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Lt it migu

Ndm 2002, Vu Gido duc Chuyén nghiép — B¢ Gido duc va Dao tao dd phoi
hop vdi Nha xudt ban Gido duc xudt bdn 21 gido trinh phuc vu cho dao tao hé
THCN. Cric gido trinh trén da duwde nhiéu truong sz dung va hoan nghénh. Pé
tiép tuc b6 sung ngudn gido trinh dang con thiéu, Vu Gido duc Chuyén nghiép
phot hop cing Nha xudt bdn Gido duc tiép tuc bién soan mét s6 gido trinh, sich
tham khdo phuc vu cho dao tao & cde nganh : Dién — Dién tiz, Tin hoc, Khai thdc
cd khi. Nhitng gido trinh nay trude khi bién soan, Vu Gido duc Chuyén nghiép
da giti dé cuong vé trén 20 truimg va t6 chite héi thdo, I8y ¥ kién déng gép vé néi
dung dé cudng cdc gido trinh néi trén. Trén co sd nghién citu ¥ kién déng gop
cua cdc trudng, nhom tde gid dé diéu chinh néi dung cdc gido trinh cho phit hop
Vit yéu cdu thue tién hon.

Vi kinh nghiém gidng doy, kién thic tich luy qua nhiéu ndm, cdc tdc gid
da ¢6 gang d€ nhitmg néi dung duge trinh bay la nhitng kién thitc co bdn nhét
nhing van cdp nhdt dude vdi nhitng tién bo ctia khoa hoc ky thudt, vdi thuc t&
sdn xudt. Noi dung ciia gido trinh con tao si lién théng tit Day nghé lén THCN.

Cdec gido trink duge bién soan theo hudng md, kién thizc réng va cd'gdng chi
ra tinh ing dung ctia ngi dung duge trink bay. Trén co sé dé tao didu kién dé
cdc trudng stz dung mot cdch phii hap vdi diéu kién co sé vit chét phuc vu thue
hanh, thie tap va ddc diém cia cde nganh, chuyén nganh dao tao.

Dé vige déi mdi phuong phdp day va hoc theo chi dao ctia Bé Gido duc va
Dao tao nhdm néng cao chdt luong day va hoc, cdc trudng cdn trang bi di sdch
cho thu vién va tao didu kién dé gido vién va hoc sinh c6 du sdeh theo nganh diao
tao. Nhitng gido trinh ndy ciing la tai ligu tham khdo t0t cho hoc sinh da t6t
nghiép cén ddao tao lai, nhén vién ky thudt dang tric tiép sén xudt.

Cdc gido trinh dd xudt bdn khéng thé tranh khéi nhitng sai sét. Rét mong
ede thay, ¢b gido, ban doc gép ¥ dé lén xudt ban sau duge 6t hon. Moi gép ¥ xin
gii vé : Cong ty C6 phén sdch Dai hoc ~ Day nghé 25 Han Thuyén — Ha Ngi.

VU GIAO DUC CHUYEN NGHIEP - NXB GIAO DUC



Gido duc chuyén nghiép va day nghé la mot trong nhitng linh vuc cdn dugc
quan tdm hang ddu irong tiéh trinh phdt trién clia mét dat mude. Mot trong nhiing
nhdn 16°dong vai tré quyét dinh dén chdt luong cia dao tao dé la gido trink ding
dé gidng day trong nha truong. Khdc véi gido duc dai hoc, gido dyc chuyén nghiép
doi hdi phdi 6 su két hop rhudn nhuyén giita If thuyét va thuc hanh. Nhitng kién
thiic Ii thuyét dd hoc phdi dupe dp dung ngay trong thitc 16 thong qua cdc vi du cu
the. Tuy nhién, khong vi thé' ma ngi dung If thuyét bi cdt gidm di, nguwe lai cin phdi
dao sau, md réng thém dé viéc ap dung ciia nguci hoc khéng mdy mdce, ddp khuon,
md phdi sdng tao va chii déng dua irén nhitng hiéu biét sdu sdc cia bdn than, 6
nhut the' khi 16t nghiép méi ddp ing duoc nhitng nhu cdu ngdy cang cao ciia xd héi.

Ngon ngit lgp trinh C la mot trong nhitng ngon ngit khé st dung, doi héi
nhiéu thoi gian va cong siic dé' cé thé lam chii né, bién nd thc su tré thanh mét
cong cu dde e trong cudc séng nghé nghiép ciia moi nguoi. Do dé, trong khucn
kho 60 tiét, tdc gid cé gdng bién soan trén tinh thin ngdn gon, dé hidu va day du
dua trén quan diém day hoc tich cuc — day hoc dinh fueong hanh déng. Cdc kién
thice trong toan bg gido trink ¢d moi lién hé chét ché, logic. Cac noi dung dua ra
ditge minh hoa cy thé, truc quan va dicoe phan tich sau sdc nhdm giip ngudt hoc cé
thé hiéu k¥ hon cdc tink hudng c6 vdn dé va thuong gdp trong céng viéc.

Taan bo gido trinh bao gém bdy chuong va bon phu lyc chita dung tiwong doi
ddy di cdc vdn dé co bdn nhdt cia ngon ngit Idp trinh C, cdc logi vi du va bai tap
chon loc citng mot 56 van dé lien quan, giip ngudi hoc c6 kha ndng sut dung thanh
thao ngon ngi¥ nay trong viée gidi quyét mot s6 16p bai todn théng dung trong thuc
té. Ddu moi chiong, déu chi r& cdc muyc tiéu cu thé cdn dat duge ciia chutong dé
nham gitp nguoi hoc cé thé dinh hudng t6t hon trong viéc hoc cling nlut gitip cho
gido vién co thé tham khdo trong qué trinh gidng day ctia minh.

Gido trinh duoc bién soan cho déi tuong chinh la hoc sink THCN, K7 thudr
vién tin hoc, tuy nhién né cing cé thé'la 1ai ligu tham khdo bé ich cho bdc dai hoc
va nhitng nguoi quan tam. _

Mdc du dé c& gdng nhidu trong qud trinh bién soan gido trinh ndy, nhung
chdc chan khong trdnh khéi 6 nhitng thiéu sét. Rt mong nhdn dugc y kién déng
g6p cita déc gid va cde dong nghiép dé gido trinh ngay cang hoan thién han. Moi y
kién déng gdp xin giti vé Nha xudt bdn Gido duc — 81 Trdn Hung Dao, Ha Néi.

TAC GIA



Chuong 1
TONG QUAN VE NGON NGU LAP TRINH C

MUC TIEU CUA CHUONG NAY

"

> Biét mot vai nét lich si phat trién ciing nhu dac diém cia ngon ngi¥ lip
trink C déng thoi hiéu va biét cdch sir dung cdc khdi niém co bdn trong
ngon ngir ldp trinh C.

Biét cdch sit dung méi truong két hop ciia Turbo C dé viét va chay mgt
chuong trinh C don gidn theo cdu triic chudn.

Y

1.1 LICH SUPHAT TRIEN VA DAC PIEM NGON NG/ LAP TRINH C

Tién than cha ngdn ngit 1ap trinh C 1a ngon nglt BCPL (Basic Conbined
Programming Language) do Martin Richards nghi¢n ctu. Anh hudng ctia ngon ngit
BCPL lén ngoén ngit 1ap trinh C gidn ti€p thong qua ngon ngit B, do Ken Thompson
viét nam 1970 cho hé diéu hanh UNIX chay trén ho may tinh PDP-7.

Nhu cdu cai tién va phét trién cho UNIX da thiic ddy Dennis Ritchie va Brian
Kernighan sang tao ra ngoén ngit 1ap trinh C ngay tai phong thi nghi¢m BELL (Hoa
Ki) vao déu nhimg nidm 70 nhim muc dich ban dau la phét trién mot ngon ngit he
théng mém déo thay thé cho ng6n ngit Assembly v6n ning né va “ciing nhic” véi
cdc thiét bi phin cimg.

Ngon ngit lap trinh C dac biét khic v6i ng6n ngit BCPL va ngén ngit B &
ché: ngobn ngit BCPL va ngon ngit B chi ¢6 duy nhat mdt kiéu di lidu 13 tar mdy,
trong khi d6 ngon ngit 1ap trinh C da ¢6 cdc d6i tuong dit ligu co ban nhu kf tu, cdc
kiéu s nguyén va cdc kiéu sé thuc. Dic biét con trd trong ngon ngit 1ap trinh C
tao ra thém dugc rat nhiéu uvu viét.

Sau khi ra doi, dac biét thinh cong v6i hé diéu hanh UNIX, ngén ngit 14p
trinh C bét dau duce phd bién rong rii v ngudi ta da nhan thay sic manh ciia né. C
1a ngon ngi 1ap trinh twong d6i van nang, 6 mic d¢ thich nghi cao, mém déo.
Khidc véi ngon ngit Pascal, 1a ngén ngit 1ap trinh ¢6 cdu tric rat chit ch€ va thudmg
duoce dung dé giang day vé lap trinh dac biét trong cdc trudng dai hoc, thi ngdn ngir
lap trinh C lai duoc sir dung rong rdi trong cac linh vuc chuyén nghiép vi tinh hiéu
qua vd mém déo cla né.

Vao nhitng nam 80, do nhu cdu wong viéc xir 1i dit liéu ngay mot cao, cic
chueng trinh viét ra ngdy mot phiic tap, viéc bao dudng chuong trinh ngady moét kho
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khan di din dén mot phong céch 14p trinh méi — 1ap trinh huéng d6i tuong (OOP -
Object Oriented Programming) Xudt hi¢n va ngoén ngi 1ap trinh C bét ddu duge
trang bi thém kha ning lap trinh hu6ng d6i tuong, ngon ngit 1ap trinh C" ra dii wr
dé va ngay cang chi€ém un thé.

Hién nay ¢6 rdt nhiéu bd chuong trinh bién dich (Compiler) va lien két (Link)
cho ngon ngir 1ap trinh C clia nhiéu hng khdc nhau va méi bo chuong trinh déu cd
nhitng vy, nhuve diém riéng. Xép & vi trf hang ddu ¢6 thé ké dén Turbo C clia hang
Borland, MS C ctia hang Microsoft, ZORTECH-C cla hing SYSMANTEC. Phin
mém Turbo C duge sit dung khéd rong rii vi n6 cung cdp cho ngudi dung mdt thu
vién kha ddy dli cdc ham vao ra, truy nhap va d6 hoa. Tuy nhién kha nang t6i uu ma
ctia n6 khong bing MS €. Trong gido trinh ndy chiing 161 sit dung Turbo C do tinh
tién 1oi va phd dung cla né.

1.2, CAC KHAI NIEM CO BAN
1.2.1. Tap ki tw dung trong ngon ngir lap trinh C

Ciing nhu ngén ngi ny nhién, moi ngdn ngi 1ap trinh déu duge xay dung tir
mot bo ki tr nao dé goi la bang chir cdi clia ngdn ngit. Cac ki tu nay duoc két hop
v6i nhau theo nhiéu cach, theo nhiéu quy thc khac nhau tao nén cdc #, cdc tir lai
duoc lien két voi nhau theo mot quy tic nao d6 (phy thudc vdo cdc ngon ngi khdc
nhat) dé tao thanh cdc can lenh. Méi chuong trinh s€ bao gém nhiéu cau lenh dugce
dién dat theo logic ciia mot thuat todn nao d6 dé giai quyét bai todn dang xét. Ngon
ngit lap trinh C dugc xay dung trén bo ki ty sau day:

. 26 chitcai hoa A, B, C, ... Z va 26 chif ¢ai thudng a, b, ¢, ... Z clla b chir cai
ti€ng Anh.

- 10chirsd0,1,2,...9

- Cackihiéutoanhoc: +-*/ = ()

- Kitugachndi ‘_" (chuykhacvdikite '-7)

. Cackihiéu dacbiétkhacdélacackite @, ;[ ]1{}? 1 &\ % #§ ~ > <
“Utival, :

Ddu cach * * (ki ru trong) duge dung nhu ki ty phan tich giffa cdc & rong
chuong trinh va khong cé ¥ nghia gi trong moi cau lénh, cdc i trong ngdn ngif lap
trinh C ¢6 thé dugc phan tich bdi mot hay nhiéu ddu céch.

Khi viét chuong trinh ta khong duge phép sir dung bat ki mot ki ty nao khac
ngoii cdc ki ty ké weén.

1.2.2. Tir khoa

Tir khod fa nhing tix danh riéng ctia ngdn ngit 1ap trinh C dugc dinh nghia
truGc v6i nhitng v nghia hodn todn x4c dinh. Tir khod thudng dugc ding dé khai
bio, dinh nghia cdc kiéu dif liéu, dinh nghia ra cdc todn 1, cdc ham va viét cic chu
lénh... Do d6 khi viét chuong trinh ta khong thé ding tr khod d€ dat tén cho cdc
hiing, bién, mang hay ham ...

Chai y. Trong ngon ngirlap trinh C tir khoz bao gity ciing duge viét bing chir thudng.



Bdng 1.1: Céc tir khod thong dung trong ngdn ngi 14p trinh C

asm do gato register typedef
break doﬁble huge return union
case else if short unsigned
cdecl enum int signed void
char extern interrupt sizeof volatile
const far long static while
continue float near struct

default for pascal switch

Mbi tir khod s& c6 ci phdp sit dung riéng va trong chuong trinh ta phai tuan
thit diing theo ¢t phdp dé. Cach sir dung clia cic tlr khod thong dung nhat s& duge
14n lugt gidi thidu trong gido trinh.

1.2.3. Cach dat tén trong ngon ngir Yap trinh C

Ten 12 mot khai niém rat quan trong ding dé xac dinh cdc dai lugng khéc
nhau trong mdi chuong trinh nhir tén hing, tén bién, tén mang, tén c4u tric, tén con
trd, tén t&p, tén nhin, tén ham... Méi tén trong ngodn ngi lap trinh C duge quy udc
12 mot day c4c ki tr chi bao gém chif cdi, chil s6 va ddu gach n6i. Ki tr ddu tién coa
tén bat budc phdi 1d mot chit c4i hoac ddu gach néi.

