia cae thy vién chudn.

3. THAM SO TRONG LOI GOl HAM

3.1 M6t s khai niém

Tham s6 hink thre: Khai niém nay chi dén cdc tham s duge khai bdo trong
phan danh sdch tham s¢ trong dinh nghia ham. Ta goi day !a tham s0 hinh thifc vi
thue t€ chiing chi déng vai tro “ngudi dai dién” cho cde tham s thue trong céc 10
goi hiim. M&i tham s6 hinh thitc s& (uong iing dai dién cho mot tham s¢ thue. Kiéu
dir licu ciia tham s& hinh thitc s& quyét dinh kigu gid tri cho tham sd thyc tuung
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ing. Chang han, néu tham s& hinh thic duge khai bdo nhu la con trd thi tham so
thue tuong tng phai la dia chi cia mot biéh nguyén hoac 13 t¢n ciia bich méng.

Tham <4 thiee (swk: Khdi niém nay dé chi dén céc thong tin durge truyén cho
ham trong cédc [6d goi him. MOi tham s thue teong ting véi mot tham s hinh thiec.

Lién quan dén viée truyén thong tin cho him, ta phan biét: truyén theo o7 v
truyen theo tham bién. Khi cc tham sd duge Iruya,n theo trn, mdt ban sao gid tri cia
tham 3 thue (¢6 thé 1a gid tri cOa bién, hing hay cia mot biéu thitc) dugc tao ra va
gan cho cdc tham s0 hinh thitc cla ham. Vi 1 vy moi sy thay déi trong ham trén ban
sa0 s€ khong anh hirdmg dén gid tri ban dau cla hién {néu ¢6) nam trong ham goi.
Khi mét tham s& duge truyén theo tham bicn, ham goi s€ (ruyén truc tiép tham sd
do (bt buoc pha] ta bién) cho ham duge goi. Trong trudng hop nity tham sd hinh
thitc va tham s& thie la mot. Nhr vay, néu bén trong ham bi goi ¢6 thay déi dén
tham s hinh thac thi nhimg thay d6i dé cing ¢6 tdc dung trén cc tham s thue
tuong tmg. Dicu nay doi khi din dén hi¢u (mg phu.

Truyén theo tri duge dung hdt ci khi nao ham bi goi khong cén thiét thay doi
£14 tr1 bin ma ham goi truyén vio tham s¢ cho né. Diéu nay gitp trdnh dugc hicu
Lmi_ phu, 161 mi cdc chuong trinh con thay d8i cdc bién toan cuc cla chuong trinh
201 né. Céc 181 nay rit kho phat hién. Truyén theo tham bién chi nén dimg khi ham
bi goi that su cin thidt thay doi gid tn cha bién truyén viio cho no.

3.2 Truyén tham sé trong C

Trong C, tal ci cée tham s6 duge truyén theo tri. Chuong trinh swapl. ¢ sau
diy la mOt minh chimg cho nhan xét nay.

Baéi tdp mdu 4.3

/*swapl.c*/
finclude <stdiec.h»
#include <conic.hx
veld swapiint a, int bi;
weld main(y |
int =3, y=4;
clrascre () ;
printf (Y"Trues khi gol swap\n");
printf ("rdd -dd\n",x, vyl
SwWap (X, ¥ ;
printf ("Sau khi gol swap\n"}:
printf ("+dd *4d\n", %, y);
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3.3 Tham s hinh thitc cia ham la con tro

Khi tham s& hinh thic clia ham 1a con trd thi tham s thue tuong dng phai [a
mot dia chi, cé (hé 1a dia chi clia mot bién hoac ten clia mot bign mang. Khi truyén
dia chi clia bién cho hiim ngudi ta ¢6 thé ty thich thay déi gid tr cha bi€n véi dia
chi duge truyén. Con khi truyén tén cia mang thi sé ¢é hai cdi Igi so vdi viée khai
bdo tham s4 hinh thite nhuy mot mang: thii nhét tiét kiém dugc thdi gian sao chép di
ligu, tht hai c6 thé thay d6i gid tri cla cdc phdn tlr trong bién mang duge truyén
vao. Sau day gidi thiéu mot s8 chuong trinh minh hoa.

Chuong trinh swap?2 . ¢ sau ddy 1 mot phién bin sira déi (i swapl. ¢ trong
dé cdc tham s6 hinh thiic trong ham swap () 12 con tro.

Bdi tdp mdu 4.4
[ *swap2.c*/
#include <stdio.h>

#include <conio.h>
void swap{int *a, int *b);
void main() {
int x=3,y=4;
clrser();
printfi("Truoc khi goi swap\n"j:
prililtf("%tld w4d\n", %, v) ¢
swap {&x, &y} ¢
printf ("Sau khi goi swap\n");
printf ("%4d 24d\n",x, v}
getch();
}

vold swapi{int *a, int *b) |{
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int temp = *a;
*b; Phayddi gid i aiabién o6 dia chi neyén cho him®/
} i

*a

Chuong trinh func3. ¢ sau day thyc hién cdc thao tic nhap v in va sip x&p
mot ddy s6 trong d6 tén mang dugc truyén nhu mot tham s cho ham.

Bai tdp mau 4.5
/*func3.c*/
#include <stdio.h>
#include <conio.h>
void NhapDS (int *d);

veia InDS(int *d);
void SapxepDS (int *d);
void main() {

int a[5];

clrscr();

printf ("Nhap va day so\n");

NhapDs (a) ;

printf("Day so wvua nhap\n");

InDS{a); f

SapxepDé._(a} H

printf ("Day so sau khi sap xep\n"); -

InDS(a);

printf("An phim bat ky de ket thuc...");

getch() ;
void NhapD$ (int *d) {
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int i;
int temp;
for(i =0; i<5;i++) {
printf("Phan tu thu %d:",i+l);
scanf ("%d", &temp) ;
d[i]=temp;
}
}
void InDS(int *d) {
int i;
for (i=0; i<5; i++)
printf ("s4d ",d[il);
printf("\n");
}
void SapxepDS (int *d) {
int i,3;
for(i=0;i<4;i++)
for (j=i+1;3j<5;j++)
if(d[i]>d[j]) {
int temp=d[i];
d{il=d[3}];
djl=temp;
}

99




3.4 Tham so cua ham main()

Ching ta dé cip dén tham s6 ctia ham main () khi viét cac chuong trinh c6
tham s6 dong lénh. Trong trudng hop nay ham main () sé& duge khai bao véi hai
tham s6 hinh thirc:

void main(int agrc, char *agrv[]) {...}

Tham s6 argc mo ta s6 lugng cac tham s6 dong 1énh bao gém ca tén chuong
trinh. Tham s6 argv la mot mang cac xau ky tu tuong ung véi cac tham s6 dong
lénh. Chuong trinh sau day minh hoa céch viét chuong trinh sir dung tham s6 dong
lénh. Gia tri cia argc va noi dung ciia argv duge tu dong xdc dinh khi thuc hién
chuong trinh.

Bai tap mdu 4.6

#include <stdio.h>
#.nclude <conio.h>
void main(int arge, char *argv([]) {
int i x
clrscr();
for (i=0;i<argc;i++)
printf ("Tham so thu &d la $s",i+l,argv(il);
getch();

Chii y

Trong moi trudng IDE cua Borland C hodc Turbo C ta dua vao céc tham s6
dong 1énh cho chuong trinh nho 1énh Run-->Arguments...
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4. CAP LUU TRU VA PHAM VI c0A CAC POl TUONG
4.1 Khai niém

Ta biét rang mdi d6i tugng (bi¢n hodc ham) sit dung trong mot chuong trinh
cdn phai cé c4c khai bdo (va dinh nghia). Cdc khai b4o (va dinh nghia) nay c6 thé
duge dat & ngodi tdt ca cdc haim hodc & bén trong mot ham ndo d6 (didu niy chi
ding d6i vGi cdc bién). Cdc khai bdo dat & cdc vi tri khée nhau lam cho d6i tuong
duge khai béo c6 cdc tinh chél khdc nhau. Sy khac nhau d6 thé hién & pham vi sir
dung (scope), thoi gian ton tai (lifetime) va edp L trit (storage class).

Pham vi cia mét d6i tugng 1a phin chuong trinh ma dai tugng con duge nhin
thiy va c6 thé sir dung bdi phin chuong trinh dé. Pham vi ¢6 thé 1a trong mot khoi
1¢nh, mt ham hodc mot tép ngudn hoac toan thé chiremg trinh.

Mot 56 d6i twgng ¢4 thoi gian t6n tai rdt ngdn, mot s thi lién tue duoge (ao ra
roi xod di, mot s khdc t6n tai trong suct thdi gian thue hién chuong trinh. Sau khi
mot d6 tugng da duge khai bdo (va dinh nghia) may tinh s& cung cdp cho bién hay
ham viing nhé thudng truc hay dong trong thdi gian thuc hién chwong trinh, Nhu
vay, mot déi tuong ¢6 thé ¢6 thdi gian 16n tai 1au dai hay tam thdi (so véi thoi gian
thue hién cua chuong trinh).

Cap L trir cuia d6i tugng duge xdc dinh dya theo viing b nhé duge cdp phit.
Céc doi tugng duge cip phét bo nhd thudmg tnrc thi ¢ ¢dp luu trif cd dinh (static).
Thudc loai nay bao gdm cdc ham va cac bién khai bio bén ngoai cic ham. Bén
canh dé ciing ¢6 mdt s6 bién cuc bd ¢é thude tinh nay, ching ta s& xem xét van dé
nay sau. Cac d6i tuong (bién hodc ham) ¢é cdp lwu trlt ¢d dinh 16n tai ngay khi
chuong trinh bat ddu thue hign. D6 vdi bién, viing nhd duge cung cap va khai tao
ngay khi bit ddu chuong trinh. P6i véi ham, n cha ham ciing (6n tai ngay khi
chuong trinh bat ddu thuc hi¢n. Tuy nhign, mac di bién v tén ham t6n tai ngay khi

bét ddu chuong trinh nhimg khong ¢6 nghia la d6i tugng nay c6 thé diing bat o dau
trong chuong trinh.

Cac bign ¢6 cap luu trir dong duge tao ra Khi vao khdi ma ching duoe khai
héo, chiing ton tai khi diu khién con dang trong khoi dé va chiing s& bi xo4 khi
guyén didu khién thodt ra khoi khai.

Pham vi va thdi gian (on tai va cip luu trir cha mot déi tugmg duge xdc dinh
biing cich t8 hop céc tir khod chi dinh cdp luu trif v&i cdc khai bdo cimg vi tri dat
bén trong hay bén ngoai mot ham hay mot khai 1énh.

Ngon ngir C cung cdp 4 tir khod sau: auto, extern, static va register dé chi
dinh pham vi va thti gian t6n taj cia cdc bién. Chang ¢6 thé chia thanh hat nhém
theo thii gian ton tai hay pham vi. Céc tit khod auto vh register ding dé khai
bdo cac dor tuong cb cdp luu trir dong va pham vi cuc bo, Cac tir khod extern va
static ding d¢ khai bdo cAc ddi tugng (bién hodc ham) ¢6 thoi gian heu trit finh va
pham vi toan cuc.
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Tir khoa auto

Tir khod auto dugce diung dé€ khai bdo cdc bign cuc bo. Tuy nhién rdl it khi
ngudi ta sir dung nd vi cac bién cuc bod d3 mac nhién duge xem 1a auto.

Tir khoa register

Tir khod register dugc dat trude khai bdo cha céc bién wr dong nhdm yéu cdu
chuong trinh bién dich duy tri gid tri hién d6 trong thanh ghi chia mdy tinh, do d6
nang cao tdc do thyc hign (vi truy nhap, thao tic dit liu trye 1i€p trén thanh ghi
mdy tinh la nhanh nhit). Vi du, sau d& nghi trinh bién dich dit bién counter vao
mot trong cic thanh ghi clla may va khdi tao né gid tri ban ddu bing 1:

register int counter = 1;

Chuong trinh bi¢én dich ¢6 thé bd qua tir khod register khi khong con di
thanh ghi nita va néi chung chiing chi 4p dung cho céc bién kiéu int va char. Ngay
nay, cdc khai bao register thudng cung rit it duge ding vi bo (6i ta cla trinh bién
dich thudmg 6 khi nang nhan biét ducc cde bién thutmg xuyén duge sir dung va dat
ching vao cdc thanh ghi néu thdy cdn thiét ma khong cdn thiét ¢o cdc tir khod
register trong chuong trinh nguén.

Tir khoa static

Bién finh 1a hi€n c6 thai gian t6n tai cling v6i chuong trinh. Bién tinh duge ao
ra khi chuong trinh khdi dong chuong trinh. Chi kKhi ndo chuong trinh két thiic céc
bién tinh mdi duge giai phdng khoi bo nhd.

Theo dinh nghia, cac bién khai bdo bén ngoii cac ham sg 1 hién (inh vi chiing
t6n tai doc 1ap vdi cdc him, ¢ thé sir dung trong moi him mién 14 ham d6 khong
khai bdo céc bién cuc b ciing tén.

Bén canh cdc bién ngoai ¢6 thé khai bdo cde bién cuc b tinh bing cach dat tir
khod static trude khai bio bién. CU phdp nhu sau:

static <khai bao bién>

Yidu

static int x;/*x!ad bidn cue o tinh*/

}

Tir khod static di vdi bién cuc b thong bdo cho trinh bién dich bi€t ¢an cung
cap mdt ving luu trit thudng xuyén cho hién cuc bd niay. Khdc véi bién toan cuc,
cée bién tinh cuc bd khong duge nhan biét & bén ngodi hirm khai bdo chiing nhung
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ching vin duy tri dugc gid tri ctia chiing giita m&i 14n goi ham, day la diém khac
véi bién cuc bd thong thuong. Cac bién loai nay ¢ ttng dung trong viéc viét nhitng
ham cdn phai bao toan mot s6 gi4 tri gitta mdi 14n goi.

Chuong trinh funcé4.c sau day minh hoa cich sir dung bién cuc bo
static:

Bai tdp mdu 4.7
/*funcd.c*/

#include <stdio.h>
#include <conio.h>
void fct() ;
void main() {

int i;

clrscr();

for(i=1;i<=10;i++)

fct():
getch();
)
void fct() {

static int count = 1;

printf("Loi goi ham thu %*d\n",count++) ;

_ At

-




Ham

Tat ca cac bién cd thoi gian L trit tinh, ngdm dinh déu duge khéi tao gid trf O
{con trd thi duge khdi tao gid tri NULL).

Trong chuong trinh func4. c néu ta khai biao mot bién toan cuc dé hwu gi4 tri
cua count (hi bdt k¥ chuong trinh nao mudn sir dung ham fct () cling phai xem
xét vige khai bdo bién d6, phai dam bdo khong ¢ sy nhdm 14n ndo vai cdc bién
khdc duge khai bao va rét khé ¢6 thé dua him niy vao the vién.

Chi ¥ ring tdt ca cdc ham déu la ddi tuong ngodi vi ngdn ngir C khong cho
phép mot ham duge dinh nghia bén trong ham khac.

Tu khoa extern

Céac bi€n ngoai chi ¢6 thé sir dung duoc trong cdc ham dinh nghia trong tép
ngudn khai bédo ching. Khi phdt trién céc tmg dung tén, hién nhién 1a c4c chuong
trinh nguén phai dugc lwu trif trén nhiéu t¢p khédc nhau. B vi chuong trinh c6 thé
do nhi€u ngudyi ciing 14p, ddng thdi viée phin nhd chuong trinh ngudn con lam ting
16c do bien dich. Vay lam céch nao cdc ham & mot tép nay ¢d the truy nhép téi cdc
bi€n duce khai bdo hoac goi t6i cdc ham duge dinh nghia & mot 1&p khac? Tir khod
extern cho phép sir dung cédc bién ham trén pham vi nhiéu t¢p. Nguyén tic nhu
sau:

Chéang han t¢p A c¢6 chita khai bdo cac bién toan cuc sau

int Z, ¥

char als¥:

Tép B muén st dung céc bién toan cuc trén & 1¢p A thi ¢dn Khai bdo :

extern int X, Vi

extern char ch;

Tir khod extern thong bdo véi trinh bién dich ring tén va kiéu clia bién dat
sau di duge khai bdo & dau d6 16i. N6i cdch khic, extern thong bdo véi trinh bién
dich khong cin cdp phét thém ving nhd cho céc bi€n d6 mgt 1dn niva. Khi lién két,
trinh lién két s& tu gidi quyét van dé tham khdo tdi bigh cong cong duge phian phoi
dngoai tépB. 1

4.2 B&n kidu pham vi trong chuong trinh C

Pham vi cia mot d6i tugng (bién hay ham) 1a phdn cla chuong trinh ma d6i
tugng d6 c6 thé duge tham chidu tdi. Vi du khi ta khai bdo mot bién cuc bé trong
mot khdi, né chi ¢6 thé duge tham chi€u trong khéi d6 hoac céc khéi léng trong
khdi d6 thdi. C6 bon loai pham vi khic nhau : pham vi trong ham, pham vi trong
tép, pham vi trong khéi va pham vi trong haim nguyén mau.

Cac nhan ciia chuong trinh (danh biéu theo sau 13 ddu hai chim nhu start:) chi
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c6 pham vi trong ham. Cic nhin duge ding trong 1énh switch va lenh nhdy goto
c6 thé duoc ding bt cif dau trong than ham nhung khong thé bi tham chiéu béi céc
ciu l&énh & ngoii than ham do.

Mot d6i tugng khai bao & ngoai cac ham thi ¢6 pham vi trong tép d6. Céc bign
toan cuc, dinh nghia ham va cdc ham nguyén miu duge dat & ngoai tit cd cic ham
déu cé pham vi tép.

Céc danh biéu khai b4o trong khéi c6 pham vi trong khdi d6. Pham vi clia khoi
k€&l thiic khi gip ki tu déng ngoac k& thic khdi “}" clia khdi d6. Cac bign cuc bo
duoc khai b4o ddu ham c6 pham vi Khéi nhu cdc tham s6 cha ham d6. Bit o mdt
Kkhdi nao ciing ¢G thé khai bdo cdc hién trong d6. Khi cdc khéi 16ng nhau, céc bién
& trong mot khdi chi c6 pham vi 1a khoi d6 va tat ¢a céc khéi 16ng trong né. Cac
bién finh cuc bo ciing ¢6 pham vi khdi, mac di ching t6n tai tir khi chuong bét ddu
thye hién, C6 thé néi thude tinh thdi gian t6n tai doc 1ap véi thude tinh pham vi.

Cudi ciing, cc danh bi€u ding trong danh séch céc tham s6 cia ham nguyén
mAu chi ¢6 pham vi trong ham nguyén miu. Cic ham nguyén miu khong yeu céu
tén trong danh sdch céc tham s ma chi yéu cdu ki€u, néu cd tén tham sg, trinh bién
dich s& bo qua. Vi viy c4c danh biéu dimg trong ham nguyén méu c6 thé ding lai
nhimg noi khic.

4.3 Teép project

Khi vi¢t cdc chuong teinh 16n ngudi ta thudng d€ cac ham trén nhiu 1€p ngudn
khac nhau. Tép project 12 hinh thic @€ lién két céc tép ngudn dé vdi nhaw trude khi
bién dich. Nhu vay ¢6 thé hiéu ring noi dung ciia mgt t€p project 1a danh séch tén
cac tép ding d€ tao nén mot chuomg trinh tmg dung. Thong thutig céc t&p nay la
chuong trinh ngudn, tuy nhién cé thé st dung céc 1&p di tugng (*.OBJ) sinh ra do
vicc hién dich cdc chuong trinh ngudn *.C hoac cdc t€p vict trén ngdn ngl
Asscmbly. Mac dil vay vin chi ¢é duy nhiit mot 1ép ngudn chifa haim main (), cic
tép thanh phin khdc cha cdc ham thu vign tu dinh nghia dé sir dung trong chuong
trinh. Thi tu cdc tép thanh phén trong t&p project khong quan trong. Sau ddy ching
ta ndi vé cic thao tdc trén mot tép project.

M mot tép project

Tép project thudng ¢é phin md rong 1a “pri”, P& md mot tép project , thuc
hién 1énh Pru_iect-:'->0pcn project ... sau d6 lya chon mdat t&p project da cd hoac
dang Ky tén cho mot 1ép project méi. Tai méi thdi diém chi ¢6 thé md khong qud
mot tep project. Nhu vay néu dang lam viée vdi mot 1€p project vige md mdt tép
project Khéc s& dong 1&p project trude da.

Clta s0 project
Mot khi da dang ky tén t¢p project mdéi hay ma mot (&p project da cd, trén man

hinh xuat hién thém mot clra s6 1&p project. Trong clra s& nay hién lén 1&n céc 1&p
thanh phan.

105



Harn

Thém mét tép vao tép project

Dé thém mot tép thanh phén, chon cira s& project, sau d6 thuc hién lénh
Project-->Add item... hay nhin phim INS (Insert) v thuc hién theo cdc chi din
trén man hinh.

Bo mot tép khai tép project

B¢ lugi bd mot 1&p thanh phan khai t&p project,; trudke hét chon cira 8@ project,
sau d6 lya chon t¢p cdn xod, cudi citng thuc hién 1énh Project-->Delete item hoac
nhin phim Del(Delste).

Bién dich va thue hién mot tép project

Khi mot 12p project duge md thi moi thao tdc bién dich (F9, AI-F9) va thire
hi¢n (Ctrl - F9) chi lién quan dén céc ¢p thanh phin trong t&p project. Moi tép
chuong trinh khéc déu khong duge xem xét. Vi vay ndu mudn hién dich va thuc
hi¢n mot chuong trinh nguén don 1€ khéc (hi phai déng tép project dang md.

béng tép project

Thue hign 1énh Project-->Close project.
5. CON TRO HAM
5.1 Khai niém

Mac du mot him khang phai (4 mot bién nhung né vin chiém vi trf trong bo
nhd va ta ¢6 the gan vi tri cla né cho mat loal bién con trd. Con 150 ndy trd dén
di¢m xam nhap vao ham. Ta goi day 14 con rd ham. Con trd ham c6 thé sir dung
thay cho tén ham va vi¢e sir dyng con trd cho phép cdc ham ciing duge truyén nhur
la tham s& cho cdc ham khac.

He hifu duge cic con trd ham 1im viée nhie thé nao, ta cin hiéu mot chit vé
cach bién dich va goi mot ham. Khi bién dich ham, trinh bién dich chuyén chuong
trinh ngudn sang dang ma may va thiét lap mot diém xam nhdp vao ham (chinh la
vi trf clia chi thi ma may ddu tién cha ham). Khi ¢6 101 goi thuc hién ham, may Linh
s¢ thue hien mot chi thi call chuyén diéu khién dén diém xam nhap nay. Trong
trwomg hop goi ham bang tén ham thi dicm xam nhap nay 13 tr tifc théi (gdn nhu Ja
mit hing va khong chia trong bién naw cd), cich goi ham nay goi la cich goi him
inge 1i€p. Trdi lai, khi goi ham gidn tiép thdng qua mot bién (rb thi bicn trd d6 phdi
110 t6i chi thi md mdy déu tién clia ham dé. Cch goi ham thong qua bign 110 ham
got la cach goi ham gidn ticp.

5.2 Khai bao bién con tré ham

|kidw gic tri] (*1én_bicn_tro_ham) ( fdanh sdeh tham sél);
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Y nghia cia cdc thanh phin trong khai béo con trd him gidng nhu d6i véi khai
bdo ham.

Mot con trd ham chi ¢6 thé nhan gia tri 13 &n cha cdc ham c6 cing kiéu gia (i
tra vé v kidu gid tri cua cdc tham sd. Chang han con trd ham:

int f ptri{int});

chi ¢6 thé 14y gia tri cila cde ham mot tham sd kiu nguyeén int va o gid tr trd
vé ciing 12 kiéu nguyen int.

trong khi con trd ham:

veid £ ptr2(int, float);

thi cé thé nhan gi4 tri [i tén cdc ham ¢6 Kiéu gid tri tra v& 1a void vi ¢6 hai

tham s&, trong dé tham s thi nhit ¢6 kicu nguyén int con tham s& thit hat kiéu
thue float.

5.3 Tham s6 hinh thirc cGa ham 13 con tro ham

Nhu phén 2.2 da dé cap, C khong han ch€ gi vé kicu gid tri cia tham s& hinh
thitc. Vi vay, ¢é thé khai bdo tham so hinh thic ciia ham 13 mdt con tr6 ham. Khi
do trong 134 goi him ching ta o6 the sir dyng tén mét ham khdc jam tham sd thuc.
Chuomg trinh funcS.c sau day thuc hién viée sap x€p day sd theo nhicu ticu
chuan khac nhau:

{iy sdp x&p tang din theo gid tn.
(ii) sép xép tang dan theo (ri tuydt dai.
ma chi diitng mot ham sip xép.

Bai tap mdu 4.8

J*EuncS, o*/

#include <stdic.h>

#in-lude <conio.h>

#include <math.h>

vold NhapDSs(int *d};

vaid InD3{int *];

vold Sapxepiint *, int {(*arp) {int,int}i;
int tanggt{int,int);

int tangtd(int,int);

Tvoid main() |
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int af5];
clrscri);
printf {("Nhap vao day so nguyen\n"};
NhapDS{a) ;
printf ("Day so vua nhap\n"};
InDS(a);
Sapzep (a, tanggt) ;
printf("Day so sau khi sap xep tang\n");
InDs{a);
Sapxep (a, tangtd) ;
printf{"Day so sau khi sap xep tang theo gt tuyet doi\n");
InDSia);
getch () ;
}
vold NhapDs (int *d) {
int i;
int temp;
for{i=0;i<5;i++) |
printf{"Phan tu thu *d:",i+l);
scanf {"*d", atempj ;
dli]=tenmp;
}
}
vold InDS(int *d} |
int 1;
for (1=0; 1<5; i++)
printf(*™<4d ",d{i]};
printf{"™\n";
}
voild Sapxep (int *d,int (*amp) (int,int)] |
int i,3;:

for{i=0;i<4;i++)
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for (j=1+1;3<5;3++)
if(awp (d[i],d[i])) {
int temp=d[i];
d[i]=d[]j];
d[j]=temp;
}
}
int tanggt(int a,int b) {
return a>b?1:0;
}
int tangtd(int a,int b) {
return abs (a)>abs (b)?1:0;

(ii) Khi goi mot ham bing con tré ham £ cén phéi c6 ddu ngoac, ham dugc
goi theo kiéu f(danh sdch cdc tham s6 néu c6).

(iii) Khong c6 su khéc biét nao giita viéc goi bing tén clia ham va goi bang
con trd ham.
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6. DE Qul

Cac chuong trinh da xét déu ¢d chung cdu tric phan c4p giita hai ham £01 va
ham bi goi. Tuy nhi¢n trong mot sa bai todn, viec diing ham goi ngay chinh nd rat
hitu dung. C6 thé dinh nghia hdm dé qui 1a ham s& goi dén chinh né truc ti€p hay
gian ti€p thong qua cdc ham khic. Vin dé dé qui la mot van dé rdt phic tap, vi vy
trong phin niy chi gidi thiéu nhimg khia canh ciing véi nhimg vi du don gian nhit
cua vin dé dé qui. Trudc tién ta xem xét khdi niém dé qui, sau d6 kiém tra trén mot
vai chuong trinh c6 ¢hifa cdc ham dé qui. Cich tién hanh gidi mot bai todn de qui
nhin chung ¢6 nhimg diém chung sau:

Ham d¢ qui thue ra chi gidi bai todn trong trudmg hgp don gian nhit hay con
gl 1a triong hop co sé. Khi ham dé qui duge goi trong trutmg hop co sd, ham chi
cin 1ra lai k& qui. Néu ham duge goi trong cde trudmg hop phice tap hon, ham de
qui s€ chia cong viée cin gidi quyét thanh hai phin. Mot phdn ham hiét cach gid
quy¢t nhur the nao, con phin kia vin khong hiét cach gidi quydt nhu thé nao tuy
nhién dé duge goi 1a ¢6 khd ning dé qui, phin sau phai gicing véi bii to4n ban diu
nhung dom gian hon hay nho hon bai toan ban ddu. B&i vi bai tofin mdi gidng vai
bii todn ban dau nén ham s& thyc hién goi chinh n6 dé giai quyét cong viéc don
gian hom nay - day chinh }a 101 goi d¢ qui hay con goi 13 mot bude de qui. Bé dam
bhdo vi¢e dé qui ¢ két thic, méi mot 1an goi dé qui thi bai todn phii ddm bao don
gidn hon va cdc bude dé qui ndy con thuc hien 1i€p cho dén khi nao bai 10én don
gian ddn, don gin tGi mirc ted thanh tricmyg hop co sé. Ta nhan (hdy ham de qui Xt
Iy triong hop co so d€ tra lai két qua tinh duge cho cdc ham muc phidc tap hon, 16i
dén hugt cdc ham nay lai tinh tra fai Két qua cho cdc ham phifc tap hon nira ... o
nhur vay cho dén 1ot goi ham ban ddu. Trude khi dua ra cic nhan xét tiép, ta xem
xét vi du tinh n giai thira { n! ) sau:

Theo dinh nghia n! bing tich clia tdt ca céc s6 tu nhién tr 1 dén n:
n! = n * (pn-1y ... 2 =*= 1

Vidy 51 =5 * 4 *» 3 * 2 * 1 = 120, 0! duge dinh nghia bing |,

uy nhién cling c6 thé dinh nghia dé qui him giai thita nhu sau
néu n>() n!=n* (-1
néu n=0 nl=0=1

Khi d6 dé tinh 3! qud trinh tinh phai 1dn ngugc trd vé tinh O, sau dé 1dy k&
qui d€ tinh 11, lai 18y k&t qué dé tinh 2! va cudi ciing mdi tinh duge 3! :

L= 3%20 = 3%¥2¥ (1) = 3*(2*(1*(0N))
3= XA =342 ) =12 =6
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Bai tdp mdu 4.9

¥ Tinh gict thikx theo phueomg phdp dé qui ¥/
#include <stdio.h>

long factorial( long ); /% Hern nguyén mau™/

void main() {

int i;

for ( i=0; i<=10; i=i+2)

printf("#2d! = %1d\n", i, factorial(i));

)

¥ Dinh nghia.dé qud ham factorial */

long factorial( long number) {

if ( number = 0 ) ;
return 1;

else

return (number*factorial (number-1)};

Vi du thit hai ding dé qui la tinh diy s6 Fibonaci. Day s6 Fibonaci gém nhimg

i

s0:
\C P I T e e oA i U SR
bét ddu tir hai s6 0 va 1, tiép sau dé céc s6 Fibonaci sau bing t8ng cta 2 s6
Fibonaci truéc né. :

Diy Fibonaci gap rét nhiéu trong thyc t€, dac biét khi mo té cdc mo hinh xoén
Gc. Ti s giita 2 s6 Fibonaci lién tiép khoang 1,618... S6 nay gap rat nhiéu trong
thuc t€ va dugc goi 12 ¢/ s6 vang. Cic kién tric su thuong thiét k€ kich thudce cira s6,
phong, nha & ¢6 ti 1¢ giita chiéu dai va chiéu rOng bing ti s6 vang. Cic buu thi€p
cling thudng c6 ti 1¢ gitta chiéu dai va chiéu rOng bang ti s6 vang.
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Déy Fibonaci c6 thé dinh nghia dé qui nhu sau:
fibonaci(0) = 0; fibonaci(1) = 1;
fibonaci(n) = fibonaci(n-1) + fibonaci(n-2) ¥n>1

Chuong trinh trong bai tap méu 4.10 tinh d¢ qui s6 Fibonaci thit i bing c4ch
ding ham fibonaci (). Chd ¥ ring diy s6 Fibonaci tang rdt nhanh, vi vay ching
ta chon kiéu long cho tham s& va gi4 tri tra vé ctia ham fibonaci ().

Bai tap mdu 4.10
F*Tinh ddy s6 Fibonac, theo phuomg phdp dé qui ¥/
#include <stdio.h>

long fibonaci{ long‘); ¥ Hamnguyénmau ™/

void main() {

long result, nurber;

printf ("Hay nhap vaoc mot so nguyen : ");

scanf ("31d", &number);

result = fibonaci (number) ;

printf ("Fibonaci thu %1d la : %1d\n", number, result);

}

/* Dinhnghia dé qui hamfiborac™/

long fibonaci( long n) {

IEns= b neeid )
return n;

else

return fibonaci (n-1) + fibonaci (n-2);

s
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\'i
.

ks

MBbi 1dn ham fibonaci () duge goi, né kiém tra ngay lap tirc xem li¢u day
c6 phai 1a trudng hgp co sd, n bang 0 hay | hay khong. Néu ding n duge tra lai,
bing khong, tic 1a Khi n>1, né s tao ra hai 10i goi dé qui don gian hon 10i goi dén
ham fibonaci ban ddu.

So sanh dé qui va lap

Ta di xét cach tinh giai thira ciia mot s6, c6 thé tinh theo phwong phap lap (phi
dé qui) hodc phuong phip dé qui. Trong phén nay ta sé so sanh hai phuong phép
nay va tim hiéu tai sao trong thuc t€ thudng chon phuong phép lap hon.

Lap trinh d¢ qui sir dung cdu tric lua chon, con lap sir dung céu tric lap. Ca
hai phuong phép déu lién quan dén qué trinh l1ap. Tuy nhién, phuong phép lap sir
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dung vong lap tudng minh, cdn phuong phip dé qui ¢4 duge qui trinh lap bing
cach st dung lién tyc cdc 10 goi ham. Ca hai phuong phép ddu phai kiém tra khi
nao thi két thiic. Phuong phap lap ket thic khi diéu kién dé ti€p tuc vong lap sai,
con 101 goi dé qui két thic khi gap trudng hop co s, Qua trinh iap thue hién céc téc
dong 1én diéu kién 1ap nhdy cac 1énh trong than cau lénh 1ap cho dén khi didu kién
lap sat, con 131 goi dé qui lam cho cac 101 goi ham don gian din cho dén khi dat t6i
trudmg hop co sd. Ca hai phuong phap déu ¢6 (thé din dén truding hop v6 han khong
dimg, qu4 trinh Jap s& khong thodt ra dudce khi diéu kién 1ap khong bao gidy sai, con
1o goi de qui khong thodt ra dwge khi cdc bude dé qui khong lam cho bai todn don
gian hon d€ cudi cing dat t6i truong hop co si.

Tuy nhién phuong phdp dé qui khong hiéu qua do né lién tuc thie hién cac 10
gol ham, do vay ton thdi gian xir Iy va khong gian nhd. Mdi 14n goi ham, lai cén
them mot ban sao clia ham, 16n thém bd nhd (lwu cdc bién clia ham, dia chi trd vé
clia ham ...). Vi vady phuong phép lap ¢6 1& duge va chudng hon do Kha nang tict
kiém. Tuy nhién trong nhiéu triring hop ngui ta vin dung phuong phép dé qui vi
né cho phép dién dat duge tuong dsi truc quan va dé hidu qud trinh gidl quyét b
todn,

Tuy vay, dé qui 1a mot vin dé 1on va phic tap, nhimg ai quan tam dén van dé
nay nén tim nhung cudn sich néi vé dé qui. Phin nay chi néu cdc van dé don gian
cua dé qui, gitp ngudi 1ap trinh vi€t cdc ham d¢ qui dé dang.

Pé két thiic chuong nay, ching t6i xin ¢6 moi 101 khuyén ring cdc k¥ thuat
trong "cdng nghé phdan mém” 1a quan trong nhumg hiéu ndng ctia chuomg trinh ciling
quan trong va that khong may hai muc tiéu dé lai thudmg coc cach, khong di doi vdi
nhau. Tuan theo cdc k¥ thuat trong cong nght phdn mém s& 1am cho nhiém vu phét
trién cdc phdn mém 16n va phic tap dé dang hom, cdn dat hiéu ning cao 1A chia
khod cho viéc h¢ thdng duge chdp nhan trong hién (ai va ca tuong lal.

Cong nghé phdan mém

Module hod chirong trinh thanh cdc phdn nhd, gon hon theo mé hinh phdn cap
nham dat duoc cdc téu chudn vé sdn phdm phdn mém 161,

Hiéu ndng

So sdnh mét chitong trink phdan qud nhd thanh cde ham véi chuong trinh chi ¢6
mgt khot, tudn tu tie trén xudng khéng o6 mot ham ndo cd, ta thdy chitong trinh 6
nhiéu i goi ham sé tén nhidu thoi gian thue hién hon niumg chuong trinh nguyén
khoi lai rdt khé khan trong viéc lp trinh, kiém tra, g6 réi, bdo tri va phdt trién.

Vi vy, khi mé dun hod chuong trinh ta phai can d6i mot cach hai hoa giira hai
muc tiéu la Céng nghé phdn mém va Hiéu nang cia chuong trinh dat duge.
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7. TOMTAT

7.1 Caéc 16i thung gap khi Iap trinh

Quen khong gop t&p tiéu dé cita thu vién c4c ham di ding vao ddu tép.

Khai bdo céc tham s6 cla ham cé cling kiéu nhu float x, y s& lam cho trinh
bign dich hiéu nhdm thanh y c6 kiéu 1 int, b vi int 12 kiéu ngm dinh (diing phai
1 float x, float y).

bat ddu chim phéy sau ddu déng ngoac danh sich céc tham s6 clia phdn dinh
nghia ham s& gay ra 18i ci phép.

Dinh nghia mot ham nidm trong mot ham khéc.

Chuyén cdc dit liéu cdp cao hon (Liu t6n nhiéu 6 nhd hon) ¢6 thé din dén thay
d6i gi4 tri cha di lieu.

Quén khong viét ham nguyén miu sé gay ra 18i ci phdp khi kiéu tra v& cla
ham khong phdi 13 int va 1&i goi ham duge dit trrde dinh nghia ham, ngoai ra
khong ¢4 ham nguyén méu c6 thé gy ra cdc 18i nguy hiém khi chay.

Khi c6 cdc danh biéu cling tén & trong va ngoai mot khéi, ap trinh vién mudn
tham chiéu dén c4i & ngoai thi k&t qua danh biéu & trong khdi lai ditge tham chiéu.

o1 vé ham dé qui, quén xir 1y trudng hop ¢o sd hay cdc bude de qui khong
hai tu dan vé trudng hop co sd.

7.2 Cac théi quen t5t khi lap trinh

Can hiéu 15 cac ham trong thu vién ANSI chudn.

bat cdc dong tring, cdc 11 chid thich & nhimg nei thich hgp lam cho chuong
trinh dé& doc hon.

Mic dit c6 thé bd qua ki€u trd vé clia ham c6 kiéu tra vé 12 int nhimg vAn nén
viél tuémg minh ra, tuy nhién riéng d6i v&i ham main thi khong cdn thiét.

Ghi 18 c4c kiéu clia tham sd, ké ca trong trudng hgp 12 kiu ngdm dinh, kiéu
int. )

Nén ding c4c danh bifu khéc tén nhau, tronh nhdm l4n khong déng c6.

Chon tén ham, tén cac tham s6 goi nhd, lam cho chuong trinh dé doc hon,
tranh phai vi¢t nhifu chi thich khong cn thiét. .

Viét cdc ham nguyén miu d€ sir dung kha nang kiém tra Kiéu chat ché cia
ANSI C.

Céc bién chi diing trong ham nén dat 1a bién cuc bo thi t6t hon 13 dat bién toan
cuc. _
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7.3 Néng cao muc tiéu “dam bao tiéu chuan phin mém" tét

mTrénh viét lai cdc chic nang di c6, nfu c6 thé st dung cdc ham trong thu vién
chudn cia ANSI C thay cho giai phap viét mdi.

M&i ham chi thuc hién m6t cong viec xdc dinh, tén clia ham cin dién dat cong
viée nay. Khi mét ham thuc hién nhiéu cong viée, chia nhd né thanh cdc ham nhd
hon, cac ham khong nén dai qua 1 trang.

Chuong trinh nén viét thanh nhiéu ham nhd. Diéu d6 tam cho chuong trinh dé
viét, kiém tra, g& 6, bdo tri va thay d6i, ngoai ra né nang cao kha ning dung lai
clia cdc ham con.

Ham nguyén méu, dinh nghia ham va cac 10 goi ham c¢in phdi ¢6 cing s6
lugng, kiu va trinh ty cdc tham s&, phai cling kiéu tra vé.

Cic ham nguyén miu cin dat trude dinh nghia va cde 108 goi ham.

8. BAITAP

Bai tap 4.1 Viét lai céc chuong trinh trong céc chuong 2, 3 dudi dang chuong
trinh con.

Bai tdp 4.2 Cai tién cdc chuong trinh func3. c va funcS. ¢ sao cho diy s6
thac téc c6 chiéu dai tuy ¥ do ngudi diing nhap tir ban phim.

Bai tdp 4.3 Viét duéi dang ham chuong trinh giai phuong trinh bac nhit. Ham
thuc hién viéc giai phuong trinh bac nhat ¢ ba tham s hinh thic trong d6 hai tham
s6 ddu 1a cdc hé s6 clia phuong trinh, tham s6 thit ba st dung d€ chita nghiém. Ham
tra v& mot s6 nguyén cho biét phuong trinh 6 nghiém, v6 nghiém hay cé v s&
nghiém.

Bai tdap 4.4 Tuong tu cho phuong trinh bic hai.

Bai tdp 4.5 Vi&l mot chuang trinh bao gém hai t&p chuong trinh ngudn. Tép
thit nhft schoc. c chita b6n ham ’

int nt(int n) trd vé | nfu n la s@ nguycﬁ t6, trdi lai
tra vé€ 0.

int ht(int n) trd vé€ 1 néu n 14 s6 hoan thién, (rdi lai
tra vé 0.

int bcnn(int a, int b) tra vé& gid tri 12 boi s6 chung nho nhit
clia hai 50 nguyén a,b.

int uscln(int a, int b) trd vé udc s6 chung lon nhit cia hai
tham sd.

116



Nhdap mén Idp trink ngdn ngiv C

Tép ngudn thif hai main.c chitahAimmain () va ba ham

CacSoHoanthien (int n) Lié&t ké cde 56 hodn thién nhd hon n.,

CacSoNguyenTo(int n}) Liét ké cac sd nguyén t6 nho hon n.

benn_dayso (int *) Tra vé& bo sd chung nhd nhdt clia mot
day sa.

Bai tdp 4.6 Viét dudi dang dé quy ham daonguoc(int n) in ra cdc chit s6 cia n
theo thit tu dao nguge.

Bai tdp 4.7 Tuong et cho ham tinh s@ chir s6 clia mot s6 nguyen.
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Chuong 5

CAU TRUC

Muc dich chuong niy

1) Biét cdch khai bdo cdc kidu dir Licu phiic tap tir cdc kiéu dir ligu co sén ciu
tric, hgp.

2)  Bidt cédeh khai bdo cée cAu inic thanh phén bits dé€ luu trir di liéu gon hon.

3)  Céch biéu dién cac kiéu danh sach lién két nhdy cfu tnic w tré.

4y  CAc thao tac trén danh sdch lien k&L

1. CAUTRUC
1.1 Khai niém va dinh nghia cau triac

Trong thuc t& lap trinh, t,hung ta ¢6 thé sé cin dén nhitng kicu dit liéu phic tap
hon, duge tao thanh tr nhimg kiéu dir ligu don g:an ma di bidt. Nhimg ki€u dir ligu
nay cho ta mot kha ning két hop mot nhém céc bign d& thé hign mot d6i tuong
chung. Chang han, dé luu giir nhiing thOng tin Lkén quan dén mot doi tugmg nhan
vién, ta cé thé cin d& mot bign nao dd cd khi nang luu trir duge ca 1én, dia chi,
ngay sinh ldn ma s6 nhan vién, mdc lmmg v.v... dé c6 thé xir ly bién nay nhu mot
phén tir théng nhit, thé hien thong tin clia mgt nhan vién cu thé. NgOn ngit C cho
phép ching ta tr xdy dung nhitng ki€u dir licu phic hgp nhu vay va sir dung nhimg
kidu dif licu nay dé khai bdo cho cac bién st dung sau dé. Chiing ta goi nhimg kiéu
dir lidu nhu vay 1a cic ciu tric.

Céu trdc 1A mot kiéu dir licu bao gém nhidu thianh phin ¢6 the thude nhiéu kiéu
dir licu khéc nhau. Cdc thanh phén duge truy nhap thong qua tén. Khai niém ciu
mic trong C ¢6 nhidu nét twong tr nbu khal niém vé ban ghi (record) trong
PASCAL hay trong FOXPRO.

1.2 Khai bao cau tric

Khai bao kiéu dir licu cdu triic

struct <tén_cdu iric > |
<khai bdo cdac_thanh phan>

B
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trong dé struct la tir khda ditng trude mot khai bdo ciu tric, <tén_cdu_triic>
la mot tén hgp 1€ duge dung lam 1én cdu tric. <khai bdo cde thanh phan> tga nhu
khai b4o bién, bao gém kiéu dit litu vd mot danh sdch cédc khai hdo tén clia cdc
thanh phén tao nén cdu tric nay. Thong thudng ngudi ta sir dung thuit ngit trudng
dé chi cdc thanh phén cta cdu trdc. Nhung ciing ¢6 mot s6 tai liéu goi ching 1a céc
bién trong cdu tric. Ching ta xét cdc vi du sau:

Vidu

struct hoc sinh {
char ho ten(20];
float diem thi;
bi

struct diem {
float x,vy;
bi

Khai bdo thit nhat x4c dinh mot kiéu cfu tric ¢6 tén 1a hoc_sinh gém hai
thanh phin: (i) Ho tén hoc sinh (ho ten), (ii) biém thi (diem_thi). Khai bdo
thd hai md td cdc loa do cla mot diém trén mat phing toa do thuc. DU ring hai
thanh phdn ca cfu tric gitng hét nhau va c6 thé sit dung mang dé thay thé nhumg
viée sir dung cu tric trong trudng hgp nay lam cho thong tin dugc mo ta tudng
minh hon.

Khai bao bién ciau tric

struct <tén_cdu_triic> <tén_bién cdu triic>;

Vidu

struct hoc sinh hs,dshs[1007;

struct p,q,dsdiem[20];

Khai bac con trd cdu tric

struct <ién_cdu_trie> *<tén_bién cdu tric;

Vidu

I..-";L;-':.t. diem *ptr p;
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Giong nhu moi con trd khéc, sau khai bdao con trd ciu tric ptr p c6 gid tri
NULL. Con trd nay c6 thé nhan gi4 tri Ia dia chi cha céc bién cdu tnic kifu diem.
Chéang han:

ptr p = &p;

Khai bao dong thoi cdv tric va bién cdu tric

struct (<tén cdu_triic >)
{
<khuai bdo cdc thanh _phan>

Y<danh _sdch _bién cdu triie>;

Trong ¢\ phdp trén ta thiy rang phin <tén_cdu_trrc> 1a my chon. Tuy vdy,
néu khong cd <tén cdu tric> thi ciu tric khai b4o tuong tng khong duge sir dung
v sau. '

Vidu

struct dagiac {
int n;
struct diem dsdinh([20];
} dal,dgZ;

Gifng nhu PASCAL, ngon ngit C cho phép khai bdo trurc tiép kiéu cha céc
thanh phén 1a bién cdu tric bén trong mot cad tric 1dn hon. Chang han néu khong
dinh nghia riéng cfu tric diem, ta ¢ thé vi€t lai khai bdo cla cdu tric dagiac
nhu sau:

struct dagiac {
int n;
struct {
float x,y;
1dsdinh[207;
Ydgl,dg2;
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1.3 Dit tén kiéu dir liéu bing typedef
1.3.1 Tirkhoa typedef

Ngon ngir C cho phép thém tén méi cho mot kiéu dir lieu bing cau lenh nhu
sau:

typedef <wén kiéu da c6>  <tén mdi>;

trong d6 <tén kiéu dd c6> 1a kiu dir litu ma ta muén thém tén mdi.
<tén _mdi> la tén méi ma ta mudn dat.

Xét cau lénh sau

typedef unisgned char byte

Sau cau I¢nh ndy byte dugc xem nhu la kiéu dit ligu tuong duong véi
unsigned char va c6 thé duge sir dung trong céc khai b4o bién nhur c4c kidu dit
liéu khac. Xét chuong trinh sau:

Bai tap mdu 5.1
/*structl.c*/

#include <stdio.h>

typedef unsigned char byte
void Imain() {
byte ch=12, chl;
ipkt i;
chl=ch;
for (i=0;i<5;i++)
. ch>=1;
printf ("byte %X sau khi dich phai nam lan la %X",chl,ch);
getch(); \ :
\ \

typedef thudng duge sir dung dé dinh nghia céc kiéu dir ligu phic hop thanh
mOt ten duy nhét dé d& dang viét hon trong khi viét.
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Vidu

typedef int * PTR INT;

dinh nghia mot kiéu dit liéu con trd nguyén. Sau ciu lénh nay dé khai bao mot
bign con trd nguyén chiing ta chi cdn viét:

PTR_INT ptr int;

1.2.2 S{r dung typedef v4i cau tric

bac biet d6i vai cac kiéu dir lieu cdu tric, typedef cho phép don gian hoa
cach viét khai bdo. Xét vi du sau:

struct hoc sinh{

char ho ten{z0};

float diem thi;

bi
typedef struct hoc sinh t hoc sinh;
typedef struct hoc sinh *ptr hec sinh;

v3i ¢au 1énh ndy tén mdi cla cdu trie struct hoc_sinhsélat hoc_sinh.
boéng thoi céu 1¢nh nidy con dinh nghia mot kiéu con trd cdu tric cé ten |a
ptr hoc sinh. Khi d6 cau lénh khai béo bién cdu tric vict gon lai nhu sau:

t_hoc sinh hs,dshs[100];

Dé khai bdo mot bign con 1o cdu tric ta ¢d thé sit dung cau lénh sau:

ptr_hoc sinh ptrhs;

cau lénh nay 13 rang ngin ngon hon so véi ciu 1énh

struct hoc sinh *ptrhs.

C6 thé sit dung typedef ngay khi khai béo ciu tric nhu trong vi du sau:

typedef struct {
char ho_ten[20);
float diem thi;
}t_hoc sinh;

Trong khai bo trén cdn chd ¥ hai diém: thit nhé, @én cau tric bay givr co the
khong cdn, thit hai cac tén di sau ddu “}” khong phdi 1a &n bién ma 13 én Khic
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nhau ciia kicu dir ligu cdu tric dang dinh nghia.
1.4 Thao tac trén bién cau tric

1.4.1 Truy nhap tdi thanh phin trong ciu tric

Mdi bi¢n cfu tric 1a mot thé hign cla cdu trdc, nghia 1a nd mo (A cu thé gid tri
cla céc thanh phin dugc khai bao bén trong cdu tric. Ching han, bién cdu tric p va
q s€ c6 cac thanh phdn X va y khac nhau trong cdu tric diem. Va 1€ di nhién ¢ thé
gdn cho hai thanh phidn x va y clia cdu bién cfu trdc p cde gid ti khdc nhau. Nhu
vay, d€ xdc dinh mot thanh phdn bén trong bign cdu tric ngudi ta cin dén ca tén
thanh phéin va bién tuomg tng. Nguyén tic chung nhu sau:

<tén_bién_cau_tmic>.<tén_thinh_phin>

Dau cham “." & diy duge goi LA todn dr truy nhap thanh phin cdu tnic. Néu
bdn than thanh ph&n cua bién cdu tric lai 1a mot bién cdu tnic thi vin 4p dung duge
todn 1r ndy d¢ x4c dinh cdc thanh phédn “sau hon” trong céc c4u triic thanh phan.
Sau day la vi du:

p.-Xx = 5;

1

p.y = 10;

q.5 = 15;
dgl.dscdinh[2].x=100;
dgl.n = 10;

1.4.2 Truy nhap tdi thanh phin cau tric tif con trd cdu trie

V6 bi€n cu tnic p d€ xdc dinh céc thanh phdn clha né ta sir dung todn tir ..
Gid st c6 con tro ptr p chi dén p khi d6 c6 hai cdch d€ x4c dinh p 12 ban than tén
bién p v dp dung todn tir * Ién ptr p nghia la *ptr _p, nhu vay dé xac dinh
thinh phin x trong p cG thé sit dung ky phép sau:

(*ptr_p}.x

Tuy nhién dé gidm bt sy nrdm ra trong cdch vigt ngon ngit C dwa ra (odn tir
mdi 1a “->", duge ket hop tir hai ky ty 1a déu tric *- va ddu 1én hom >, sir dung véi
cdc con trd cau tnic. Theo cdch ndy thanh phdn x ctia bién cfu tric p do ptr_p trd
131 xde dinh nhur sau:

ptr p->x
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1.4.3 Nhap dir liéu cho bién c¢du tric

Ngon ngit C khong dua ra cdc phuong tién dé nhap dir li¢u cho bién ciu tric.,
Nhu vay, nguti 1ap trinh phai tir minh thue hién cdc thao tic nhap dir lidu cho cac
thanh phin ki€u co sd trong bién céu tric. Theo kinh nghigm, néu 4p dung tree tidp
ham scanf () 1én trén cic thanh phin ciu tnic thi nhidu trudng hop sé xay ra higén
tugng treo may. Bién phdp duoc dé nghi sir dung 13 sir dung bién trung gian. Trudc
hét chiing ta hdy nhap cdc s6 licu qua bién trung gian, sau d6 méi dem gan céc gia
tri nhdp duge cho cdc thanh phin can nhap. Bidu nay tuong tu nhu viée nhap dir
ligu cho cdc phin tir trong bién méing. Poan chuong trinh sau day trinh bay cdch
nhap dir liéu cho bién cdu tric p.

fleat temp;

printf ("Toa do ®: “);
scanf (“=f”, &tenp) ;
P-% = tamp;

printf (“Toa do y:”):
scanf (3£, stemp) ;
p-y = temp;

Trong chuong trinh struct?2. c sau diy ¢6 khal bdo mdt mang cdc ciu tric
hoc_sinh va thue hi¢n mdt s6 thao tdc quen thudc trén danh sich sinh vién:

(i) vaosd ligu

(i1} in ra danh séch sinh vién phai thi lai.

Bai tap méu 5.2
/*struct2.e%/
#include <stdio.l>
#include <conio.h>
#include <string.h>
typedef struct {

char ho_ten{20];

float diem:

thoc sinh;
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void main(} (
int n; MASShwnghoc svhcalop didi nhdp!
int k; ASGhumehoe sehtli ket
int i;
hoc sinh dshs(100] ;
char name[20]:
float d;
PNhdp thone tincde hoe it/
clrscr();
n=0; MHmdiechunashoe sphrdao®!
do ¢
printf ("Nhap wvao hoc sinh thu sd\n”,n+l};
printf(" Ho ten @ ");
fflush (stdin} #*ditmex linhinfdp i ky ae¥!
gets (name) ;
if{stram (name, "") '=0) {
strepy{dshs (n] .ho ten, name) ;
printf (™ Diem : "};
scanf ("s£", &d) ;
dshs[n+} . diened;
}
} while (stram (name,™"”)'=0);
if {ifn} {
PKhong nidp cix Tioe srbtnao 1%
printf{"Chua hhap hoc sinh nao\n"};
return ;
b
else |
k=0;
printf{" Danh sach sinh wien thi lai\n"};

for (i=0;i<n;i++)
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if(dshs[i] .diem <5) ;
printf ("%d.%s %6.3f ",++k,dshs[i] .ho ten,dshs(i].diem);
1 {1k)

printf ("Khong co sinh vien thi lai\n");

}

getch():
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1.4.4 Phép gan giira cac bién cdu truc

C6 thé thuc hién phép gén nodi dung mot bién cdu tric cho mot bién cdu tric
khdc cuing ki€u. Ching han néu p va g cing c6 kiéu diem, ta c6 thé thyc hién cau
1énh gan sau day:

q=p;

Cau 1énh gén cdu tric thuc hién gan gia tri cdc trudong cla cdu tric bén v€ phai
cho cdc truong tuong tUng trong bién clu tric bén v€ trdi. Chuong trinh
struct3. c sau day cu thé hod 101 gidi thich vira réi.

Bai tdp mdu 5.3
/*struct3.c*/
#include <stdio.h>
#include <s'tr:i_ng.l?>
#include <stdl:i.'tf.h>

#include <conio.h>
void main() {
struct {
char ht[20];
int x,y;

la,b;
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clrscr();

a.x=10;a.y=10;

strcpy(a.ht, "hhsdhs") ;

b=a;

printf ("a: {%s #d %d}\n",a.ht,a.x,a.y);
printf("b: {%s %d %d}\n",b.ht,b.x,b.y);
getch();

1.5 Truyén bién cau trac cho ham

1.5.1 Truyén bién cau truc bing tham tri

Viéc khai bdo tham s6 hinh thitc ctia ham la mot bién cdu tric anh hudng it
nhiéu dén t6c do thuc hién chuong trinh. Ly do la vi trong truong hop nay ndi dung
ctia bién cdu tric dung lam tham s6 thuc sé dugc sao chép sang viung nhd danh cho
tham s6 hinh thitc. Ching ta bi€t ring kich thudc clia cac bién ciu tnic thudng rat
16n. Vi vay, chuong trinh sé cham di do phai t6n nhiéu thdi gian cho viéc sao chép
dit liéu trong m&i 101 goi ham lién quan dén cdu trdc. Va hon nita ndi dung cla bién
c4u tric dung 1am tham s6 thuc lai khong thé thay déi duge.

Nhim muc dich niang cao t6c do thuc hién chuong trinh va do6i khi cin thuc
hién céc thay d6i di lieu trén céc cdu tric thao téc, thay vi truyén noi dung cdu tric
ngudi ta chi truyén cho ham dia chi cia cdu tric.

15.2 Truyén bién ciu truc biing tham bién

Viéc truyén dia chi bién cdu tric cho ham c6 hai l¢i ich: th nhdt, dd kich
thudc bién 16n nhudng nao thi dia chi clia bién van chi la 4 bytes; thit hai, ta c6 thé
stt dung todn tir “->” dé thuc hién cdc truy xudt dit liéu len bién cu tric lién quan.

Chuong trinh struct4. c sau day khai bdo cfu tric m6 td mot tam gidc dua
trén toa do ba dinh va thuc hién mot s6 tinh todn trén tam giac.

Bai tdp mdu 5.4
/*structd.c*/
#include<stdio.h>

#include<conio.h>

#include<math.h> l
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Cypedet struct |
float x,y:

tdiem;

typedef struct |
diem A,B,C;
ttamgiac;

Freduttic iengiac khong quet In oo nén o stceng con e trong e 56 Fmh duie 1 cind wev bW gied ot cale e
piancdiric™

void NhapToade {tamgiac *);
float canh{diem,diem) ;
float canhbp(diem ,diem );
int LoalTG(tamgiac) ;
float dientich{tamglac);
vold mainf{) {
tamgiac tg;
clrscr();
printf("Nhap toa do cac dinh tam giac\n"};
whapToado { &tg) ;
printf ("Canh BC: =f\n", canh(tg.B, tg.Ch);
printf ("Canh (A: sf\n™, canh{tg.C,tq.A}};
printf(¥Canh AB: %f\n",canh{tg.A,tg.B});
switch({leaiTGitg) ) |
case 1:
printf ("Tam giac deu\n"} ;break;
case 2:
printf ("Tam giac wvacng can\n™) ;break;
case 3: ‘
printf {"Tam é[iac can\n") ;break;
case 4:
printf ("Tam giac vuong\n") ;break;

case 5:

printf ("Tam giac thuong\n");break;
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}
printf ("Dien tich #fin",dientichitg)};

getch{};
1
Polignvdotoadd ode dinbumoi tan gigc¥!
vold NhapToado (tamgiac *t) |
float tenp;
printf ("Dink A\n"};
printf("x = ");
scanf {"+f", stemp) ;
L—5A, me=temp;
printf{"y = "} ;
scanf (" f", &temp) ;
L->A.y=temp;
printf ("Dinh B\n");
printf("x = ™);
scanf ("%f£", stemp) ;
t->B.x~temp;
printf("y = ");
scanf ("#£", stempj ;
L—2>B. y=temp;
printf ("Dinh C\n");
printf("x = ";
scant ("t £", &tenmp) ;
T—>C, =tenp;
printf£("y = ‘."J;
scanf ("$£", stenp) ;
t=>C. y=temp;
}
PHinhdoang odoh gita Fg din®
float canh{diem p,diem g} {

L return {sqrt {pow(p.x-q.%,2.0}+
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pow(p.y—q.v,2.0111;
}

Pokdcaang cdoh gids bl dién i birsh phutong lén T 56 s dung thek e 1y trong vidc xie dind kidha tam gicc, Bicn
Phap rvick homvide sstdiong hanondy . Hhandoc wekién tra diéu nay™

fleat canhbp!/diem p,diem g |
return (powi{p.x—q.x, 2. 0} -+
powip.y—q.v, 2.0 ;
}
float dientichitamgiac t) |
float a,b,c,p;
a=canh (t,B,L.C};
b=canh (t.C, t.A};
c=carh (t.A, 6. B} ;
p=lathtc) /2;
ratum (sgrt (p* (p-al* (p-bi* (p-cl 1) ;
}
nt LeailG{tamgiac t} |
tloat a2,b2, c2;
az=canhbp (t.B,£.C);
pZ=canhbp (t.C,t.A);
=2=canhbp (t.A, T.B) ;
1fia2=h2) |b2=c2| | g2==a2"
1E{a2—h2&5hl=c2}
return 1;
else
1 (a2==b2+c? | |b2==c2+a2 | | c2=—a2+h2)
retﬁrn 2;
else return 3;
else if (a2=h2+2| |b2=2+a2| | c2=aZ+b2)
returm 4; |

else return 5;
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\Qtix\w%

2. CAC CAU TRUC TU TRO
2.1 Nhic lai khai niém

Ciu tric ¢6 it nhdt mot thanh phédn la con tro chi dén ban than cdu tric dugc
£0i 1a cdu tric tu tro. Dudi day dua ra mot s6 vi du vé cu tric tu tro:

struct h sinh{
char ho ten[20];
float diem;

struct h sinh *sau;/contd chidénhoc sinhtép theotrong danh sach*/ }:

f

Khai bdo nay dinh nghia mot céu tric tr tro ¢6 thé ding dé quan 1y danh séch
céc hoc sinh. Viéc sir dung cdu tric tr trd dé quan 1y danh sdch to ra linh hoat hon
so véi cdach quan 1y danh sdch truyén théng sir dung méng tinh. V4i cdu triic tu tro,
ching ta ¢6 thé kéo dai danh sich ra vo han mién 12 bo nhé mdy tinh ¢6 thé cip
phét duoc, dong thoi sé rdt tiét kiém bo nhd khi chi ¢c6 mot s6 luong han ché doi
tuong cdn quan 1y. T4t ca diéu nay c6 duge nhd céc phuong tién cdp phét bo nhd.

Han ché ciia cach quan 1y nay la viéc quan 1y danh sach tr& nén phic tap hon
so véi mang. Viéc duyét danh sdch phai tuan theo mot s6 kiéu nhét dinh, phu thuoc
viio cdc con tro lién két trong mdi thanh phin. Ching han, néu mdi phin tir chi cé
mot maoi n6i khi d6 ta chi ¢6 thé duyét danh sich theo mot chiéu nhit dinh. Khi s6
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md&i ndi tang 1én, viéc duyét danh sdch s¢ linh hoat hon nhung phai tra gid cho viéc
c4p nhat danh séch cling nhu chi phi bo nhé dé duy (i céc lign két. Sau day 1 mot
vi du vé cdu tric ty trd dé tao cic danh sdch lign két hai chiéu hodc cay nhi phan.

struct h sinh{
char ho_ten[20];
float diem;
struct h sinh *truoc, *sau;

}i

Trong cau Ignh khai bdo nay, nhd hai thanh phéan con trd trude va sau tuong
img chi dja chi cau triic chia thong tin vé cdc hoc sinh ding lién trude va lién sau
trong danh sdch, chiing ta ¢ thé d€ dang duyét danh sich theo ¢ hai chiéu “tién”
hoac “lui”.