Sau ddy Ia mot s6 vi du vé tén: _

A: Khong hop 1& vi khong phai chif c4i, chit s6 hodc dau gach ndi.
2_delta: Khong hop 1¢ vi bt ddu bing chif s8. -
switch: Khong hop 1& vitriing v6i tir khod.

Del ta: Khong hop 1 vi c6 khodng céch & giffa.

Del-ta: Khong hop 1& vi sir dyng d4u gach ngang *-’.

Del_ta: Hgple. C S

_Modul_asm_1 : Hop l&.
Trung_gian_1: Hop 1¢ ... _

Khéc v6i Pascal, tén trong ngoén ngit 1ap trinh C phan biét giita chif hoa vi
chi¥ thudmg, vi du céc ten abe, Abc, ABc, ABC ... 12 hoan toan khac nhau.
Mot sé luu § khi ddt tén:

- Khong dit tén trimg vdi tir khoéa.

- Trong cling mot pham vi va cing thoi gian tdn tai khong duge phép dat hai
tén tring nhau. C6 nghia 13, trong cling mot khdi lénh (xem muc 1.2.5) khong duge
phép khai bdo hai tén tring nhau.

- Ten phai phan 4nh dugc ban chat clia di tuong dugc dat ten. Vi du khi khai
béo mot bién ding dé chita kich thudc cha mot mang ta nén ding ArraySize dé
nhan manh thay vi ding arraysize hodc mdt tén hoan toan khéng goi nhé nhu as ...

- C6 nhiéu quy uéc dat tén khdc nhau, vi du nhu cdc lap trinh vién cua
MicroSoft Windows va OS/2 thi thudng dat tén theo .cdch viét kiéu Hungary“.
Theo cach viét nay moi t€n phai dugc ghi them ding truéc mot tién 8 phan bict
kiéu va pham vi ciia bién d6. Vi du, mét bién toan cyc kiéu s6 nguyén dung dé chia
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kich thuéc clia mot mang cé thé viét nhu san: giArraySize (g viét 1t ctig global, |
viét tdt cila integer). Theo cich vit nay chuong trinh tr& nén wwong dsi sdng sha,
wy nhién véi céc kiéu dit lieu ty xay dung thi cdch viét nay t6 ra tuong déi khé sir
dung. Trong gido trinh nay, chiing t8i quy wéc dat tén nhy sau: mol tén chung, toin
cuc (nhut tén ham, tén cdi triic...) dugc viet bang ca hai kiéu chir, bit ddu bing mot
chir g (viét tdt ciia global), cic tir sé phan tdch nhau b&i ki ty hoa. Moi tén dia
phuong cia ham duoc viét bang ci hai kiéu chil, cac tir cling phan tich nhau bdi ki
tw hoa. Céc hang s6 duoc viét bing chi in. Cac hing kiéu enum duge viet bing ca
hai kiéu chit,

- Do dai t6i da mac dinh cia mot tén trong ngon ngir lap trinh C 1a 32, tuy °
nhién ta c6 thé thay ddi lai bing mot gia tri tlr 1 dén 32 trong Option->Compiler ->
Source->ldentifier. Néu gid tri ndy virgt qud 32 thi chi 32 ki ur ddu tién duge duge
chip nhan.

1.2.4. Kiéu dit liéu
1. Cac kiéu dit liéu c6 sén
Turbo C dinh nghia sdn 4 kidu dit licu co bin d6 1a: char, int, float va
double. Chiing dugc mé (3 chi tiét trong bang sau:
Bdng 1.2. Céc kiéu dit liéu trong ngén ngit lap trinh C

Kién Mo ta Pham vi biéu dién Kich thwoc
char Kiéu ki ty -128 dén 127 I byte
int Kiéu 56 nguyén -32768 den 32767 2 bytes
Kidu s& thye dau phay .
_ﬂoat dong do chinh xéc don +3.4E-38 dén + 3.4E+38 4 bytes
Kiéu s& thye dav phay . .
I_double dong do chinh xc kép *1.7E-308 dén = | . 7E+308 & byles

Mot 56’ diem cdn luu y:

- 56 thie kiu floar ¢6 do chinh xdc 12 6 chif s§ sau diu chim thap phan, con
s thuc ki€u double c6 do chinh xdc 1a /5 chif s0 sau d&u ch4m thap phan, do vay
khi sir dung néu yeu céu gid tri i6n, d6 chinh x4c cao thi nén dung double, nguoc
lai chi nén diing floar.

- Moi kiéu dit liéu co ban trén lai c6 thé ket hop v6i mot hoac nhién “tién 16"
sau day: short, long, signed (ngdm dinh doi véi char va int) va unsigned, dé thay
doi pham vi biéu dién ciia mé; kidu dit lien d6. Mot s6 kiéu ket hop thong dung c6
the duge mo ta thong qua bang sau:

Bdng 1.3. Mot s6 kiéu dir lieu théng dung ¢6 sir dung thém tién 16 trong C

Kiéu dix liéu Pham vi biéu dién Kich thuéc
unsigned char 0 dén 255 1 byte
unsigned int hay unsigned 0 dé&n 65 535 2 bytes
short int -32 768 dén 32 767 2 bytes
long int hay long 2147483648 dén 2147483647 4 bytes
Eﬁ;:gﬁ:g 113:113 int hay 0 dén 4294967295 4 bytes
| long double +3.4E-4932 dén = 1.1E+4932 10 bytes ]



2. Kiéu enum

Kiéu enum trong ngon ngit 1ap trinh C 1a mot loai kiéu liét ke dung dé khai
béo cdc bien chita cic doi tuong kiéu dém duge ¢6 gid tri thude mot mién thi ty
dugce chi rd trong lic khai bao. Dé tao ra mot dif lieu kicu enum ta sir dung céu lénh
¢6 cii phap sau day:

enum ten_kieu {danh sach cac phan t};

Trong d6 ten_kieu 1a 1én clia kiéu dir liew li¢t ké méi vira duoc tao 1a, danh
sdeh cdc phdn tk 13 cic gia iri liet ke ma cdc bicn c6 thé nhan duoc, cdc phan tlr
phan céch nhau boi dau phay.

Vi du 1-1. Dé lam viéc v6i cdc ngdy trong tudn ta co thé dimg kiéu WeekDay
nhur sau:

enum WeekDay {SUNDAY, MONDAY, TUESDAY, WEDSDAY, THURSDAY,
FRIDAY, SATURDAY} DayT,

enum WeekDay Day?2;
Khi d6 Dayl va Day2 1a cic bién kiéu WeekDay va ching c6 thé nhan céc
gid tri da duoc liét ké. Cic cau lénh sau day 1a hop 1é:

Dayt1 = SUNDAY;
Day?2 = FRIDAY

Thuc chat cdc bi¢n kiéu enum trong ngén nglf lap trinh C duge coi 1a céc
bién nguyeén, ching dugc cip phét 2 bytes bg nhd va cé thé nhan mot gid tri nguyén
nio dé. Méi khi mot dit liéu kiéu enum duoe dinh nghia ra thi cdc phén tir trong
danh sdch cdc phdn tk s& duge gan cho cdc gid tri nguyén lién ti€p bat dau tir 0. Vi
du nhu kiéu WeekDay & trén thi SUNDAY s& c6 gid tri 0, MONDAY s& cé gid trl
1... Do d6 hai cau lénh sau day ¢6 két qua gidng nhaw:

Dayl! = 0; vd Day! = SUNDAY;

3. Cdc kiéu tu dinh nghia

Trong ngdn ngit 14p trinh C ta cé thé tu dinh nghia ra céc kiéu dir liéu cla
riéng minh bang cdch thém tir khod ¢ypedef vao trudc mot Khai bao nao do.

Vi du 1-2. Dinh nghia kiéu bang typedef.

Pé khai bdo mot bién nguyén c6 tén 13 nguyen ta c6 the viet nhu sau:

int nguyen,;

Nhung néu ta them tix kbod fypedef vio trude clia khai béo dé:

typedef int nguyen;

Thi ldc nay nguyen da tr& thanh mot kidu dif iéu méi va cau kenh sau day la
hoan toin diing: nguyen i, j ; tuong ty ta ciing c6 thé dinh nghia ra mét kiéu dit li¢u

méi c6 ten 1a MangNguyen50 ding dé khai bde cdc bi€n mang nguyén ¢ kich
thudc 14 50 nhu sau:

typedef int MangNguyen50{50];



Sau cau lénh ndy MangNguyen50 s& trd thinh mot kiéu dit ligu méi va ta c6
thé ding né dé khai bio cho céc bién tong ty nhu viée khai bdo cho cic bién ¢é
kiéu dinh sdn. Cau lénh sau s& tao ra hai bién kiéu MangNguyen50 1a ml va m2,
mai bién s& Ia mot mang kiéu s6 nguyeén 6 kich thudc 1a 50:

MangNguyen50 m1, m2;
1.2.5. Khdi lénh

Khéi lénh 12 mot day cdc cau lenh nﬁm_ trong khdi bao béi dan “{va daun «)”.
Sau day fa mét vi du.

Vidu 1-3. Cdu triic clla mét khdi 1énh.

/* Céc cau lénh nam & day*/ ™
int a;
a=117;

}

Chi y:

1. Trong chuong trinh C, mdi khéi lenh v& mat logic duoc xem nhw mét cau
1enh rieng 1¢, c6 nghia 1a trong chuong trinh, cd ché nao dat duge mot cau 1énh thi
ta cling c6 quyén dat khéi lenh vao dé. Hiéu khong 16 vé khdi lenh 1a mot 161

 thudng rat hay mac phai clia nhitng ngudi mdi bat dau hoc lap trinh, Trong ngon
ngit 1ap trink C cfing nhir cdc ngdn ngir lap trink bac cao khéc, ¢6 nhimg cau tric
ma sau né chi duge phép diat mot cau lenh ma théi, vi du nhu cau tric if ... else,
cdu tric for, cdu tric while ... nhung thong thudmg sau cdc ciu triic nay ta cin phai
thuc hién lien ti€p nhi€u cau lénh khac nhau méi dip tg duoc véu cdu. D€ giai
quyét vin dé nay ta chi cdn dua tdt ci cdc cau lenh dé vao trong mét khéi lénh va
ldc nay vé mat logic chiing s& dugc xem nhu I3 mot l¢nh duy nhat. Néu ta khong
dua vao trong khéi lénh s€ din dén hoac chuong trinh chay sai, hoac s& bao 16i.

2. Bén trong mot khéi lénh lai ¢6 thé chita cac khéi lénh khdc, su 10ng nhau
nay la khong han ché. .

3. M6i than ham thyc chat 1a mét khéi 1énh ding d€ bao cic khéi Iénh khic
trong n6 (cdc vdn dé vé ham sé dugc trinh bay trong chiong 4).

1.2.6. Bién va céc dic trung cia bién

1. Khdi niém:

Bién 12 viing nhé dugc cdp phat ding dé I trir gid tri cho mot kidu di liéu
nao do tai mot thai diém nhat dinh va né duge truy xuat thong qua mét tén di duge
khai bdo cho bi€n d6. Mot bien trong ngon ngit lap trinh C trude khi duge sir dung
thi n6 phdt dugc khai bdo & ddu méi khéi lénk (trude bat cit cau lénh nao khdc)
theo cii phép chung nhu sau:

Ki€u_dir_liéu Tén_bién :

! Trong ngén ngiy lap trinh C, it ¢4 cdc cau dit trong cip ddu /* */ dugc coi 1a nhitng cha
thich va duge trinh bién dich bd qua.
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Trong d6 Kiéu_dir licu s& xdc dinh kiéu cla dir liéu ma bign hsu tri.
Tén_bién 1a mot dinh danh duge gin cho ving nhd chita bién va diing dé wruy xudt
gid tri cha bi€n. Dau *;* dé ddnh dau sy ket thic cia cau lénh. Vi du khi ta 6 khai
bao sau day:

int SoVongLap;

thi khi bién dich mdy s&€ cdp cho ta mot khoang nhé& ¢6 do dai 2 bytes cé tén 1a
SoVongLap ding dé luu trit cic gid tri cho mot s& nguyén nao do.

Trong mot dong 1énh ta hodn toan 6 thé khai bio nhiéu bién ciing ki€u bing
cdch phan tich cdc bién dé bdi cic diu phdy theo ci phap sau:

Kigu_dit_liéu Bién1, Bién2, ..., Bién_n ;

Vi du 1-4: Cau lenh float a, b, c=10, d; s& khai bdo ra 4 bién kiéu s& thuc a,
b, ¢ va d, trong 46 chi cé duy nhit bién ¢ duge khdi gdn gid tri ban ddu 1a 10,

2. Pdc trung cda bién

Vi tri khai bdo cia bién: Diy 1a ddc trung rat quan trong cliia mot bién, né
s& xdc dinh pham vi si dung va thoi gian tén tgi clia bién d6 trong chuong trinh.
Trong ngoén ngit 1ap trinh C phan biét hai loai vi tri khai bdo cho bién, dé la:

a) Néu bién duge khai bdo & bén ngoai cdc khoi 1énh (nghia la J bén ngodi
cde ham) thi né s&€ duge goi 14 bién ngodi hay con goi la bién toan cuc. Pham vi sl
dung (pham vi hoat dé’ng) cia né s€ co gia tri tir vi tri khai bao cho dén hét tep
chuong trinh. Nghia 12 né c6 thé duge truy xuét tit bt ci ham nao bét dau tix vi tri
khai bao cho dén hét tép chuong trinh. Con thoi gian tén tai (Ihm gian dwoc cdp
phdt b nhd) cha bién 13 subt thdi gian mad chuong trinh lam viéc. Nghia 1 gid tri
cua bién (néu cé) s& duge luu giit trong sudt thoi gian ma chuong trinh hoat déng.
Mot bign ngoai c6 thé duge khdi gdn mot ldn lic dich chuong trinh, néu khong
dugc khdi gdn mdy s&€ mac dinh gdn cho gid i 0 hodc NULL (réu la con tro).

b) Néu bién duge khai bdo bén trong mot khdi 1énh (cé nghia ld bén trong
cdc ham) thi né duge goi 1a bién trong hay con goi 1a bién cuc bé hoic bién tu
dang Pham vi sit dung cia bién Ia bén trong khoi 1énh ma né duge khai bio, nghia -
13 nd chi ¢6 thé dugc truy xudt bén trong khéi leénh d6 ma thei. Con thdi gian tén tai
cua bién (thei gian dige cdp phdr bé nhé) 14 bit ddu tir khi mdy 1am viéc véi khéi
lenh cho dén khi ra khoi khéi lenh d6. C6 nghia [a khi ra khoi khdi 1énh, viing nhé
duoc c&p phit cho bi€n s& bi xod, va do dé cdc gia tri cha bi€n ciing s& mét di. Mot
bi€n trong (khong dp dung cho mdng) néu khong duge khdi gdn mot gid tri ndo d6
thi bién d6 hoan toan khong xdc dinh (nhdn mét gid tri ngau nhién sdn cé trong bo
nhe liic duge cdp phar).

Vi dy I-5. D¢ hiéu rd hon, hiay xét doan chuong trinh sau day:

{ *Khéi lénh 1%
int a=10, b;
{ {*Khai 1énh 2/
int a, c;
a=100; /* Goi bién a cla khéi iénh 2*/
b=1000; /* Goi bién b cla khdéi 1&nh 1%/
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y
a=200; /* Goi bién a cda khéi lénh 1%/
¢=1999; /* Sai do pham vi clia bién ¢ chi trong pham vi khdi 1énh 2%/

}

Boan chuong trinh gém 6 hai khéi lénh 16ng nhau, khéi Iénh ngoai khai béo
hai bi€n nguyén a va b, khéi lénh trong khai bdo hai bién nguyén @ va c. Khi dé
tam the nao dé phan biét duge bi€n a & khai 1énh trong va bién @ & khéi lenh ngoai?
Thuc chat trong trudng hop nay mdy s& cap phdt hai khoang nh¢ khic nhau cho hai
bién nay, pham vi hoat dong va thdi gian tén tai cha chiing ciing khic nhau. Bién
O khoi lénh trong ¢ pham vi hoat dong tai cic cau lénh cia khoi Iénh trong va né
chi t6n tai trong th&i gian may lam viéc v6i khoi lénh ndy, ra khoi khoi lénh trong
bién a & khéi lénh trong s& bt xod. Con pham vi hoat dong cla bign a & khéi lenh
ngoat bao gém cdc cau lénh bén trong khéi lénh ngodi nhung khéng thuoc khéi
lénh trong, viéc thay déi gia tri ca bi€n a & khai 1énh ngoai khong danh hudng gi
dén gid tri cha bi¢n 4 & khoi lenh trong va ngugc lat. Pham vi hoat dong cua bién b
thi gom cd cdc cau lénh cla khdi lénh ngoai va khdi lénh trong (do khong co bién b
& khoi énh trong) va thdi glan ton tai cha né 1y trong sudt thoi gian may lam viée véi
hai khéi lénh nay. Cdn pham vi hoat doéng ciia bién ¢ chi bao gom trong cdc cau lénh
thudc khéi lénh trong ma théi, ra khoi khai lénh trong bign ¢ khong con ton tai nita.

Loai bién: M6i bién sau khi khai bdo con dugc dac trung bdi cic tir khos di
kem phia truée nhu static, auto, extern, register, const va volatile.

Tir khod auto dung d€ chi 18 tinh cyc bo cia mot bin dugce khai bio bén
trong ham. Vi cdc bién nay duong nhién ta cuc bo cho nén tir khod nay trong ngodn
'ngit lap trink C it duge ding. Tir khod extern dugc sir dyng khi mot chuong trinh
dugc viét trén nhiéu t&p, cdch sir dung tir kho& nay s& duge trinh by chi tiét trong
phu luc I. Tir khod register ding dé xic dinh mot bién cuc bo ¢6 thé duoc liru trit
trong cdc thanh ghi ST hoge DI ¥, khi céc thanh ghi nay ban thi cdc bién nay duoc
luu trit nhy cdc bién cuc b khédc. Do d6 bien register c6 thé duoc ding 1am bign
diéu khién dé tang t6c do thyc hién ctia cdc vong lap. Tir khod volatile dung dé bdo
cho Turbo C biét gid trj cda bien c6 thé bi thay d6i theo mot cach nao dé khong
dugc mo ta 13 trong chuong trinh va thudng duoc sir dung trong 1ap trinh C nang
ca0, do d6 khong duge dé cap dén trong gido trinh nay. Mét tir khod quan trong ma
ta cdn niam vitng d6 1a tir khod szatic. Khi tir khod static duge dat wrudc mot khai bdo
cua bién ngoai thi ta c6 biéh tink ngoat, khi tir khda nay dit trude mot khai bdo ciia
bi€n trong (biéh cuc bo) th ta cé bidn tink trong. Ca bién tinh trong va bién tinh
ngoai déu cé thoi gian t6n tai 1a trong sudt théi gian ma chuong trinh hoat dong, co
nghia 12 né duge cép phit bo nhé tir khi chuong trinh chay cho dén khj két thic
chuong trinh va do d6 gia tri duoc fuu gill trong cdc bién dé khong mat di trong
sudt thoi gian chuong trinh hoat dong. Tuy nhien, pham vi hoat dong cia bién tinh
trong chi gidi han trong pham vi khéi lénh ma né dugc khai bdo, con pham vi hoat
dong clia bién tinh ngoai dugc tinh wr khi khai bdo cho dén hét t&p chuong trinh.
Néu chuong trinh chi viét trén mot tép thi pham vi hoat dong cla bién tink ngodi

* Thanh ghi c6 thé hiéu [a bo nhé dac biét béen trong b vi xir I,
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va bién ngodi 13 nhir nhau. C4 bién tinh trong va bién tinh ngoai déu, c6 thé duge
khdi ddu mot lan lic dich chuong trinh. Néu khong s& nhan gid tri 0 hodc NULL.

Chii y

- Bién tinh ngoai khong thé m& rong sang tép khic bing tir khod extern.

- Néu mot bi€én ngoai dugc khai bio & ddw chuong trinh (trudc tdt cd cdc
ham) thi né c6 the duge sir dung bdi bat ki ham nio trong chuong trinh véi diéu
ki¢n trong him dé khong ¢6 bién cyc bo triing tén véi né duge khai béo. '

- Néu chuong trinh duge viét trén nhiéu @p va cdc tép duoe dich doc lap thi
pham vi sir dung cCa bi€n ngoai ¢6 thé md rong tir tép niy sang tép khac bing tir
khod extern (xem phuy luc ).

1.2.7. Hing

1. Cdc logi hing

Haug 1a cdc dai lugng ma gid tri ciia né khong thay déi trong qué trink thuc
hién chuong trinh. Treng ngon ngi 14p trinh C ¢6 céc loai hing sau;

Hdng nguyén

La dai luong o6 gid i tir -32768 dén 32767. C4 thé bi€u dién mot hing
nguyén dudi dang thap phan, bat phan (co s6'8) hay thap luc phén (ce s6 16). gon
ngit 1ap trinh C quy dinh biéu dién mot s6 dudi dang bdt phan bing cdch them O (sg°
khong) o dau, dudi dang thap luc phan bing cdch thém Ox.

Vi du 1-6. Cic loai hing nguyen.

229 1a mét hing nguyén hé thap phan.

0345 la mot hang nguyén hé bdt phan, gi tri cha no trong hé 10 la

3%824+4+814.5%8°=229,
0xA9 1a mot hang nguyén hé thap luc phan, gi tri cla né trong hé 10 Ia
10*16'+9*16"°=169. '

Hdng long

Gi6ng nhw hing nguyen, khdc § chd ¢6 thém chit L hodc I & ding sau dé bidu
thi d6 13 hiing c6 gid tri long. Vi du: 7981, 12345621

Mot hing s6 nguyén vugt ra ngoai pham vi cho phép ducc ngdm hiéu 12 hiing long.
Hdng 56 thuc '

C6 hai cach viét gid tri cia mot hiing s& thie. Trong cdch viét thong thudng,
hing duge viét gisng nhir trong thuc t& nhung thay ddu phdy thap phan bing diu
chdm. Vi du 359./2, -415.16. Cach viét thd hai 1a theo ky phdp khoa hoc. Theo-
cach vi€t nay hang duoc viét gém hai phan: phan dinh tri ¢6 dang rum.nnn va phian
mil phan tdch véi phan dinh tri b&i ki tu ¢ hodc E.

Vidu: [2.3E+3 gid tri cha hing nay bing 12.3 * 10°=12300.0: phan dinh tri
(/2.3) 14 s0 thuc; phan mi (+3) 1a s6 nguyén. Vi chiing ta ¢6 thé tang giam gid tr}
coa phan mil vi tuong tng dich chuyén dau chim thap phan trong phan dinh tri nén
$0 thuc duge viet dusi dang nay con ¢é tén goi la 568 thuc diu phiy dong, con cich
viét trude do twong g véi tén goi 56 thuce dau phdy tinh.
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Chii y: Khi viét hing dfu phdy tinh (dang thdp phdn) thi phin nguyén hay
phdn thap phan c6 thé ving mét nhwmg défu chdm khong duge phép ving mat:

Vi du: .25 hay 39. 1a cdc hiing d4u phdy tinh.

Hdng ki tu

La mot ki ty riéng biét duge dat giira hai dfu nhdy don, vi du ‘A°, ‘b". Gid tri
cha hang ki tur chinh 12 ma ASCIH clia ki ty d6 .

Vi du: Hing Ki tu ‘A’ ¢6 gid tri 65, hing ki tw‘d” ¢6 gid trj 100,

Hang ki ty vé thyc chdt ¢6 thé coi né nhir mot gid tr nguyén. Do dé n6 cling cé
thé tham gia vao cdc phép ton s6 hoe nhur moi s6 nguyén khic, Vi du ta ¢6 thé viet:

‘a4’ bidu thitc nay the chat 1a 97- 65 = 32 = * " (kf tut trong).

Hang ki ty con ¢6 thé dige viét 12 \x.xux;’, trong d6 x;, x,, x; 12 céc chif s6
cta he dém co s8 8 ma gié trj clia x,x,x; bing ma ASCIH cita ki tu d6.

Vidy \/42° Jahang kit ‘b’, \JOJ 13 hing ki tw ‘A",

~ C6 mot s8 hang ki tu dac bigt dugce viét theo quy wdc trong bang sau:
Bdng 1.4. Quy udc viét mot s6 ki ty dic biét trong ngon ngit 1ap trinh C

Viét Ki tu Dién giai
N ’ Ddu nhdy don

. Diu phdy

” Din nhiy kép

Dau gach chéo nguoc

hN

\n Ki tr xuding dong
N Ki tr NULL

Tab Ki tu Tab
Backspace Ki tr Backspace

<lgl<lais| 4|7

TR Ki tir trgg vé ddu dong

Hdng xdu ki tu
La mot day ki tw duge dat tiong cdp ddu nhdy kép “ .
Vidu:

“Thanh ph8 H6 Chi Minh”, “Wellcome to Hanoi”, “* (xdu réng)... Xau ki tu
duge luu trit trong mdy dudi dang mot méng kiéu char. Trinh bien dich s& tw dong
thém ki ty NULL (ki fir \0 ) viio cudi mébi xan d€ danh diu sur k&t thiic clta mot xau.

Chu y:
Cin phan biét gitta ki tw ‘@’ vaxau “d”. ‘d’ 1 hing ki ty duoc luu it trong mot byte
con “d” [amot xau ki tr duge luu trif rong mot mang gém hai phén tir [a ‘¢’ va 0",
2.Tén hdng va bién hing

Bién hang 12 mot loai bién ma gid tri clia né khéng thé thay déi trong liic chay
churong trinh . Con tén hing 13 mot loai hing dugc dinh nghia bang chi thi Hdefine.

* Bang md ASCI 13 bang md chudn ding dé ma hoé cho cac ki tw. Xem phu luc IV,
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a) Tén hing
DPuogc dinh nghia theo mdt trong hai cd phap sau:
#define <Ten> <Gia_tri>
#define Ten{Danh_sach_doi) Bieu_thuc
Céu tric thi nhét dinh nghia mot tén hdng c6 tén 1a Ten ¢6 gid trj 12 Gia_tri.
Gia_tri & day c6 thé 1a mot ddy ki tw, mot gid tri 6, mot tén ham... Khi bién dich,
chuong trinh dich s& thay thé cdc lan xudt hién cla Ten bang Gia_tri tuong tng di
dugc dinh nghia.

Vidu 1-7. Xét doan chirong trinh sau:

#define begin {

#ideiine end }

#define MAX 20000

#uetine chxh “Cong hoa xa hai ¢chu nghia Viet Nam”

#define in printf

int maing)

begin
in("\nChuoi dinh nghia la: %s”, chxh);
in("\n Gia tri Max= %d", MAX); :
return 0;

end

Khi bién dich ham main() duge thay thé nhu sau:
int main()

printf(\nChuoi dinh nghia la: %s","Cong hoa xa hoi chu nghia Viet\ ©®
Nam"); _

printf("\n Gia tri Max= %d", 20000):

return 0,

Chuong trinh bién dich s& thay thé cic tén hing begin, end, MAX, chxh, in
bang gia urj duge dinh nghia tuong dng 1 <, *3°, 20000, “Cong hoa xa hoi chu
nghia Viet Nam’ va printf. ‘

Céu tric thit hai diing d€ dinh nghia cic Macro cho chuong trinh. Vi du ta co
thé dinh nghia ra mot Macro ding dé tinh dién tich cta mot hinh chit nhat ¢é hai
canh teong tng 14 A va B nhu sau:

Vidu 1.8. Viét Macro tinh dién tich hinh chit nhat.

#include “stdio.h”
#define DienTich(A,B) (A)*(B)
int main()

* Bién hang hay dugc sir dung khi trong chuemg trinh ta cdn dén cic bién ma gid
clla né khong thé bi thay déi trong sudt thdi gian chuong trinh hoat déng.
* Trong ngon ngi lap trinh C, dé viet mt chudi ki ur trong ddu * ** trén nhiéu dong thi phai dat

- ddu Y vio cudi dong trudc do.
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- inta=10, b=20;
float ¢=30, d=4; :
printf("*Dien tich cua hinh chu nhat co canh a, b la: %d", DienTich(a, b});
printf("*Dien tich cua hinh chu nhat co canh ¢, d la: %.2f", DienTich(c, d));
return Q;

}

Khi bién dich, trinh bién dich sé thay-th& cdc ciu lénh:

DienTich{a, b); thanh a*bh va DienTich(c, d); thanh ¢*d vi ta cé két qua ddng
ctia dién tich cdc hinh chit nhat dé.