Trong céc phin (1€p theo ching ta s€ ban (i viéc cai dit cac thao tdc trén cac

danh sich méc ndi quen thuge nhur ngan x&p (stack), hang dgi (queue), cdy nhi
phén (binary tree).

2.2 Ngan xép (stack)
Ngin x&p la ki¢u danh sdch dic biét vdi céc thao tac (chén, xda, thay d8i noi
dung cdc phin tir) duge thue hién chi & mot diu cda danh sdch.

Cdu tnic uy tré quan 1y ngan x€p chi ¢é mot thanh phin w trd (thanh phin con
trd chi d€n ban than cdu tric). Cd phdp khai bdo nhur sau:

typedef struct stack{
<Jhici bdo phainditligu chuia trong ndé phein a>
struct stack *prev;

It _stack;

Ngan xép duge quan 1§ thong qua mdt bién trd xac dinh dia chi cla phin tr
cudi cung dua vao danh sdch. Sau méi thao tiac 13y ra mot phan tor (POP) hay dua
thém maot phin td (PUSH) ta cdn phai cap nhat lai con t1d ddu. DE 1am vi du minh
hoa xét chuong trinh x4c dinh dang biéu dién nhi phan cla mot s6 nguyén duomg,
Célu e tr trd trong truomg hop nay duge st dung dé mo ta danh sdch céc chit so
nhi phan ctta 0. Dinh nghia clia cdu tric nhu sau:

typedaf struct stack binary(
unsigned char d;
struct stack binary *prev;

Yhinary:
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trong do thanh phan d chifa chir s6 nhi phan, prev xdc dinh dia chi cia bién
clu trée chita chi s6 nhi phan hang thap hon.

Cdc chi $0 nhi phin ca s0 duoe chia trong mot danh sach x4c dinh boi con
trd head.

binary *head;

Ban ddu head c6 gid tri NULL, sau dé cing v qua trinh tap cta thuét todn
Uetlit danh sdch head s€ duge kép did them nhd ham.

binary *pushlbinary *,unsigned;;

rong dé tham s& thit nh@ 1a gid tri cia head hién tai, gia tf trd vé cua
push {} s€ 1a dia chi cla ciu tric mdi duge thém vao vai ndn dung 1a tham s@ thi
hai ciia push (.

B¢ in ra s6 nhi phan tvong (ng ching ta 1dn legt 1dy ra cdc phdn tir trong danh
sdch cau tde xde dinh bdi head, dong thin giai phong ving nha dong cdp phat cho
ching. Viée gidi phdng bd nhd duge thue hién héi ham:

binary *popibinary*};

Ham pop () nhan mot tham sé La gid tn ca head hién tai, gidi phéng viing
nhd ¢ap phéat cho head v tra vé dia chi cia phin tr vira mdi trdy thanh dinh mdi
clia ngan xEép.

Bai tap mdu 5.5

[*stack.c*/

#include <stdic.h>

#include <conio.h>

#include <alloc.h>

#inclode <stdlib.he

Lypedet struct gtack binary |
unsigned char d;
struct stack binary *prev;
I binary;

binary * pushbinary*,unsigned char];

binary * poplbinary *);

vold malind) |

unsigned int n;
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binary *head=NULL;
clrscr();

do {

printf ("\nNhap vao mot so nguyen khac 0: ");

r

scanf ("%d", &n) ;

if (n=0) break;

do |
head=push (head, (unsigned char) (n%2));
n/=2;

twhile (n!=0);

printf ("Dang bieu dien nhi phan\n");

do {

printf("%1d", head->d) ;

head=pop (head) ;

}while (head!=NULL) ;

} while(l1);

}

binary.*push (binary *head,unsigned char c){

binary *p;

p=(binary *)malloc(sizeof (binary));

p—>d=c;

p—>prev=head;

return p;

}

binary *pop {‘bihary *head) {

binary *p = head->prev;

free (head) ;

return p;
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2.3 Hang dgi (queue)

Hang doi 1a mot kiéu danh sach trong d6 viéc thém cac phdn tr méi dién ra &
cudi cua danh sdch con viéc xoa céc phan tir dién ra & dau cua danh sach. Véi cach
t6 chitc nhu vay, phin tir duge 1dy ra néu ¢6 thoi gian ton tai trong danh sach lau
nhét so vdi cac phdn tir khédc. Vi vay, cdu triic nay con ¢ tén FIFO (First In First
Out-Viao trudce ra trude).

Ciu tric tu trd mo ta hang doi ¢6 thé duge khai bdo gidng nhu cdu tric ding
cho ngan xép. Su khic nhau giita ngan x&p va hang dgi duge thé hién khi cai dit cu
thé clia céc thao tac thém, xo4, stra.

struct queue(
<Phdnthong incanquanly>
<Phdnlién két>

It _queue;

Ciu tric hang doi thudmg duge dung lam b dém lwu gilr cac cong viée cin
gidi quy€t theo trinh t, vi du, gidi quyét danh séch xép hang cua khach hang. Yéu
cdu la khiach hang nao xép hang trude duge wu tién gidi quyét trude. Mot vi du
khéc rét quen thudc véi nhitng ngudi sit dung médy nhén tin dé ghi lai cdc thong bdo
gtti cho minh. Thong bao dén trude sé duge hién 1én ddu tién v.v...

Chuong trinh queue . c sau day mo ta céch sir dung cdu tric tr tr6 dé mo
phong viéc x€p hang mua vé tau tai ga Ha n0i. Viéc xép hang dugc thuc hién theo
nguyén tac ai dén trude sé dugc mua vé trude.

Thong tin vé khach hang 1a s6 chimg minh thur va ho tén. Ta c¢6 ciu tric thong
tin nhu sau:

typedefstruct khachhang{
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long omt;
char ho ten[20};

struct khachhang *truoc;
It khachhang;

Viéc qudn 1y danh séch cdc khdch hang dang mua vé duoc thuc hicn théng qua
hai bi¢n tré dautien vi cuoicung, chi dén hai bign cdu triic mo ta ngudi diu
lién va ngudi cudi cing lwong tng:

t khachhang *dautien, *cuoicung;

€0 hai tic dong 1én danh sich khich hing:

(1) Thém mdt khich hang vao danh sich. Thao tdc nay s& cip nhit la
cuoicung. Cong viée twong tmg duge thue hién trong ham:

Iikhachhang *them khach | t_ khachhang*, long, char *1;

Ham them_khach(...) thue chét b8 sung thém mot cau tric ti¢p theo sau cau
tnic x4c dinh bdi cucicung déng thoi cap nhat lai gid tri cia cucicung.
(i Goi mot khach hing vao mua vé. Cong viée nay dong nghia vdi vige loai
khach hing ddu tién trong danh séich. Nhu vay né sé tdc dong dén
dautien. Cac cong viée tuong (g s& duge cai dit trong ham

t_khachhang *muave {t khachhang *);

Ham nay s¢ xod khoi danh séch ciu tmic dang dugge trd bdi dantier va cho
bién trd nay chi déh phin o1 iép theo.

Bai tap mau 5.6

/*quene, c*/

#include <stdio.h>
#irclude <conio.h>
#include <alloc h>
fiinclude <stdlib.h>
#inciude <string.h>

typedef struct queue khachhang {

long oo

‘ char ho ten[20];

L struct queue khachhang *next; |
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} t khachhang;
t khachhang * them khach(t khachhang*,long, char str[20}};
t_khachhang * muave({t khachhang *};

void main{) |
unsigned int n;
long temp omt;
char ht[20];
t khachhang *dautien=NULL, *cuoicung=NULL;
clrscr();
n=0;
do |
printf "\nihap them mot khach hang: \n"};
printf ("Soc chung minh thu: ");
scanf {"+1d", ttemp ant);
if (temp omt=0} break;
fflushistdin);
printf {"Ten khach hang: "};
gets (ht}
if {dautien==NULL)
dautien=cucicung=them khach (cucicung, temp amt, ht);
else cucicung=them khach{cucicung, tenp cme, ht});
lwhile (1} ;
FECoi kivich hang vao g ve®/
printf ("Danh sach khach hang mua ve\n"};
n=0; !
do {
printf{™«2d", ++n);
printf("+8ld *20s\n", dautien->art, dautien->ho ten);

dautien=nuave (dautien) ;
twhile {dautient=NULL) ;

getchil;
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)
t khachhang *them khach (t khachhang *cuoi, leong c, char t£[20]){

t_khachhang *p;
p=(t_khachhang *)
malloc(sizeof (t khachhang));
p—>ant=c;
strcpy (p—>ho ten, t);
p—>next=NULL;
cuoi->next=p;
return p;
}
t khachhang *muave (t_khachhang *dautien) {
t khachhang *d=dautien->next;
free(dautien);

return d;

.

S
~_~
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2.4 Cay nhi phan (Binary tree)

Mot cach phi hinh thitc, cay nhi phan duge dinh nghia nhu sau:

(i) Hodac cay réng khong chira thanh phin nao.

(i1) Hoac cay duoc tao thanh bang mot géc va hai ciy con tuong dng la cay
con trdi va cay con phai.

M&i nit trong cay twong tng véi mot d6i tuong duge quan 1y bao gom:

(i)  Thong tin vé ban than d6i tuong.

(i)  Thong tin xac dinh céc nit bén trdi va bén phai néu c¢é clia nit dang xem
xét. Thong thuong céc thong tin nay la dia chi cta cdc d6i tuong. Nhu vay

dé quan ly cAy nhi phan ta phéi sir dung cu triic tu trd ¢6 hai thanh phin
lién két:

typedef struct binary tree(
<phdnmd i thong tinvé di gmg>

struct binary tree *left,*right;

}t binary tree;

C6 ba giai thuat duyét cay nhi phan la:

(1) Duyét theo thir tu trude: duyét goc trude, réi duyét cay con trai, cubi cing
duyét cay con phai.

(i) Duyét theo thir tu gitra: duyét cay con trai trude, sau dé duyét gdc; cay
con phii dugc duyét cudi cling.

(iii) Duyét theo thi tu sau: ddu tién duyét cdy con trdi, cdy con phai duogc
duyét t1é’p sau; niit goc duge duyét u.lm cling.

Cé ba giai lhum trén la dé qui vi ring cdc cdy con trai, cay con phal viin ¢6 thé
la mot cay tuy 'nhién vaéi kich thude nhd hon.

Ta xem xét cach cai dat cac thao tac nay trén mot 16p dac biét céac cay nhi
phan tim kiém.

Trong cay nhi phan tim ki€ém, mbi nit c6 mot trudng dir liu dic biét duge goi
la khéa dac trung cta mit. Gi4 tri clia khéa phai ¢6 kiéu dir lieu sao cho c¢6 dinh
nghia mot quan h¢ “thit tu” giita cdc gid tri. Thi du, kiéu dit liéu c6 thé dinh nghia
mot quan hé "thi ty " 1a tip cic s6 nguyén véi quan hé “>" hoac tap cdc xau ky tu
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ciing vdi quan hg “>". Trong cay nhi phin tim ki€m thong thudng ta qui dinh khéa
cila nit gdc bé hon khda cha mit con phét va ldn hon khéa cla nit con trai.

Cac thao tac trén cay nhi phan tim kiém bao gém:
(1) Thém modt witt mei vao cdv vhi phdn. Nit maéi nay phai ¢é khoa khiac vai

tdt cd cde nuit da ¢o trong ciy. Viec thém nit déng nghia véi viéc x4c dinh
vi trf trong cay cla nit mdi.

(it} Lowi bo mot puit trong cdv. Thao 1dc nay bit ddu bao gém xdc dinh ndt
¢én Xo4, 161 sau dé tuy theo dic diém cia nidt d6 dé thuye hién thao téc 1iép
theo. Ta phan lét ba trisdng hep:

(11.1) Néu ntit can xoa la niit b, moi chuyén dé dang.

(11.2) Trong trudng hop mit ¢dn xod chi cd mot ndt con, viéc Xod clng
khong co van dé gi lém.

(ii.3) Vin d¢ chi thye su phire tap khi ta phii xoda mot nit ¢6 ddy du con
trdi v con phai. Trong trudng hgp nay val tré cla ndt cin duge
chuyén sang cho nif con trii ¢ khod 16n nhat.

Chuong trinh tree. ¢ sau diy cai dat cdc thao td@e trén cay tim kiém c6 khoa

ia cde 6 nguyén duong.

C4u tric dé hidu didn mot niit chia cay nhi phan tim kiém nhur sau:

Typedet struct treel
unsigned int wvalue;
struct tree *lefr, *right;

It tree;

D¢ quén 1y cay nhi phan ta cdn dén mot bign 1rd x4c dinh dia chi cila nit gdc
rong cdy.

T tree root;

Bai tap mau 5.7
[*tree. o*/

#include<stdio.h>
#include<conio.h>
#include<alloc.h>
#include<stdlib.h>

Modu trike g ta cdy nh phdn tim kiém*/

typedef struct tree |
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unsigned int n;
struct tree *left, *right;
It tree;
IEHdm tue nat gée*!
t tree *Tao cay{unsigned int };
I*Glai phéng cdc ving nhé cdp phét cho cdy ¥/
€ tree *Xoa cay{t tree *);
AThem nut mai vao cay®/
vold Them nut(t tree *,unsigned int);
*Loat kol cdy mot nat*/
t_tree *¥oa nut{t tree*, unsigned int);
FDuyét cdy theo thie ue gifa®!
void infix{t tree *i;

P*Xde dinfe mir cha kode o6 tiém ndng lam it cha cva mét it 068 khod ld mot gid iri noo
da*s

£ trec *Nutcha{t tree*,unsigned int,int *};
P00 e vor khed ndo dd®
t_tree *Nut{f tree *,unsigned int);
I*Xake dink nitt con lom nhdt trong nhdnh hés trgi*i
t tree *Con trai lon nhat(t tree *j;
vold main(} |
unsigned int n;
T tree *root=NULL;
clrscri(i;
E o cdy¥
do |
printf {"Nhap vac mot 8o nguyen: ") ;
scant ("rd™ &n) ;
1f {p==0} break;
F¥NEw la nir ddu tién trong cdy thi phdi tao né*/
if (root=—=NULL)
root = Tac cayin};

P¥Trdi Lai ta thém mdt nat mat vae cday™/

else Them nut(root,n);
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P while(l);
printf ("Day so vua nhap duoc sap xep tang dan\n};
intix (root);
do !
printf ("Nhap vao mot 50 nguyen can loai bor “};
scanf {"=d", &ni;
if n=0) break;
root=Xoa nut{rcot,n};
printf("Day so sau khi xcai\n"};
intix (root);
twhile(l);
rooct=Xoa cayiroot);

}

t tree *Tao_cayiunsigned int n)
totree *p;
p = (t tree *lmallocisizeof(t tree));
p-»left=NULL;
p- >right=NULL;
SR o o
return p;

1
I

vold Them nut (t_tree *r,unsigned int n) |
PRV g thém mit ol dién ra ki nait o6 klod twong wng chuta o8 trong cdy™/
t tree *p,*q;
int k; o
it _tree *]ﬁalloc(sizeof{t‘__tree] i
ag-left=NULL;
g->right=NULL; ‘
q-rrEn;
p = Nutcha (r,n,&k];

switch(kl i

case 1: if (p->left!=NULL}
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printf{"Nut da co trong cay\n"};
else p->left=q;

break;
case Z: ifi{p->right!=NULL;
printf{"Nut da co trong cay"):
else p—>rright=q;

break;

}

t_tree *¥oa nut({t tree *r,unsigned int n) {
1*£¢ x0d m@t nigt nguoi ta phdn biét ba truimg hop*/
t_tree *p,*q,*s,*t;

int %k;

p = Nut{r,nj;

if (pt=ULL) |

/*Néu nit cdn xod 1a nat Id, chi viée xod mit dé va cdp nhét cde lién két trong nit cha ctia
4 &
o ¥

if {p—rleft=NULL && p->right=NULL} {

if {p=r) |

free(p);

return NULL;
}

gNutcha (r, n, &k ;

switch {k) |

case 1: g-=left=NULL;freelp};break;
case 2: g-rright=NULL; free(p) ;break;
} :

return r;

}

7 ONEw mit chi o8 mot md con (hén trdi hode bén phdi) thay thé né bdi con ciia né trong
L *
cdy, M

if (p—rleft=NULL} |
if {p=r] {

g=p->right;
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free(p};
return q;
}
gMNutcha{r,n, &Kl ;
switch (k] {
case l:g->left=p—>right:
free{p):
break;
case Z:g->right=p—>right;
freeip);
break;
}
return r;
}
if (p->right=NULL) {
if {p=r}) {
gFp-rleft;
free(p);
return q;
}
=Nutcha{r,n, &k} ;

switch (k) {
case l:g-rleft=p-—>left; -
free(p):
break:

case 2:g->right=p->left;
' freeip);
break;
}
return r;
}
{*¥Trucng hop khd nhdt xdy ra khi nit cdn xod cé hai miit con.

Chung ta phdi tim cho dwge nit con trong nhinh bén trdi
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0 gid tri lom nhdt va thay thé nir by xod bdi niit niy trong cdy. ¥/
s=Con_trai lon nhat(p};
t=Nutcha {p, s->n, &k} ;
*Cdp nhdt lai cdc lién két ctiu b s*/
if(tli=p) {
t—>right=s—>left;
s—>left=p->left;
s—>right=p->right;
!
else {
s—>right=p—>right;
}
/*s bdy gior déng vai 116 cia p ¥/
if {{eeNutcha(r,n, &kl ) '=NULL) |
switch{k) {
case l:g->left=s;break;
case Z2:g-»rright=s;break;
} .
}
if ip=n) |
free (p};
return s;
}
else {
free{p);
return r; '
}
}

else |
printf ("kKhong tim thay nut tuong ungin"};

refim r;

| }

| !
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void infix({t tree *r){
if {r==NULL) return;
infix{r->left);
printf (™#du Y, r->n);
infix{r->right';
}
t_tree *Nutchait tree *r,unsigned int n, int *k}{
if {r->n=m) return NULL;
if {r->n>n)
if (r-rleft-»n=m || r~»left=—NULL}] {
*k = 1;
returm r;
}
else return Wutcha (r->left,n,k};
else
if (r-»right->r=m || r—>right==NULL} ({
*1=2;
return r;
}
else return Nutcha{r-»right,n,kj;
)
t tree *Nut(t tree *r,unsigned int nj{
if (r—HNULL)
return NULL;
if {r->n=mn)
return r;
if {r—>n>n)b
retum Nht{r—>left,n];
else return Nut{r->right,nj;

1
T tree *Con trai lon nhat(t tree *rl{

Y tree *p;
per-»left;

while (p-rright '=NUJLL) p=p->right;
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return p;
}
t tree *Xoa cay(t tree *r) |
if (r->left!'=NULL)
Xoa_ cay(r—>left);
if (r->right!=NULL)
Xoa cay(r->right);
free (r} ;

_return NULL;
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T

3. KIEU HOP (UNION)

3.1 Datvande

Mot bién kiéu union ciing bao gébm nhiéu thanh phdn giéng nhu mot bién cdu
triic, nhumg khéc bién cdu tric & chd: cac trudng trong bién céu tric duge cdp phat
cac viing nhd khic nhau, con cac truong cia bi€n union duge cdp phat chung mot
ving nhé. Nhu vay union cho phép ta sir dung mot viing nhd cho nhiéu bién khéc
nhau. Do dai cia ving nhé du dé chia duge thanh phin dai nhat trong union. Trong
phén tiép sau ching ta ban téi cach khai bdo va sir dung union.

3.2 Khai bao kiéu dir liéu union

Khai bdo mOt union twong tu nhu khai bdo ciu tric, thay cho tir khoa struct ta
diing tir khod union. Viéc dinh nghia mot bién kiéu union, mang c4c union, con trd
union ciing nhu céch thitc truy nhap dén cac thanh phin cia bién union dugc thuc
hién hoan toan tuong tir nhu doi véi c4c cdu triic. Mot cdu tric c6 thé c6 thanh phén
union va ngugc lai cdc thinh phéin clia union lai c6 thé 1a céu tric. Ta xét vi du khai
bao sau:

typedef union{
unsigned int n;
unsigned char ch[2];

}val;
val a,b,x[10];

Cau lénh trong vi du trén dinh nghia kiéu union val gom hai thanh phin la n
va mang ky tu ch. Do dai cia val bﬁng do dai cha trudng n va bing 2 Tiép d6
khai bdo cac ble'n union a, b vamdang cdc unionX.

Phép géan "._

a.n=0xlbla;

mot s6 h¢ 16 14 0xalb2 cho thanh phdn ival cla a. Do ival chi chi€m hai
byte ddu ctiia union, nén sau céu lénh trén ta cé:

a.ch[0]=0x1la

~

vd
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a.ch[1]=0x1b

nhu vay ta da ding khai bdo union dé tich ra byte cao va thdp ciia mot s
nguyén. Hay xem chuong trinh vi du sau:

Bai tdp mdu 5.8
/*union.c*/
#include<stdio.h>
#include<conio.h>
typedef union {

unsigned int n;
char ch[2];

Ju;

void main() {
u a;
clrscr();
printf("a.n = Oxlbla;\n");
a.n = Oxlbla;
printf ("Kich thuoc union %*d\n",sizeof(a));
printf("a.ch[0]=%x\n",a.ch[0]);
printf ("a.ch[1]=$x\n",a.ch[1]);

4. GHINHG

4.1 Cac 16i hay gap trong khi lap trinh

Quén ddu cham phdy két thiic cau lénh khai bdo mot céu tric.
G4n mot bién cdu triic cho mot bién khéc kiéu.
So sdnh hai ciu tric.
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Chen khodng tring gifta - va > trong phép todn truy nhap thanh phin clia con
trd cu tric.

Truy nhdp dén cdc thinh phin cia mot bién cdu tric bing tén cia ching ma
quén mit tén bién.

Quén mo ta chi s6 khi truy nhap dén cdc thanh phin cia mot thanh phan mang
¢ cu tnic.

4.2 Cac théi quen lap trinh tdt cdn hoc tap

Khi dinh nghia mgt cdu tnic nén khai bdo tén cho céu tric dé c6 thé sir dung
lai vé sau.

Dat tén phai goi nhd, tic 1a tén phdi mo (4 duge ndi dung bén trong cia cdu
tric.

Khong chen thém diu tring xung quanh céc to4n tir -> hodc .

5. BAITAP
Bai tdp 5.1 Thuc hién céc cong viée sau:

1. Xay dung mot cfu tric (ng v&i phidu diém clia thi sinh) gdm céc thanh
phén:

Ho tén

Qué quén
Trudmg
Tudi

S6 béo danh
Diém thi

trong d6 ho tén lai 14 mot cdu tnic gém ba thanh phin: ho, tén d&ém va tén. Qué
quén ciing 13 mot cdu tnic gém ba thanh phin: x3, huyén va tinh. Diém thi 12 mot
cfu tric gém ba thanh phén: todn, 1¢ va hoa (diém thip phéan).

2. Boc s6 lidu tir mot phi€u di€m cu thé va luu trir vao cdc thanh phﬁn clia ciu

tric ndi trén (luu y khong nén sir dung todn tr & truy nhip truc ti€p vao cac thanh
phin ciia cdu tric).

Bdi tdp 5.2 Xay dung mot méang c4u tric, mdi thanh phén cla né cé kiéu nhu
trong bai 5.1.

Nhap s6 lieu cho hai 20 phigu diém va luu trit vio mang cfu tric néi trén.

Nhap vao diém chudn thi dai hoc va in ra danh sdch céc thi sinh trugt (c6 t6ng
ha mon bé hon diém chudn). Thong tin v& méi thi sinh duge in ra trén mot dong,
bao gém:
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Heo tén

Qué quan

S3 bdo danh

biém thi cic mon.

Bai tdp 5.3 Tong quat hoa bai tap trén d€ quan 1y cdc da gidc. Xay dung mot
cu tric dir lidu d€ mo (4 da gidc.

Tinh dién tich cha da gidc.

Bai tdp 5.4 Trong chuomg trinh & bai tap mau 5.2, néu ching ta st dung ciu
tric:

struct hoc_sinh{
char ho ten[20];
fleat diem;
struct *tiep, *truoc:
bi

trong d6 thanh phan con trd trucc chi d€n dia chi cia d6i tuong chita cic
thong tin cha hoc sinh dimg trirde, cdn phai sira déi chuong trinh nhue the no cho
pht hop.

Bai tdp 5.5 Mo phong céch quin 1y hang doi bing danh sach mdc ndi hai
chiéu.

Bai tdp 5.6 M6 phong cach quan 1y mot diy s6 nguyén don diéu tang bang
danh sdch mdéc ndi. CAc thao tic cdn thuc hién hao gdm:

Khéi tao day s6.

Them mot s6 nguyén mdi vao trong day so.

Xoa mot s6 nguyén khoi danh séch.

Bai tdp 5.7 Viét lai cic hiam dé quy trong chuong trinh tree . c .



Chuong 6

TEP VA THAO TAC VAO/RA

Muc dich chuong nay

1) Bi€t céc thao tdc xir 1§ 1¢p nhu tao tep, doc, ghi p ..., cic (hi tuc vao ra
tép mitc thip ciing nhu cic thi tuc vao/ra theo dong.

2) Hiéu xir 1y tép truy nhap tufn ty.

3) Hiéu xir Iy tép truy nhap ngiu nhién.

1. GIOI THIEU

Viée hau dir liéu & bd nhd trong (cdc bién, mang ...) chi 1A tam thed, tdt cd cdc
dit ligu nhu vay s& bi mat khi chuong trinh két thic. Cac tép dif lidu duge ding dé
luu dir liéu va chuong 1rinh d€ dung 1iép cho nhiéu 14n sau trén cdc thit bi keu triv
nhu dia cimg, dia mém, bing tir ... Trong chuong niy ching ta & tim hiéu cic thao
tac xir 1y t&p, ca vdi t&p truy nhap tudn ty cling nhu tép truy nhap ngiu nhign.

2. CAC KHAI NIEM VE TEP

Céc khéil niém vé hé thong tép va cdc co ché dimg d¢ (ruy nhap ép 14 cac khai
niém chinh trong van dé xir Iy vao ra.

He théng cic ¢p mo td cach 16 chife Tuu tri thong tin trén thigt bi luu trit.
Trong hé diéu hanh MS-DOS irén mdi dia ciing hay dia mém ngudi ding h¢ théng
phan cdp céc 1§p, né gidng nhu mot cdu tric hinh cay trong do cd géc 1a thu muc
gdc twong tng vdi todn bo 6 dia cimg hay 6 dia mém. Ti€p dudi 1a c4c ¢p hoic céc
thir muc con, méi mot thu muc 6 thé cé cdc tép va cac the muc khic nim dudi nd.

2.1 Pudng dan dé truy nhap cac tép

Céc t1gp trong MS-DOS duge xic dinh bdi dutmg dan cita nd véi 4 thanh phin:
Ten & dia, tén cae thu muc, én t@p va phin ma rong. Tén 8 dia g6m mot chir céi
chi tén & dia theo sau 14 ddu hai chiim, xdc dinh xem 1&p niam trén 6 dia nio. Tén
thu muc bit ddu bang thu muc géc (thé hien bing ddu “\™), 11ép theo li cdc thu muc
con clia nd duge ngan cich v@i tén thy muc tnrde d6 bang ddu “\", tén thu muc
cudi ciing c6 diu “\” vi i€p theao 1a tén 1ép (161 da 8 ki tu) va phdn md rong (161 da
3 ki ).

2.2 Thé tép (File handle)

butmg din cha t¢p 12 mot cach d€ x4c dinh ¢p dd. Tuy nhién, con co mot
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cdch khac dé mo 4 1ép. Khi tao hay mé tép, he didu hanh tra lai mot s& nguyén goi
la thé t¢p. Hé di€u hanh ding thé 1&p d€ truy nhap dén mot cfu tric luu trit céc
thdng tin cin thigt cho cdc thao tic v tép.

2.3 Cacthang tin vé tep

Trong qué trinh thao tic v&i mot t&p di md, cdn cd mot s6 thdng tin quan
trong nhur cdc ¢d thuge tinh tép, kich thudce va trang thai 1ép, ché do truyén.

»  Cdc thugc tinh cia tép dd md : Binh thuding, c6 1hé vira ghi vira doc tép.
Tuy nhién trong mot s& trudmg khi t&p chita cdc thong tin quan trong,
Khong cho phép nguti khic ghi de thong tin 1én, khi dé t€p s& mang
thugc tinh chi doc. Trong mdi hé diéu hanh déu cung cdp cdc quyén nhit
dinh khi thao tdc véi tép. Khi m& tép, ¢é thé cho quyén doc hay ghi. Cic
hang S_IREAD vd S_IWRITE luong (ng véi cdc quyén doc va ghi. Néu
cho phép ca thao tdc ghi va doc thi sir dung S IREAD | S IWRITE.
Tuy nhien trong MSDOS, tédt ca cdc tep déu ngdm dinh 1 doc duce, vi
viy dat quyén S_TWRITE tuong dwong v6i S IREAD | S IWRITE.
Ham access () cho phép kiém tra cdc quyén nay.

«  Kich thude va rrang thdi 1ép : Kich thude hay chidu dai clia tep 1a s6 byte
cha €p. Ham long filelength(int handle) tra lai kich thusc
cia tép. Kich thudc cla t€p dd md ¢6 thé thay ddi bang ham int
chsize( int handle, long size). Khi tép chua mé, kich
thude t¢p c6 thé tim thdy tir trang thdi cla tép bing ham int stat
char* path, struct stat statbuf). Tuong ty, ham in
fstat{ int handle, struct stat statbuf) tra lai trang
thai clla tép dang ma.

< Ché'dg truyén : MOUIGp md¥ ra ¢6 thé theo hai ché do, kiéu nhi phan va
ki€u van ban. Trong ch€ do nhi phan, céc byte duoc xir ly ding nhu gid
tri trén thiét bi ngoai vi, khong phai thyc hién mot sy chuyén déi nio.
Trong ch€ d6 van ban, céc ki (v duge t6 chite thinh timg dong, méi dong
dugc két thic bang ki tr xudng dong (‘\n”). Khi dé c6 thé xdy ra su
chuyén ddi clia mot s6 ky tu theo yéu cu cha moi treomg. Vi du, cap ki
tr xudng dong (*\r") va ki tu vé ddu ddng (‘\n’) duge chuyén thanh mot
kf or (“\n*). Ki s Control-Z 13 ki tr bao hiéu két thic t¢p, moi ki tu sau
ki tu nay:déu khong duroc doc.

2.4 Cac kiéu vao ra véi tép

Trong ngon ngit lap trinh C khong ¢6 c4c thao tdc vio ra. Céc ham xi 1¥ vao
ra la cha cédc thu vién trinh bién dich C. Cde trinh bién dich C tuan theo chudn
ANSI ¢6 hai nhém ham vao ra véi 1&p : c4c ham vio ra theo dong qua ving dém
(Buffered Stream 1/0) va cdc ham vio ra €p muc thdp, khoéng qua viing dem
(Unbuffered Low-Level 1/0). Céc thi tuc vao ra qua vang dém coi t¢p nhu dong
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céc byte, ¢6 sir dung bd dém, mot viing nhd trung gian do ban than chuong trinh
cung cap (thyc ra trinh bién dich tu dong thuc hién giip) cho dong cdc byte doc tir
t&p 1én hoac ghi xudng tép. Cdc tha tuc vie ra mic thap thue hién cdc thao tic nay
mot cach trire ti€p, khong sir dung ving dém chuong trinh dich (tat nhién, cac ving
deém cia he diéu hanh van duge sir dung).

3. KENH NHAP XUAT VA CAC HAM THAO TAC VAO RA TEP QUA
VUNG DEM

3.1 Khai niém

Khai niém kénh xuit nhap (stream) 13 khai ni¢ém quan trong trong hé thdng
vao ra qua vung dém (poi tat [a vao ra mic L), He théng vao ra mic I cia C cung
¢fip cho céc 1ap trinh vien mot phuong tién trao doi thong tin doc lap vdi cac thié
bi truy xudl, nghia 1a C cung c¢dp cic kénh trao d61 théng tin giita chuong trinh va
¢Ac thidt hi duge sir dung. HE thong vio ra mite IF duge thiét k&€ dé lam viée vdi kha
nhiéu thiét bi khdc nhau. Dt ring mdi thiél hi ¢6 ciu tao vi cach thife hoat dong
khéc nhau, nhumg tir mdi thiét bi vat 1V nay, hé théng vao ra mic 11 tao ra mot thiét
b1 logic tuong tng goi 13 kénh xudt nhip

Tén ham Chirc nang
fopen{} M0 mot kénh xudt nhap
fclosel) bdng mot kénh xuat nhap
L pute () Ghi mét ki v [én mot kénh xudt nhap
geta() Boc mot ki tir vao tir mot kénh xudt nhap
fseeki) Tim dén mét byte duge chi dinh trong kénh xuat nhap

fprintf () Gidng nhu printf () nhimg in ra mot kénh xuat nhap
)

fscanf { Gifdng nhu scanf () nhung nhip vao tr mot kénh xudt nhap

fflushi() Ghi ra tép ndi dung viing dém tuomg tmg vdi kénh xudt nhap

fesf () Tra vé& gid 1ri khdc O ncu vi 1f hién thad trong kénh xuit nhap
1a cudi tgp

ferror () " Tra vé gid tri Khdc 0 néu c¢é 161 xudt hién trong thao tic trén
kénh xudtl nhap

rewind{} Khdi tao lai vi tri con trd vé ddu ép tuomg tmg viii mot kénh
xuit nhap

Bang 6.1 Cac ham vio ra muc Il phd bigh nhit

Tat ¢4 cac kénh xudt nhap nay duge x(r 1§ gidng nhau. B&i vi cac kénh xudi
nhap duce thiét k& doc 14p vi phan cing nén cdc hiam ding d¢ ghi dir liéu 1én t&p
trén dia ciing ¢6 thé dung d¢ ghi 1én man hinh.
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He¢ 1h0ng vao ra dir liu mic 1 c6 nhimg ham phé dung duge liét ke trong
bang 6.1. DE sir dung cdc ham nay, ban cdn gop tp ticu dé stdio.h vao trong
chuong trinh.,

3.2 Con trd tép (File Pointer)

Mot con tro tep 1a mot con tr6 kidu FILE, chi dén viing nhd chita cac thong
tin lién quan dén mot kénh xudt nhap nhu tén tép fuong (ng, tinh trang va vi tf
dang lam viégc.

Mode Y nghia

“r” M mot t¢p chi cho thao tie doc, fopen sé tra lai 16i néu tép khong dn
tai

“w Md& mot tép mdéi dé ghi, néu 18p da t6n tai, noi dung ctia nd s€ bj xo4
hét.

“a” Mé mot 16p dé ghi thém dit liéu vao cudi 1€p, t&p mai s¢ duge tao néu

tép dd chua 16n tai

T+ MG mét 1¢p cho ¢ thao tdc doc va ghi, fopen s& trd lai 18i néu tep
khong ton tai

w+ M& mdt 1ép mdi dé doc va ghi, néu tép da tén tai, ndi dung clia né sé
bi xod hét.
“a+” M mdt tep d¢ ghi them dir ligu vao cudi tép, 1€p mdi s€ duge tao néu
tép do chua ton tai
“p M tép theo kidu nhi phan
B M tép theo Kidu van ban

Bang 6.2 Cic ¢h& do fruy nhap khi md cac tép cho thao tac vao ra qua vung dém
3.3 Mot 6 ham tidu bigu
¢ Hdmm fopen()

Ham fopen () thuc hi¢n m& mot kénh xudt nhap va két ndi mot tép vén kénh
xudt nhap d6. Ham nguyén miu cla né nhit sau :

E’ILE‘.*fopen{const char *filename, const char *mode);

vdi filename la mot xau ky tr bao gém ten 1¢p hop 1¢ vai he diéu hanh va
dutmg ddn thu myc 6 né, mode 1a mo @ trang théi lam viéc cla tép yéu ciu sau
khi m0. Bing 6.2 mo & cic gi4 tri hop 1& cha mode .

Ham tra lat NULL néu thao tdc m& thdt bai, nguoc lai con trd t&p 8 duge tra
lai.
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Vi du

b

boan chuong trinh md ép readme. txt dé doc theo kidu van ban, ¢6 thé
viét nhu sau :

if {{ fp = fopen{"readwe.txt", "rt") = NULL){
puts { "Khing inddut €preacine xdn™' ) ;
exit(l): * Déng cdc tép va tra vé OS %/
}

Can luu ¥ 13 khi md mot tép dé thuc hién céc thao téc doc ghi, ¢dn phai thuc
hién ghi cédc thong tin trong ving dém ra dia giita céc ldn doc ghi. Chiang han dang
thuc hién cdc thao tdc ghi, muon chuyén sang thao tdc doc thi can phai ghi noi
dung viing dém lén dia trudc khi thue hién thao tdc doc. Cong vige d6, duge thic
hién bing cich goi ham ££1lush (fp) trong d6 £p 1a con tro t&p chi té tép dang
duge truy xuidt. Tuy nhién, néu trong cdc giai doan chuyén tiép nay, ¢o 1o goi téi
cdc ham fseek () hay rewind () thi cé thé khong cdn goi ham fflush{}.

¢ famputc()

Ham putc () ghi mot ki tu len mot kénh xudt nhap ma da md trude do, duge
khai bdo nhar sau ;

I'1nt putc{ int ch, FILE *fp};
L

& day £p 1a con tro 1¢p trd vé trong thao tdc md t8p trude diy va ch la ki tur
¢in ghi ra. Con trd £p bdo cho putc () biél phai ghi 1én t1€p nao trén dia. Ky
ch duge truyén vao dudi dang int, nhung may tinh chi st dung byte ddu (wic 1a
byte thuc sy chita ky ur) dé ghi lén kénh xuit nhap.

N&u thao tdc thanh cong, putc () tra lai ki tu vira ghi duge, néu gap 161
putc () sétralai EQF.
¢ Hanrgetc{)

Him getc () nguge lai véi ham putc () doc mot ki tr ti€p theo tir kénh
xudt nhap di md trade dé. Con tro vi tri dang (hao tac trén 1€p ty dong tang them 1,
trd deén ki ty ti€p theo. Ham nay duge khai bdo nhu saw

int getc{FILE *fp);

& day fp la con tro tép (ra vé trong thao tic md €p trude day, fp béo cho
getc () biét phai doc dit licu. b t2p nao (rén dia. NEu thao tic thanh cong, ham trd
Jai ki tu doc duge, sau khi da chuyén né thanh s6 int, néu gap 16i ching han nhu da
doc hél tép 161, getc () tra lai EOF.

Ching han doan chuong trinh sau s& thue hién doc dén cudi t¢p van ban :
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ch = getc();
while (ch!=EOF) {
ch = getc( fp}s

Nhu da biét, hé théng vao ra cdp II ciing ¢6 kha niang thao tdc véi tép nhi
phan. Khi md mot t¢p theo ki€u nhj phan, ¢6 kha ning getc () sé doc duge ci gid
tri EOF trong tép. Khi d6 doan (,huo'ng trinh trén s& khong doc hét dén cusi tép
nhu mong muon. DE giai quyé’l van dé€ nay, ANSI C cung cilp ham feof (). N6 sé
xac dinh dau 1a ddu hiéu thuc sy két thic tép tin. Doan chuong trinh nhd dud day
s& doc mot t&p nhi phin cho dén khi médy gap ki tu két thiic tép that sy :

while {!feof{fp)) ch = getcifp);

Céch nay ¢6 thé dp dung cho ¢ 1&p van ban 14n t¢p nhi phan.
¢ Hamfclaose()

Ham fclose () thuc hién dong mot kénh xudl nhap mi duge mé bii ham
md trudic d6. Khai bdo nhir sau :

[int felose( FILE *fp);

fclose (} dong kénh xudt nhip trd bdi fp, tat cd bo dém cia kénh xust
nhdp nay duge don dep tnude khi dong, cde bo dém cha kénh xuat nbap duge he
thong cung cdp trong thao tdc md trude day ducge giai phong sau khi thue thi thao
tac dong, cdc b) dém xin trude diy bang setbuf hay setvbuf ciing duoc tir diyng giai

phong
Ham fclose () trd lui O khi thanh cong, néu gip 18i no s& tra lai gid tn EOF

Luon nhé riang hé diéu hinh han ché sa t¢p md ra dong thoi, vi thé nén dong

i¢p L khi khong dung dén nd nira. Bac biét cin hm y phai dong hét tdt ca cde kénh
xuat nhap khi két thic chuong trinh.

Cac ham fopend (J.getc{), putc{), fclose () tao thanh mot b(} 16t
thiéu cdc thao tac xir ly (¢p. Chuemg trinh £ilel. ¢ thue hign chép cde ky tu (i
mot 1€p nay sang mot t&p khac trén dia.

Bai tdp madu 6.1

/*filel.e*/
#include <stdio.h>
vold main{) |

FILE *in, *out:
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char ch;

if ({fp = fopend{ “SOURCE.DAT", “rb")) == NULL){
printf{"Khong mo duoc tep nguon.\n";:
exit{l);
} .

if ({fp = fopend{ "DEST.DAT", "wb")) == NULL) {
printf{"Khong mo duoc tep dich.\n"):
exit(1);
}

while {!feof(in)} putc{getci{in}, out});

fclose{in);

fclose{out) ;

}

¢ fHam ferror()

Ham ferror () xéc dinh xem thao tdc truy xuft mot kénh xuit nhip trudc
d6 c6 18i hay khong. Khai bao ciia ham nay ¢6 dang :

int ferror{ FILE *fp);

Ham nay trd vé mot s6 khdc 0, néu ¢6 18i trong thao tic vao ra trude d6 lien
quan dén kénh xuft nhap trd bdi fp, néu thao tdc vio ra trude dé thanh cong thi
ferror({) s€trilai 0. Chi ¥ ring cO thong b&o 18i cia kénh xudt nhap vin cdn
dung cho dén khi clearerr () hay rewind () duge goi hojc khi déng tép.

¢ Hamrewind ()

Thye hi¢n khéi tao lai con trd vi tri tép tin vé déu tép. Dang khai bdo tdng
quit caand 1a :

void rewind{ FILE *fp);

¢ Hamgetw () vaputw()

Cac ham getw () vd putw() gi6ng nhu cdc ham getc() vi putc()
nhumg thuc hién doc/ghi c4c s6 nguyén 2 byte, thay vi doc ghi mot ki tr (1 byte).

Céc khai bao ciia chiing nhu sau :

int getw{FILE *stream);

int putw(int w,FILE * stream};
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¢ llam fgets () vd fputs{)

Hz théng cdc ham vao ra mifc 11 con 6 cde ham thuc hién doc ghi cac chudi
trén mot kénh xudt nhap duge chi dinh fgets () va fputs (). Dang khai bdo
cua ching nhu sav :

chax *fputs{char *str,FILE *stream);

char *fgets{char *str,int num, FILE *stream);

Ham fputs({) lam wvi¢c hoin todn gifng nhu puts ()}, chi khiac la
fputs () ghi mot chudi 1én mot kénh xudt nhip duge chi dinh. Him fgets ()
doc mot chudi tir kénh xudt nhap duge chi dinh cho 16 khi né doc duge hoac mot
ki tr xudng dong hay d doc duge num-1 ki tu. Khi £gets () két thiic, him s& wr
dong bo them 1 kit réng vao cudi chudi ma khong bo di ki tr xudng dong.

* Cdchimfread() vq fwritet)

He¢ thong cdc ham vao ra mic Tl cung clp hai ham fread () va fwrite()
cho phép doc va ghi cde khoi dir kién, Dang khai bao ctia chiing:

int fread({void *buffer,int sc byte,int so muc,FILE *fp);

int fwrite{veid *buffer, int so _byte, int so muc, FILE *fp;;

Trong trudng hop cia fread (), baffer 1A con ted trd d&n viing nhd mi nd s&
nhén i liéu dgc tir t¢p. D3I v6i fwrite (), bufler 1a con trd trd dén viing nhd ma
(v d6 thong tin s& duge ghi ién ép. Trong ca hai tnkmg hgp so byte mo td s6
byte doc hay ghi ciia méi muc (thudmg goi 1a bin ghi) con so muc x4c dinh xem
¢4 bao nhiéu muc hay ban ghi. Cudi cling fp Ia con trd trd dén kénh xudl nhap da
md trude d6. Xét chuong trinh vi du sau;

Bai tdp mau 6.2
frfilel e/

finclude <stdio.h>

vold main{) {

FILE *fp;

float f = 12.34:';

if {{fp = fopend{ "TEST.DAT", "wb"}) =— NULL}{
printf ("Khohg mo ducc tep.\n"):
exit{l}:
}

fwrite{ &f, sizeof{fleat}, 1, fp};

fclose (fp);
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Chi can t¢p duge mé vdi ch€ do truy xudt kifu nhi phan thi cdc him trén 6
thé thao téc v6i kiéu dir liéu bat ky. Chuong thnh file2. ¢ trén day ghi mot sd
kiéu float len mot tep trén dia.

Tir vi dy trén, ta c6 thé nhan thay ring buffer c6 thé 1a bién don. Tuy nhién,
fread() va fwrite () dugc iing dung nhiéu trong céc thao téc doc ghi céc
bang hay diy cédc cu triic. Chuong tinh £file3. ¢ ghi ndi dung cha bang a chita
100 58 float 1en tép ngoai chi bang mot I goi duy nhét dén fwrite ()

Bai tdp mdu 6.3
/*file3.av/

finclude <stdio>

vold main{) {

FIIE *fp;

float a[100];

if ((fp = fopend{ "TEST.DAT", "wb")})} =— NULL}{
printf {("Khong mo duoc tep.\n");
exit{l};
}

fwrite( &f, sizeofia), 1, fph;

fclese (fp);

}

3.4 Truy xuat vio ra ngau nhien (random access I/0) va fseek()

Trong hé thong cdc ham vio ra mitc I, cdc thao tic truy xudt ngdu nhién c6
thé thyc hién duge nhiy ham fseek (), né xdc 14p con trd chi vi tri cla tep (file-
position locator) chi dén mot vi tri mdi theo yéu cdu. Dang khai bdo clla £seek ()
nhyr sau : o

int fseek(FILE *fp, long int so_byte, int xuat phat);

trong do, fp la mot con (10 1&p ma né trd vé bing phép md tép trudec do,
so_byte kiéu long la khodng cich tinh theo byte k& tir vi tri xuft phat
xuat_phat d&n vi fif méi, cOn xuat_phat 12 mot trong cdc hing trong bang
6.3.

Can nhd ring so_byte phai 12 kiu 1ong d€ thao t4c dugc trén céc t8p cé kich
thurde 1om hon 64 kbytes.
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Khong nén ddng fseek () trén cdc tép van ban vi su chuyén ddi ki tur khi
nhap hoac xufit s& 1dm cho két qua cha viée dinh vi trong t&p bi sai. Chi nén st
dung fseek () v4i nhitng tép truy Xuflt & ch& do nhi phan.

Xudt phat tir Tén hing Gid tr}
Déu tép SEEK_SET 0
Vi trf hign th¥i SEEK_CUR i
Cusi tep SEEK_END 2

Bang 6.3 Cac hiing ding trong fasek
Chuong trinh £iled . c sé doc byte thit 234 trong tép DATA.DAT:
Bai tdp mdu 6.4
/*Eiled.c*/
#include <stdio.h>

void main{} ({
FILE *fp;
float £ = 12.34;
if ((fp = fopend( "DATA.DAT", "rb")) = NULL} {
printf{"Khong mo duoc tepAn");
exit(l);
}
fseek{ fp, 234L, SEEK SET);
printf{ "Ki tu thu 234 la : %", getci{fp});
fclose (fp);
}

Chd ¢ ring trong 134 goi ham Fseek () & trén c6 thém hau t6 L v3o sau hing
234 dé bit budc trinh bign dich xir 1¥ hing nay nhu mot 56 long int, Cing c6 thé
st dung chuyén kidu dé thuc hi¢n diéu nay nhu sau :

pos = 234;
fseek({ fp, (long)pos, SEEK SET);

Néu fseek () trd vé gid tri O thi ¢6 nghia 1A thao téc dich chuyén thanh
cong, nguek lai khi £seek () trd lai mot gid tri Khdc O c6 nghia 12 thao tdc that
bai.
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3.5 Céc kénh xuit nhap stdin, stdout, stdaux, stdprn, stderr

Khi mét chuong trinh C duge thyc hign, ba kénh xuft nhap sau déu duge tu
dong md ra. Cdc kénh xudt nhap d6 12 clia cdc thist bj nhap chudn - stdin, thist
bi xudt chudn - stdout va thigt bj bdo 18i chudn - stderr. Thong thudng céc
kenh xudt nhap ndy chi t6i ban phfm va man hinh, nhung h¢ diéu hanh c6 thé déi
huéng ching ching d€n cic thiét bi kénh xu4t nhap (thiét bi logic) khéc.

V1 cdc kénh xufit nhap ndy 1a nhimg con trd tép, do d6 he théng vio ra mic 11
c6 thé sir dung chiing d thuc hién cdc thao tdc vao ra trén trén ban phfm va man
hinh. VI dy ham putchar () sau s& ghi mot kf tu ra thi&t bi ra chudn:

void putchar( char ¢}
putc{ c, stdout);
}

Néi chung, stdin ding € doc vao tir ban phfm, stdout ding d€ ghi ra
man hinh vd stderr cling ding d€ ghi ra man hinh.

Cén nhd rang cdc con trd t¢p ndy duge ty dong tao ra khi chuong trinh bét ddu
va tr dong dong lai khi chuong trinh két thiic, khong nén c6 tinh déng hay md
chiing.

Ngoai ba thi¢t bi chudn trén, ANSI C cdn cung cdp thém hai kénh xuft nhap
clia hai thiét bi khéc d6 I :

~ stdaux : 1a thiét bi phu trg chufn, thudng 1a COM, diing dé két nsi v6i
céc thidt bi vao ra tudn wr

- stdprn :lathi€t bi in chuén (m4y in), thudng 13 PRN hay LPT!1
¢ Cdc ham fprintf () vad fscanf ()

Ngoai céic ham vio ra co ban duge trinh by & trén, he thong vao ra muc I con
¢6 hai ham khdc 13 fprintf() vd fscanf (). Cic ham ndy xir ly gidng
printf () va scanf (), chi c6 mot diém khéc 13 ching thao tdc véi cdc kenh
xuft nhap. Dang khai b4o t6ng quét cia la :

int fprintf( F:U_.Ef *fo, ®au_dieu khien, danh_sac:h_thammso};
int fscanf( FILE *fp, xau_dieu khien, danh sach tham so};

Trong d6 £p 12 con trd t¢p trd vé bdi thao tdc md kénh xuft nhap trude d6.
Nhur da néi & trén, ham fprintf () ket xust dir liéu ra theo khuon dang qui dinh
cha xau_dieu_khien lén mot kénh xu#t nhap (cht khong phai ra thiét bi ra
chudn nhu clla print£()), cdn £scant () s& nhap dit liéu theo khu6n dang qui

dinh cta chui diéu khién tir mot kénh xust nhap (chit khong phai tir thiét bi vao
chudn nhu clia scang ()).
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Hai ham nay tra lai mot tri s6 nguyén, mo ta sd byte dd ghi hodc doc duge.
Khi gap 181, c¢i hai ham trd lu EOF

4. CAC HAM THAO TAC VAO RA TEP MUC THAP

4.1 Téng quan vé cac ham vao ra murc thap

Do tinh lich sir, & giai doan méi hinh thanh vi phat trién, ban ddu ngon ngir C
duge phat trién trong moi trudng he didu hanh UNIX. Ngay nay, do nhimg wu diém
clia minh, ngén ngit C tr& nén thong dung, phat trién manh mé trén cic hé dicu
hanh khic nhue DOS, OS/2 ... Nhung dé duy tri tinh k& thira va khd nang tuong
thich cha cdc chuong trinh vigt bing C dirdi he diéu hanh UNIX, hé thdng cdc thao
tdc vao ra vol t¢p miude thap van duce dia ra. Cic thao tic nay thap hon vaéi cac thao
tic ma ta da lam quen trong phin trude. Ching gdn giii véi céc thao 14c truy xudt
clla mdy hon, ma thye ra cdc him vao ra tép mue 1 chi yéu ciing dua trén hé thang
cac thao tac vae ra vio ra muc thip nay nén nd con duge goi 1a hé thong vao ra
muc I hay hé théng vao ra gidng UNIX hay h¢ thong vao ra khong duge cung cip
vitng dém. Thyc ra, d¢ thue hién cdc thao tic vao ra, h¢ didu hanh sir dung cac

ving dém riéng. § day ta hiéu Ia c4c ham niy khong sit dung céc viing dém cla
trinh tién dich C cung cdp cho rigng cdc thao (4 vao ra ndy. Bing 6.4 dudi day
trinh bay mot 0 haim vioramic [ . .

Tén ham Chitc nang

read () Doc dir licu tir dia vao ving dém -
write () Ghi dit li¢u tir ving dém ra dia

open () . Md& mot ép trén dia

close () Doéng mot tép trén dia

lseek () Chuyén vi tri thao 14¢ trén tép

unlink() Xoa mot 1&p khdi tha muc

Bing 6.4 Mét $& ham truy xuat théng dung midc thip

Khong pidng vt getc () vi putc() b nhimg ham doc Kf (u tir kénh xust
nhap dit kién hay ghi ki tu ra mot kénh xuft nhip, read () viwrite () doc hoic
ghi thong tin 18n ving nhd méi lan duge goi (Wde 1h mdi 1an truy xudt ca khoi thong
tin chit khong phai timyg byle ki tg( cdch xir Iy ndy twong e nbue cdch xir 1y cia
fread() vafwrite ()},

D€ ¢6 thé sir dung cdc ham vao ra mde thap niy, cdn phai cung cip céc thong
tin cin thi€l vé cdc ham nay cho chefong trinh bang cdch dit chi thi

#include <do.h>

vao dau chuong trinh.
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4.2 Mot sé ham vao ra mire thap thong dung

¢ Hdamopen{)

Khong giong nhir h¢ théng vao ra tép mic 11, h¢ théng vao ra mic | nay
khong sir dung kénh xudt nhap va con trd tép, ma nd skt dung thé t&p.

Ciing nhu trong hé thong vao ra mite 1, mot tép phai dugc md ra trude khi
thuc hign céc thao tac trén t&p dé. Mol tép duge md bing ham open (), n&u thao

tdc md thanh cong thi ham nay trd vé mot s6 nguyén 1a thé tép tuong tng véi 18p
vita mé¥. Dang Khai bdo 10ng quét cha open () 1a:

iint open(char*ten tep,int mode {,unsigned access]); —I

Trong @6 :
ten tep latén hop 1é cia mot tép

raode 1a mot trong cde hiing sau :

Hing ki hién Gia tri Hiéu qua
O_RONLY 0 Chi doc (read-only)
OJ_WRONLY ] Chi ghi (write-only)
0O _RDWR 2 Boc/ghi (Read/Write)

Bang 6.5 Cac gia tri co ban cla mode

Ba ché do trén 14 ba ché do co bin, cdc hang ki hi¢u tuong img vai chiing duge
dinh nghia trong tép “fcntl.h™ Do d6, néu chuong trinh mudn sir dung céc
hiing ki hiéu niy, dong chi thi

#include <fentl.hs

cin phai duge dat & didu chuong trinh.

Ngoai ra, ANSE C con che phép mdt s6 muc lua chon khédc cha mode, céc lua
¢hon nay ¢6 thé k&t hgp véi nhau nhey todn tr OR (rén bit. Xem bang 6.6.

Néu khong ¢ mo 1a cu thé tép md theo ché dg van bin hay nhi phﬁn thi t&p
dugie md ra theo, gid tri duge hiu trong bién cong cong  £mode (gid tri méc nhién
cla hi¢n nay la ch¢ do van bin).

Vide sir dung tham s0 access trong ham open{) ¢6 lién quan téi hé diéu
hanh, mot phién ban khic cliia him open {} lién gquan dén hé diéu hanh DOS cé
¢n la open, dang khai bao tong quat clia ham nay la :

int copen{ char *ten tep, int mode}; —I

Nhu vay trong ham nay ho qua tham s6 access,
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Ham open () khi goi thanh cong s& tra v8 mQt trj nguyén duong, d6 chinh 13
thé tép. Sau nay, céc thao téc v6i tép duge thire hign thong qua thé tép trén.

Khi ham open () gap 18i, nS s& trd lai gi4 tri -1 va bién todn cuc errno
bing mot trong céc gi4 tri sau :

ENOENT
EMPILE
EACCES
EINVACC

: Khong c6 tép nhu vy

: Qué nhidu t¢p dugec md

: Khéng c6 quyén truy nhap
: Khong ding mé truy nhap

Céc hang trén dinh nghia trong tép titu dé errnc.h

Hing ki hi¢u

Hiéu qua

O_ANPEND
O_CREATE

O_TRUNC

O_TEXT
_O_BINARY

T4t cé céc tdc vu ghi déu thuc hién & cubi tép

Néu 1¢p chua t6n tai trén dia thi né s& duge tao ra. Néu
sit dyng mode nay, con phai cung c&p thém tham sé tha
ba access mo ta trang théi truy xudt cla tep d6i véi hé
diéu hanh tir c4c hing kf hiéu sau :

« S_IWRITE : 4& cho phép ghi
« S_IREAD : 4& cho phép doc
« S_IWRITE | S_IREAD : cho phép ca hai

Céc hing kf hiéu ndy duge dinh nghia trong 12p
sys\stat.h

Xod ndi dung clia mgt t¢p n&u né dang t6n tai, thudc tinh
clia né duge giit khong d6i

M tép & dang van ban
Mé& tép & dang nhi phan

Bing 6.6 Céic gld tr] khike clia mode

¢ Hamclesel()

Thyc hién d;’mg mot ¢p twong tng v6i mot thé tép duge md ra trude d6. Khai
bdo ciha né c6 dang :

int close{ int hancdle};

Khi goi close (), n6 s& gidi phéng thé tép, thé tap ndy c6 thé sir dung cho
tép khdc. Ngodi ra close () cdn thyc hién ghi cic thong tin cdn chtta trong viing
dém lén dia. Néu déng mot t¢p khong thanh cong thudng din t6i hau qué m4t s§

ligu,
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Ham close () trd lai gid tri O khi né thuc hi¢n thanh cong va -1 khi né gap
18i, ching han ban da 14y dia m&m ra khdi 6.

¢ Hamcreat()

Thue hién viéc tao mot t8p mdéi cho thao tdc ghi vé& sau, néu t&p 84 t6n tai, né
s& ghi d? 1&n t&p d6. Dang khai bdo cliané:

int creat({char *ten tep, int access);

Y nghia cia cdc tham s& giSng nhu cla ham open ().

Khi tép di t6n tai, him creat () dit 40 dai tép bing 0, cdc thudce tinh khéc
clia tép khong thay d6i. Cdn khi tép d6 lai c6 thudc tinh chi doc, hdm creat () s&
khong thuc hién duge va tép khong thay déi. Mot tép tao bing creat () lubn md&
theo ch€ d0 nhi phan hay van ban tuy vdo bién todn cyc _fmode.

Gid tri trd lai clla ham creat () gi6ng nhu gid tri trd lai clia ham open ().

Tuong tu nhu ham open (), viée sir dung tham s access cé lién quan dén
hé didu hanh UNIX, mot phién ban khéc ciia C gin lién v&i moi trudng DOS Ia
hdm _creat (). Dang khai bdo clahdm _creat () nhu sau:

int _creat( char* ten tep, int attrib); J

Trong 46 attrib 1A thudc tinh tép méi duck tao ra, ¢ thé sir dung cdc hing
sau d€ x4c dinh thu¢c tinh cha tép :

FA_RDONLY thugc tinh chi doc
'FA_HIDDEN thuge tfnh 4n

FA_SYSTEM thudc tinh h¢ thong

FA_ARCH thugc tfnh luu trit

¢ Hdmwrite()

Ham write () thuc hién ghi dif lidu ra t¢p. Dang khai bdo t8ng quét clia né
la: :

int write{ int handle, void *buf, unsigned len);

Trong d6 handle [ thé tép nhan duge tir cAc thao tic open (), creat ()
... trufc day, len 1a s6 byte ham mudn ghi va buf 1 con trd trd dén viing dém
ma ham d6 ghi.

Khi thanh cong, ham tra vé s6 byte duge ghi thyc sir cdn néu c6 18i ham trd lai
gid tri -1. Néu s6 byte thuc sy duge ghi nhd hon s6 byte yéu cdu ghi thi c6 nghia 1a
d4 xdy ra 18i (ching han dia ddy).
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Khi thao (ac v 1¢p vin bin, néu ham write () nhan duge mot ki i LF, né
s¢ ghl ra cap ki w LF/CR.

¢ Jlanmivreoado

Nguge vin him write (), ham read () thye hien doc dit lieu tir mot tép di
md vao bo nhd. Dang khai hiao cua him read () nhu sau:

L‘.r_t readi iat handle, weid *buf, unsigned len); —]

Céc tham s6 nhir trong write (): handle la thé tép, buf 1a dia chi viing
nhdr doc dir licu vio va {en st byte ma read () thir doc vao bo dém buft.

Khi thinh cong, ham read{; trd lai s& byte thue sy dat vio buf. Khi truy
nhdp "dén cudi 1¢p - End OF File”, read tra lai 0. Con khi ¢6 161, read () 1ra lai -1
vagin ma 16i tremg tmg cho bién toin cue errno.

Khi md 1&p theo kicu van bin, read () khi doc s& bo qua cdc ki tur tro vé ddu
dong CR vi nd & thong biao hél tép khi gap ki tv Crl-7Z ddu tién. Chd ¥ ring s&
byte ma read () doc thinh cong duge ra laj khong dém céc ki te CR va Ctrl-Z.

¢ [l lseei ()

Ham lscek () cling ding d¢ thuc hign truy xudt ngdu nhién cac ép tuong, tu

nhir hum fseek (; nhu thao tic true Gép v tép khong qua cdc kénh xudt nhap.
Khai bido cia 1seek {1 nhu sau

Eonq lseekiint handle, int so byte, int xuat. phat) ;

Y nghia cdc tham s6 hoan 10an gicng nhu ham fseek ().

Vi duy sau thae hign tio mot (ép mi, ghi Ién t¢p mot xdu, sau d6 thye hign doc
[ xan di,

Baitap mau 6.5

/*filel. ax/

#lrclude <sysistat.lo
mincluae <stping. b
Hire ] CT;str_i_i ol
tinelude <fort 1
finclude g,
Lotomaein fvelodh

int handle;

Jhar msg[l — "This s o4 Tost";
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i* Tao tép */

handle = open ("TEST.$$$", © CREAT | O RDWR, S IREAD | S TWRITE);
0ol elit Hen fén tép */

writethandle, msyg, strlenimsg));

IE Chuven dén ddu 1ép ¥/

lseek (handle, 0L, SEEK SET:;

i Dow ede ki ot 16p cho dén khi pdp EOF ¥

ao |

read {handle, &ch, 1);
printfi{"=c", chj;
twhile (!eof{handle)};
closethandle) ;

return 0;

)

5. CHON PHUONG AN SU DUNG

P61 vdi nhitng chirong trinh mdi, nén sir dung hé thong vao ra muace 11 . Tuy
nhién, cic chuong trinh sir dung hé théng vao ra ¢dp [ vAn ¢6 thé diing trong nhiéu
nam nifa.