Chi y:

- Mot dinh nghia dai c6 thé dugc 1i€p tue & ddng sau bing cdch dat dau \ vao
cudi cua dong trude.

- Pham vi cia bién hang duge dinh nghia boi #define 13 tit khi né duge dinh
nghia cho dén cudi tep gée. Tuy nhién mot bien hing Ten ciing ¢6 thé duge dink
nghia lai sau cau lénh #undef Ten.

- Phép thay thé khong thue hien cho céc hang chudi ki ar. Vi du nhu tén hing
chxh di duge dinh nghia ¢ wén nhung néu né duge dat trong hang xau ki tr sau
“Toi noi chxh voi mof nguoi” thi chxh trong xau niy khong thé duge thay thé bang
gid tri di duge dinh nghia. _

- Khi dinh nghia cdc Macro bing #define can liu ¥ 1a phai luon dat cdc dai s6
cua Bieu_thuc trong cap dau ngode (). Vi du ta xét lai Macro ding dé€ tinh dien tich
cia mot hinh chif nhat di ¢6 & trén, néu ta vict lat nhir sau:

#define DienTich(A, B) A*B
thi khi gap cau lénh sau:

DienTich(10+8,7); uinh Lién dich s& thay th¢ bing biéu thic /0+8*7 do d6
ké1 qua s& bi sai. Nhung néu ta vict lai 1a :

#define DienTich(A, B) (A)*/B) khi thuc hién ta s& nhin dugc két qua la:
(10+8)*(7) va Iic nay chuong trinh cho két qua diing.

b) Bién hang

Buge dinh nghia bang tir khod const véi cii phdp nhur san:

const Kieu TenBienHang = gia_tri;

Vi du 1-9. Céch khai bdo cho bién hing.

const int MAXLINE = 100;

const char NEWLINE = "n';

const char DHBK][18] = "DAI HOC BACH KHOA™

Ve mit ¥ nghia, cdc cau lénh bit ddu bing const xac dinh mot bién ¢6 gid tri
khong thay ddi (biéin hdng). Nghia 1a moi ¢6 géng nhim thay d6i gid tri cha céc
bi€n nay sau khi khai bio déu khong hop 1& va gay ra 18i bién dich.
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1.2.8. Cau lénh

Cau lénh 1a don vi nho nhit clia mot chuong trinh m4y tinh, ¢ nghia fa tat ca
cdc chuong trinh déu phai duge xay dumg 1en tir tap hop cdc cau lénh theo mot thi
tr logic nao ddy. Mdi ngdn ngir 14p trinh s& quy udc viét cac cau lénh khic nhau.

Trong ngon ngit lp trinh C méi cau lénh phdi duge két thiic bAng mot ddu * ; »

(ngoqi trir cdc chi thi tién xit I nhu #define, #include...) va chiing c6 thé dugc viét

trén mét hogc nhiéu dong. Tuy nhign khi viét cic cau lenh trén nhiéu dong cdn phai

tuan theo mot s6 quy téc nhdt djnh. :

: Quy tdc viét mét cdu lénh: Giita céc ir trong mot cdu lenh ¢ thé dit mot
hodic mét 56 cdc diu cdch ¢ * hosic ddu xufng dong (ki ue “n’). Diéu ndy c6 nghia la
ta khong dugc phép bé gdy mot far trén nhiéu ddng hoac lam gidn doan mét tr bii
ddu cich.

Tur 1a mot day ki ty viét lién nhau mang mot ¥ nghia nh4t dinh. Trong ngon
ngit 14p trinh C ¢6 cdc loai #ir sau day: . S

a) Cdc hdng. Vidu 'K, -100.00, “Hello /"

b) Cdec tén. Vi du HoanVi, DienTich...

¢} Cdc turkhod. Vidu for, if, else ...

d) Cdc ddu phép tinh. Vidu (, &, ++, -, ==

e) Mgtsd ddu chue ndng. Vidu ;, ), :...

Sau day 12 mot s6 vi du vé cich viét clia cdc cau lenh.

Vi du 1-10. Céch viét mot cau lénh.

S +=a; /" Sai vi += Ia mét tir, do d6 khong duge phép dat ddu cach vao

gilta*/ .
for (i=0 ; i< * Ding vi cac tif van dam bao tinh lién tuc coa cac '/
2 ++
i);
dou /*8ai vi tirkhoa double bi bé gay*/

ble x=200.0, y=299.23;  /* thanh hai dong, hing xau trong */
printf("\n x= %10.2f
y= %10.2f", x,y); /*Sai vi h&ng xau bj b8 thanh hai dong*/

Chii y: .

- D6i v6i cau lenh #include © va #define, quy tic néi trén khong hoan toan
ding, gilta dau #, tir khod include vi tén tép c6 thé dit mot s6 bat ki khoang céch
nhung phai trén mot dong. Tuong ty véi #define.

- V6i mot hing xau, ta ¢6 thé viét trén nhiéu dong khic nhau nhung phai thém
mot ddu ‘\' vao cudi dong trude.

1.2.9. Vao/ra

Vao / ra 1a céc thao tie co ban dé giao 1i€p giita may tinh v6i thé gidi ben
ngoai (cdc thiét bi ngogi vi). Cic thiét bi ngoai vi thi rat da dang va phat trién
khong ngimg, cho nén mot trong nhimg hudng di cho vin dé nay la tao ra cdc giao

® Chi thi nay sé dugc gi6i thiéu trong muc 1.3.
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di¢n khong phu thudc phin cing (nhu co ché mdy do trong Java). Trong ngén ngit
1ap trinh C, @€ tao ra co ché vao / ra mém déo ngudi ta khong trao déi dif licu trc
ti€p giita chuong trinh vdi cdc thist bi ngoal vi ma théng qua cac kénh trung gian,
cac kénh nay dugc xem nhu 12 cac thiét bi logic va duge goi 12 cdc dong xudt nhdp.
Cac dong xudt nhgp thuc chat 1a cdc ving dém duge gan tuong ng véi cdc thiét bi
vat Ii thuc su va chiing duge tu dong mé méi khi moi trudng két hop Turbo C hoat
dong (xem thém chuong 5, muc 5.3.3 phdn 4 d& hiéu ré hon vén dé nay). Viée trao
doi dit liéu giita chuong trinh v cdc thi€t bi dién ra thuc chét dé 14 su trao d6i gifta
chuong trinh v6i cdc viing dém va cdc viing dém v6i cde thiét bi thue sy. Ngon ngi
lap trinh C dinh nghia ra cdc thiét bi logic chudn sau: stdin (thiét bi vao chudn —
ban phim), stdout (thiét bi ra chudn - man hinh), stderr (thiét bi 16i chudn — man
hinh) va stdpri (thiét bi in chudn — mdy in).

Thao tdc vae / ra co ban duge xét trong muc nay la thao tic xuat ra man hinh
va nhap vao tir ban phim. Ngon ngir lap trinh C cung c¢dp cdc ham thu vién tuong
déi tién dung cho viéc xudt nhap 1am viéc theo cd hai kiéu 1a khéng thong qua cic
ddng xuat nhap va thong qua cdc dong xudt nhép.

. 1. Ham printf

La ham ra chuén dugc khai bio trong tép tiéu dé stdio.h ctia Turbo C diing
dé trinh bay dit liéu ra man hinh theo mét khuén dang nao dé do ngudi viét chuong
trinh dinh ra thong qua ddng xudt chudn stdout. Dang téng quit cla ham nhr san:

int printf(const char *DieuKhien [,DanhSachCacDoi]);

Trong d6 DieuKhien la mot hing con trd 7 kiéu char chifa dia chi clia chudi
diéu khién. Chubi diéu khién lai c6 thé bao gém ba loai ki ty sau day:

a) Cdc ki ti diéu khién: D6 14 cdc ki vy c6 ma tir 0 dén 3/ va ki twcé ma /27
(ki ty DEL) trong bang ma ASCIH. Mbi khi mot ki tir didu khién xudt hién trong
chudi diéu khién thi chiic nang diéu khién cia ki tu dé sé duoce thuc hién. Vi du néu
ta viét printf{\n”); thi con trd man hinh s& dugce chuyén dén diu dong tiép theo (ki
tie ' la ki v ddc biér cho trong bang 1.4).

b) Cdc ki tu hién thi: D6 1a céc ki tv con lai trong bang mi (fuy nhién cdc ki
tw ¢ md tw 128 dén 255 la cdc ki tw d6 hoa khéng c6 trén ban phim) s& duge hién
thi ra man hinh méi khi ham dugc goi. Vi du dé hién thj chudi “Hello ” ra man
hinh ta c6 thé viét lenh primtf{ “Hello! ), . Ngoai céc ki tu hién thi thong thudng,
trong ngén ngif 1ap trinh C ¢ diing mot s6 ki tu nhu V', °” (ddu nhdy don), *,;
(ddu phdy), ¢ "’ (ddu nhdy kép)... dé biéu dién cho cdc ci phap riéng cha ngdn
ngit. Do d6, dé hién thi duge chiing ra man hinh chiing ta c4n viét nhu sau:

printf(* \' 7); s& in ra dau’
printf(® " ™); s& in ra dau "
printf(“ W\ "), s& in ra d&u\
printf(* , 7}; s& in ra déu ,

7 Bién con tré & duge dé cap dén trong chuong 3, muc 3.3.1.
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¢) Cde ddc td: Ding d€ dua dif liéu ra man hinh theo mot khuoén dang nhat dinh
(dit lidu nay s& nam trong DanhiSachCacDoi). Méi dic th c6 ciu triic tdng quat nh sau:

%[-J[tw][.pp] KyTuChuyenDang ®

Trong dé dau % la dé chi ra ring day 12 bit ddu cia mot ddc ¢d chi khong
phai 1d ki wr hién thi hay diéu khién. Truong ‘v’ [a mot s6 nguyén xdc dinh do
rong t6i da cia trudng ra. Khi fiw 16m hon do dai thue t€ clia trudmg ra, thi cac vi tri
dur thira s& dugc 14p ddy bdi cdc khoang tréng hodc s6 0 (néit s6 ddu tién trong fw 1 0) va
ndi dung cia trudng ra s& dugc ddy vé ben phai (nél khong cé mdt dauw -’y hojc vé
bén tréi (néu cé mdt ddu ). Khi khéng c6 mat fiw hodc khi fiw nhd hon hay bang
d6 dai thyc 1€ clia trudng ra thi do réng cha trudng ra sé bang do rong thug &,

‘pp’ 1a mot s6 nguyén dugce sir dung khi d6i tuong mg la mot xau ki tr hoac
mot gid tri ki€u floar hay double. N&u d6i tuong ting 13 mot s6 thue thi *pp’ 1a do
chinh xdc sau ddu phdy céa trudmg ra. Khi ving mat ‘pp’ trong trudng hop nay thi
d% chinh xdc dugc mic dinh 1a 6. Khi déi tuong tng la mét xau ki ty thi chi ¢é “pp’
ki tir dau tien chia xau duoce hién thi néu ‘pp’ nho hon do dai cha xau., ’

Sau day. 1a mot vi du minh hoa cho nhimg diéu d2 néi & trén (chu ¥, dé dai
truong ra dgc ddt trong cdp ddu “: ).

Vidu I-11: K&t qua in ra man hinh tuong ting véi cdc gid tri clia fw va pp

Gii tri can hién thi | fw diu - PP két qua in ra
-2100 10 Cé Khong 2100

-2100 010 Co Khong 2100

-2100 10 Khéang Khong : -2100:
-2100 010 Khong Khéng : Q0000-2100:
“abcdef” 010 Co Khéng :abcdef :
“abedef” 010 Khong Khong : abcdef:
“abcdef™ 10 Khong Khong : abcdef:
“abedef” 3 Co Khéng :abedef:
“abedef™ 3 Khoéng Khong :abedef:
123456 4 Co Khong :123456:
123456 4 Khong Khong :123456:
-123.456 10 Cs 2 :~123.46
-123.456 10 C6 0 -123 :
-123.456 8 Cé Khong :+123.456000:
-123.456 10 Khéng 2 : -123.46:
“abcdefghi” 10 Cé 3 zabc :
“abcdefghi” 10 Khéng 6 : abcdef:
“abcdefghi” Khong Khéng Khong :abcdefghi:
“abcdefghi™ 10 Khéng Khong . abcdefghi;

KyTuChuyenDang la mot hoic mot day ki hieu, né x4c dinh quy tac chuyén
dang cta gid tri cdn hién thi. M&i kidy dit liéu déu c6 mot ki tie chuyén dang cho
riéng nd. Céc ki ty chuyén dang trong ngdn ngit 1ap trinh C duoc cho trong bang
dudi day.

* Quy w6c ring, tit ca nhimg gi viét trong cap du [] thi ¢6 thé c6 mat hodic ving mat.
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Bdng 1.5. Cic ki tu chuyén dang cho ham prinif

Ki ty Kiéu cha gia tri e 4
chuyén dang | cin hiéng thi Cach chuyén dang
d hodc 1 int Gid trj ¢iin hién thi dugc coi la s¢ nguyén he 10 ¢6 dau.
1d hoac i leng Gid tri can hién thi duge coi li s6 nguyén dai he 10 c6 diu.
0 int Gi4 tri cdn hién thi dugc coi la 56 nguyén hé 8 khong ddu.
lo long Gid tri can hién thi dugc coi [a 6 nguyen dai hé 8 khong day,
u int Gid tri cdn hién thi duge coi 1a s6 nguyén he 10 khong dau.
X hodc X nt Gid u c4n hién thi duce coi [ ‘;O nguyén heé 16 khong ddu
’ (néu la X thi s& duoc hién ra dudi dang chi hoa).
Ix long Giid tri can hién thi duoc coi L 8 nguyén dai bé 16 khong dau.
Gid ri cfin hién thi duge coi 1a sd¥vthuc va duge hién thi
e E float, double | dudi dang ki phap khoa hoc (dang md) v6i do dai phin thap
phin cd gid tri 1 pp-
. (loat. double Gid tri cén hién thi duoc coi 1 s6 thyc va duge hién thj
i dudi dang s6 thap phin dgu phay (inh,
Gi4 tri cdn hién thj duge chuyén sang dang s6 thap phan
. £,G float, double | ddu phdy tinh hay dong tiry thudc vao loai nao ngén hon.
Khong in ra cdc s khong vo nghia.
c char Gid tri cdn hién thi dugc coi la mot ki ty.
8 char * Gia tri cn hién thi dugc coi 13 mdt xaw ki fi.