Trong hé théng xudt nhip cap 11, khi lam vi¢e vdi cde tép van bin, ban nén sir
dung ham getc () va putc{) & ché dd van ban. Tuy nhién khi thao tac véi
nhing (¢p nhi phan hoic cde 1€p ¢6 kidu dir licu phie tap, nén sir dung cdc &p nhi
phin v cdc him fread () vi fwrite ().

bic bigt, can luu y ring khong bao gion duge tron ldn cic him thuge hai he
thong vao ra khdc nhau vio trong mot chuong 1rinh, béi vi phuong phip & can va
XUy cc 1¢p cha moi he thong khiac nhau vaa chiing ¢6 thé gay 1di loan 1dn nhau,

¢

6. TOM TAT :

6.1 Cac Ioi thugng gép khi lap trinh

Quén khong gop tép ticu d¢ cua thu vién cac hiom di dung.
Quén mé& tep trude khi thie hién cde thao tac xit ly.

Dung con (rd 1&p qui chicu dén mat (¢&p khong hop 1¢.

M mot t¢p chua t6n tai cho thao 1dc doc,

171




Tép vd thao tdc vdo ra

M& mot t¢p dé doc, ghi ma quen khong gdn cdc quyén truy nh4p tuong ing
cho né {cdc quyén nay tuy vao timg hé didu hanh).

M& mot t¢p d€ ghi ma khong cdn di viing tréing trén dia,

Mé mot ¢p di t6n tai cho cé thao tdc ghi va doc trong khi muc dich sif dung
chi céin doc, khi d6 ndi dung cla tép c6 thé bi thay déi do khong dé § ma chang c6
m{t huu ¢ gi cho ngudi diing.

8.2 Cac théi quen &t khl 1ap trinh

Bam béo ring con trd tép trong céc 10 goi him 12 hop 1.
Péng t¢p ngay mé&i khi chuong trinh khong cén d&n né nita
Phai d6ng het tat ca cde tép trude khi thost ra khoi chuong trinh

MG 2p theo ché€ d chi cho phép doc néu noi dung tép cén duoc gilt nguyén,
diéu ndy trdnh cdc thay d6i n0i dung tep ngodi mong mu6hn.

7. BAITAP

Bai tdp 6.1 MG mot 1&p van bin, d&m xem t&p tin d6 6 bao nhidu ddng, bao
nhiéu k¥ tu va bao nhiéu tir.

Bai tdp 6.2 Doc cic s§ nguyen tir ban phfm réi luu chiing vao mot tép van ban
tén 1a “NGUYEN.DAT", mdi s6 nguyén tren m¢t dong. Doc lai tep d6 va luu cdc
s6 vao mot méng s6 nguyen. SAp x€p tang dén diy s6 nguyén réi ghi ching vao
cudi ¢p “NGUYEN.DAT",

Bai tdp 6.3 C5 m{t 18p van ban chifa cc s6. Ddng ddu tién 1A mot s6 nguyén,
cdc dong ti€p theo ¢4 hai s6 thyc trén mi dong. Hai s6 thyc phan csch nhau bing
mot ddu phdy va mot s8 dfu cch, Hay doc cée s6 tir t&p va liru mot cfu tric mo ti
toa 40 mot da gidc. S nguyén mo (4 s6 dinh clia da gidc, m&i cap s6 thuc tuong
tng 1 toa 49 mot dinh cla da gidc.

Bai tdp 6.4 Lam lai cdc bai tap 6.1 v 6.2 v6i céc tép nhi phan.

Bai tdp 6.5 Cai (ién céc chuong trinh trong céc bai tap miu 5.5, 5.6, 5.7 trong
chuong 5 bang c4ch thém vao kha ning luu lai cdc danh sich (ngan xé&p, hang doi,
cdy nhi phan) trong céc t&p md & ché do nhj phan. Khoi phuc lai cde danh sch ban
ddu bing céch doc lai noi dung céc tép vira ghi.
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Chuong 7

PO HOA

Muc dich chuong nay

1) Khéi niém chung vé& man hinh dé hoa

2) Biét cAch khoi dong ch€ do d6 hoa

3) Lam quen v&i cdc ham d6 hoa clia Borland

4) Céch st dung cdc ham da néu dé viét cdc chuong trinh d6 hoa.

1. GISI THIEU

Giao dién d6 hoa dang ngay cang tré nén phd bién trong céc g dung trén
mAy vi tinh. C4c phdn mém trén DOS true day ding giao dign van ban nay ciing
chuyén din sang giao dién d6 hoa, tham chf he diéu hanh DOS gidy day ciing ¢
DOS-Shell, mot hinh thitc giao dién than thién v6i ngudi ding. Cic he di€u hanh
ngdy nay nhu Windows, OS/2 trén cic mdy PC, hay System trén cdc may Mac la vi
vy dién hinh cho loai giao dién trén.

Tuy nhién, c6 mot thyc t€ 12 danh sach cdc loai bo mach v man hinh ngay
cang nhiéu, vi vay viéc viét mot chuong triinh d6 hoa ddm bdo v& mat t6¢ df nhung
vin d4m bio tinh tuong thich cao bing hop ngit 1a khong thé duge nita.

CAc héng viét trinh bien dich C ¢6 dua ra céc thu vién d6 hoa thyc hi¢n cédc
thao tdc 46 hoa co ban, gidp cho viéc phét trién nhitng tng dung d6 hoa trd nén dé
dang hon, dm bdo tinh tuong thich cao, cho phép tmg dung chay trén nhiéu cfu
hinh khéc nhau vé phdn ctimg.

C6 thé nhan thdy thu vién cdc ham d6 hoa ciia céc trinh bien dich khéc nhau
khong gidng nhau. O day, ching t6i xin gisi thiéu thu vién céc ham d6 hoa cia
hang Borland.

Tuy nhién, truéc hét ta sé& tim hiéu cdc vén dé co bdn cha d6 hoa trén cic mdy
tinh c4 nhan.

2. DO HOA TREN MAY TINH CA NRAN

Trong céc méy IBM PC (va twong thich), thiét bi ra man hinh gém c6 hai
thanh phdn: bo diéu khién man hinh (display adapter - hay cdn goi la bo mach hién
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thi) va man hién thi (display monitor). Adapter [a mot bo mach cém trong mot kKhe
hén trong mdy tinh va monitor d¢ két xudt cdc ki tr hay cde hinh vé. Man hinh
duge chia thanh cdc diém sang nhd (mdi diém sang ndy duge poi ta mot diédm anh -
pixel - viét tat cla picture element). S5 lrgng cac diém séng nay trén man hinh xadc
dinh do phan giai cia nd. Ching han man hinh ¢6 do phan gial 640 * 480 ¢6 nehia
[&@ man hinh duge chia nhd ra thanh ma tran cdc diém, chiéu ngang cO 640 diém,
chicu doc ¢d 480 diém. Céc hinh anh hi¢n thi trén min hinh duoc 13 do bo didu
khi¢n man hinh quin Iy man hinh diéu khién cdc diém sdng trén monitor (bat hay
tau.

Mdy tinh c6 thé hoat dong theo hai ¢hé do hién thi khdc nhau: cié dg vin bdn
v fié'dg dé hou. Hai ché do nay khac nhau & cach quan ly cdc diém anh trén,

Trong cheé do van ban, cdc ki tu duge uu thanh cdc mau (cde 6 hinh chit nhat)
khi mudn hién thi mot ki 1 trén man hinh, chuong trinh chi cdn gin ki tr yéu cdu
hién thi dén cho bo mach man hinh, bo mach man hinh s¢ hién thi ki ty trén theo
man dang ki trude. Céac diém dnh trong hinh hop khung cita ki tu s& dugc bat hay
it dong thoi. Lam viée trong ¢hé do vin ban, céc diém anh duge quan 1y theo timg
nhom, cdc hinh hop ¢6 kich thude nhir nhau, chiang han 8 ¥ 8, 8 * 16,9 * 16 ... fuy
viiy do phan gidi va ché di hoat dong. Naéi chung, trong ¢hé do vin ban, man hinh
¢6 kha ning hién thi 25 dong, m&i ding RO ki .

Trong c¢hé do dé hoy, ta c6 the thao tac timg diém anh mat, ¢d thé tao nhimg
hinh hop vEé cée Ki tir trong do nhar trong ché do van bin, hay ¢d (hé vé cic diém
riéng biét, cic dudng thiang, dudng cong, cdc anh tuy thich. Tuy nhién, khi dé do
phai ty quan Iy timg di€ém anh nén lugng thong tin cin quan 1y it lon. Hay thi so
sanh, trong ché do van ban 25 dong 80 cot, tdng cong c6 25 * 80 = 2000 ki uy,
trong khi dé véi do phan gidi 640 * 480 nic [a chitu ngang ¢6 640 diém anh, chiéu
doc ¢6 480 diém anh thi t6ng cong cb 181 640 * 480 = 307200 diém. D6 1a 1y do tai
sao XUt 1V cdce thao tdc do hoa 1au viv 18n bo nhé hon céc thao tac trong ¢hé do van
ban.

2.1 Céac bod digu khién man hinh va man hinh ctia cac may IBM PC va
tuong thich

6 6 kidu man hinh thong dung 13: MDA (Monochrome Display Adapter),
CGA (Color Graphics Adapter), EGA  {(Enhuanced Graphics Adapter), HGC
{Hercules Graphics Card), MCGA {Multicolor Graphics Adapter) vi VGA (Video
Graphics Adapter). -

Ban diu, MDA dirge diing trong cic may 1BM PC. N6 c6 kha ning hién thi 25
dong. mdi dong ¢é 80 ki 1y trong ché do vin bin vdi 2 maw. Nhung né khong cé
kha ning hién thi dé hoa. HGC hién thi van ban giong nhu MDA, tuy nhién né ¢6
kha ning hoat dong & ch& do do hoa vai do phan gidi 720 * 348,
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CGA ¢4 khé nang hién thi cd d6 hoa 14n van ban va eo kha nang hién thi mau
trén cac monitor mau. Trong ché do van ban, CGA ¢6 (hé hién thi 16 mau chit khéc
nhau (8 mau véi 2 mitc sdng khéc nhau) va 8 mau nén khic nhau. Trong ché do do
hoa, n6 ¢6 kha nang hién thi 4 mau véi do phan gidi 320 * 200. Néu chon chi hién
thi 2 mau, do phan giai clia nd tang len 640 * 200. M6i quan hé gilta do phan gidi
va s man s& duge gidl thich sau.

EGA, do IBM dua ra nam 1984, nang cao d¢ phan gidi vi 6 lugng mau hon
nita. D¢ ddm bao tinh wong tich, EGA ¢6 kha nang mé phong theo CGA. Do phan
£idi cao nhil trong ch& do d6 hoa cua EGA [ 640 * 350 vdi 16 mau khac nhau.

VGA duge IBM dua ra cung vai MCGA, VGA nang cav cde diic tinh cha
EGA. Trong video mode (mode 12h), VGA c6 d¢ phan giai 640 7 480 vdi 16 mau
khic nhau duge chon & bang 256 mau. VGA ciing cho phép hoat dong & ché da
256 mau khdc nhau véi do phan gidi 320 * 200 (mode 13h). VGA ¢6 1hé hoat dong
o 14t ca céc ché do cia CGA vi EGA. MCGA tuang w nhuy CGA nhumg ¢6 ché do
d6 hoa 2 mau vdi do phan gidi 640 * 480,

Man hinh VGA chudn thudc loai man hinh tuong tu, khac vdi cac man hinh so
nhu MDA, CGA, EGA. Diing nhir t&n goi, cac man hinh s0 dung mot s6 xac dinh
cac dudmg tin hiéu on/off dé hién thi mau. Vi du man hinh EGA sir dung 6 dutmg
tin hiéu 1a cic dudng red, green, blue va cde duimg sang hon cia 3 mau nay. Vay
10ng ¢Ong, né ¢6 khit nang hién thi 161 da 276 = 64 mau khdc nhan, Tuy whién tai
méi thoi diém né chi ¢6 kha nang hién thi 16 miu khic nhau (lrong s6 64 miu
trén), vi chi ¢d 4 bit cho mbi diém. Trong cic man hinh tuong wr, cic dudmg tin
higu red, green, blue ¢6 thé thay doi chir khong phdi chi ¢6 1t va hat nhu trong
man hinh s¢. Diéu ndy cho phép man hinh tuong tir hién thi rdt nhiéu miu khic
nhau (c6 thé tam hi¢u 14 v6 s mau). Tuy nhién kha ning sinh mav trén cac ho dicu
khién man hinh lai han ché, vi du MCGA diing 6 bit d¢ biéu dién méu. C6 mot ho
DAC (Digital-to-Analog Converter) sé chuyén céc tin hiéu s& nay sang thanh 1in
higu tuong tu trude khi chuyén sang cho moenitor. Vi vy thue ra, 6 lwong mau
khdc nhau c6 thé hién thi dige cdce dinh béi mién gid tri duge hicu Qién sé trong ho
diéu khién man hinh.

2.2 Cac bo didu khién man hinh ¢é dé phan giai cac hon

IBM 8514/A a bo mach d6 hoa c6 phin cing dong xtr ly cac tin hi¢u. 8514/A
chudn cho phép do phan giai téi 1024 * 1024, c4c phién ban sau nay ¢é do phan
gidi 1én t8i 2560 * 2048. Giita 46 phin gidi cGa 8514/A va VGA chudn la d§ phan
gidi chia bO didu khién Super VGA, do phan gidi 800 * 600 hay 1024% 768 véi 16
maw. Do su phat trién manh mé cia man hinh va b diéu khién man hinh, nén ngay
nay cic phdn mém thuong mai dat duge chat lugng tot thudmg st dung cac man
hinh vi bo diéu khién tir loai VGA tr len.
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2.3 Lap trinh trén bo mach man hinh

Gifng nhur hiu hét cic thi€t bi ngoai vi cha mdy IBM PC va cdc méy tuong
thich, hu hét c4c bo mach man hinh déu cé thé 14p trinh qua c4c thanh ghi bing
céch truy nhap truc tiép cdc cOng vao ra. T4t ca céc bd didu khién man hinh clia PC
déu sir dung mot nguyén 1y chung: mdi mot diém anh déu tuong ding v6i mot s& bit
trong bo nhd ndm trén bo mach man hinh (Video RAM). B6 diéu khién man hinh
doc céc gid tr tir Video RAM d€ hién thi c4c diém anh lén man hinh. Diéu nay cho
phép ban hién thi cdc van ban ciing nhir cAc hinh v& trén man hinh bing céch thao
tac truc ti€p trén Video RAM.

Trong ch€ d¢ hién thi vin ban, c4c miu hinh chit nhat cic diém duge diing dé
hién thi cdc ki tr. M8i ki tu cdn diing 2 byte dé hién thi: byte thap ding d€ luz ma
8 bit ASCII clia k{ ty, byte cao luu céc thudc tinh hién thi cha ki tw nhr mau chit,
mau nén, thude tinh nhép nhdy. Miu cdc ki tir cdn thi€t cho viéc hién thi ki ar duge
liru trong cdc bang riéng luu trong b nhd (46 1a céc bang font - cic font ngdm
dinh s& duge luu trong ROM va dugce doc vao bd nhd khi khéi dong)

Trong ché do d6 hoa, s6 cdc bit cdn thiét d€ biéu dién mot diém anh wy thuoc
vao s8 mau duge hién thi. D6i véi man hinh den tring, m&i diém anh hoic tit hoic
bat, vi vay chi cfin | bit dé bi€u dién 1 diém anh. D6i véi trudhg hop 16 mau, ta
cdn 4 bit d€ luu giit thong tin v& mbi diém. NG6i chung nfu ding n bit d€ hn giir
thong tin cho m&i di€ém thi c6 thé c6 t6i da 2° mAu khéc nhau. Ta biét ring bo nhd
trén bo mach man hinh la han ché, thudmg d6i véi VGA 14 256K. Do d6 khi ting
do phan gidi, sd mau c6 thé bidu dién déng thdi s& giam di vi ngugc lai.

T4 chiic vat Iy clia Video RAM khong gidng nhau giita c4c loai bo diéu khién
man hinh.  day khong phai 1a mot cuén séch viét su vé van dé nay, nén khong di
sau cu thé vdo cdu tnic cée loai bo didu khién man hinh. Tuy nhién c6 thé thiy
rdng viéc 14p trinh truc ti€p trén bo mach man hinh 13 mét viéc khé khan, chua ké
dén vén dé tuong thich nhdm dim bao mot chuong tiinh c6 thé hoat dong 6t trén
loai bo mach man hinh ndy vin c6 thé hoat dong trén bo mach man hinh khéc.

2.4 Cac chuéng trinh con BiOS Video

Céc chuong trinh con BIOS ndm trong ROM cuia cdc may PC. D6 13 nhitng
chuong trinh con chuin phuc vu cho viéc 14p trinh v&i cdc bo diéu khién man hinh.
Ding ngét 10h, ta cé thé thao téc véi mot loat cdc ham thao tdc v&i man hinh, cho
phép dit ché€ d6 video, doc va ghi timg diém... BIOS chi cung cdp c4c thao tdc co
ban nh4t d6i vdi man hinh, nhung céc thao tdc ndy tuong d6i cham. Dé vé nhanh
hon, dac biét la trong ch€ d¢ d6 hoa, ta cin phai thuc hién céc thao tic truc ti€p vé&i
b6 nhé man hinh. R6 rang ding BIOS thi nang cao duge tinh twong thich véi nhiéu
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loai bo diéu khién man hinh khédc nhau nhung t6¢ dé s& cham hon rit nhidu. Con
thao tac tnec ti€p v6i bo nhd thi t6c do nhanh hon, nhung tinh tuong thich lai gidm.

2.5 Giai phap

Trong khung cinh nhu viy, cdc hing viét trinh bién dich C dua ra thir vién céc
ham phong phu hon, chay nhanh hon BIOS mi vin ddm bao tinh trong thich. Hon
nira, cic ham ndy sir dung dé dang hon cdc chuong trinh con cung cp bdi ngit 10h
cua BIOS. B¢ sir dung cdc ham nay, khong c4n phai hiéu vé& cfu tric cy thé cia
timg bo di€u khién man hinh.

Cy thé trong gidi phdp clia Borland, ta chi cdn hiéu mé hinh duge Borland sir
dung. Sau day, ching ta s lam quen din d4n v6i cdc khdi niém he toa do, méu sic,
bang miu, cdc kifu dudng, cic hinh co ban ...

3. CAC CHE b0 b0 HOA, HE TOA PO

3.1 Man hinh va hé toa d&

Trong ché df d6 hoa, man hinh dwge coi nhu mot ma tran cac diém anh riéng
1é. Tuy theo ché& do d6 hoa va bo diéu khién man hinh, chiéu rong va chiéu dai clia
ma trdn ndy (duge do bing sd diém) 6 thé 1a: 320 * 200, 640 * 200, 640 * 400,
640 * 480, 720 * 348, 800*600, 1024*768, 1024%1024 ...

3.2 CAc tép chia trinh digu khién man hinh cta Turbo C

Turbo C ¢6 ridt nhiéu trinh diéu khién man hinh cho cdc bo diéu khién man
hinh khac nhau nhu CGA, EGA. C4c t¢p nay c6 phidn m& rong 13 . BGI

3.3 Tép tiéu de graphics.h

Tép graphics.h chifa cdc nguyen miu cta céc him d6 hoa, Khi st dung
cdc ham d6 hoa phai dat chi thi sau day 1én ddu chuong trinh.

#include <graphics.h>

Tép graphics . h ciing cdn chita c4c hing duge cac ham d6 hoa ding dén.
3.4 Khéi ddng hé dd hoa

D£ khdi tao d6 hoa, ban diing ham initgraph () nhu sau:

void far initgraph( int far *driver,int far *mode,char far *path);
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trong do:

driver 1a diachi cha s8 hiéu trinh didu khién d6 hoa. Trong Turbo C, cd
thé chon c4c trinh diéu khién d6 hoa trong bang 7.1.

mode 1a dia chi clia s6 hiéu kiéu diéu khién d6 hoa. Bang 7.2 liét k& cac
kiéu dé hoa tuong tmg vdi cdc diéu khién khéc nhau.

path: mo td dudng dén t6i noi chita 1&p ¢ chuong trinh diéu khién d6 hoa.
Nhé 1a phai ding hai déu “\\” dé phan tich cic thu muc.

Gia tri Tén hang Ghi chia

0 DETECT Heé thdng tu phét hién kiéu d6 hoa cao nhit
cd thé duoc.

1 CGA Sir dung trinh diéu khién cia man hinh CGA

2 MCGA nhur CGA

3 EGA 256 K b nhd trén board EGA

4 EGA64 64 K b6 nhd trén board EGA

5 EGAMONO

G IBM8514

7 HERCMONO Hercules

8 ATT400

9 VGA

10 PC3270

Bang 7.1 Cic gis tri khac nhau cua driver
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Kiéu dién

Kitu d6 hoa Gia Pophin  Bang miuv S6 trang
khién tri gidi .
CGA CGACO { 320x200 0 ]
CGACl I 320x200 Cl 1
CGAC2 2 320x200 2 1
COGAC3 3 320x200 3 I
CGAHI 4 640x200 2color 1
MOGA MCGALCO) 0 320x200 o 1
MCGAC] 1 320x200 Cl 1
MCGAC2 2 320x200 2 1
MOGAC3 3 320x200 3 1
MCGAMIED 4 640x200 2color 1
MCGAHIT 5 640x480 2color 1
EGA EGALO 0 640x200 16color 4
EGAITI | 640x350 16color 2
IGAG4 EGAG4LO 0 640x200 10color 1
LHGAG4H] 1 640x350 4color 1
HEGA- EGAMONOHI 3 640x350 2color 1*
MONO
BEGAMONOHI 3 640x350 2color 2%¥
HERC HERCMONOHI 0 720348 2color 2
ATT400 ATT400C0 0 320x200 C0 1
ATT400C1 1 320%x200 Ci I
ATT400C2 2 320%200 2 1
ATT4003 3 320200 3 1
ATTA00MED 4 640x200 2color |
ATT400H1 5 040x400 2color 1
VGA VGALO 0 640x200 16color 2
VGAMED 1 640x350 l6colar 2
VGAHI 2 640x480 l6color 1
PC3270 PC3270HI 0 720x350 2color t
IBM3514 IBMES5 14111 l 1024x760 256color
IBM8514L0 0 640x480 256color

Béng 7.2 Céc gid tri khdc nhau ciia mode
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Chuong trinh sau s& khdi tao d6 hoa rdi vé mot dudng thing va mot vong trdn.
Bai tdp mdu 7.1
/rcirline.c*/

1*v& mét duimg thing va mot véng tron*/
#include <stdio.h>
#include <graphics.h>
vold main() {
int driver, mode;
int %1 =06, yl = 0;

int x2 = 199, y2 = 199;/*Duwonyg thdng*/
int ®xC = 100, yC = 100; /*¥Tdm*/
int radius = 90; I*Bdn kinh*/ )

driver = CGA;

mode = CGACO;

*Khot tao d8 hoa*!

initgraph (&driver, &mode, "c\\tc\\bgi"};
line({xl, yl,x2,v2);

circle (xC, yC, radius) ;

getche(};

=Kt thiic viée sir dung cdc ham dé hoa*/
closegraph () ;

)

3.5 L6i do hoa

Pé bigt 161 d6 hoa, hay ding ham graphresult (}:

|int far graphrésult {void) ;

Ham nay trd vé ma 161 xay ra khi ta khéi tao ch€ d6 d6 hoa.

Sau khi biét duge mi 18i, mudn biét cc thong bdo 18i tuong ing hay chuyén
ma 18i sang ham grapherrormsg ().

char far * grapherromesg(int codeerror);

Ham nay trd vé& xau ky tu mo ta 18i d6 hoa vira xay ra. Bang 7.3 m6 ta céc mi
16i do ham graphresult ()} tra vé va cdc thong bdo tuong tng dp ham
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grapherrormsg () dua ra.

Ma 16 Tén hing Cac thong bio tuong 1ing

0 grok No error

-1 grNolnitGraph (BGI) graphics not installed (use initgraph)
-2 griNotDetected Graphics hardware not detected

-3 grFileNotFound Device driver file not found

-4 grinvalidDriver Invalid device driver file

-5 grNoLoadMem Not enough memory toload driver

-6 grNoScanMem Out of memoryi n scanfill

-7 grNoFloodMem Out of memory in floodfill

-8 griontNotFound Font filc not found

-9 grNoFontMem Not enough memory to load font

-10 grinvalidMode invalid graphics mode for selected driver
-11 grError Graphics error

-12 grlOerror GraphicsI/Oerror

-13 grinvalidFont Invalidfontfile

-14 grinvalidFontNum Invalidfontnumber

-15 grlnvalidDeviceNum Invaliddevicenumber

-18 grlnvalidVersion Invalidversionnumber

Bang 7.3 Mi 15i cia ham graphresult()

Chuong trinh sau day minh hoa cdch sit dung cdc him graphresult () va
grapherrormsg().

Bai tdp mau 7.2

/*error.c*/ o

1*vé mot dudmg thing va mgot vong tron*/
#include <stdio.h>

#include <graphics.h>

void main{} {

int driver, mode, error;

int X1 = Q, vyl = 0;

int x2 = 199, y2 = 199;/*Dudng thing*/

H
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int xC = 100, yC = 100; /*Tdm¥*/
int radius = 80; *Bdn kinh*/
driver = CGA;

mode = CGACO;

AKhdi tao d6 hoa®!

initgraph{&driver, amode, "\t \\bgi") ;

error = graphresult(];

if (error) [*céldi*f |
printf{"™a loi = :d",error};
FEduer ra théng bdo L5 tong wng*/
puts {grapherromsg(error)};

}

else {

line (xl,vl,%2,vy2};

circle (%0, yC, radius) ;
getche();

PRKET thiic vide st dung cde ham do hoa*!
closegraph() ;

}

}

3.6 Khaitao dé hoa tudong

Gdn hang DETECT cho ddi sd driver cla him initgraph() s€ khdi tao
tr dong kicu d6 hoa & ché do "min" nhdt cho phép. Trong trudmg hop nay dé xdc
dinh d6 phan gidi cGa man hinh, st dung cac him getmaxx () va getmaxy ().

lint far getmaxx{);

|

cho biét s8 diém anh trén bé rong cia man hinh dé hea hign tai (foa do x 16n

nhit)

‘int far getmaxy():

cho biét s& diém inh trén bé cao cla man hinh dd hoa hién 1ai (toa 40 y 1dn

nhit).

Chuong trinh sau day minh hga céch diing hing DETECT.
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Bai tap mdu 7.3

/*border.ct/f
1*vé vien gquanth man hinh*®/
[*lam viéc trang 14t od cdc kiéu do hoa*/
#include <graphics.h>
void main{} {
int driver = DETECT;
int mode;
int error;
int maxx, masxy;
int left, top, right, bot;
initgraph (edriver, &mode, " \\Ec\\bgi"} ;
error = graphresult():
if {error) [*ed 16i%/
printf{"™Ma loi = :d",error);
{*dua ra thong bdo 15i tuong ing*!
puts {grapherromsg{exrror) } ;
}
else {
maxx = getmaxx();
maxy = getmasy{);
left = top = O;
right = maxx;
bot = maxy;
i*vé diimg \’I;f.;ﬂ quank man hinh*/
rectangle{left, top, right,bot} ;
getchel();
closegraph() ;
}
}

C6 thé khéi tao ty dong kiéu dé hoa bing ham detectgraph (). Ham nay

tra vé driver va mode tot nhit twong ing vdi man hinh ban dang dang.
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Bai tdp mau 7.4

/*detectl.cv/
*tim driver va mode dang ding*/
finclude <graphics.h>
finclude <stdlib.h>
#include <stdio.h>
#include <conio.h-
I* tén céc loai card dé hoa */
char *dname[] = { "requests detection",
"a CGA",
"an MCGAY,
"an EGA",
"a 84K EGA",
"a monochrame FGA”,
Yan IBM 8514",
"a Hercules monochrome”,
"an AT&T 6300 PC",
Ya VGA",
"an IBM 3270 pC”
i
int main(void)
{
int gdriver, gmode, errorcode;
*Phdt hién card d6 hoa cia mdy */
detectgraph (&gdriver, &gmode);
/* Doc két qud mfa 11 goi defect #/
errorcode = graphresult[);
if ({errorcede '= grok) /* 4 l16i% |

printf{"Graphics errer: %s\n", grapherrormsg{errorcode));

printf ("Press any key to halt:");
getch{);

exit (1) ; /*két thic cd 16i%!
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}

/% Hién thi cdc thong tin dd duoc phdt hién ¥/

clrscr{);
printf ("You havé %5 video display card.\n", dname[gdrivexr]}):
printf("Press any key to halt:");
getchi};

}

Chit y
Trong thu vién cdc ham d6 hoa, chi ¢6 ham detectgraph() ¢6 kha ning dugc

goil trude ham initgraph(). Cdc ham khac phai duge goi sau khi dd khdi dong do
hoa.

4. DPAT Miu VA MAU T6 CHO CAC BUGNG VA CAC HiNH

4.1 Mauté cho duding

Ham setlinestyle () dé thiél lap kiéu (stylc), miu (pattern) va bé day
(thickness) cia duomg. Nguyén miu ciia ham nhu sau

void far setlinestyle (style,pattern,thick);

Trong dé
Tham sé Giai thich
int style Kiéu clia dutmg: nét lién, chdm, gach.
int pattern Miu t6 khi style=4
int thick; D day cua dudng

Gid tri clla style c6 thé L

Giatri Tén hang Ghi chi

0 SOLID_LINE Butmg nét dam

1 DOTTED_LINE buong nét cham

2 CENTER LINE  Buimg chim gach

3 DASHED LINE -~ Dudng nét din

4 USERBIT_LINE Kiéu do ngudi ding dinh nghia
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Chay

Néu sir dung USERBIT_LINE cho d6i s6 style thi d6i s6 pattern sé 4n
dinh mot gid tri 16 bits cho diém nao bat diém nao ¢dt. Vi du miv 0xFFO0 s¢ bat
nira dau ctta doan v tit nita sau.

Tham 56 L hick 6 thé nhan mot trong hai gid tn sau:

| Gistri  Tén hang Y nghia
L : .

| NORM WIDTH Day 1 diém anh
L3 THICK_WIDTH Diy 3 diém dnh

NEu mudn bict kiéu (style), mv to (pattern) v do day (thick) dang duogc ding
dé v& cde duting hay st dung ham:

veld far getlinesettings(struct linesettingstype far *lineinfo);

getlinesettings () chita cdc thdng tin nay trong bign cdu tric
struct linesettingstype *lineinfo

trong do cdu tric lineset tingstype duge dinh nghia nhu sau:

st.ruct linesettingstype |
int linestyle;
unsigned upattern;

int thickness;

4.2 Pat mau nén

Sirdung ham setbhkoclor ()

!void far setbkooloriint cclord;

4.3 Dit mauto

B¢ xdc dinh maw cho dudmg, hiy diing ham setcolor ():

volrd far setcolori{int colox);

56 mau va tén mau sir dung hy thude vao kidu dd hoa. Sau day 13 mau trong
tirng palelte cia Kicu CGA:;
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\ Palette Mau0  Mau | Mau 2 Miu 3 |
‘ COACD BLACK LIGHTOGRELN [.IGHTRED ) YELLOW \
acl BLACK [LIGHT CYAN LIGH IMAGENTA WHI'TE.
CGAC? BLACK GRELES RED BROWN l
LE( LTI BLACK CY AN MAGENTA LICGIHTORAY B

Vi cac min hinh EGA va VGA, ta ¢6 thé chon nhidu mau hon. Cde mau nay
dd duge dinh nghia trong t¢p ticu dé graphics . h. Sau day la 16 hing cho EGA

Tén hang . Gia tri
EGA_BLACK 8]
EGA_DARKGRAY 56
EGA_BLUE 1
EGA_LIGHTBLUE 57
EGA_GREEN 2
EGA_LIGHTGREEN 58
EGA_CYAN 3
EGA_LIGHTCYAN 59
EGA_RED 4
EGA_LIGHTRED 60
EGA MAGENTA 5
EGA LIGHTMAGENTA 61
EGA_LIGHTGRAY 7
GA_YELLOW 62
EGA_BROWN 20
EGA_WHITE 63

Chuong trifih sau day minh hoa cdch dung cdc ham da néu.

Rai tdp mau 7.5

/*lincolox.c*/
I¥VE diiomg tron va duimg thdang bang hai man khde nhau*!
#include <graphics.h>

#define TGEIORED O

#define CGACO LIGHTGREEN 1
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#define CGACO LIGHTRED 2
void main{} {
int driver, mode;
int x1 = 0, yl = 0;
int X2 = 199, y2 = 199;.
int =C = 100, yC = 100;
int radius = 90;
driver = CGA;
mode = CGACO; /*palerte 0%/
initgraph{&driver, smode, "c:\\tc\\bgi"} ;
setlinestyle (DASHED LINE, IGORED, THICK WIDTH) ;
setcolor (CGACO LIGHTGREEN) ;
line (x1,v1,x2,y2);
setcolor (CGRCO LIGHTRED} ;
circle (xC, yC, radius) ;
getche();
closeqgraphi};
}

bé xdc dinh mau 16 dudmg hién tai sir dung ham getcolor ():

int far getcolor();

Ham nay trd vé mau 1o hi¢n tai (duoge thiét lap bdi setcolor ()

4.4 Dit dai mau

Chuong trinh du,h cho phép thay d6i didi mau ngdm dinh nhi him

|v01d setpalett\e(colornum, color);

Trong dé:

Cac tham so Giai thich

int colornum 56 hiéu mau bi thay thé

int color Maiu dung dé thay the

Nguai ta dinh nghia didi mau ngam dinh duge dinh nghia nhir sau:
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#define MBXCOLORS 15

struct palettetype {
unsigned char size;
unsigned char color;

(3 day, size la s6 lugng mau trong palette, colors 1a mang mau chia cic
gid tri cBa cdc vdi chi s chay tir 0 tdi size—1. Bang sau day liét ke gid tn céc

mau quen thudc:

Téon hing Gia tri
BLACK 0
BLUE 1
GREEN 2
CYAN 3
RED 4
MAGENTA 5
BROWN 6
LIGHTGRAY 7
DAREKGEAY 8
LIGHTBLUE 9
LIGHTGREEN 10
LIGHTCYAN i1
LIGHTRED 12
LIGHTMAGENTA 13
YELLOW 14
WHITE 15

Nh& ham setpalette () ta c¢é thé gin cho mau thi colornum gi4 tri

mau mdi la color. Cau lénh

setpalette {0, LIGHTCYAN} ;

sé dat lai mau ddu tién trong dai mau thanh xanh lo nhat. Cic mau khac khong

b1 anh hudng bdi cau 1énh nay.

Dé nhan duge thong tin vé& ddi mau hién tai, sit dung ham:

void getpalette{struct palettetype *palette).
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4.5 Bat mau to cho cac hinh

b¢ thiél 1ap man vd miu (0 cho ¢dc hinh st dung him void far
setfillstyle (pattern, <olor),trongdo

Tham s (ziai thich
int pattern Miu to
int color Mau

Bi¢n pattern ¢o thé nhan mot trong cdc hing da dice dinh nghia trong tép
graphics.h nhu san

Tén hiang Gia tri Y nghia

EMPTY FILL 0 © miu nén
SOLID_FILL 1 mav dac
LINE_FILL 2 dutmg ngang ----
LTSLASH_FILL 3 gach chéo manh //
SLASH_FILL 4 gach chéo day  ///

BKSLASH_FILL 5 chéo nguoe day W
LTBKSLASH_FILL 6 chéo ngudge manh W
HATCH_FILL 7 soc dira thua
| XHATCH_FILL. 8 soc dira day
INTERLEAVE_FILL g dudmg xen ké
l' WIDE_DOT_FILL 10 chim thira
| CLOSE_DOT_FILL L1 chdm day
LUSER_FILE | 12 mau W 1ao

Bitn color duge chon theo theo danh sich dd liét ke trong phén
~setcolor (). Néu sir dung gid tri khong hop 1é cho pattern va color thi
him graphresult () s trAvé mi l6i la -1 1.

Mau 10 va mdu 16 s& duge slr dung trong céc ham:
pieslice{),fillpoly(),bar{),bar3d{},floodfill(};
Xét chirong trinh vi du sau day:
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Bai tap mdu 7.6

/*floodea. ar/
1¥Té mau vong tron bang floodfill( ¥/
#include <graphics.h>
#define xC 300
#idefine vC 175
fidefine RADIUS 150
void main() {
int gdriver = EGA, gmode = EGAHI;
initgraphi&gdriver, &gmode, "c:\\tc\\bgi"};
setcolor {RED; ; /**/
circle{xC, yC, RADIUS} ;
1* select fill color */
setfillstyle (SOLID FILL, BLUE};
floodfill (xC, yC, RED) ; /**/
getchil;
closegraph i) ;

Ham £loodfill (} duge kha bdo nhu sau

Lvoid far floodfill{x, y, border);

Trong do

Tham s6 Giai thich

int x Toa do diém ndm trong hinh cén to.
int vy

int border Mau gidi han cta bién hinh cén 16.

Ham floodfill () t6 mot ving chifa diém (x, y) v duge gidi han b
mot dudng bién c6 mau la border. Ving duge dién biang mau va miu 10 hinh

hién tai.

Diém c6 toa do (x, y) duge goi 1a “diém nhin". duge ding dé xdc dinh mién
dirge 6. Néu diém nay nim trong duiing bién border ving gidi han bén trong

duge 10. Trdi lai mién ndm ngoai dudng bién dugc to.
bé xdc dinh miu t6, miu to c4c hinh, sit dung ham
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vold far getfillsettings (struct fillsettingstype far *fillinfo);

Ham getfillsettings ()luu cdc thong tin vé mau to va miu 6 hién thdi
vao trong bién cdu tric dugc rd6 bdi fillinfo. Cfu tric
fillsettingstype duoc dinh nghia nhur sau:

struct fillsettingstype |{
int pattem; /* mau 16 hién tai ¥/
int coleor;  /*mdwu to hién tai ¥/

}i

5. CACHAMVE VA TO
5.1 Vé diém anh

Ham putpizel () dung d€ vé timg diém anh. Ham nay c¢6 dang:

void far putpixel (%, y, color);

Trong dé:
Tham so Giai thich
int x Toa do diém cfn t6 mau
int vy
int color Mau t6 cho diém

Sau day la chuong trinh ddng ham putpixel () dé vé dé thi ham sin.
Bai tdp mau 7.7

/*plotsin.o*/

/*VE dS thi ham sin bdng putpixel()*/

fiinclude <graphics.h>

#include <dmath.h>,

{*Thu vién cdc ham tinh todn*/
#define CGACO YELIOW 3
void main() {
int driver, mode;
double angle, sinofh;

int x, v:
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driver = CGA;
mode = CGACO;
I*khai tao d6 hoa*/
initgraph{&driver, &mode, "ci\\tc\\bgi™) ;
line{0,100,200,100);
for {x = 0; x <200; =#++)1
angle = {(double}x / 200})*(2 * M_PI};
sinofA = sinfangle);
y = 100 - 100 * sinofa;
putpixel {x,y, CGACO_YELLOW) ;
}
getche () ;
closegraph{};
}

5.2 Lay mau diém anh

»

Ham

unsigned getpixel (int x, int y);

s¢ tra v& s& higu mau cla diém anh c6 toa do (x,y). Néu diém anh nay chua
duge t6 mau bai cdc ham v& hodc putpixel (), nghia 1a ¢6 cling mau v4i mau
nén thi ham tra vé gid tri bing 0. Vi vay c6 thé diing ham getpixel () theo cdch
dudi day dé x4c dinh cdc nét v& trén man hinh d6 hoa va vé ra gify.

if (getpixel (x, vy} =0} {
I*diém (x.y) dugc vé¥/

b

5.3 V& doah thing
¢ Ham

void line(xl, y1, x2, v2);

Trong do

Tham s0 Giai thich

int x1, vyl Toa d6 diém ddu
int %2, y2 Toa do diém cu6i
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v& mot doan thing ndi hai diém (x1,y1) va (x2, v2). Doan thing nay duge 10
bing mau t6 vi miu 16 hién tai (duge thiét 14p bing him setlinestyle ()

hoiic ngdm dinh).

Cling nhu man hinh van ban, trén man hinh dé hoa cé mot con trd man hinh.

4+ Ham

void linerel {int dx, int dy:;

v& mot doan thing tir vi trf hién tai clia con tro man hinh (k¢ hicu 13 (x,v))
dén diém cé toa do (x+dx, y+ dy). Con trd man hinh ducce di chuyén dén vi trf

mdi (x+dx,y+dy).

¢ Hiam

void lineto{int =, int y):

vé mot doan thing 1 vi tri hién tai clia con trd man hinh dén diém (x, y). Sau

ham nay, con trd man hinh ¢ toa do mdéi 1a (x, y).

4+ Ham

vold moveto{int x, int y};

s& di chuyén con trd man hinh téi vi ti mdi (x, y).

Chuong trinh dud day tao mot dudmg gap khiic bing cic doan thing, Duimg
24p khdc di qua cac dinh sau: (20, 20), (620,20), (620, 180), (20, 180) va (320,

100).
Bai tdp mdau 7.8

#include <graphics.h>
void main () {
int driver = DETECT, mode;
initgraph (&driver, &mode, "c:\\tc\\bgi");
setbkcoler (GREEN) ;
setcol‘br (YELLOW) ;
moveto (230,100, ;
- line (20,20,620,20) ;
linerel (—300,80) ;
lineto (620,180} ;

lineto (620,20} ;

getche() ;

194



Nhdap mén lap trink ngon ngi ¢

closegraphi) ;

}

5.4 V& va té mau hinh chir nhat

bé v mot hinh chit nhat, ding ham:

lvoid rectangle (left, top, right, bhottem);

Trong do
f_Tharn 50 Giai thich

int left, top

Tou do dinh trén hén trai
int right, bottom Toa do dinh dudi bén phai

Ham rectangle () s& v& mdt hinh chir nhat ¢6 cdc canh song song vdi céac
canh ctia man hinh. Toa do dinh (rén bén trdi cta hinh chir nhat la (1eft, top) va
dinh dudi bén phai A (right, bottom). Miu v& duge xdc dinh bang
setcolor (). Mau v xdc dinh bang setlinestyle ().

Pé 16 mot hinh chir nhat st dung him:

vold far bar{left, top, right, bottom);

Trong do

Tham s6 Giaithich J
int left, top Toa do dinh trén bén trdi
int right, bottom Toa do dinh dudi bén phai ‘

Ham bar () t6 hinh chir nhit ¢6 céc canh song song vdi cdc canh man hinh
theo mau va mau t6 hién tai (duge thict 1ap bang setfillstyle (). Cic thict
lapcha setcolor () visetlinestyle () khong anh huéng dén bar ().

X¢t chuong trinh vi du sau: '
Bdi tap man 7.9

/*barrect.e*/
I*VE va 16 hinh chit nhdt vor cdc mdu 6 khdc nhau*/

#include <graphics.h>
finclude <stdlib.h>

#include <stdio.h>

#include <conio.h>
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int main(void} {
/* khdi tao 46 hoa ue déng*!
int gdriver = DETECT, gmode, errorcode;
int midx, midy, i: "
initgraph{&gdriver, sgmode, "c:Z\\tch\\bgi");
I%kidm tra 16i khdi tao ¥/
errorcode = graphresult();
if (errorcode '= grok) /* ci lgi*/ |
printf ("Graphics error: %s\n", grapherrormsg{errorcade});
printf{"Press any key to halt:"};
getch(};

exit (1) ; /* két thic chuong trink*/

}
midy = getmaxx(} / 2;
midy = getmaxyf() / 2;

/*diung cho ham rectangle(), khéng dnh hucng dén bar(} */
setlinestyle (S0LID LINE,1,3);
/* st dung cde mdu 16 khde nhau*/
for (i=SOLID FILL; i<USER FILL; i++) |
/* dat lai mdu 16 */
setfillstyle (i, getmaxcolor());
1*vé va 16 mau hinh chi nhar*/
rectangle (midx-50, midy-50, mitx+50, midy+50);
bar {midx-50, midy-50, midx+50, midy+50);
getch(); |
} _
closegraph(};
]

5.5 Ve va to mau da giac

Mudn v& mot dudng gdp khic di qua n didm: (x,,y1), (X2,¥2), « » - (20, ¥n)
truGe hét chiing ta phai dua céc toa do vio mot ming points ndo dé cé kiéu
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nguyén. NG61 mOt cdch chinh xdc hon, cin gén x; cho points (0], v, cho.

poeints[1], - chopoints[2], y- chopoints (3] v.v.. Sau dd viét 151 goi
ham : '

drawpoly(n, points);

Khi diém cui (x., y.) trang véi diém diu (x-, y.) thi chiing ta nhan dugc
mot dudmg, gip khic khép kin.

Gia st points 1a mang di ndi trong phén trén, khi d6 11 goi ham

fillpoly(n, points);

$€ c6 tac dung v& va t6 mau mot da gidc 6 dinh la cdc diém
(%1, ), {Ro, y2) .o (Ry ¥
Bai tdap mdu 7.10

{*drawpoly.c*/
Pevé mdt da gide nho ham drawpol y( ¥/
#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
int main(void) {
i* nw dong khdi tao dé hoa*/
int gdriver = DETECT, gmode, errorcode:

int maxx, maxy;

I* mdng chita toa dé da gidc®!

int polyl[l0};

¥ khat tao do flpa*#’

initgraph(&gdriver, &gmode, "c:\\tc\\bgi");:

1* kiém tra 161 khoi tao do hoa*!

errorcode = graphresult(}; 1

if (errorcode = grok)/* motldi xay ra* | |
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printf ("Graphics error: is\n", grapherrormsgierrorcode));
printf("Press any key to halt:"};

getch();
I* e 1610 két thiic chitong trinh®/

exit{l);

maxy getmaxet{} ;

maxy getmaxy ) ;

poly{Q] = 20; * tou dé tine nhdt ¥/

poly[l] = maxy / 2;

polyi2] = maxx -~ 20; Ml hai ¥
polyl3] = 20;

poly(4] = maxx — 50; /* thw ha ¥/
poly{5] = maxny - 20;

poly[6) = maxx / 2; /*thit ndm ¥/
ooly{7] = maxy / 2;
/¥ hion draw khong te dényg dong kin da gide. T chiing ta phai lam didu dé®i
poly(8] = poly[0]);
poly{3] = polyili];

v da glde®]
drawpoly (5, poly);
getchii};

closegraph () ;
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Bai tdp mdu 7.11
/*Fillpoly.c*/

/EvE vd 16 mdu da gide bdng cde mdu 16 khde nhau*/

#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h»
int main(void; {
I* kheni tao 46 hoa e déng */
int gdriver = DFTECT, gmode, errorcode;

int i, meow, maxy;

* mdng clata da giae */

int poly[8];

£ kb déng dé hopa*!

initgraphi{&gdriver, &gmode, "o:iZ\tch\\bgi™);

¥ kim tra 18 khei tao ¥/
errorcode = graphresult();
if [errorcode '= grOk) /* mdt [ xdy ra ¥ |
printf("Graphics error: %s\n", grapherrormsglerrorcode)!;
printf{"Press any key to halt:"};
getchi);
¥ thodt chuong trinfet/
exit(l); : ’
}
maxx = getmaxx{};
maxy = getmaxy();
1* toa doé dinh thie nhdr*/
poly [0 = 20;
poly{l] = maxy / 2;
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i* dinh thi hai ¥/

poly{2] = maxx - 20;

polyi{3] = 20;

* dinh thit ba */

polyl4] = maxx - 50;

poly{5] = maxy - 20;

Proa do dinh th be¥/

poly{6] = maxx / 2;

poly{?] = maxy / 2;

I¥khde vai drawpoly(), fillpoly(} tie déng khép kin da gidge*!

/*idp qua cde mdu 16 khde nhan */
for (i=EMPTY FILL; i<USER FILL; i++} |
/% deit mdu to méi ¥

setfillstyle{i, getmaxcoclor{));
/% vé va té da gidc ¥/
fillpoly(4, peolyl;

getch{};

closegraph{} ;

5.6 Ve dugng tron va hinh tron

+ Him

|void far arc(x,y, stangle, ndangle, radius}; i

vé& mot cung tron bing mau vé hién thii (duoc x4c dinh bing setcolor (V).

¢ Hiam

|void far circle(x, y, radius): l

v€ mot dudng (rdn bing miu v& hién thidi (dugc xdc dinh bing
setcolor ().
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s_

¢+ Ham

void far pieslice(x, y, stangle, endangle,radius);

v& mot hinh quat tron bang mau v& hién tha, sau do t6 nd biang mau 6 va
mau to hién ding (do setfillstyle (} qui dinh).

Y nghia cdc tham s6 digc mé ta trong bing sau day:

Cac tham sé Giai thich

int x,¥ Tam clia cung trdn, duding tron, quat tron

int stangle G6e bat diu (tinh theo do) cha cung tron, quat tron
int endangle Goc két thic

int radius Bén kinh cla cung tron, dudmg tron, quat tron.

Cung trdn va quat tron duge tinh tir gée bit ddu dén gée két thiic.

Néu stangle=0 viendangle = 360 thild goi tth arc () v& mdt vong
tron ddy du.

Tham s6 style (trong setlinestyle (}) khong lam anh hudng 14 cac
cung, quat va hinh tron. Chi ¢6 tham s6 thick ¢ dnh hudng dén do day cla
dutmg.

Néu ban sir dung man hinh CGA & ch€ da phan gidi cao cdc ham nay ¢ thé
khong che két qua theo nhu md ti.

Céch tinh goc dai vii arc (), circle{), vi pieslice() theo chiéu
ngugc chiéu kim dong ho.

90

b

| 180 I= —‘J| 07360 |

270

Bai tdp mdu 7.11

/*arc.c*/
FVEmiang it ¥/

‘ #include <graphics.h>
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#include <stdlib.lo
#include <stdio.h>

#iinclude <conio.h>
int main (void) {

I khdi tao do hoa e dong®s

int gdriver = DETECT, gmode, errorcode;
int mich, midy;

int stangle = 45, endangle = 135;

int radius = 100;

initgraph(é¢gdriver, &gmode, " c:\\tc\\bgi ");
1* kiém tra 18i ki tao*!

errorcode = graphresult();

if {errorcode !'= grok) /Fedlsi ¥ |
printf("Graphics error: =s\n", grapherrormsd (errorcode! ) ;
princf{"Press any key te halt:");
getch();

exit(l}; P thodt elucong trindet!

}

Rtinh todn cdc théng &6 cho aref

midx = getmaxx() / 2;

midy = getmaxy(} / 2;

setaclor {getmaxcoloril ) ;

¥ vd cunp™/

arcimids, midy, stangle, endangle, radius);

getchi(l;

closegraph(); °

Bai tap mdu 7.12

/*circle.a%/

Vgt ducmg tron®}

#include <graphics.h> |

{#include <stdiib.h> |
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#include <stdisc.h>
#include <conio.h>

int main {void) {
/% khert tao dd hoa tw dong®/
int gdriver = DETECT, gmode, errorcode;
int mids, midy:;
int radius = 100;
initgraphlsgdriver, &gmode, “ ci\\tolhbgl "i;
i* ki tra 1664
errorcode = graphresult();
if (errcrcode ‘= grokd /* b {6i% {
printf ("Graphtcs error: #s\n", grapherromsg(errorcode)];
printf{"Press any key to halt:™);
getch () ;
exic{l];
}
idx

i

getrmaxx () / 2
midy = getmaxyil / 2;

setcolor (getmaxcoler (]

% vé mot dicmg tron®i
circle {mids, midy, radius);
getchi);

closeqgraph () ;

Bai tap mdu 7.13

/*pieslice.c*/

V6 vd 16 ot gitat tron®!
finclude <graphics.h>
#include <stdlib.h>

‘ #include <stdio.h>

1#j.nclude <conio.h>
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int main{veid) |
I*khdi 1g0 dé hoa & ché do 16t nhdt */
int gdriver = DETECT, gmede, errorcode;
int midx, midy;
int stangle = 45, endangle = 135, radius = 100;
initgraph{&gdriver, &gmode, " c:\\tc\\bgi "};
1* kiém tra 16i%/
errorcode = graphresult():;
if (errorcode != grok) /* edldi*f |
printf{"Graphics error: #s\n", grapherrommsg{errorcode]};
printf("Press any key to halt:™);
getchi};
exit(l};
}
midx = getmaxx({) / 2;

H

midy = getmaxy(l / 2;

% ddt mau 16, mau 6%/

setfillstyle (EMPTY FILL, getmaxcolor{)):
pieslice (midx, midy, stangle, endangle, radius);
getch();

closegraphi};

return 0;

8.7 Vé hinh_ ellipse

Cac ham sau’ day duge ding dé vé va 16 mau cho mot hinh ellipse hay mot

cung ellipse:

¢ Him

void far ellipse(x,y,stangle, endangle, xradius, yradius);

ve mgt cung ellipsc bang mau v& hi¢n thdi (duge xdc dinh bang

setcolor ().
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+ Ham

void far fillellipse(x,y,xradius, yradius);

v& mot hinh ellipse, sau d6 16 cllipse nay bing miu t0 va mau t6 hién tai (do
setfillstyle (} quidinh).

+ Ham

void far sector(x,y,stangle, endangle, xradius, yradiusj}; |

vé va t6 mot hinh quat cllipse thee mau v&, mau 16 va miu 16 hién thdi (duge
xdc dinh b&i setlinestyle () vasetfillstyle(}).

Cung cllipse vi quat ellipse duge tinh tir goc bit dau dén goc kél thic.

Néu stangle=0 vi endangle=360 thiloi goi tdi ellipse () sC¢vE mot
dudng ellipse ddy du.

Y nghia cic tham s8 dugc mo ta trong bing sau day:

Cic tham sé Giai thich

int X%,y toa do 1am cua ellipse
int zradius bhan kinh ngang

int yradius bén kinh doc

int stangle goe bt ddu

int endangle g0c¢ két thilc

Tham sd style (strong setlinestyle ()) khong lam dnh huéng téi céac
cung, quat va hinh ellipse. Chi ¢6 tham s8 thick ¢6 dnh huémg dén do day cia
dudmg.

Néu ban sir dung man hinh CGA & ché d¢ phén giai cao cdc ham nay ¢6 thé
khong cho k&t qua theo nhu mo 4.

Cidch tinh géc ddi véi ellipse () va sector () theo chiéu ngugc chiéu

kim déng ho.
I 90 l

| 180 Iﬁ ‘J|' 0/360 |

270
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Xét mdt 88 chuong trinh vi du sau:

Bai tap mdu 7.14

/*ellipse.c*/

PV E gt ellipse®

#in
#im

#in

clude <graphics.hx
clude <stdlib.h>
clude <stdic.h>-

#include <corio.h>

int

&

i

main (void) |
khai taa dé hoa & ché do 1ot nhat*s

int gdriver = DETECT, gmode, errorcode;

int midx, midy;

int stangle = 0, endangle = 360;

int xradius = 100, yradius = 50;

initgraphi{&gdriver, &gmode, " c:\\tc\\bgi "};

kidm tra 16i%)

errorcode = graphresult();

if {errorcode ‘'= qrki/*cd {5i%/ ]

printf ("Graphics error: =s\n", grapherrormsgierrorcode});
printf("Press any key to halt:"™);

getchi;;

exit(1);

1
J

mids = gatmesx () / 2;

midy

getmaxy() / 2;

setcolor (getmaxcoler() ) ;

* vé mor ellipse®/

ellipse (midx, midy, stangle, endangle, xradius, yradius);
getch () ;
closegraphi};
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Bai tap mau 7.15

/*pllipse.c*/

XV é va to mat hinh ellipse™!

#include <graphics.h>

#i
#i
#i

in

nclude <stdlib.h»

nclude <stdio.n>

nclude <conio. v

t main{wvoid) {

int gdriver = DETECT, gmode, errorceds;
int midx, midy, i:

int xradius = 190, yradius = 50;
initgraph (&gdriver, &gmode, "c:i\\to\Nogl'i;

errorcode = graphresult(};

if (errorcode '= qrok) MAMolot|
printf {"Graphics error: is\n", grapherromsg(errorcode);;
printf ("Press any key to halt:™};
getch{);
exit{ll;

1

midx = getmaxx () / 2;

midy = getmaxy() / 2;

/* sit dung cdc mdu t6 khde nhau*/ .

for (i = EMPTY FILL; i < USER FILL; i++} |
7% dgr mdu (6 mét */
setfillst¥le(i, getmaxcolor()):
I*vé va 16 ellipse bdng mau 16 hién tai*/
fillellipse{midx, midy, xradius, yradius);
getch{);

!

closegraph () ;

}
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Bai tdp mau 7.16

/*sector.c*/
PVE va 16 mor ellipse bang cde mdu t6 khde nhau*/
#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
int main{wvoid} |
int gdriver = DETECT, gmode, errorcode;
int midx, midy, i;
int stangle = 45, endangle = 135;
int xrad = 100, yrad = 50;
initgraph({&gdriver, &gmode, " c:i\\te\\bgi ");
errorcode = graphresult{);
if {errorcode '= grok) /*esloi Y |
printf ("Graphics e}:ror: '-*s\n",graphérrozmsg{errorcode) Vi
printf{"Press any key to halt:"); -
getch(}; ¢
exit(l);
}
midy = getmaxx() / 2;

midy = getmaxy{) / 2;
I* dieng cdc mdu 16 khdc nhau*/
for (i=EMPTY FTLL; i<USER FILL; i++] {
1% set the fill style */
setfiilétyle{i, getmaxcolor{);
*vé mat quat ellipse®/
sector (midx, midy, stangle, endangle, xrad, vrad};
getch(l;
}

closegraph{);
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5.8 V& hinh hop

4+ Ham

void far bar3d(left, top,right, bottom,depth, topflag);:

v& va to mot hinh hop chir nhat. Cdc dudng bao quanh duge vE bing miu vé va
mau x4c 14p bdi setlinestyle() va setcolor (). Hinh hop duge to6 bing
mau va mau to xdc 14p bdi setfillstyle ().

Y nghia ctia cdc tham s& cho trong bang sau:

Cac tham so Giai thich

int depth chiéu xau ¢la hinh hop

int topflag xac dinh hinh hop ¢6 nip hay l1a khong (mat
trén)

int left, top géc trén bén trdi cla hinh chit nhat co s& {(mat
ngoai)

int right, bottom g46¢ dudi bén phai cha hinh chit nhit co s& (mat
ngoai)

Né&u topflag khac 0 hinh hop dugc v& ¢6 nip. Trai lai hinh hop duge vE

khong ¢6 nap.

Sau day la chuong trinh minh hoa viée diing bar3d () d€ tao mot d6 thi gom

nhiéu khdi ba chiéu.

Badi tép mdu 7.17

/*bargraph.c*/

#define N 10
H#define BWIDTH 10

#define STEP 12
Hdefine SHFT 15

#define IFFT 5

fidefine DEPTH 3

#define TOPFIAG 1

/*¥Vé biéu do bing bar3d()*/
#include <graphics.h>

1%56 tri ciia 46 thi*]
1*bé rong mbi khoi*!

/*khodng cdch cdc khat*!

#define DI (BWIDTH + STEE)

[*gia vién va khoi 1%/

#idefine WIDTH {{N + 1}*DI) /*bé rong cua do thi*!

f*mdt trdi ciia d8 thi*/
*chiéu xdu cua khéi®/

I*c6 ndp*/
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#define BOT 170 f*ddy cila d6 thi*/
f#idefine TCP 5 PEdinh caa 46 thi*!
#idefine PPD (float) {BOT-TOP) /100 /%56 diém dnh cho I don v/
void main{) {
int driver, mode, error, J:
I*dit liéu anh cdn thé hidn*/
int data(N) = (41,47,54,62,63,59,75,83,89,96);
driver = CGA;
mode = CGACO;
initgraph (4driver, &mode, "c:\\tc\\bgi");
FRuE vién*)
rectangle (LEFT, TOP, LEFT + WIDTH, BOT);
*vé khai*!
fer (3 = 0; 3 < N; 3+ {
setfillstyle(SOLID FILL, 1+j %3} ;/*ba mauw*/
bar3d (LEFT+SHFT+j*DI, BOT—data [3)1*PPD,

LEFT+SHFT + j * DI + BWIDTH, BOT,
DEPTH, TCPFLAG) ;

}
getche();
closegraph () ;

}

6. KHUNG NHIN VA TOA B0

Mdi di€m 4nh trén man hinh d8 hoa ¢6 mét toa do (x,y) duy nhat. Truc x
nim ngang, truc y thing dimg. Biém anh nim & goc trél trén cia man hinh cé toa
do 1a (0,0). Céc toa do x 1dn ddn khi di sang phai. Céc toa d0 v I6n dén khi di
xudng dudi. Qui ude nay hoi nguge véi qui udc trong todn hoc.

Tt ca céc toa d0 trong d6 hoa Turbo C 14 s6 nguyén, ¢6 thé am hodc duong.
Nhu hinh chit nhat bén trong hinh 7.1, cho thdy phdn kha bi€n ciia man hinh d6
hoa c¢hi la mot viing giGi han cia toan bo bé mat hay mat phing logic ma chuong
trinh c6 thé st dung dé vé. Ving nay duge goi 1a khung nhin (viewport). Cic nét vé
ra ngoai khung nhin déu khong thay. Chi ¢6 csc diém nim trong bién ciia khung
nhin mdéi duoc trinh bay.
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0
-32767 ry -32767
0,0
+32767 + " 0
viewpon
319,199
-32767 32767
0

Hinh 7.1 Khung nhin dinh nghia vang kha bign cla bé mat hay mat phiing theo toa db logic

Chuong trinh bién dich Turboe C Juon luu giir toa 40 con 1rd man hinh hién tai
Current point (CP). CP 1 diém ma thao tdc d6é hoa ti€p theo dién ra. CP 6 thé &
diém ddu ciia ddng, hay |a vi trf xudt hién van ban, DE tim vi trf cha CP, hiy diing
2ham getx (), gety():

int far getx=(void):;

int far getyi{void};

Sau khi khéi tao d6 hga CP ¢6 vi tri 12 (0, 0). Dé tim cdc toa d¢ 16n nhél hay
diing cdc ham:

int far getmasx (woid);

int far getmaxy{void);

Bdn hiam getx (), gety (), getmaxx (), getmaxy {) cho phép kiém tra
céc diém c6 ndm trong khung nhin hay khong.

1f {0 < getx() && getx(} < getmaxx() &&
0 < gety(} && gety() < getmaxy())
{/*CP ndm trong khung nhin*/)

else

{{*CP ndam ngoai khung nhin*/)

Tong s6 cdc tri toa do ngang 1A getmaxx () +1, cOn 84 cac tri toa do ditng la
getmaxy () +1. Bang cdch ding cdc ham nay dé thay thé€ cho cac gidi han ¢6
dinh, ban c6 thé trién khai chuong trinh chay t8t (rén bét ky do phan giai nao.
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6.1 Thiét Iap khung nhin
C6 hai ly do d€ thiét lap lai khung nhin:

Thu nhat, ban c6 thé giGi han viée v cAc hinh trong mot phéan ciia min hinh
nhidm bao vé cac d6i tugng d6 hoa trong cdc mién khic.