DanhSachCacDoi c6 thé chiia cic gid fri (cde hdng), cdc biéh hay cc biéu
thize ® mudn hién thi ra man hinh. M3i ddi 58 (gid tri, bién hodc biéu thirc) dugc
phan tach nhau bdi mot ddu phdy. Mbi khi thyc hién lénh, gid iri clia 4ot s6 twong
tng "% (tinh theo thit ty o trdi qua phdi) s& duge chutyén dang va hién thi ra man
hinh theo ddc td twong ving (ciing tinh theo thit vy vt trdi qua phdi). Nhitng d6i nao
khéng cé dée ta tuong tng s& kKhong dugc in ra.

Vi du 1-12. Dua dit ligu ra man hinh ¢6 sit dung déc ta.

int a=10, b=20;

float c=1.2, VA

printf(“Cac gia tri la\nA=%d\nB=%d",a,b,c);

_J

Néu cdc cau lenh trén duoc thuc hién s& cho két qua nhw sau:

Cac gia tri la:
A=10
B=20

Bién ¢ khong cé dac ta cho nén khong duge in ra.

Sau day 1a mot vi du minh hoa cho cdch ding ham printf().

Vi du 1-13. Lap trinh in ra man hinh mot danh séch 16p gdm 4 ¢ot 14an lugt 1a
Ho va Ten, Ngay Sinh, So hieu SV va Diem TBT sao cho c6t Ho va Ten ¢6 46 rong
14 25 ki ty, cdc tén can theo & wéi. Cot Ngay Sinh ¢6 40 rong 1a 15 ki tu, dir liéu
can theo 18 phai. Cot So hieu SV ¢6 do rong 14 15 ki ty, dif liéu can theo 1€ phai. Cot

® Biéu thiic s& dugc dé cap dén trong chuong 2.
10 N&u doi s& 13 mot biéu thitc thi gid tri ciia biéu thic s& duoc tinh tude, sau d6 gid
tri nay méi duoc chuyén dang theo dac ta tuong tng va hién thi ra méan hinh.
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Diem TBT ¢6 40 rdng 1a 15 ki ty, dit liéu can theo 1€ phai va ¢ do chinh xdc 12 2 s6
sau ddu thap phan.

fﬂ ARRETT RN TANEREAAA KRR RN Ak h ok kR A AT AR AR RRETEA R ETE TR TR A A dw ﬂ;

#include “stdio.h”

#include “conio.h”

P Le bl e e e by s L L L T T T g T T e o p A e e T e ey t)f

int main{) -

{ .
printf(\nin\n\titDANH SACH SINH VIENIn\n\n™);
printf(*%-255%158%15s%15s\n\n","Ho va Ten" , “Ngay Sinh" , “So hieu SV,
"Diem TBT");
printf("\n%-255%15d%15s%15.2f " , “Nguyen Van A”,11,"BK2003 A120", 6.246);
printf("in%-255%15d%155%15.2f ", “Nguyen Van B",13,"BK2003 A121", 7.146);
printf("in%-255%15d%155%15.2f " , “Nguyen Van C",21,"BK2003 A122", 8.2);
printf("\n%-255%15d%155%15.2f ", “Nguyen Van D",18,"BK2003 A123", 5.125);
printf("n%-255%15d%155%15.2f ", “Nguyen Van E",15,"BK2003 A124", 4.925);
getch();
return 0:

}

’t ARt BN e e e ok ok sl ok v e i e 92 T TR KA e de v i e o e e s v e e g v T e R R T R A B o vk A v e e e e g o o o sk *!

Két qud chay chuong trinh:
DANH SACH SINH VIEN

Ho va Ten | Ngay Sinh So hieu SV Diem TBT
Nguyen Van A 11 BK2(003A120 6.25
NguyenVan B 13 BK2003A121 7.15
Nguyen Van C - ! 21 BK2003A122 8.20
Nguyen Van D 18 BK2003A123 5.13
NguyenVan E 15 BK2003A124 4.93
r Witdede ded A Ak kR kA A AR RN AR A kR E R A R kAR R AR R TR R RN AR SRR AR i e i R Al *f
Cha y.

- Né&u mot dac ta vidt khong ding cdu wiic (nghia la khong bdt ddu bing ki tw
% hodc khong két thiic bang mot ki ty chuyén dang) thi tat ¢a cdc ki ty d6 sé dugc
coi 12 ki ty hién thi va s& dugc hién ra man hinh. Vi du pringf{ “x=%h " x); thi két
qua chay sé& la: x=%h.

- Gifta chudi diéu khién va danh sich cdc d6i s phai duge phan tich nhau bdi
mot ddu phdy. Sau day 12 mot vi du sai vé ham printf{):

printf(*Toi noi rang\n%-20s" “Hello World™);

Vi “Hello World” 1a mét d6i s§ cdn hién thi do d6 né phai dugc phan bist véi
chuéi diéu khién “Toi noi rang\n%-20s” bdi mot ddu phdy, ta viét lai nhu sau:

printf(*Toi noi rang\n%-20s","Hello World™);
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- Pé hién thi ra man hinh cdc ki i d6 hoa (khéng cé mdt trén ban phim) thi ta
- phai sir dung ma ASCII clia céc ki tu d6 trong ham printf). Vi du, dé hién thi ki o
‘¢’ ra man hinh ta phai viét: pringf{ “%ec » 128); gid tri 128 chinh 1a ma ASCIH cha
ki ty ‘¢’ trong bang mé.
_ Né&u sir dung sai ki t chuyén dang thi s dan dén két qua hién thi sai.
_ M&i d6i s6 cdn in ra phai cé mot dac t riéng cho no.
- Ham printf{} s& tra vé s6 ki tu ducc dua ra man hinh néu thanh cong (bao
gém cd ki tu diéu khién), khi c6 161 ham tra vé gid tri -1

Vidu I-14. Gid tr tra vé clia ham printf. Xét doan chucng trinh sau:

int a=30, b=3265, m;
m=printf(“inA=%4d B=%d", a, b};

Thi m s8 ¢6 gid tri 12 14.

2. Ham scanf

La ham vio chudn duge khai béo trong thu vien stdio.h dung dé nhap dit li¢u
tir ban phim theo mot khuon dang x4c dinh théng qua dong nhap chudn stdin 16
lwu trit céc gia tri da chuyén d3i d6 vao bo nhé tai cdc dia chi tuong (ng trong
DanhSachDoi. Dang tdng quét clia ham shu sau:

int scanf(const char *DieuKhien [, DanhSachDoil}; -

Trong d6 DieuKhien 1a mot hiing con trd kiéu char chia dia chi cha chudi
diéu khién. Con DanhSachDoi 14 danb sich dia chi cha céc bign dung dé luu trir gid
tri doc vao tir ban phim. Céc déi s6 (cde gid tri dia chi ciia cde bién) cin duge phan
vich nhau bdi mot dau phdy. DE 1y duge dia chi cia mot bién ta dung todn tit ‘&’
dimg trudc t&n bién d6. Vidy dé 14y dia chi chia bién x ta vit &x.

’Chuéi didu khién cla ham scanf() thuong chi bao gbm ede ddc td cho vige
chuyén dang dif ligu (khéng 6 ki tu diéu khién hay ki ti hién thi). Mbi dac ta s€
duge tuong vmg voi mét dia chi ctia bién, xac dinh tit trdi qua phai. Bién nao khong

¢6 dac 1a cho nd thi s khong dudc nhap gi4 tri. M1 dac ta cho ham scanf{) c6 thé
dugc mo 13 tong qudt nhu saut

%[‘][dd]KyTuChuyenDang

Trong d6 ki ty % 1a ddu higu 4é chi ra su bt ddu cia mot dac ta. Ki o
khi ¢6 mit sé cho phép dong vao vin duge dd doc bink thudng nhung gia tri tuong
img doc dugc bi bo qua (khéng duge luu véo cdc bién nhd) do 46 s€ khong ¢ cic
d6i tuong tmg (vem vi du 1-16). .

Dong vao & day duoe hiéu ta mot day ki ty lién tiép nhap tir ban phim da
duge chuyén téi stdin va két thic bing phim Enter. Mi dong vao bao gdm mot hay
nhiéu trugng vao d6 1a mot day ki tu lién tiép nhau khong chia d&u cach, dau Tat
hoic ki tu xudng dong. Cic truong vio ¢6 thé ducc phan tach nhau bdi mot has
nhidu dau cach, ddu Tab hay ddu xudng dong. Mbi trudng vao s& dugc Xét tuon
tmg cho mot doi s6 trong DanhSachDot (theo thit ty tit trdi qua phdi). Vi duo xé
dong vdo sau day: '

1234 abc  XyZ
456 Ghy (Enter)
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S& gém ¢6 5 trudng vio 46 1a 1234, abe, xyz, 456 va Ghy.

Trudng dd trong dac 14 12 mot gid tri nguyén xdc dinh chiéu dai cuc dai clia
truong vao sé duge doc cho doi tuong vng. Néu dd vang mat hodc néu gid cla né
16n hon hay bing d6 dai clia trudng vao tuong ing thi toan bd trudng vio do6 s&
duge doc va chuyén dang theo dic ta tuong tng cho no, sau dé gid tri nay mdéi dugce
lwu vao bién twong tmg ¢ dia chi trong DanhSachDoi (néu khiong c6 ddu * dugc
chi dinh). Néu gid tri clia dd nhd hon d6 dai cha trudng vio tuong Ung thi chi phén
ddu chia trudng vio c6 kich ¢ ding bing dd duge doc va chuyén dang sau d6 hau
vio bién tuong tng. Phin cdn lai cha trudng vao s€ duoc gdn cho cdc d6i ti€p theo.

KyTuChuyenDang sé xic dinh cich thitc dd doc cdc ki ty trén dong vao
ciing nhu phuong phdp chuyén dang thong tin doc duge trde khi gan né cho cic

bién twong tng. Danh sdch cdc ki ty chuyén dang dugc cho trong bang sau:

Bdng 1.6. Cac ki tif chuyén dang cho ham scanf

Ky tudac ta

Mo ta chifc nang

i.d

Nhip vio mét s& nguyén; déi s6 twong img phii ¥ con tré nguyén hoac
dia chi cla mot bién nguyen. Trudng vio phii 1d mét s6 nguyén.

Ii, Id

Nhip vio mét & nguyén dai; d6i s6 wong tng phdi L3 con trd kidu long
hoic I3 dia chi clia mot bign long. Trudng vie phai §a mét s6 nguyén,

Nhap vio mot s nguyén hé 8: d6i 56 tuong tng phii 1 con tré kiéu
nguyén hodc 1a dia chi cha mot bign nguyen. Trudng vio phai 13 mot s6
nguyén hé 8.

Nhép viio mot s6 nguyén dai he 8; ddi s tuong ing phéi 14 con tré kiéu
long hodc 1a dia chi cia mot bien long, Trrémg vio phdi 1a mot s¢
nguyén he 8.

Nhip vio mét s6 nguyén hé 16; dsi s6 twong tng phai li con trd kiéu
nguyén hoiic 1a dia chi cia mdt bieh nguyén, Truong vao phdi 1a mot 56
nguyén hé 16.

Ix

Nhép vio mot.s8 nguyén dai hé [6; d6i s6 twong (ng phai 12 con trd
kidu long hoic 12 dia chi clia mo6t bién long. Trudng vao phéi 13 mot s
nguyén hé 16.

Nhap vao mét ki ty; d6i s6 twong {mg phai 12 mot con trod ki ur hode dia
chi ciia bi€n ki ty. Trudng vio 13 mét ki ta bit ki

Nhip viio mét xau ki br; d8i s6 tuong \ing phai L con trd kida ki ty hodic
12 dia chi cira mé&t mdng ki tr. Trudmg vio L mot diy ki ty bat ki khong
chita dfu cdch, Tab va dfu xufng dong. Ki tr NULL "0’ s& duge
déng them vio cudi cha két qui nhin dugc,

fhoice

Nhap vio mot s§ thuc kiéu float; d6i s6 frong dng phdi 11 con trd kidu
float hoac L dia chi chia mot bign float. Tredng vio phai 14 mt s6 thyc.

if hoic le

Nhap vio mét sd thyc kiéu double: ddi s6 twong dng phai 1A con trd
kidu double hoiic la dia chi cita mat bidn double. Trub‘ng vao phiéi fa
mt &6 thate.

Vi du 1-15. Cach dung dic ta trong ham scanf. Xét doan chucmg trinh sau:

intk;

float x, y ;
char ch1[6], ch2[6] ;




scanf(“%f%5i%3d%3s%s", &x, &y, &k, ch1, ch2) *¥;

Thi véi dong vao nhu sau:

34.24e-1 36 12345678b (Enter)
ham s& bign déi cac ki tu cla toan bd trudng vao thit nhat “34.24e-1 7 thanh dang 58
thuc ddu phdy tinh 3.424 va gén cho bién x; cdc ki ty chia toan bé trudmg vao thit hai
“36 " thanh dang s6 thyc ddu phdy tinh 36.0 va gin cho bién y; ba ki tu dau tién ciia
trudmg vao thit ba “723 " thanh dang s6 nguyén /23 va gdn cho bién &; ba ki tw tiép
theo cuia trudng vao thit ba “456” thanh dang x4u Ki ty “456™ va gan cho bién chi;
vi cdc ki te cdn lai clia trudng vao thi ba “78b” thanh dang xau ki ty “78b™ va gin
cho bién ch2 (luu ¥ chl va ch2 déu dd bao gom ki ty két thiic chudi \0).