Thit hai, diéu d6 cho phép dich chuyén g6c (goc trai trén ciia khung nhin) d8
cho nhidu cong viéc duge thyc hién d& dang hon.

DE thiét 14p lai khung nhin sir dung ham:

void far setviewport{left, top, right,bottom, clip); ]

Trong d6
int left, top, right, bottom, clip;

Ham setviewport () xéc lap mot khung nhin dé v& cdc dai tugng d6 hoa
mdi. Toa do ciia khung nhin mdi trén man hinh duge cho béi

- Tham s¢ Giai thich
int left, top Goc trii trén
int right, bottom Goéc phar dudi

Sau khi thi€t 12p lai khung nhin, con trd man hinh dé hoa CP duge chuyén dén
toa do (0, 0) trong cira s6 mdGi

Tham s6 clip x4c dinh ligu moi nét vé ra ngoai khung nhin c6 bi cit hay
khong. Néu c1ip khéc khong, moi nét vé vuot ra ngoai khung nhin sé bj cit.

Dé x4c dinh thong tin vé khung nhin hién thoi sir dung ham

vold far getviewsettings (struct

Viewporttype far viewport) ;

Ham getviewsettings() lwu cdc thong tin vé& khung nhin hién thai
trong mot bi€n cdu tric cé kiéu duge dinh nghia nhu sau:

struct viewporttype {
int  left, top; /*tpa do géc trén bén tréi*/
int  right,bottom: /*toa dp gbc dusi bén phai*/
int clip;

b
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6.2 Xoéa khung nhin

+ Ham

void far clearviewport (void);

x6a n¢i dung khung nhin va chuyén con trd man hinh d6 hoa vé goc cia
khung nhin.

+ Ham

void far cleardevice{void); —l

xGa todn bd man hinh dé hoa va chuyén con trd man hinh d6 hoa vé toa do
(0,0} cia man hinh. :

bé dwa khung nhin thanh todn man hinh, hdy goi ham graphdefaults ()
duge khai bao nhu sau:

vold far graphdefaults (void);

tiép theo 1a ham clearviewport () néu ban mu6n x6a man hinh. Cling ¢6
thé thuc hién diéu dé nhey cau lénh sau:

setviewport (0, 0, getmaxx {} , getmaxy (), 1) ;

Xét chuong trinh vi du sau.
Bai tdp mdn 7.18
/viesport. ot/

1%v¢ ditomg trén va dwdmg thdng trong viewport™

#include <graphics.h>
void main{} {
int driver, mode;
int left = 0, top = O;
int right = 200, bot = 150;/*khung nhin*/
int x1 =0, vl = 0; I*duimg thang*!
int x2 = 199, y2 = 15§9;
int xC = 100, vC = 100; Fidm vong tron*/
int clip =1;
int radius = 90;  /*bdn kinh*/
driver = CGA;
mode  =CGACO;




bé hoa

initgraph (sdriver, &mode, "a:\\te\\bgi™);
setviewport {left, top, right, bot, clip) ;
rectangle (left, top, right,bot) ;/*vé khung cita viewport¥/
line(xl,vyl,x2,v2};

circle (xC, yC, radius) ;

getche () ;

FEthiét lap lai viewport cd man hinf¥!
graphdefaults () ;

clearviewport () ;

line (xi, vl,%x2,v2});

circle{=C, vC, raclius} ;

zlosegraph(} ;

}

7. ASPECT RATIO

7.1 Binh nghia

Aspect ratio duge dinh nghia nhu sau:

. Bé rong man hinh
Aspectratio = e

Bé cao man hinh

Gi1a tni cua aspect ratio cho hiét ti s chiéu cao v vé rong ciia diém anh. Dya

vao aspect ratio chiing ta ¢6 thé thue hién bién déi cac théng s6 clia hinh dé thu
dugc cac hinh tron tria va khong bi méo.

Gia i ly tlrfmg cla Aspect ratio theo chuan NTSC la 4:3

. Nhir viy mit man

hinh 1y tueémg c6 boi 6 ¢ia 4 diém dnh theo chiéu rong chia cho boi sd cua 3 cic
diém anh theo chiéu cao.

640*480 hoac 800*600 dat dugc t¥ 16 1y dmg niy.

Turbo € cung ¢dp ham c4c hiim sau day dé tam viéc vdi aspectratio:

Cac man hinh EGA 640%350 gdn dat duoc ty & nay. Man hinh VGA

void far getaspectratie{int far*xasp, int far*yasp);

void far setaspectratio{int xasp, int vasp) ;

vao trong hai bi€n nguyén *xasp, *yasp.
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Him setaspectratio(} thay d6i aspect ratio ngdm dinh clia h¢ thdﬁng do
hoa. Bang sau trinh bay v nghia cla cdc tham s6: : v

I

Tham s6 Ham Giai thich
xasp getaspectratiol) Trd t6i bi€n chia aspect_ratio clia toa do
X.

setaspectratio() Gia tri mdi cho thanh phin aspect_ratio
cuatoa dd x

Yasp getaspectratio(} Trd tdi bién chifa aspect_ratio clia toa do
¥
setaspectratio() Gid tri mdi cia thanh phan aspect_ratio
clatgadgy

Sau day la mot chuong trinh minh hoa céch s dung hai ham
getaspectratio () vA setaspectratio() dé v& mot vong trdn véi céc
hinh dang khac nhau.

Bai tdp mau 7.19

/*aspact.c*/

#include <graphics.h>

#include <stdlib.h>

#include <stdio.h>

#include <conioc.h>

int main{veid){
f*1u khoi dong dé hoa*/
int gdriver = DETECT, gmode, errorcode;
int xasp, yasp, midx, midy;
initgraph{&gdriver, &gmode, "<o:Z\te\\bgi'};
* kidm tra léi *
errorcode = Egraphresult();
if (errorcode '= grOk) /* odldixdyru® |
printf {"Graphics error: %s\n", grapherrormsg(errorcode]);
printf("Press any key to halt:");
getchil;

exit (1); /* kél thic chuong trinh */

1
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H

midx
midy

getmaxx() / 2;
getmaxy() / 2;

H

setcolor (getmaxcolox () ) ;

* I3y cdc thong s6 aspect_ratio hién tai*/
getaspectratic{&xasp, &yasp);

* vé mot duong tron thong thiomg */

circle{midx, midy, 100);

getch();

I xéa man hink*/

cleardevice(};

1* thay ddi aspect cia chiéu réng, duimg tron bi det */
setaspectratio{xasp/2, yasp}:

circle {midx, midy, 100);

getchi{);

1% thay d5i aspect cia chiéu cao, ducmg tron bi bép lai*/
cleardevice() ;

setaspectratio{xasp, vyasp/2);

circle{midx, midy, 100);

getch();

closegraph{) ;

8. VAN BAN TRONG PO HOA

Turbo C ¢6 nhiéu ham dé vé ky tr trong ché do d6 hoa. CAc ham nay cho phép
v& k¥ tu trén cdc dnh d6 hoa.

8.1 Cac fonts

Font 1a mdt bo ky tu theo mot khuon dang trinh bay chir niv dd. Turbo C
cung cip nhiéu fonts dé hoa rét thun tién cho viée xir 1y vin bin. Céc font nay
duge chifa trong cac @p cd phin md rong 1a . CHR. C6 hai loai font dé hoa: bitmap
va vector, font mic dinh 14 bitmap tuong ty nhu anh cdc ky tu thong thudng trong
ROM cda may PC. Tat ca cdc font khdc déu la font vector, duge cdu tao gfém cdc
doan gidng nhu da gidc ma ban di veé.

Str dung font vector to ra tién loi khi tang kich thude k¥ tr. Do miu duge tao
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1ap bing céc doan, k¥ (r vin giit duge hinh dang tuong d6i khi phéng len. Tréi lai,
vdi cdc font dang bitmap khi phdng to cic k¥ tr s& xudit hi¢n cac ria doc theo
dudmg chéo. Méi bit trd thanh mo( diém anh trong kich thudc mac dinh cia font -
dugce phit trién theo moi hudng 1am cho dudng thang tré nén map hon vi cao hon.
Tuy nhi¢n font bitmap ciing ¢ mét diém lot 1a nd thé hién rdt nhanh. Vi font
vector dude két hop tir cde doan thing riéng bigt, do viy né can nhidu thii gian dé
hién thi hon so véi font bitmap. Turbo C c6 cai sdn cai hai loai font. Ham
settextstyle () sau diy cho phép chon font, chi dinh hudng(doc hay ngang)
va kich thudc ctia font. Nguyén mau cta ham nhu sau:

vold far settextstyle{font, direction, charsizeb;

Y nghia cla cic tham s6 nhu sau

Tham sd

Giai thich

int font

int direction

int charsize

font cin ding
Hudng
kich thude

Cé nam tép chira fonts tuong ng vdi nam hang cho tham s6 font nhu sau:

Tri Hing Tép

0 DEFAULT_FONT Cai san

1 TRIPLEX_FONT TRIP.CHR
2 SMALL_FONT LITT.CHR
3 SANSSERIF_FONT SANS.CHR
4 GOTHIC_FONT GOTH.CHR

Tham 8 direction ¢6 thé nhan mot trong hai gid tri:

Tri Tén hiing Giai thich
0 HORIZ_DIR Tir trdi qua phai
1 VERT_DIR T dudhi day 1én

Khi d6i s6 chiarsize 1a 1, ky tu ¢6 kich thude nhd nhit. Gid tri 2 s& (ang

doi kich thue cdc ky tu; gia t 3 sé tang kich thudc 1én 3 ldn v.v .

8.2 Hién vdn ban trén man hinh do hoa

Turbo C cung cdp hai ham dé viél ra man hinh do hoa cdc Xau Ky tu:

ivo;i..d far outtext {char far *textstring):

‘void far outtextxy{int x,int y,char far *textstring);
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Cd hai hiam nay hién lén man hinh do hoa céc xau k¥ tie theo cdc thiét lap hien
thii do hal him settextstyle () visettextjustify () quy dinh.

Ham outtext () hién thi mot xau ky tr trong khung nhin tai vi tri hién thoi
ctia con tro man hinh d6 hoa. Trong khi cuttextxy () hién thi x4u ky tu tai
diém 6 toa do (x, y) trong khung nhin.

D¢ dam bio tinh tuong thich khi sir dung cde fonts khdc nhau ta st dung hai
ham textwidth() vi textheight () d¢ xdc dinh kich thudc cha xau ky ar:

int far textheight{char far *textstringl;

int far textwidthi{char far *textstring);

Him textheight () 114 vé sO diém theo chidu cao cin cho vige hién thi
xiu ky ur.

Ham textwidth () (rd v& s0 diém theo chi¢u dai dung dé vé xau Ky .

8.3 Piéu chinh 1& cha vin ban duge dua ra

+ Ham

[‘Jo.Ld far settextjustify{int heriz, int vert); V&

Tham s Gidi thich

‘int horize
|
|

ciin [€é theo chiéu ngang

cin 1€ theo chidu dimg

Xac 1ap cde thong s6 dé can 1¢ cho vin ban duge dua ra trén man hinh d6 hoa.

Sau 161 goi td¢ settexcjustify () Cdc vin ban viét ra min hinh d6 hoa
duge can 1€ xung guanh con (rd man hinh d6 hoa theo cdc chiéu ngang va
doc theo cde tham sd di cing him settextjustify (). Bang sau day
mMé (@ gid tri md cde tham s6 hor i ze vi vert ¢6 thé nhan duge:

Tham s6 Tén hang Gid Giai thich
tri

nmorize  LEFT_TEXT O Vvan ban dua ra duge cin 1€ vé bén

trdi vi trf ldy lam mdc (trong
outtext{) d& la CP, doi va
outtextxy () d6 la didm céd wa
do duce mo 14 kem theo I go
ham). D 13 thiét 1ap ngdm dinh.
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RIGHT TEXT

CENTER_TEXT

—_—

Cin 1& gita. Diém ldy lam mdc nim
gitta van ban duge dua ra (theo chiéu

dou).

Can 1¢ phai

TOP_TEXT

vert BOTTOM_TEXT

CENTER_TEXT

0

biém iy Bim mac ndm dudi van ban

duge dua ra.

biém ldy lam moc nam giita vin bin
duoc dra ra (theo chidu dimg).

biém ldy 1am mé&c ndm trén vin ban

dhroe dura ra.

|

8.4 Thay déi kich thudc va ty | clia cac ky tu

+ Him

Ivoid far setusercharsize (multx,divk, multy, divy);

Vi

\ Tham s6

Giai thich

’int maltx
int diwvx
‘int multy
|int divy

Gian chiéu rong cia ky ot
Co chidu cao cua ky tu
Gian chiéu cao clla ky tr

Co chiéu cao cua ky

Bé thay déi kich thude che ky tu. Thi du néu muld tx=3 va divx=2 thi ky tr

s& rong hiing 3/2 1an ky tu thong thuemg.

Bai tdp mdu 7.20

/*stroke.c*/

IRkiém tra cde font®)
#include éc;)nio.}m
#inzlude <stdlib.h>
#include <graphics.h>
fidefine FONT SIZE 4
vold main{}{

int driver, mode;

driver = DETECT;
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initgraph{&driver, &mode, "c:\\tc\\bgi'};
settextstyle (GOTHIC FONT,HORIZ_DIR, FONT SIZE);
outtext ("Gothic"};

settextstyle (TRIPLEX FONT,HORIZ DIR, FONT SIZE);
outtext {"Triplex™};

moveto (0, 60) ;

settextstyle (S[*MLL_EON’I‘, HORIZ DIR, FONT SIZE];
outtext {"Small"};

settextstyle (SANS SERIF FONT,HORIZ DIR,FONT SIZE);
outtext {("Sansserif");

moveto (0, 120) ;

settextstyle( DEFAULT FONT,HORIZ DIR,FONT STZE);
outtext {"Default");

moveto (250, 0) ;

settextstyle (TRIPLEX FONT,VERT DIR,FONT SIZE);
outtext ("Triplex") ;

gefche{) ;

closegraph () ;

}

Bai tdap mdu 7.21

/*ustify.c*/

I*kim tra cdch cdn Ié cde xdu ky netf

#include <graphics.h> |

#include <conio.h>

#include <stdlL}E>.h>

fidefine CL 150

#define ILFAD 40

#define FONT SIZE 3

void main(} {
int driver = DETECT, mode, J:
initgraph (&driver, &mode, "ci\\tch\\bgi®);
settextstyle (TRIPLEX FONT, HORTZ DIR, FONT SIZE);
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}ine(CL, 0,CL, 200} ;

for{j =0; 3 < LEAD * 5; j+=LEAD)
linet0,3,300,9);

moveto (CL, 0) ;

outtext ("Default”};

moveto (CL, LEAD) ;

settextjustify (LEFT TEXT,TOP TEXT)

outtext {("Left-Top") ;

moveto (CL, LEAD * 2);

settextjustify (RIGHT TEXT,TOP_ TEXT);

outtext ("Right-Top") ;

moveto (CL, LEAD * 3} ;

settextjustify {CENTER TEXT,TOP TEXT};

cuttext ("Center-Top") ;

moveto {CL, LEAD * 4} ;

setrtextjustify (CENTER TEXT, BOTTOM TEXT) ;

outtext {"Center-Bottom"} ;

getche();

doseqgraph () ;

)

Bai tap mau 7.22

/*barega.c*/

*rgo do

thi khung trén man hink FGA®

#include <graphics.h>

#include <math.h>

#include {conio.h>g
#include <stdlib.h>

fdefine
fidefine
#define
#define
fidefine
fidefine

N 12 /* 56 mutc dit kién*/

BWIDTH 20 1*hé réng khoi*/

SEP 24 /*hhodng cdch gitta cde khoi*/
SHET 30 /*giita vién va khot 14

LEFT 5

DEPTH o
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#define TOPFLAG 1

#define BOT 300

#define TOP S /bt ba cliéu cb ndp*)
fidefine TICKS 10

fdefine TWIDIH iG

#define MBXDATA 100 /*vf tri tidu dé%/
#define XTITLE 40

#define YTITLE 40

fidefine FONT SANS SERTF FONT
#define DT (BWIDTH + SEP)
f#define WIDTH i (MN+1) *DI) /TICKS
#define PRT { (float; (BOT-TOF})
#define PPD {{float) (BOT-TOF) /MAXDATA)

void main() {

int driver = EGA, mpde = EGAHI, j;
char stringl{40];
int dataiN] = {41,47,54,62,63,5%,75,83,8%9,96,55,2};
char months [12] (4] = {"Jan", "Feb"”, "Mar", "Apr", "May",
"Jun", "Jul”, "Sep", "Oct™, "Nov", "Dec"};

initgraph{&driver, &mode, "c\\tc\\bgi™};
FEvé vien®/
rectangle {ILEFT, TOP, LEFT + WIDTH, BOT):
1Rué tidu dé®!
setusercharsize(4,3,4,3);
settextatryle (FONT, HORIZ DIR, Q) ;
moveto (XTITLE, YTITLE) ;
outtext {"i996 SALES");
setusercharsize(2,3,2,2];
settextstyle (FONT,HORTZ DIR,0);
for {3 = 0; 3 < TICKS; j++) |

PFvach trart!

line(LEFT, BOT- j * PERT,
LEFT + WIDTH , BOT — j * PBT);

Fvach phdi*!
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line (LEFT + WIDTH - TWIDTH, BCT- j * PET,
LEFT + WIDTH , BOT - j * FBT):

moveto (LEFT + WIDTH + SEP, BOT - j * EBT -
BBT /3);

itoa(y * (MAXDATA/TICKS},string, 10); /*so*/
ocuttext (stringj;
}
settextstyle (FONT, VERT DIR, 0} ;
for (3 =0; 3 < N; 7 ++)
setfillstyle (SOLID FILL,J};
R ud khat va khung*i
bar3d (LEFT+SHET+i*DI, BOT~data[3] *PED,
LEFT + SHET + 3 * BWiIDTH, BOT,
DEPTH,
TOPFLA! ;
moveto (IFEFTH+SHP+ 1 * DI+BWIDTH, BOT+5) ;
outtext (months,  1i;
1
getche();
closegraph() ;
}

9. CAT DAN HiNH VA TAO ANH CHUYEN DONG

Dé ¢t giit hinh dnh vao bd nhd, sir dung ham:

IfOid far getimage {left, top, right, Lottem, addrBuff];

Trong do

Tham s6 1 (siai thich

int left, top toa do gde trén cua viing

int right, bottom 10a do gdoc dudi

volid far *addrBuff dia chi bd nhé luu anh

V¢é yeéu cdu, hdim nay ¢dn biét toa ¢ cla ving man hinh vi dia chi cla viing
nhd chita anh. DE biét kich thudc cta Kinh ching ta sit dung him imagesize ()
nhu sau:
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unsigned far imagesize {left, top, right, bottom); —I
Vai
Tham s6 Giai thich
int left, top g0c trén bén trdi
int right, bottom g6c¢ dudi bén phai

Gid tri tra v¢ cia ham nly duge truyén dén him malloc () dé€ xin mot ving
nhd chifa anh.

Dé khai phuc lai hinh dnh d3 duge lvu bing getimage () trén man hinh (tai
toa do bit k), st dung hiaim putimage () nhur sau:

void far putimage(left, top, acdeBuff,putop};

Vi
Tham s6 Giai thich
int left, top Vi tri bit ddu clia anh
void far *addrBuff Viing nhd chira anh
int putop Céch dua anh 1én man hinh

Trong tép graphics.h da dinh nghia cdc phuong thie dua dnh ra man hinh:

Giatri  Tén hiang Giai thich
0 COPY_PUT Thay hinh ¢t bang hinh mdi
1 XOR_PUT XOR hinh cii va hinh m&i (xem lai phép xor bit dé
hiéu 15 diém nay)
2 OR_PUT OR hinh cii va hinh md
_ AND_PUT AND hinh c¢i va hinh mdi
4 ’ NOT_ PUT Thay hinh cii bing am bén cla hinh mdi.

Ndéi chung, hinh ¢ bi xda bing XOR_PUT, con hinh mdi duge vé bfmg
COPY_PUT. Sau day 1a chuong trinh v&é qua bdng doi trén man hinh.

Bai tdp mdu 7.23

/rimace . ot/
*v& qud béng doi*/
‘ #include <graphics.h>

|#include <alloc.h>
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#include <conio.h>
f#include <stdlib.h>

Hdefine LEFT 0

fidefine TOP O

#define RIGHT 319

#define BOTTCM 199

fidefine RADIUS 8

fidefine CGACD LIGHTGREEN 1

void main(} {
int driver = CGA, mode = CGRCO;
int %, vy, dx, dy, oldx,ocldy;
void *ballbuff; .
unsigned size;
initgraph {(sdriver, &mode, "o:\\tc\\bgi™);
e Ruing]
rectangle {LEFT, TOP, RIGT, BOTTCM);
x = y = RADIUS + 10; /*qua bong*/
setcolor (CGACO LIGHTGREEN) ;

setfillstyle{SOLID FILL, CGACO LIGHTGREEN);

circle{x, y, RADIUS);

floodfill{x, y, CGACO LIGHTGREFN};

Py kich tuioe dnk?]

size = imagesize({x - RADIUS, y - RADIUS,
X + RADIUS, v + RADIUS);

ballbuff = malloe(size} ;*uipphi b nhi®/

getimage (x ~ RADIUS, y -RADIUS,

x + RADIUS, vy + RADIUS, ballbuff);

dx

|

2; Mocdsbong!
dy = 1;
while {'kbhit(}) f*chdm ditt khi g& phim*/

/*khst phuc hink*/

putimage{x - RADIUS, v - RADIUS,
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ballbuff, COPY PUT};
x; [Elew i tri oi¥/

It

oldx
oldy = vy;
x t=dn; S chuyén bong*/
y +=dy;
1*ddi hutong khi dung mép*i
if {x <= LEFT + RADIUS + 2 || x »= RIGHT-RADIUS -2}
dx = —dx;
if (y <= TOP + RADIUS + 2 || y »>= BOTTOM-RADIUS —-1)
dy = -dy;
*xda dnh it/
putimage (oldx-RADIUS, oldy - RADIUS, ballbuff,X0OR PUT);
}
free{ballbuff};
getche () ;
closegraph () ;
H

H



Chuong 8

BO TIEN XU LY

Muc dich chuang nay

I)  Cach dang chi thi #include d€ phat tridn céc ing dung lon.

2} Cach dung chi thi #define dé tao cdc macro

3)  Hiéu cdch bién dich ¢6 diéu kién

4) Hign cdc thong bédo 16i trong qua trinh bien dich ¢6 didu ki¢n

5) Kiém tra xem gid tri chia mot hidu thie ¢6 diing nhu mong mudn khong

1. GICI THIEU

Chuong nay gidi thigu bo tién xir 1y cha C. Céc chi thi tién xir 1§ xudt hien
truGe khi chirong trinh duge bién dich. Mot vai thao tac ¢6 thé thic hién trong giai
doan nay nhur : gop thém céc tép khic vio tép dang bién dich, dinh nghia céc hdng,
macro, bién dich ¢t dicu kién ma chuong (finh, thuc hién cé didu kién céc chi thi
tién dich. TAL ca cac chi thi tién dich déu bit ddu bang ki tir # va chi 6 cdc ki tu
ddu cdch duge phép dimg trude cdc chi thi tién xit Iy rong dong do.

2. CHIiTHI TIEN D{CH #include

Chi thi tién dich #include duge xi dung tit rong réi, chi thi nay thuc hién
chép tep xéc dinh vio vi trf dit né. C6 hai dang cia chi thi #include

finclude <ten tep>

#include “ten tep”

Hai dang nay chi khdc nhau & qud trinh tim vi tri clia tép dirge gop vao. Trong
dang sau, bo tién xr 1§ s€ (im 1&p trong thu myc cling véi thu muc 1¢p dang duoc
dich, phuomg phdp 'nay thutmg dp dung cho cdc tep header do ngudi ding dinh
nghia. Dang ddu ti¢n duge ding khi gop cdc tép tiéu d€ thu vien chufin, viec tim
ki€m duge thuc hign trong cdc thy mue duge dat trudc, thudmg 12 cidc thu muc chifa
cac t&p tiéu dé thu vién chudn.

DE mod 14 dudng din thu myc cde tep tidu dé thu vien chufin, Sir dung Jénh
Options->Directory trong méi trutmg Borland C hoge Turbo C.

Thudng thi #include duge diing vai cde tép tieu dé, nlimg doi khi né ciin
hitu ich khi diing d€ gop cdc tép chuong trinh ngudn.
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3. CHi THI TIEN XU LY #DEFINE

3.1 Pinh nghia cac hiing

Chi thi #define duge ding d€ dinh nghia cdc hing, biéu dién c4c hing bing
cdc xau dé doc hon. #def ine duge dung dudi dang :

#define  danh biéu xdu ki tu thay

Khi d6, tat cA danh-biéu xudt hién trong chuong trinh s& duge thay tr dong
thanh xdu-ki-tu-thay trude khi chuong trinh duge dich.

Vidu

fidefine PI 3.14159

s& thay (4t ca cic hing PI thanh 3.14159. Cic hang nay khi c¢dn thay d6i
gid tri chi cén thay d6i mot 14n tai dong dinh nghia mot idn chi khong phai thay
déi tdt ca céc 14n xudt hién trong chuong trinh. Chi ¥ ring (4t ca céc ky tr & bén
phai danh bidu teén hing déu dugc thay cho tén hing, vi du dong

#define PI = 3,1415%9

s€ thomg bdo cho bd tién xir 1§ thay t&t ca cdc 14n xuft hién PT bing xau cdc
ki tr “=3.14159", khi d6 s& gay ra 18i cii phdp hay logic khé phat hién. Viéc dinh
nghia lai hing mot 14n nita cling gay ra 138i cd phép.

3.2 Djnh nghia cidc macro

Tuong t nhur dinh nghia hang, tén mol macro s& duge thay trong chuong trinh
bang mot doan vin ban trude khi chuong trinh dugc bién dich. Macro ¢é thé duge
dinh nghia c6 hoac khong cé tham s6. Mot macro khong ¢d tham s6 duge x{r 1y
hoan toan tuong tu nhu dinh nghia hing. Trong cdc macro cé tham s, cac tham s6
s& dugc thay biing mot doan van ban tuong ting, hiy thit xem vi du sau :

|#cefine CIRCIE AREA(r) BI * (1) * (r) |

MbBi khi CIRCLE’-;_AREA(X) xudt hién trong chuong trinh, gia tri cha x sé&
dugc thay bdng doan van ban truyén vio cho x . Vi du nhu :

iarea = CIRCLE AREA(4} l

s& dugc chuyén thanh:

\area = 3.14159 * (4) * (4)

trude khi chuang triinh duge bién dich.
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Chi v rang trong dinh nghia macro, cdc ddu déng md& ngodc tham sd 1a cin
thiét, vi du

area = CIRCLE ARFA{c + 2)

s& duoc chuyén thanh:

[area = 3.14159 * (¢ + 2] * (c + 2)

Khi khong st dung ddu ngodc, tic 1a dong dinh nghia macro nhu sau:

i#define CIRCLE AREA(r} PL * r * r

gap truong hop

|area = CIRCLE AREA(c + 2

s& durge chuyén thianh:

|area=3.14159 “cH+2*ct?2

K¢t qua nay sai hoan toan.

Macro CIRCLE ARER trén ciing ¢6 thé dinh nghia nhu mot ham :

double CircleArea{ double r){
return 3.14158 * ¢ * r;
}

Khi d6, cong viéc duge thuc hién hoan toan twong tu. Tuy nhién, chi phi cho
184 goi ham s& nhiéu hon. Uu diém cla macro so véi him 1a ndé chén tryc ti€p ma
chuong trinh vao, trénh céc chi phi khi goi ham ma chuong trinh vén gilr dugc tinh
dé doc, boi vi viéc tinh todn cud CIRCLE ARERA ciing duge thire hién riéng 1e.
Tuy nhién didu bl 1gi 1a cdc tham s duoge tinh di tinh Jai nhiéu lan,

Phén van ban thay thé cla ci macro va hing 1a tat ci ky tr bén phii tén danh
hidu cho dén hét dong. N&u doan vin ban thay th€ d6 qué dai cdn xulng dong
khac, hay them ki iy “\” vao cu6i dong. Ki ty nay thong bdo rang doan vén thay the
¢dn tiép tuc & dong tiép theo.

3.3 Loai bo macro, héng ky hiéu

Khi khong mudn diing mot hiing hay mét macro, ta dung chi thi

#undefine danh_biéu

Pham vi clia hing hay macro s& bit ddu tir vi tri dinh nghia né va két thic &
chi thi #undefine né hoac ¢ cudi gp.
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4. BIENDICH CO PIEU KIEN
Bién dich ¢é diéu kién cho phép lap trinh vién diéu khién qua trinh thue hién
coa cée chi thi tién x(r iy v qud trinh bién dich chuong trinh.

Cau tric bién dich ¢d diéu kién rat gidng vdi ciu tric r& nhanh if. Xem xét vi
du sau :

#if ‘tdefine (NULL)
fdefine NULL 0
#endif

Cdc chi thi trén thue hién kiém tra xem NULL da duge dinh nghia chua. Bidu
thitc define (NULL} tra lai gid tri 1 néu NULL d3 dwoe dinh nghia, O trong
truong hop nguge lai. Nghia la trong trutmg hop cu thé irén, néu NULL chira ducce
dinh nghia thi s¢ thuc hi¢n dinh nghia lai gid tri NULL bang 0. Tit ¢d céc chi thi
#1f déu két thic bang #endif. Chi thi #elif tuong ty nhut else trong cdu
trdc 1£. Cac chi thi #ifdef va #ifndef la dang vidl til clia #if define(
name) vi #if !'define( name)

Trong qua trinh xdy dung chuong trinh, néu mudn khong bién dich mot phian

chuong trinh ma khong st dung duge /* va */ thi ©6 thé sir dung ciu tric cdc chi
thi tién xir Iy sau:

#i1 O
Phan chuong trindt Bhiong mudn bién dich

fendif

bé cho phén chuong trinh do lai tiép tuc dugc bién dich chi cin don gidn thay
Obang 1.

Bien dich c6 diCu kign thudmg ding d¢ tro givip qua trinh g& roi. Hau hét cdc
trinh bién dich C déu cung ¢dp kha ning ¢& r6i. Tuy nhién, gd i thuong Kho hicu
vii khé sir dung, nén chiing it duge ditng déi vdi nhitng ngudi mdi 1ap trinh.

Vi du

#ifdef DEBUG
printf("Bien x = ~d\n", %);

Hendif

Trong doan chuong trinh trén, thutmg khi dang phdt trién tmg dung chuong
trinh duge dich & ché do g 161, khi d6 trinh bién dich ty ddng dinh nghia DEBUG.
Tie la lde do cdu [énh printf bén trong ciing duge bién dich, chuung trinh chay dén
vl trf do s€ inra g1d (i x cho 1ap trinh vién. Tuy nhién, khi dich chuong trinh thanh
san phidm cudi cung, khong  trong ché do dich g rdi, cic dong mi [énh gidp cho
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qué trinh go r6i nhu dong 1énh printf("Bién x = %d\n", X) & trén sé khong duoc
bién dich nira.

Mot s6 hing duge trinh bién dich dinh nghia trude gidp cho qué trinh g r6i
duoc liét ké trong bang 8.1

Tén hing ' Chu thich
_LINE__ 56 nguyen bléu dlen sO dbng trcmg t&p chu‘dng tﬁnh nguﬁn
FILE_ Xau ki tur chi tén cla chumgtrinh nguﬁn hJén thén ________ :
oot 4 S Ngay théng tép chuong trinh nguﬁn duclc bien dlch Xau kit
: theo khuon dang "thing ngdy ndm" theo tiéng Anh, vi du
~ "Jan 20 1996"
T IME. Gio tép chumlg trinh nguén duge b]én dlch Xau ki tl.r lheo
- khuon dang "gid : phit : giay"

Bang 8.1 Cac hing dugc dinh nghia truéc

Ching han, mot chuong trinh dang chay gap mot 16i nao d6 sé hién ding vi tri
xdy ra 16i d6 : & tép nao, & dong nao.