Vi du 1-16. Chuong trinh minh hoa céch diing dac th %* trong scanf{).

#include"stdio.h”
#include"conio.h”

i "/

int main{)
-
int a;
long b;
float ¢, d;

char Xau[25], ch; :

printf(*\n Hay nhap cac gia tri tuong ung cho a, b, ¢, d, Xau, va ch:\n"); (12)
scanf(“%3d%Id%%{%s%"c%c”, &a, &b, &c, &d, Xau, &ch);

printf(“\n Gia tri cua cac bien sau khi nhap fa:\n");

printf(*a=%10dwn”, a);

printf("b=%10Id\n", b};

printf(*c=%10.2fn", c);

printf(“d=%10.2fn", d),

printf(“Xau=\"%10s\"\nch="%10c\n", Xau, ch);

getch{);

return ¢;
}
ol b bbbobotoiohbstobobobodobototebebebdebdululeluilelnininibninioioloiolabioitiohsaialobeisluluhudaith il */
Két qua chay chuong trinh:

Hay nhap cac gia tri tuong ung cho a, b, ¢, d, Xau va ch:
12345678 254.45e-3 573 ABC 67890
Gia tri cua ¢ac bien sau khi nhap la:

a= 123
b= 45678
c= 0.25
d= 573.00

U Haj bién chl va ch2 12 cdc mang ki tr cho nén ta khong phai diing todn tr xdc dinh
dia chi ‘&’ cho chiing. Trong chuong 3, muc 3.3.2 s& ban ki hon vé vén dé nay.

2 Trong Turbo C 2.0 ta ¢6 thé hién thi tryc ti€p cac ki ty *," va ki ty *** ma khong cén
sirdyng \,’ vi V' trong chudi diéu khién.
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Xay="* ABC"

ch=" 6'
S 0kttt el alodeiniioiobniniallobataid bl meery
Trong vi du trén, néu ta bd di dic th %*c trong ham scanf{} thi két qué sé
khong hién duge dong ch="* 6’. Nguyén nhan 1a do sau khi nhap xau ki tir

xong, may s€ doc ki ty ti€p theo (ma khong phdn biét ddu cdch hay ddu xudng dong
do ding ddc td %c & sau) vio bién ch. Do dé thue chat bi€n ch s& chia dau cich ¢ °
(néu ta nhdp trén mor dong) hoic chia diu xubng dong “\n* (néu ta nhap trén
nhiéu dong) va s6 6 khong duoc in ra. Dé xit If tinh hudng ndy, ta thém mot dic ta
%o*c vao trude dic ta %c khi d6 dic td %*c s& van doc diu cich hode dau xudng
dong nhu mét ki tr binh thudng nhing khéng luu vao bidn nao ci.
Chu y:

- Ciing gi6ng nhw ham pringff), gitta chudi diéu khién va danh sich cic dsi
phai dugc phan tich v6i nhau bing mét ddu phdy.

- Khong nen sir dung trudng d trong dac td néu khong biét 16 do dai trudng
vao. Dong thoi cin luu ¥ s6 doi 56, s6 cdc ddc td va s6 triong vao phii bing nhau.

- Khi nhap cho nhiéu d&i ciing mot ldc thi cdc gid tri twong dng véi cic déi
trén dong vio c6 thé duge vigt rén ciing mot dong (nhung cdc triuong vao phdn
tdch nhau boi mét hodc nhiéu ddu cdch hodc Tab) hoac trén nhiéu dong khdc nhau.

- Khong thé nhap mot chudi gém nhiéu tit cho bién chudi bang lenh scanf .
Vidu. Xét doan chuong trinh sau: '

char Ten[l; /*Khai bao mét mang ki tu/
scanf("%s", Ten); .

Thi khi ta g& vio dong sau day: Nguyen Thi Lan Anh (Enfer)

Bi€n Ten s& chi chifa duge chudi Nguyen ma thoi. Dé c6 thé nhap ding duoc
ca ho va tén ta cdn ddng ham nhap gets dugc khai bdo trong stdio.k thay thé cho
ham scanf (xem thém muc 3.3.2).

- Chuong trinh s& thoat khéi ham scanf7) khi mot trong cdc diéu kién sau day
Xay ra:

+ hodc dd xét hét cdc ddc td (cho di vdn con doi)

+ hodc dd xét hét cde doi (mdc di vdn con ddic 1d)

+ hodc gdp mot sy khéng twong thich gifta céc ddc 1d va d6i twong
ung (nhdp sai kiéu).

Khi tr& vé chuong trinh, ham scanf{} s& trd v& mot gi4 tri nguyén bing cdc
truémg vao da duge chuyén dang v luu vio bo nhd.

- Khi thodt khoi ham scanf ki tu “\n* (Enfer) vin cdn nam lai trong stdin va cé
the lam anh hutng dén céc cau lénh khdc ciing dang 1am viéc v6i stdin (vi du lam
iréi ham getssgetchar... trong muc 4 dudi ddy). D& khit ki tv “\’ trong stdin nguoi
ta ding mét trong nhitng cach sau:

+) Thém ddc 1d %o*c vdo cudi chudi diéu khién cita méi ham scanf.

+) Diing ham fflush(stdin} d¢' lam sach stdin.
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- Dong vao s& duge do doc theo timg ki tu (k€ cd ddu cdch, Tab va ki tie xuéng
dong) néu ta sir dung cic kiéu chuyén dang dac biét sau day: c, /...] va [A..]. Véi
kiéu chuyén dang {tdp hop cdc ki ti ndo dé] ham scanf{) s& 14n luqt doc céc ki tu
trén dong vao cho dén khi gap mot ki ty khong thudce tap cde ki tu dd duge chi dinh
trong cap ddu []. DSi tuong tng phai la mot con tré kiéu char trd t6i mot ving nhd
di 16n. Trudmg vao 12 mot day ki e bat ki

Vi kiéu chuyén dang /" tdp cdc ki ty ndo dé] ham scanff)} s€ lan lugt doc
cde ki tu trén dong vao cho dén khi gap mot ki ty thude tap cac ki ur da duoc chi
dinh trong cap dau []. Dé&i wong tng pha; 13 mot con trd kiéu char. Trudng vao 1a
mot day ki ty bat ki.

Vi du 1-17. Chuong trinh minh hoa cdch st dung ciia hai kiéu chuyén dang
dac biét /... va /A,
'ﬂ e o o o TSl o I T o ol e e o e e 3l e e e b ol e e e o o e e e sk o e i e e i o e e e e ke i e e i e v 3 el o e e e e 7 e e e e e e e e o ok e e e ke e e o ek o f/
#includestdio.h”
#include"conio.h”

/* 703 9 3 e e e e o ol e e e o o e S o e e T e o e e S o e e s o o e S ol o e v i e i ol o o e T e o i e 3 o ol o e o o e o o e o o e e e o o R o ok e e */

int main()

{
int a, b;
char Xau1[25}, XauZ2[25];
printf(“n Hay nhap cac gia tri tuong ung choe a, Xau1, Xau2 va b:\\n");
scanf{"%d%*c%[0123456789]%[*0123456789]%3d",
&a, Xau1, Xauz, &b);
printf(*\n Gia tri cua cac bien sau khi nhap la’\n");
printf(*fa=%d\n", a);
printf(*Xau1=\"%s\"\InXau2=\"%s\"\n", Xau1, Xau2},
printf{"b=%d\n", b;
getch();
return Q;

}

f e v e e o v A e vk e v e e e o e i v e vl e ot e e o e e i e e il R T R e 0 T A T e o T T e T e e e e */

Két qua chay chwong trinh: :
Hay nhap cac gia tri tuong ung cho a, Xaut, Xau2 va b:
35 12345 ABC67890

Gia tri cua cac bien sau khi nhap ia:

a=.35
Xau1="12345"
Xauz=" ABC"
b=678

/I e e e i o 03 T e v e S o Ao v s i ol v e e o vl S o ol o S e S o o Y o e ol e e e o i ol S e ok o o a S e e o o ol e e e ok o ol e ol s ok e S ok ol ol e vl o ok e S e v o ok e ok e ok */

Bai tap:
a) Hdy giai thich hoat dong clia chuong trinh trén.
~. b} Tai sao phai st dung dac tad %*c trong cau lénh scanf O trén, néu khong
c6 dac ta nay thi két qua in ra man hinh sé nhw thé nao?
c) Néu trong dong vao, khodng cich gilta s¢ 35 va /2345 14 hai ddu cdch thi
hién tugng gi xay ra?
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d) Tai sao trong Xau2 céc ki o ddu lai chita hai ddu cdch?

3. Cdc ham khdc ding dé trinh bay dit liéu ra man hinh
a) Ham puts (dugc khai bdo trong stdio.It)

Ding dé dua mot chudi ki oy ra méan hinh thong qua stdout.
Dang ham: '
int puts{const char s);

Hoat déng. .

Ham sé& dua chudi do con trd s quan 1 va mot kit “\n” lén stdout. Néu thanh
cong, ham trd vé ki ty cudi cing dugc xuit (chinh la ki tw \n"), nguge lai ham tra
vé EOF . _

Vi du caun lénh puts("Hello"); s& dua ra man hinh dong chit “Hello” sau do
xuéng dong (twong ditong voi cdu iénh printf(“Heilo\n};).

b) Ham putchar (duoc khai bao trong stdio h)

Ding dé dua mot ki ty ra méan hinh thong qua stdout.
Dang him:
int putchar(int c);
Hoat dong: .
Mam s& dua mot ki g ¢ dudi dang ma ASCII ra stdout, n&u thanh cong ham
tré vé ki tur dugc xudt, ngwoc lai ham tra vé gia tri EOF.
Vi du cau lénh putchar ('B'); s€ dua ma 66 ra stdout ma k&t qua 1a mot ki tur
‘B> duoc hién thi ra man hinh tai vi trf hién thdi clia con trd man hinh.
¢) Ham putch (khai bdo trong conio )
Ding dé dwa mot ki ty ra cira s vén ban man hinh (khidng qua stdout).
Dang ham.
int putch{int ¢);
Hoat ding:
Pua mot ki tu ¢6 md ASCH 1a ¢ 1én cira s6 van ban man hinh. Ki tir s& duge
hién thi theo mau x4c dinh trong ham fextcolor.
Vi du céc ciu 1gnh sau textcolor(RED); putch(‘A’); s& cho hién mot chit ‘A’
mau 36 1én man hinh.
4. Cdc ham khdc dang dé nhdp dit liéu vdo tir ban phim
a) Ham gets (duoc khai bao trong stdio.h}
Dimg dé nhap mot chudi ki ny tir ban phim thong qua stdin.
Dang ham:
char * gets{char "s);
Hoat dong:

Ham ti€n hanh nhan mot diy ki ty tir stdin cho dén khi gap ki ty ‘W’ (do d6
néu trong stdin dé ¢6 sdn ki tu “n’ roi thi ham gets sé khéng cho ngudl sit dung

' EOF 1a mét tén hing duge dinh nghia trong stdio.h. Hiy xem thém chuong 3.
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nhdp dit liéu vao nita, ta néi ham gets dd bi tréi). Ki ty \n’ s& bi loai khoi stdin *
nhimg khéng duge dit vio chudi. Chudi nhan duge s& duge ty dong bd sung thém
ki ty \0° dé ddnh dau sy két thic chudi réi duge dat vio viing nhé do con trd s trd
t6t. Ham tra vé dia chi cta chudi nhan dugce.

Vi du dé nhap tlt ban phim mét chudi ki ty réi luu vao bign HoTen ta viét
nhu sau: char HoTen[25]; gets(HoTen);

b} Hdam getchar (dioc khai bdo trong stdio )

Ding dé nhan mot ki t tir stdin.
Dang ham: '
int getchar(void);

Hoat dong:

Ham sé& tién hanh nhan ma ASCH cia mot ki tur tir stdin va tra vé ki wr vira
nhan duoc.

Vi du dé nhiap mot ki tu tr ban phim vao bién ¢ ta 6 thé viét nhur sau:

char ¢; c=getchar(),

c) Ham getch va getche (khai bdo trong conio )

Diing dé nhan mot ki tw truc tiép tit bd dém ban phim (khéng qua stdin).
Dang ham:
int getch(void);
int getche({void);
Hoat dong:
Né&u trong bo dém ban phim c6 san ki ty, thi ham nhan mot ki t trong dé.
Néu bo dém rong thi mdy tam dimg cho dén khi ngudi sit dung gé vao mét phim
bat ki (khong bat budc phdi két thitc bdang phim Enter nhie cdc ham lam viéc voi
stdin do dé cdc ham nay thuong duoc sit dung dé bat phim khi viét Menu...). Phim
vira g0 s€ dugc hién lén man hinh néu dang diing ham gerche, cdn v6i ham gerch thi
ki tu khong duge hién ra man hinh. Ham s& tra vé ki tu vira gd.

5. Pdc diém cia cdc ham lam viéc vii stdin

- Néu trén stdin di 6 sin dit 1iéu thi cdc ham nay s€ nhin mot phan dir ligu
dé tuy theo y2u cdu cla timg ham. Phan dit liéu con lai (réu ¢8) vin & trén stdin.

- Phim Enter dung dé két thiic qud trinh nhap s& vin nim lai trén stdin.

- Néu stdin khong c6 hodc khong du dir liéu theo yéu cau ctia cdc ham thi
mdy s€ tam dimg d&€ chd ngudi sit dung dwa thém dif li¢u tir ban phim 1én stdin cho
dén khi phim Enter duoc nhan.

Vidu I- 18. Xét doan chuong trinh sau:

char ch1, chz;

inta, b; _

printf(“\nHay nhap gia tri cho ¢ac bien cht, a, b va ch2");
ch1=getchar(); / ham lam viéc vdi stdin */

scanf(*%d%d", &a, &b); / ham |lam viéc vdi stdin */
ch2=getche(); /* ham lam viéc truc tiép véi by dém ban phim */
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printf(\nCac gia tri ch1= %c, a= %d, b= %d va ch2= %c");

Néu doan chuong trinh trén dirge thyc hién thi véi dong vao:
A123 4A56B (Enter)
V .
s& cho két qua nhu sau: Cac gia tri ch1= A, a= 123, b= 456 va ch2= V
C6 duge ket qua nay la do khi gip ham gerchar t4t ca cdc ki ty nhdp ur ban
phim s& duge chuyén t6i stdin cho dén khi gip ki tw “w’. Ki tur ddu tién clia dong
vao s& dugc chuyén cho ham gefchar va gan cho bi&n chl (ki 1w A). Céc ki tr con
lai vdn con ndm trén sidin (bao gém 123 456B va ki tw “n’). Do d6 khi gap cau
lénh ti€p theo scanf(*%d%d", &a, 8b); m4dy khong cdn chi ngudi sir dung nhap dit
liéu vao tir ban phim nita ma chuyén trudng vao thit nhat “/23” ¢6 sin trong stdin
thanh s6 nguyén theo dic td va dua vio bién a; trudng vao thi hai “456B” thanh s6
nguyén 456 (ki tw ‘B’ vdn con trén stdin) va dua vao bién b. Khi gap ham getche do
bo dém ban phim vin chua c6 ki tw ndo (mdc da stdin vén con ki tw ‘B’) cho nén
mdy s€ chd ngudi sir dung bdm mot phim b4t ki, phim nay s& duoc chuyén cho ham
getche va dua vao bién ch2 (ki tw V.

1.3. CAU TRUC MOT CHUGNG TRINH C DON GIAN

Cdu triic don gian clia mot chuong trinh C thuong duge viét theo trinh ty sau:
+ Cic chi thj tién xtr li

#include

#define
+ Ham main

Trong dé, cdc chi thi tién xir If ding dé hiéu chinh lai chwong trinh nguén
trude Khi bién dich né thanh mét chuong trinh chay duge. Trong ngdn ngit 14p trinh
C, ¢6 nhicu chi thi tién x&r 1 duge sir dung v6i nhiéu muc dich khac nhau, ¥ nghia
va céch st dung cia timg chi thi cu thé dugc trinh bay thém trong phu luc II. Trong
chuong nay, ta chi quan tam chu yé&u t6i chi thi #include va chi thj #define. Chi thi
#define chiing ta d3 lam quen trong muc 1.2.7. Chi thi nay ding dé dinh nghia ra
cdc Tén hdng va cic Macro c6 pham vi toan cuc tir lic dinh nghia cho dé&n cudi ép
gbc hoac cho dén khi duoc dinh nghia lai sau chi thi #undef. C6 nghia 12 mot Tén
hang hay mot Macro tir khi duoc dinh nghia ra béi chi thi #define thi gia tri cla né
luon dugc thay the & bat ki dau trong chuong trinh ma né xust hién (khdng phu
thudc vao viéc né ndm trong khéi Iénh hay 6 bén n godi cdc khot lénh).

Chi thi bao ham tép #include <[Puong_din\tén_tep> ding dé chén néi dung
cia mot tép khdc vao chuong trinh nguén tai ding vj tri ma chi thi d6 xuat hién.
Trude khi dich, chuong tinh bién dich Turbo C s& fim tép theo tén va dudng din ghi
trong <Budng_din>, néu tim thay thi toan bo &p d6 s& duge chén vio chuong trinh
ngudn tai noi chi thi #include xuat hien, nguae lai mot thong bao 16i s& duoc dua ra:

Unable to open include file ‘[Duong ddn) tén tép’

C6 hai cdch viét khdc nhau cho chi thi #include. D6 1a:

#include <[Pudng_damjtén_tép>
#include “[Buang_dan\Jtén_tép”
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Céch thitc 1am viéc ciia hai dang nay chi khéc nhau khi khong c6 thong tin vé
dudmg din. Theo dang I, trinh bién dich s€ chi tim t&p cdn chén trong thu muc
INCLUDE ctia Turbo C. Cén theo dang 2, trude tién trinh bién dich s& tim tép cén
chén trong thu muc ¢h, néu khong thdy thi tiép tuc tim trong thu muc INCLUDE
chia Turbo C.

Chi y:
- Chi thi #include phai duge viét rén mot dong.
- Chi thi #include ¢ thé bao ham nhau.trong cdc tép.

Vi du, néu trong tép goc CTChinh.c ¢6 chita chi thi #include “al.c”. Trong tép al .c
nay dén huot né lai chifa chi thi #include “a2.c”. Khi bién dich tép CTChinh.c thi
diéu gi s& xay ra? Truéc tién, trinh bién dich s& tim tép a2.c trong thu muyc chu va
trong thu mue INCLUDE, néu tim thdy ndi dung tép nay s& dugc chén vao ding vi
tri clia chi thi #include “a2.c* trong tép al.c (néu fép nay tén tai hodc trong thu
muc INCLUDE hodc trong thu muc chii). Ta nhan duge 1p a/.c mdi, tép moi nay
lai ducc chen thay the cho chi thi #include “al.c” trong tép géc. Nhu vay trude khi
bien dich ca hai tép al.c va a2.c déu dugc ghép vao tép chuong trinh géc nhd hai
chi thi #include.

- Sir dung chi thi #include ta c6 thé 16 chitc mét chuong trinh 16n trén nhiéu tép
khéc nhau do nhiu nhém lam viée khdc nhau mé vé mat logic vin dugc coi 1a viét
trén mot tép.

- Dung chi thi #include tao kha nang cho ngudi lap trinh tr xay dung ra céc
thur vién cha riéng minh. Tuy nhién, viéc t6 chic cc tp thu vién va cic mé dun
chuong trinh phai tuan thi mt s& quy tic nhdt dinh, diéu nay s& duoc trinh bay ki
hon trong phu luc I,

- Chi thi #include ciing thudong dugc st dung trong ngon ngit lap trinh C dé
ghép cic tép tiéu dé 6 dang *.h vio chuong trinh. Cic tép tidu dé cua Turbo C (nhuw
stdio.h, conio.h, dos.h...y ding dé chia khai bio chia cdc ham chuan, dinh nghia cic
hing va cdc kiéu dit lieu chudn trong ngoén ngii. Trong mot chuong trinh (ng dung,
néu ta mudn sir dung lai cdc ham, céc hing hay cic ki€u dit liéu chudn da duge dinh
nghia ndy, ta phai diing chi thj #include dé k& n6i mot tép tiéu dé tuong img cd
chirta khai bio dé. Vi du, dé sir dung cdc ham vdo / ra trong Turbo C ta cin thém
vao chuong trinh géc cdu iénh sau: #include “stdio.h”.

. Ham main lai ¢6 thé 13 mot trong nhimig dang sau day:
Dang I.
main()
* Céac khai bao ndm a day™/
* Cac 1énh n&m a day*/
}

Dang 2.
Kiu_trd_vé main{void)

* Cac khai bao nadm 6 day™/
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* Cac lénh ndm & day*/
return Gia_tri_trd_vé:

}
Dang 3:
[Kidu_tra_vé) main(int i, char *str{]}

* Cac khai bao ndm & day*/
*Cac |énh ndm & day™/
return Gia_tri_tra_vé;

}

Mbi ham main nhin chung bao gdm 2 phin, phdn dau ham va phan thin
ham. Phdn ddu ham bao gbm #én hdm va cb thg ¢6 d6i s8 cling nhu gid tri tra vé.
Phan than ham bt dau bang mot ki wr /7 va két thic bang mot ki ty “}°. Bén trong
than ham 14 toan bo cic lénh dugce sir dung trong chuong trinh. Dang Iva Dang 2
12 hai cau tric thuo‘ng duoc sir dung nhat, chiing chi phan biét nhau & gia tri tra vé
clia ham. Gid tri trd vé 13 gid tri theo mét kiéu nao d6 ma hé diéu hanh nhan duge
sau khi chuong trinh két thic. He diéu hanh s& cin it vio gid tri tra vé cba mdi
chuong trinh d€ nhan biét tinh trang hoat dong ciia cac chuong trinh d6.

Dang 3 1a cau tric ddi dong 1énh, né cho phép mot chuong trinh khi chay co
thé c6 tham s6 ddu vao (vi du setup /7...). Trong dé, i s& chita s6 tham s6, con cdc
phén tir cia mang hinh thic str/] s& chifa dia chi chia cdc tham s dua vao dudi dang
cdc chudi ki ty, méi tham 56 s& phan biét nhau bdi it nhat mot dau cdch. Tham s&
dau tién sé la tén chuong trinh ciing vdi dudng dan va dugce luu trong str{0], cic
tham s6 con lai s& la nhimg tham s8 cha chuong trinh. Trong than ham main chiing
ta ¢6 thé sir dung / va str nhu cdc tham s6 ddu vio duoc nhap tir ban phim clia ham
dé xir i theo yéu cdu dit ra.

Vi du 1-19. Chuong trinh minh hoa sit dung 46 dong lénh.
f e el e s T T S T o S e 9 e e e e e sk sl e e e e s ok v e o ol e e o e vl ok e ok o e ol v e o ol e e i o o e s e i e e o e e o e ke */
#include™stdic.h”
#include"conio.h”
* Gia slr chuong trinh dudc bién dich thanh VD_18.exe trong thu muc CATC\ ¥/
/" Trong chudng trinh ta ¢6 thé thay d6i cach xit Ii cla cac tham s& tuy y */

f ol v e sk e i i e T T RO R0 S e T o e e e e e e e e s o o e v e e ok o e e e o R R R AR XX AT RN T *‘/

void main{int i, char *strf])

{
int k;
printf("\nTen cua chuong trinh dang chay la: %s” str[0]);
for(k=1;k<i;++k)
printf("\nTham so thu %d la; %s”", k, str[k]):
getch():
return;
}

f Lhaa bl s bl a s R d el e s b bl el s L e e e L s e e e T e e e T */

Két qua chay chuong trinh nhir sau:
CATC\BINWD _18.exe /? fis fiefu/fm /n
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Ten cua chuong trinh dang chay la: CATC\BIN\VD_18.exe
Tham so thu 1 la: /?
Tham so thu 2 la: fis
Tham so thu 3 la: fie
Tham so thu 4 la: /u
Tham so thu 5 1a: /m
Tham so thu 6 la: /n

/k Fhhkkdhhkhdrhhkha kit hkhdh bk bk ddhhkhhd kA A hkkr A A kkd Aok dAdhh kR h Ak ke d Rk kR xhkx */

1.4. MOI TRUONG LAP TRINH TURBO C
1.4.1. Moi truong két hop

C6 hai cich khdc nhau dé viét chuong trinh trong Turbo C. Mot 1a hé théng
dong lénh C, theo dé viéc soan thdo, bién dich, lién két va thuc hién duge goi tir
dong 1énh DOS nhu nhiing cong viéc riéng biét do cic chuo‘ng trinh riérlg biét dam
trich. Theo cdch nay théng thucmg céc thao tdc bién dich va lién két s& duge thyc
hién trong mot tép tin *.bat dé gidm 4o thai glan cho ngudi lap trinh. He tho'ng
dong lénh C thudng duoc sir dun g dé lién két cdc mo dun duge viét bang ngon ngif
lap trinh Assembly hoac diing d¢ dich cdc churong trinh 16n. Trong gido trinh nay
khong dé cap dén cdch iam viéc nay.

He théng thit hai d€ tao chuong trinh 12 ding méi trudng két hop ciia Turbo
C (Integrated Development Environment - IDE). Trong méi trudng nay da tich hop
tit cd cdc thao tdc c4n thi€t dé phat trién chuong trinh nhy soan thdo tép nguén,
bién dich tép ngudn thanh cdc file d6i twgng *.obj, lién k& cic file d6i tuong thanh
chuong trinh chay duge, sira 16 va chay chuong trinh.

1. Cai dat hé thong

Cai dac he théng 1ap trinh Turbo C bing cdch chay chuong trinh install exe
trong dia cai dat thi nhat. Tién trinh cai dit s& hdi tén 6 dia chita cdc tép nguén .
(mdc dinh la 6 A) va dudng din t6i thu muc s& chia cdc tép duge cai dat ciia Turbo
C (mdc dinh la CATC). Tién trinh cai dat s& sao chép cic t&p tiéu dé *.4 vao thu
muc con CNTCNNCLUDE\, céc tép tin thu vién *.lib va tép dich *.o0bj vao thu muc

con CATOWLIB\ va cdc tép tin khdc cla moi trudng k&t hop Turbo C vio thu muc
CNIC bao gom

-TCC Dung dé bién dich theo dong 1énh

- TLINK Diing dé lién két khi bién dich theo dong lénh.
- MAKE Diing dé quan 1 tép tin.

- GREP Diing dé tim chubi trong nhém tép tin.

- TOUCH Dung dé cap nhat ngly thing va gid clia tép tin.
- CFP Diing cho cdc thao tic tién x¥t li.

_ TCINST Diing dé dit cAu hinh cho mo6i trudng TC.

- TLIB Dung quan li ¢dc churong trinh thur vién.

- UNPACK Duing dé bung t2p tin.

- OBJIXREF Dang dé tham khao chéo cdc tép tin d6i tugng.
- BGIORI Ding dé déi trinh diéu khién d6 hoa sang t¢p tin obj.
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- THELP Diing dé trg gitip trong qué trinh st dung TC.

- README Diing dé doc cdc 1&p tin trg gilp readme.

Trong d6, 1¢p tin quan trong nhét 1a TC.EXE, n6 chifa toan bo moi trudng két
hop cua Turbo C. D€ c6 thé chay duge TC.EXE tir bt ki thr muc nao dudi dong
1¢nh DOS ta cin thém dong 1énh sau vio trong tép AUTOEXEC.BAT:

SET PATH=CATC (néu TC nam trong thut muc khdc thi phdi chi ré tén th
muc dé sau PATH=).

2. Su dung moi truomg két hop ciia Turbo €

Dé khoi dong moi trudng ket hop ciia Turbo C, tir ddu nhéc ciia DOS ta gd
dong lénh sau day: TC.EXE sau d6 g& ENTER. Két qua ta thu duge man hinh giao
dién cta Turbo C ¢6 dang nhu sau:

_=loix

Hink 1.1. Man hinh giao dién khi khdi dong Turbo C.