Vidu

#ifdef DEBUG
if (cé 16i xdy ra) |
printf (“C4 16i xdy ra tai tép %s & dong 24",
FILE , LINE );

#endif

Khi lap trinh nén chiu khé viét thém céc chi thi tién dich va céc cau lénh tro
gilip qua trinh g& roi nhu trén, dic biét trong qua trinh viét cac thu vién ding
chung, cac img dung 16n ¢6 nhiéu ngudi tham gia rét hitu ich.

C6 thé nhan thdy, ¢huong trinh ngudn clia c4c thur vién phdn mém duge bhét
trién bdi cdc hing 16n (nhu MFC ctia Microsoft hay OWL cua Borland) déu sir
dung rdt nhiéu cac chi thi tién dich gitdp cho qua trinh gd r6i iing dung sau nay.

5. MOT SO CHIi THI TIEN DICH KHAC

5.1 Chithi #error

Ci phap

#error <message>
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gay ra mot 18i khi bién dich, dimg ngay qué trinh bign dich va in keém theo
thong bdo <message>.

Vidu

#ifndef (MODEL)

#error Bulding model not defined
fendif

5.2 Chi thj #line
Cu phép

#line <hdng> [<Danh biéu thay cho tén tép>)

thong bao cho trinh bién dich bi€t dong ti€p nay sau s& duge dénh s6 lai bing
gid tri cla hdng, va danh biéu s& duge dung thay cho tén tép hién thod.

6. KHUON DANG TEP TIEU DE

6.1 Ditvan dé

Cac chi thi hién dich ¢6 diéu kién sir dung dé tao cic 1¢p tiéu dé. Nhu da biét,
trong mot t¢p tieu dé ngudi ta khai bdo cdc ham, bién, hing duge sit dung trong
nhitu t&p chuang trinh ngudn khac nhau. Céc khai bido trong tép tieu dé s& dugc
£0p vao trong cac tép chuong trinh ngudn sit dung chiing khi bién dich. Trong mot
chuong trinh 1dn ta thudmg chia cdc chuong trinh ngudn thanh nhiéu tép nhd khac
nhau. Khi dé thudmg co cdc tép tiéu dé chifa khai bdo cdc bién, hing, ham duge
nhidu tép st dung. D€ tranh sy 14p lai ca cdc khai bdo trong tép tiéu dé ta thuomg
dat chi thi tién dich ¢6 diéu kién #ifndel tai ddu mbi &p.

6.2 Vidu minh hoa

Chuong trinh vi du sau day mo ta cach viét mot chuong trinh ¢ sir dung tép
tiéu d¢ ty dinh nghia. Chuong trinh bao gém mot tép ticu dé tg.h chita khai bdo cdu
tric cling v&i cac ham lién quan. Té¢p ticu dé ndy duge sir dung trong hai tép
chuong trinh nguén:

(i) tgmain.c chita hiim main () va cdc 10i goi d&n cdc ham thu vien

trong tg.h.

(1) tglib.c chita dinh nghia cia cac ham thu vién trén cdu tnic khat bdo

trong tép tiéu dé. .

Day dong thdi cling 12 mot vi du (6t cho viée xay dung mat 1¢&p project.
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Tép tg.h

/*og. he/
#ifndef tamgiac h
fidefine tamgiac h
struct diem {
double x,y;
};
struct tamgiac {
struct diem A,B,C;
bi
void nhapDiem{struct diem *p);
void nhapTamgiac{struct tamgiac *tg);
int leoaiTamgiac{struct tamgiac tg);
double canhbp{struct diem A, struct diem B};
double canh({struct diem A, struct diem B);
Hendi f

Tép tgmain.c

/*tgmain . c*/
#include <stdic.h>
#include <conio.h>
fiinclude <math.h>
#include "tg.h"
void main{) {
struct tamgiac tg;
clrscri); .
nhapTamgiad (stg) ;
switch (loaiTamgiac(tg))

case 1: printf{"Tam glac deu\n");break;

case 2: printf{"Tam giac vuong can\n");break;

case 3; printf{™Tam giac can\n"};break;

cage 4: printf("Tam giac vuong\n"};break:

case 5: printf("Tam giac thuong\n"};break;
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getch{) ;:

Tép 1glib.c

/*tglib. o*/
#include <stdio.h>
#include <math.h>
#include "tg.h"
/*dinh nghia macro®(-
fidefine sgri{x} (pow(x,2.0))
double canhbp{struct diem A, struct diem B}
return sqri{A.x-B.x)+sqr{A.y-B.y);
}
int loaiTamgiac {.struct tamgiac tg) |
double a=canhbp (tg.B,tq.C);
Jouble b=canhbp (tg.C,tg.A) ;
double c=canhbp(tg.A, tg.B);
if (a=bi |b=sc| | c=a)
if {a=b&&b==c)
return 1;
else if (a=btc| |b=cta| | c—atb)
return 2;
else return 3;
else if (a==htc||b=—c+a||c=atb)
return 4;
else return 5;
} :
void nhapDiem(struct diem *d) {
double x;
printf{"Toa do x = ");
scanf ("81£", &x) ;

d->x=x;




Nhdp mdn Idp trinh ngén npi C

printf ("Toa do y = "} ;
scanf ("$1f", &x} ;
d~>y=x;
}

void nhapTangiaE:{stmct tamgiac *p) |
struct diem d;
printf("Nhap dinh A\n");
nhapDiem{&d) ;
p-2h=d;
printf({"Nhap dinh B\n"};
nhapDiem{&d) ;
p->B=d;
printf {"Nhap dinh C\n"};
nhapDiem(&d) ;
p—>C=d;
}

7. TOMTAT

Nhimg l6i thutng gap khi 1ap trinh
Quén khong déng ngoic cdc tham s8 trong macro

Chén cic cdu lénh bién dich ¢6 diéu kién nhim muc dich g& r8i nhu céc ciu
énh printf () vao nhitng noi khi thém | cau lénh don 6 thé gay ra 18i ching
han nhu vi du sau :

it (x & 4) _
#ifdef DEBUG
printf("Gid tn x = %d", x);
#endif
x=10;
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Phu luc

LAM VIEC VOI TURBO C, TURBO C++,
BORLAND C (FOR DOS)

Phu luc nay gidi thi¢u véi ban mdi hoc ngén nglt C mot s& vin dé lién quan
dén k¥ nang thuc hanh viét cdc chuong trinh ngdn ngir C trén cdc moi truemg Turbo
C, Turbo C++ va Borland C. Chiing t6i gidi thiéu cdc moi trudng ny vi hai 1y do:’

Thit nhat, phin 16n ban doc déu di timg lam viéc véi moi trudng Turbo
PASCAL nén dé dang ti€p can duge véi mot moi trudng tuong o nhu the.

Thi hai, cdch t§ chifc giao dién cdc san phim cia chuong trinh cha Borland
von néi tiéng vé tinh su pham va dé hidu.

1. CAC THU MUC QUAN TRONG

Thu muc g6c chuong trinh dich

l

INcLUDE] | LB 1 | Bar | [ BIN |

Trén dia cimg (ching han & dia C:), chuong trinh dich Turbo C, Turbo C++
dat trong thu muc \TC, chuong trinh dich Borland C dat trong thu muc
\BORLANDC. Bén trong thu muc goc clia chuong trinh bién dich cd hai. thuy muc
con hét sic quan trong 13 INCLUDE v LIB. Thu muc INCLUDE chita tdl ca céc
tép iu dé thu vién chuin do chuong trinh dich cung cdp nhu 12 stdio.h,
conic.h,math.h, string.h v.v. Phdn cai dit cOa cdc ham, bién, hng tuong
(ng dit (rong cac t4p tin ndm (rong thu muc LIB. D6 v Turbo C++ va Borland
C, bén trong thu muc gdc chuong trinh dich con c¢d thu mue con BIN chifa cic
chuong trinh thue hién vi du TC.EXE hodc BC.EXE(v&i Turbo C, cic tép thuc
hién nam ngay trén thu muc g&c¢ chuomg trinh dich). Cac 1&p lién quan dén do hoa
ndm trong thu muc con BGT ctia thu muc goc chuong trinh dich.

Khi bién dich va thuc hi¢n cdc chuong trinh ngudn trén ngon ngit C, chuong
trinh dich sinh ra hai loai t¢p 1a *.0OBJ va * EXE. Do vay ngudi 1ap trinh c¢dn chufn
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bi mot thu myc ndo d6 dé chifa cdc tép d6 nhim thugn tién cho c4e thao tic xod
céc tep d6 di khi khong thdy cin thi€t. Theo mac dinh ta thuong sir dung thur muc
C: \TEMP dé luu c4c t&p ké trén.

2. KHOI DONG MOI TRUGNG IDE CUA CHUONG TRINH BIEN DICH

Thyc hien chuong trinh TCEXE déi vdi Turbo C, Turbo C++ va thue hién
BC.EXE d6i vdi Borland C.

Céc thao tdc soan théo chuong trinh ngudn, cach sir dung c4c Ienh trén menu
gi0ng het vdi Turbo PASCAL. G day xin nhic mot s6 thao tac quan {rong.

Thao tac Phim néng hoac lIénh menu
M& mét tép chuong trinh nguén F3 hodc File->Open

Ghi chuong trinh nguén 1én dia F2 hodc File->Save

Ghi véi tén mai File->Save as

Béng mot clra s4 soan thio Alt+F3

Bién dich Alt+F9

Tao t&ép tin EXE F9

Bién dich va thyc hién Ctrl+F9

Chay lan vét F7, F8, F4, Ctrl+F2, Ctri+F8§
Thoat khéi IDE Alt+X, File->Quit

Xem trg giGp F1, Ctrl+F1

3. CAIBAT CAU HIiNH

3.1 Dudng dan thu muc
Str dung 1¢nh

Options->Directories...
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Trong hop Include directories, ta nhap vao dudng din thu muc INCLUDE.
Né&u c6 thém cac thu muc khic chia cdc tép tiéu dé tr dinh nghia thi nhip dudng
din twong ng va sit dung ddu chdm phdy dé ngan cich céc duong din. Tuong tu
cho hop Library directories. Hop Output Directory chita duong din mo ta thu
muc chita cac tép *.OBJ va *.EXE sinh ra khi bién dich va thuc hién chuong trinh
nguén. Khong can thiét phai quan tam dén Source Directories.

3.2 Mo hinh bo nhé

M6 hinh bd nhd mo ta cfu tric cia tép chuwong trinh thuc hién duoc sinh ra.
C6 6 mo hinh bd nhd khac nhau la: tiny, small, medium, compact, large, huge.
Chi tiét vé timg mo hinh c6 thé xem trong phén trg gitip di kem.

Dé x4c 1ap m6 hinh bo nhd, sir dung lénh :
Options->Compiler->Code generation ...
3.3 Ghi lai cac thiét lap cau hinh

Lénh

Options->Save

239



TAI LIEU THAM KHAO

Claude Delannoy
Programmer en langage C, Eyrolles, 1598,

Herbert Schildt

Teach yourself C, McGraw-Hill, 1996.
Brian Kemighan, Dennis Richie
Language C, Prentice-Hall, 1988.

Bryon Gottfried
Programming with C, McGraw-Hill, 1996,

Al Stevens
Extending Turbo C Professional, 1989.

Allen Holub
Compiler design in C, Prentice-Hall, 1990,

Nguyén Thanh Thuy, Nguyé&n Quang Huy

Bai t4p 14p trinh ngodn ngit C, Nha xudt ban Khoa hoc va Ky thuat, 1999,

Le Bang Hung, Ta Tudn Anh, Nguyén Hitu Pate, Nguyén Thanh Théy (Chili bién)
vt C++, Nha xudit ban Khoa hoc va K¢ thuat, 1999,

Ngéo Trung Viét ct al.
Ngo6n ngit 1ap trinh C, Vién Tin hoc, Du an VIE/88/035, 1990.

. Pham Van At
K¥ thuat 14p trinh C, Nha xudt ban Khoa hoc va KV thuat, 1999.

. Pham Van At
Nhdp mon C++ va 14p trinh hudng déi tugng, Nha xudt ban Khea hoe va Ky thuat,
1999.



MUC LUC

Trang
Loi gidi thigu 3
L& néi ddu 5

hadli e

Chuong 1. Tong quan vé Ngén ngit C

Lich sir hinh thanh va phat T8N ......cocoooocoerirreeeeeee e eeeeeeen T

CAc tinh chat dac trung clla nZON NET .o evr vt et eas et s eenes 8
CAu tric co ban cla mOt chuong tANh C...ooveveveeiveccieeeeie ettt 9
3.1 Thuc hiln chrong (NN ...t sesssssssssseas smsnn 10
3.2 Dinh nghia HAM oo reie e st e st s e e me e 10
3.3 Khai bao t8D HEB A€ ..ottt ettt e 11
3.4 Dong chi thich oo, frmtereerne e e nres et a e e e e ant e e e e aanen 12
3.5 Dau kS hUe CAU IENN....ccceeceeeeeeeeeeee ettt e e e e e e e e e e e e e s tme e 12
MOt vai 1o v& hAm PrNE() coovveererrerieeieieeceeeee e i2
4.1 TrNR DAY SOttt st e e be s e s e vt et a s be e beeebbeerrreas i2
4.2 DUATAKY Werriireierereiceeeeeeeeccerenencasnas bbbttt ns 13
4.3 TENN DAY KA K LU coreroeeeeeeee oo eeeeeeeeeeeeseeeeeeeeseseseeeeseeeeesmseeeeseeesereo 14
TOIM LA ...t ccceeres ettt e reme e ne e e e s e e na e e e eeee e s s et s asa e e e ane s anenes 14
ST B €11 11+ 20RO i4
5.2 CAC 18] tNUSNE ZAP -e-eeerueeeemreieeraeaeeercirseesstessssasesssssssssssssessssssesassesesansessesas 15
Chivong 2. Cic yéu td co ban cha ngon ngit C

T VU et cm ettt e e et oo r e et e e e e e e e e e e e ameeeeeaameeeeaeammeneeeaameeeeaenns 17
1.1 Tapky trdung trong ngon ngit C ... e 17
| R T4 T 1L} 5T ) DO 7
L3 T KRGA <ttt senn s e s an g e s annnannaarnnen <eneen 18
1.4 CACKIBU QI HBU ooevevev ettt ettt re et sraes b eas et 19
1.5 Khai BAODBIEN wevveierrieiiiiee e 19
1.6 Khai A0 BANE.....coeiiriei ettt eaanin 20
£.6.1 Khai b0 RANE ..ot e 20



2.

6.

1.6.2 Cach biu didn BANE SO oeeviiiiiiiirtetiset e 21

BIEU thUC. ottt 23
2.1 BIEUANGIC TONE C oot e s 23
2.2 CEc PhéP LOAN SO ROC coviiiiii ettt eaa e e eeen 23
2.3 Cac phép todn qUan B ..o 24
2.4 CAc phép tOAN LORIC. . iiiiiii ettt ettt 24
2.5 Cdc phép (0dn thao tAC (T8N DIl .ot 25
2.6 BilU ThIC SN .t ietiiititieeieececeeeeeeeeeeces et eeeee e 26
2.7 BiGu thlC iU KI@M oo vvees e ee et ee et ee e eeees 27
2.8 Cac phép todn tang, giam MO AON Vi oreieeeceeecereerree st 27
2.9 Phép todn 18y dia chi DIEH (&) ..oovii ettt e e e eeeaas 28
2.10 Phép todn chuyén doi Ki€u (DA BUOC) ce.eeeeececeeeeeeeee e 29
2,11 That tu wu tién va trat tr k& hgp cha cac phép todn.......cccooivinnniiiiiiniennn. 29

VA0 Tttt ettt e saesse s sbe b b setb e ssennenne e nene )
31 HAM PN .t bttt 30
3.2 HAM SCAMD) oot e v e s et et s st et e e eanen 34
3.3 St dung ham clrser(} va geteh() trong cac chuong tAnh .o 37

Cic cau lenh diu khién chuong (0nh ... 39
4.1 CAIENR ANttt esa s e 39
42 CAulenh ghep ..ottt 39
4.3 Cau lEnh 1 [eISe] it e 39
4.4 Caulenh while. e e 43
4.5 Clutenh dof. JWhIle ..o teceeree e e 45
4.6 CAUIENR 0T oo e ee e st e s s s ga e e e 46
4.7 Cau 1¢nh break vil CORUNUE oo s 49
5.2 Cac 161 thutmg g3p Khi 18P tHNhe.. e a0 35
52 MOt sd thdi quen 1ap trinh 18 n hoe P, oo w35

BE L[ oottt ettt ettt e e e e et e ae e e e e mte e e e e aneneanannrremeeeeas 56

242



Chuumg 3. Mang va Con tro

1.1 Khéai mém va dinh nghla. ...t 50
1.2 KB BAO MANE. ..ottt e eee e, 59
1.2.2 Truy nhdp vao cdc phan tlr cla MANE .....oovevviieeeeeeeeeee e 60
1.2.3 Mang nhigu CRICU. ...cceeeeiteee e e eeo 61
1.3 Nhap dit [iéu cho bitn MANE ... oo ve e 6l
LA XAUKY I et 63
14,1 Khah b0 XAU KY 1 - oove oo 63
1.4.2 VA0 1a VO XU KY 1L oot 64
1.5 Khai bdo va khoi diu gid trl cho mang ... oo 66
1.5.1 Mang mt Chill ...t 66
1.5.2 Mang nhigu ChIU . .....ovveieeee e, 66
1.5.3 Xau ky wr
CON IO (POINLETY 1ttt et 67
2.1 Khéi miém va cach khai biao con tro

2.3.1 Phép gan trén hai con tro cling KiCU. ...coooevvveveeeeeeeeeeee e, 69
2.3.2 Phép cOng con o vai 8 NEUYETL . .oueis e 70
2.3.3 Phép trir hai con trd ciing kiéu
2.3.4 Cdc phép todn quan hé trén cdc con 116 eling ki o.ooveeeniee 7 |
2.4 Contro vOId * L T
240 Kilu dit TIEU YOI cooeo oo 71
2.4.2 ContrO KiGu VOIBH .o, 71
2.5 Contro da ClP ...t e 72
Licn h¢ giffa conT0 vl MANE ..ot 72
3.1 Con trd va mang mOt ChiGU. .o 72
3.2 Con trd da cilp va ming nhiéu chiil ..o 73
3.3 MANE CAC CON IO coieiieiittecee et T A
4.2 HAM CalbOc () oo e Y

243



G4 VI QU et e smb e e e een e en &0

TOM T oottt ns et sttt s e et 82
ST Gl G et e e eeeennees 82
5.2 Céc18i hay gap khi 1ap trinho ..ottt 83

5.3 Céc thoi quen 18p trinh (61 ¢An hOC BP...coviieeieeeeeereeeeeeeee s B

Chuong 4. Ham
GG TREEU . -—-. oo eeeee s ee e eeeeee s eeeeeeeeessesesessseseseee s esseesssee s ese e seee e 87
1.1 TOng quAt v& ChUONE ITINN COM ...veviveeeeie ettt ee e e eeee s eeseseons 87
1.2 Cac mo6 dun chuong trinh trong C...rrrcveeecaeeceeeeseree st e e s sneeeas 87
1.3 Gidt thidu thu vién cAc him toAn hQC....ovriirrciicieeeeseeeeeee e eeeeeieee e B8
Khai bao vit dinh nEHIA BAM «..ooo.eeeoeeeeeeeseeeeeseeoseesees e eseaeeseeeeseeeeeeeeeeeeee 89
D MIOUVE QU oo eeeeeeeeeeee s eeeeeeeeeesesees s eesseessresssessseesssesseees s 89
2.2 Tong quat vé dinh nghia ham ..ottt 91
2.3 HEAM DEUYEN TAU oo ieecrirrerceesee e sise e s estaessestasasesssesseestentoesrnssnsesannsen 93
2.4 CAc 18p tidu d8 (header fIle)...uuiiiireie it eeesaessessaesres e raesaseseeasans 94
Tham 56 trong Bl SOl NAM . cccueeniiiiiiicieiet et ermeecer et e sas e eees 95
3.1 MO SO KRAI NIBIML c.evvveiiicoriinevreenscnectesaessaessesansensssesesssesse e sanassnssnssssnense 05
3.2 Truyen tham SO ONE C..ooeeeeeeeeece e eeeeee e e seeeses e s e e neas 96
3.3 Tham s6 hinh thifc ciia hAm 13 CON 10 cvovrvevverrvrerrrrrarrresrisnieiessrsressssss e 97
3.4 Tham $6 Cha hAM MAIN( v vvvvervseeressssssorsrorssesersssesssssessssssssnseessssssanressesnns 100
Cip luu trir va pham vi c0a cAC GO0 tUONE. ..o e enees 101
4.1 KhAI MBI ccrrrrrrrireevrrrcrrceenr e rraessssssssss s s rasrrssssssanssssssssssaaaesssssesas e 10H
4.2 B6n kiéu pham vi trong chuong HNh C .....o.ooeeeeeeeeeeeeeeeeeeseveeeeonssorrs s 104
I R K o (=T PSSO OOTORt 105
CON IO BEAIM Lo e eee e e e s s sbssssbbas e s e sabasasansaananans 106
S0 KRAI MG e s s s 106
5.2 Khai bao bi8n con (rO him ...ttt crrre e e e 106
5.3 Tham 4 hinh thitc clla ham 13 con trd ham.......covevermieicececceieec e 107
B U et e e e eeees 110
TOM LA eeentieeeeeeceieeeee e eee e e e eeeeesersreebsssssessbesssssssn e s s e saaensssansaaennesanraennean 115
7.1 Cac 15i thudmg gap Khi 1D NN ...cooeeeereeeeeeeeeeveeeeeeoreemeeeeeeeeeeeeeemeseeeens 115

244



7.3 Nang cao muc tiéu "ddm bao tiéu chudn phan mém” tol c.evevereeerrcececccnen 116
8. BAEEAD cooooemeeeeeeseeeseenseeseeeeeeseessseseeeesesmesseseoeeremssssesnsssssssssssneeensneccssssasscees | 16

Chuong 5. Cau fric

R O 1 ¢ 1T U OO OO O 119
1.1 Khéi niém va dinh nghia ¢ trC .eovviiiniiinsis s e snsnes 119
1.2 Khai BAO CAU LIC oviniiiiiitcccciieiteicceien s e e s ccoesaanensnsonns 119
1.3 Par tén kidu dif 1180 bANE tyPedef ..overevvrreeeeeeeeeeieeeiee e e 122

TN T0 0 U g 3 Lo o T L O 122
1.3.2 Sit dung typedef VI CU TG ..coiiiriiereenreereeeeeesreesreesren e eraneeavaens 123
1.4 Thao tAc trén DifT CAU 1TUC oeeeiieee et e e e e v n e e r v s aanans 124
1.4.1 Truy nhip t&i thanb phan trong U tric.....cvevevrrmrrrereeeerr e eccecesieee e 124
1.4.2 Truy nhap t6i thanh phan ciu tric tir con tré cau e v meeeeeeceeeeeenee. 124
1.4.3 Nhap dit 1iéu cho bign cu trEC.....ovvvveveerrreerrerrr e eeecnieescsaseeereereeas 125
1.4.4 Phép gin gilta c4c DIEN CHU MTIC eeeeeieeeeeee e r v rrne e [28
1.5 Truyén bién cau tric cho BAm ..o ecsvceeeee 1 29
1.5.1 Truyén bién cu tric bing tham th .....ocoeeeveeve e rsesesrensnas 129
1.5.2 Truyén bién cu tric bang tham bidn ........cccoevviiivniirririiriiceneerinnn. 129

2. CAC CAU TC T T oo ve e e r e et a s e n ot v e san e e ne soavasnesrnevens 133
2.1 Nhic 1@l Khal MM ..cciereninieicicietcaneeeeesserenesneneresessnsernssorsssssseenenees 133
2.2 NZAN XEP (SLATK) .ereeieeerriieiieiiiecricerstenssnesenserensssnssssssessrssessssssasasssasssesssaes 134
2.3 HANE Al (QUEUEY oottt ettt cee e e st e s e emnea s 137
2.4 Cay nhi phan (BiNary tree) i s s 141

3. KIU hOP (MIUODY}.oooecreierre e nsnnnnnenssnsessnens e snons anen e csomsmnases S 150
3oL EDHE VAN B8.teeeeeeeeeeeeeeoeeeaseeeseeeseesseeees s seeeseeeesssessseeeseneesaeseeeereenreseeseens 150
3.2 Khai bA0 Ki€u Al lIEU UNHOM «.vvvevireeeieririsessesaassiasseansooansansssanssesssasesnsrnsssessas 150

A, GHE NGttt sttt sttt ae et eaa e 151
4.1 Cac16i hay gap trong Khi 14p trin....e. ceveeeevieiiicrccineeceecerii s eevecvessees 151
4.2 Cac théi quen 1ap trinh t6t c8n hoc P ... 152

B BAIHAP et ettt vaesaesene s 152

Chuong 6. Tép va thao tiac viora
| € U TR 1 o123 | OO OO OO E TSRS 155

245



L

[~

Cac Khai TUEM VE I8P wevveeeee et et (55
2.1 Dudng din dé truy nhAP CAC I8P wvuvvveeeeee oo 155
2.2 Thé €p (File handle) ... oo 155
2.3 CAC thONE 1N VE I8P weveieiiiiie oo ee e 156
2.4 CAC KIEU VAO T8 VO 1EP vrorereeei oo 156

Kénh nhﬁp xudlt va cdc ham thao tdc vio ra tép qua ving dém......ccoccevvein. 157
3.2 Con trd IEp (Flll’... Pomtcr) ........................................................................... I58
3.3 MOt SO ham B DU coeiveeeeeeeeeeeee e 158
3.4 Truy xudt vio ra ngu nhién (random access HO) va £8eek() cmrvvnne e 163
3.5 Céc kénh xudt nhap stdin, stdout, stdaux, stdprn, StAerr ... 165

Céc ham thao tac vio ra t€p mie thlp ..o 166
4.1 Tong quan v& cdc hm VA0 1a m&C AP ...o.ooveeoveeeeeeeeoe oo 166
4.2 MOt s6 ham vao ra mic thap thong QUIE ...oveeeeieeeeeeeeeeee 167

Chon phucrng AN ST AUNZ et £ 7]
6.1 Cdc 16i thlrfmg g’ip khj lﬁp lrmh .................................................................. 171
6.2 Céc théi quen t6t khi 18p tANA oo |72

BT TP ottt e 172

Chuong 7. Do hoa

GO TRIGU ettt er e n e e 173

D6 hoa trén may tinh €8 AN ..o e, 173
2.1 Céc bo didu khién man hinh va man hinh cta cac may IBM PC va tuo‘ni_ thich

174
2.2 Céc bg diéu khién man hinh c6 d6 phan giai caohon..coooiiiiinnn 175
2.3 Lap trinh trén bo mach man hinh. ..o, reennnns 176
2.4 Cac chuong trinh con BHOS VIAe0 oo 176
2.5 AL PRAD oottt ettt e ettt ea e e eeeeneses 177

Cac che dO d8 hoa, R 108 A0 .ooeieeeie it eerene e 177
3.7 Man hinh VA hE 10a 0.t 177
3.2 Céac tép chifa trinh diéu khién man hinh clia Turbo C .o, 177
3.3 Tep ticu d€ graphics.h ..o 177
3.4 Khéi dong D& A0 hoG . ueeeeeeceeeceeeeeeeeeeeeee et eeneene s 177

240



0.

1. Gidi thicu

bit mau va mau t6 cho céc dutmg vil cAc Rinbr.ooeereeoooo [R5
4.1 MAu 16 cho dudNg ..ot 1&S
4.2 DAL DEN weoei i 186
4.3 DEUMAL 10 et 186
4.4 DAA- MAL oroo e 188
4.5 DAt mAu t6 cho cA¢ hINR ..o 190

CAC RAM V& VA0 ceee e, 192
5.1 V& diém anh
5.2 Lay maw diem Anh ..o 193
5.3 VB Q08N ThARE coeettieieee oo et 193
5.4 Ve va 1o mitu hinh Al IN&L.c.ovevemvieecce e 195
5.5 V2 VA 10 Mall da Z1AC. .. oo e 196
5.6 V& dudng tron va hinh rdn.. oo oo 200
5.7 VERINK @lliPSC.iiiiiciiiiicieieeecc e e ee e, 204
5.8 VERINH RO oo, 209

Khung nhin va toa do
6.1 Thict 1ap Khung nhin ..o 212
6.2 XdaKhung nhin s 213

ASPECE TALO ettt er e D1 &
7.1 DN NZRTA et 2 14

VEN DAn 10N A MO .o, 216
Bl CC TONLS oottt e es e e e 216
8.2 Hign van ban trén man hinh A6 hoa ... 2217
8.3 Diéu chinh 1 clia v bAn AU QWA Fa .. eoveeeeeeeeerremeeeoeeeeeeeeeeoee 218
8.4 Thay d6i kich thude v ty 16 clia CAC KY 0 oo 219

Cét dén hinh va tao anh chuyén dONg........co.ovommeieeeeeeeeeeeeeeeee oo 223

Charong 8. Bo tién xit ly

2. Chi thi UEn dich HNCIUAE ...ttt e e e 227
3. Chi thi XU LY #ACFING ceveriiieeeeee e ee et e e v ees e 228

3.1 Dinh nghia CAC NANE ..ottt aesee e s enn 228



3.2 Dinh nghia CAC MACTO...uiivuiiiiiiereccieee e e rrerrrr e v sstereen s eeessaesassassasnstnensmeeennnes 228

3.3 Loai bd macro, hang Ky ReU ..o e ene 229
4. Bién dich €6 difu KIED ..cocoeeiiieiieiiere ittt s e eeee e ee e e esnenaa 230
5. MOt 86 chi thi En dich KRAC ...c.oocieeeiceeecr e 231
5.1 Chi thi #EITO e miciiereerieieireeeeeestee e saesns s aa s s sssssesnssesessssessssemnenenennanens 3 )
5.2 Chi thi #lINE cevveueiieenir ettt e e sre e e basb st saest e e e 232
6. Khuon dang tep U A€ ... e e e et 232
6.1 DML VAN A8 et ee e ee e e en 232
6.2 Vi QU TNN ROB oo cee oo e eeeeeee s e es e eeeeeeeeeeees e 232
T TOM Aottt ettt s s e sss b bt esss b et e ss et amsmensannensnresrenrarsatons 235
Phuy luc
1. CAc thif MUC QUAEN IMONE ..ooeieeeieeeeerrrersrnereeeneressasesanrasassessssasssnsesesmemesemsnenns 237
2. Khdi dong mai tnimg IDE cua chuong trinh bién dich ..o, 238
3. Cadat cBU RINN ettt et res e e ree st e asaaere s b e aaan 238
3.1 Dudng din thi MUC....o.eoveeerereeeeenn. e e e eree e e r s s nene 238
3.2 MO BINN DO NG oo eseeese s s e s esees s seenene 239
2.3 Ghi lai cdc thi€t 1ap cau hinh ..o 239

248



203056

L

335048 9305Aq

Gia: 30.000d




	NHẬP MÔN LẬP TRÌNH NGÔN NGỮ C
	MỤC LỤC
	1. TỔNG QUAN VỀ NGÔN NGỮ C
	2. CÁC YẾU TỐ CƠ BẢN CỦA NGÔN NGỮ C
	3. CON TRỎ VÀ MẢNG
	4. HÀM
	5. CẤU TRÚC
	6. TỆP VÀ THAO TÁC VÀO/RA
	7. ĐỒ HỌA
	8. BỘ TIỀN XỬ LÝ
	TÀI LIỆU THAM KHẢO