Trube khi bit ddu 1am vige v6i méi trudng ket hop clia Turbo C, ta cin xdc
1ap lai c#u hinh clia moi trudng trong tép tin TCCONFIG.TC (néu ta chua thay déi
gi tir khi cai dit thi c6 th€ bd qua bude nay). Pé thuc hién duge viéc niy ta chon
Option->Directories sau d6 g5 dudng din clia thu muc con NCLUDE vao hop
thoai Include Directories (mic dinh 13 CATCNNCLUDE), g0 dudng din cia thu
muc con \ LIB vio hop thoai Liblary Directories (mic dinh 12 CATCOLIB). Bam phim
ESC 16i chon Save options d& Iuu lai c4c thay d6i vao t€p c&u hinh clia moi trudmg.

Khi dé & trong moéi trudmg cia Turbo C ta 6 thé thyc hién c4c thao téc sau:

- Bidm F1 d€ xem huéng din vé tinh hinh hién tai.

- B&m F10 d€ v& Menu chinh.

- Bim déng thoi phim Alt vi chit cdi ddu tién cha mbi Menu dé€ chon timg
Menu con. Vi du ta bim Alt-F dé vao Menu File, At-I: dé vao Menu Edijt...

Céc Menu chinh trong mei trutmg Turbo C ¢6 thé duge mo ta nhu sau:

Menu File c6 céc chifc nang sau:

33

03.GTNNLTC



. Load (F3): Nap mot tép da cé vao dé lam viéc.

. Pick (Alt-F3): Lay mot tép trong danh sich 8 t&p da mo trude do.

. New: D¢ tao tép méi v6i tén mic dinh 1a Noname.c

. Save (FF2): Ghi tép dang soan thao ra dia.

. Write to: Ghi tép dang soan thao ra dia v6i tén maéi.

. Directory: Hién nd1 dung thu muc hoac tap hop cic tép can quan tam.

. Change dir: Hién noi dung thu muc hién tai va cho phép déi 6 dia hodc thu muc.

. OS Shell: Tam thdi roi bd moi trudng k&t hop dé trd vé cau lénh ctia DOS.
Muén trdf lai moi trudng két hop ta go vao Exit.

. Quit (Alt-X): Thodt khoi méi trudng kétyhgp ctia Turbo C dé wé vé DOS.

Menu Edit dung dé khoi dong chuong trinh soan thao van ban ¢d san cla
Turbo C. Man hinh soan thao thudmg luon xuat hién miac dinh khi ta khéi déng moi
truong Turbo C. '

Menu Run co cdc chic ning sau:

. Run (Ctl-F9): Khdi dong qui trinh ty dong bién dich, lién két va chay
chuong trinh théng qua cdc théng tin dd chudn bi sdn trong chifc nang Project name
ciia Menu Project. Néu khong diing Project name thi chuong trinh ¢6 tén trong hop
sang Primary C file (Menu Compile) dugc xét. Néu hop sédng nay rong thi chuong
trinh dang soan thao hién tai trong cira sé Editor dugc xét (xem thém phu luc I aé
biét ré hon vé Project name).

. Program reset (Ctrl-F2): Lap lai ché& d9 thuc hién toan bo chuong trinh.

. Go to cursor {F4): Thuc hién chuong trinh cho dén dong 1énh chifa con tro.

. Trace into (F7): Thuc hién timg 1énh mot dé gd r6i.

_ . Step over (F8): Thuc hién timg cau 1énh va xem 151 goi ham 1a mot céu l¢nh
(khéng chay timg lénh ciia ham dé nhu F7). '

. User screen (Alt-F5): Trd lai man hinh sir dung d€ xem keét qui do chuong

trinh tao ra. BAm Enter s& tr& v& moi trudng két hop cta Turbo C. '

Menu Compile c6 cdc chiic ning sau:

. Compile to OBJ: Dich mot tép *.C (theo thit ty uu tién nhu dot vdi 1énh Run
trong Menu Run) thanh tép *.0Obj.

. Make EXE file: Djch va lién két d€ tao thanh tép *.exe. Thit tu chon cic tép
ngudn cling tuong ny nhu trén.

. Link EXE: Lién két cdc t&p *.0Obj v * Lib dé tao thinh tép chuong trinh
thire hién * exe.

. Build all: Dich lai vi lién két d€ tao thanh tép chuong trinh chay dugc * .exe.
Thit ty cdc tép ngudn ciing duge xde dinh nhur trén.

. Primary C file: Ding dé chi dinh cdc tép *.C c¢dn duge bién dich va lién két
thanh * exe.

Menu Project c6 cic chiic nang sau:

. Project name: Pinh nghia mot tép project chifa thong tin vé cic tép cin dich
va lién két (xem thém phu luc I).
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. Break make on: Xdc dinh liéu vi¢c dich c6 bi ditng khi gap Warning hoic
Error hay khong.

. Auto dependencies: R4t it dwoc sit dung.

. Clear Project: Diing d€ xod tép Project va dit lai clra s6 Message.

. Remove message: Xo4 bd clra s6 Message.

Menu Option c6 cic chiic niing sau:

.. Compile: Ding dé€ chon mo hinh b§ nhé (chon Model) va xdc dinh d¢ dai

cyc dai cla tén trong chuong trinh (chon Source).

. Linker: Chon cdch thic lién két.

. Environment: Thiét 14p moi trudng.

. Directories: Thiét 14p céc thu muc lién quan d€n qu4 trinh bién dich.

. Argument: Dua vao cdc tham s6 dong 1énh cho chuong trinh chay trong méi
trudmg Turbo C (néu chuong trinh duwoc viét dusi dang déi dong lénh).

. Save option: Ghi lai cic thay d6i trong trong Menu Option.

. Retrieve option: Khoi phuc lai théng tin option tir mét tép nio dé.

1.4.2. Cac tép tin thudng dugce sir dung trong ngon ngir lap trinh C

- Cdc tép tin tiéu dé€ *.h chifa trong thu muc \TCNNCLUDE\

- Céc tgp tin thy vién * 1ib chita cdc doan chuong trinh da dugc bién dich ma
nguyén méiu cua ching duge khai bdo trong cdc tép tieu dé tuong tng. Khi cdn st
dung ham nao thi chi doan chuong trinh ctia ham d6 dugc sir dung (chi khong phdi
toan bg tép tin thu vién ditoc chén vao). Trong ngon ngi 14p trinh C ¢6 5 tép tin thu
vién chudn dé 12 cs.lib, cclib, cm.lib, cl.lib va ch.lib tuong ung véi 5 mo hinh bo
nh¢ ¥ ctia Turbo C 14 small, compact, medium, large va huge. Thong thudng ta chi
sit dung mo hinh small, do d6 chi cén file ¢s./ib 1a di.

- Cac tép tin thu vign dich (*.obj): D6 12 cac tép tin ma todn b6 noi dung ciia
n6 s& dugc ket ndi vao chuong trinh dang duge bién dich néu chuong trinh dé cin
dén cdc ma lgnh d€ thue hién nhiéu chife nang sau khi chay nhu dién dich d6i déng
1énh... Trong ngbn ngit 14p trinh C c6 6 tép tin thu vién loai nay tuong tng véi 6
mo6 hinh b nhé dé 1a COT.obj, COS.0bj, COC.obj, COM.obj, COL.obj va
COH.obj (COT .obj twtong img v&i mo hinh Tiny).

- Céc tép tin thu vién todn hoc: Diing cho cdc phép todn d&u phdy dong. C6 5
t€p tin tuong ling véi 5 mé hinh bd nhé (mo hinh Tiny ding chung véi small) 46 1a
maths.ib, mathc lib, mathm.lib, mathl.lib va mathh.Iltb. Ngodi ra, khi [Am viec véi
cdc s6 ddu phdy dong ta ciing cin ding thém fp87./ib hay emu.lib. Tép tin d4u tién
dung cho mdy ¢6 b tién x&t li Coprocessor 8087, con p tin thit hai diing d& mé
phong hoat déng ciia 8087 bing phin mém.

1.4.3. Cich viét va chay chuong trinh trong méi trudng két hop
Dé tao mot tép tin chwong trinh ngudn méi ¢6 tén VD.C ta ¢é thé 1am nhu
sau, tai d4u nhic cha DOS 1a gé:
TcexeVD.C
hodc khdi dgng mol trudng két hop bdng cdu lénh Tc.exe rdi sau dé ding Menu
file->Write to dé ghi thanh tép VD.C vao dia.

" D6 1a céch 16 chic cde doan chuong trinh trong bo nhé.
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Theo ¢ hat cdch ta déu nhan duge man hinh Edit nhu sau:

®| B S Al

LComplrie Praject

HMessage

Hmh 1.2, Man hinh lam viéc clia Turbo Ckhi dang thao Ldc voi tép VD.C
Trong clra s6 Edit chia méi trudng két hop ta ¢6 thé thuc hién cdc thao tic sau

day trong khi soan thao chuong trinh:
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. Bam F2 @€ liu chuong trinh vira soan thao.

. Ditng c4c phim miii tén dé di chuy€n con tro.

. Bdm Ctr]l + -> dé chuyén con tr6 sang phai mot tir.

. Bam Ctr] + <- dé chuyén con tro sang trdi mot (.

. Bam Home, End d€ chuyén con trd vé ddu hoic cudi dong.

. Bam Ctrl+Home dé chuyén con trd v€ dau trang man hinh.

. Bam Cirl+End dé chuyén con trd vé cudi trang méan hinh.

. B&m Page Up dé chuyén con trd 1én trang man hinh trudc.

. Bdm Page Down dé chuyén con trd xu6ng trang man hinh sau.
. Bam Ctri+Page Up dé chuyén con trd vé ddu chuong trinh.

. Bdm Ctrl+Page Down dé chuyén con trd vé cudi chucmg trinh.
. Bam BackSpace dé xod ki ty ngay trugc con tro.

. Bdm Delete dé xo4 ki ty ngay sau con tro.

. B&m Ctrl +T dé xo4 tir dang chifa con tro.

. Bam Curl +Q+Y dé xo4 tir vi tri con trd dén cusi dong.

. Bam Ctrl +Y dé xod dong dang chifa con tro.

. Bim Ctrl +N dé chén thém dong tréng vao trude dong chifa con trd.
. B&m Insert dé chuyén d6i ch€ do chén va de.

. Bam Ctrl+K+B dé danh dau diu khai.

. Bam Ctrl+K+K dé d4nh ddu cudi khoi.



. Bam Curl+K+C d€ copy khéi dd duge dénh dau.

. Badm Ctrl+K+V dé dan khéi da duge copy.

. Bdm Cirl+K+Y dé xo04 khoi da duoc danh dau.

. Bdm Ctrl+K+P dé in khéira mdy in.

. Bam Ctrl+K+W dé ghi khéi di dugc ddnh diu ra dia.

. Bam Ctrl+K+R dé chén noi dung file trén dia vao vi tri con trd.

. Bdm Curl+K+H dé bd viéc ddnh dau khai.

. Bim Ctrl+Q+F dé tim ki€m vin ban trong ndi dung file dang soan thao.

. Bdm Ctrl+Q+A dé tim ki€m va thay thé vin ban trong noi dung file dang soan thao.
. Bam Ctrl+O+1 dé chuyén ddi ch€ d¢ cdn 1€ trii.

. Bim Ctrl+O+U dé chuyén déi ché do can 16 trdi khi sir dung phim xoa BackSpace.

Chuong trinh sau khi viét xong ¢6 thé bién dich, lién két va chay tr dong bang
cdch bam ciing lic Ciri+F9. N&u chuong trinh viét diing né s& duge bién dich, lién
két va chay ngay trong moi truimg két hop ciia Turbo C. P& ¢6 thé dimg man hinh
dé xem k&t qua nhan dugc thi & cudi ham smain, trude ciu lénh refurn ta cho thém
céu lénh getch(} Hoic ta ¢6 thé diing chitc ning User screen bang cach bam Alt-F5
dé xem két qua khi chuong trinh thie hién xong.

1.4.4. Sira 161 ca phap va g rdi churong trinh

Céc chitc nidng stra 16i cd phdp va g& r6i chuong trinh 1a mét phin trong moi
trudmg két hop clia Turbo C. Khi bién dich mot chuong trinh, n€u gap 161, trinh bién
dich s& thong bdo céc 16i mic phai trong clta s6 Message 0 cudi man hinh (mudn
cho cita 56 nay hién toan bé man hinh ta bdm F5). Khi chuyén con trd t6i mot 181
nio dé trong danh sich 18i nhan duge thi dong 1énh tai noi phat sinh ra 16i d6 cing
dugc dinh ddu, ta c6 thé bdm Enter hoic Ali-E dé chuyén con trd t6i chd ¢6 16i va
stra theo théng bdo goi ¥ cla trinh bién dich. Cac 16i nay déu 1a 161 vé mit ci phéap.
C4 nhitng trudng hop, khi bién dich khong ¢6 161 nhung chuong trinh bi lap vo han
hodc cho két qua sai. C4c 18i loai ny goi 1i céc 161 vé& mat Jogic. DE ¢6 thé sita chita
céc 16i logic trong Turbo C ta cin st dung chiic nang gd réi chuong trinh clia moi
triromg két hop dé 1a chiic ning chay chuong trinh timg bude (F7 hiode F8) va chiic
nang kiém tra cdc gid tri cha bién (cira s Warch). Mudn 1am xuat hién cira o
Watch ben duéi man hinh ta vio Menu con Windows 16i sau d6 vao Watch. Dé
chuyén déi gita cic clra 8 ta ding F6. Trong qua trinh g& roi, d€ quan sét sy bién
ddi gid tri cla mot bién nao dé ta phai dua tén ciia bién dé vao trong cira s6 Watch
bing céch chon “Add Watch” trong Menu Breakfwatch hodc bdm Cirl-F7 saun dé
nhip tén bi€n va bdm Enter. Mi lan nhap nhu vay chi ¢ thé che mot bi€n ma théi,
mudn nhdp cho nhiéu bién ta phai 13p lai qua trinh trén.

DX 6 thé tim duge nguyén nhan clia cdc 181 logic, thong thudng ta cho chutong
trinh chay timg bude bing F7 hoac F8 sau dé quan st sif thay déi gid tri cia céc bién
tuong iing trong clra s6 Watch, tir d6 ¢6 thé tim duge nguyén nhan sai hong.

Trong qud trinh g& r6i ta ciing c6 kha nang thay déi gi4 tri ciia mot bién nao
dé dé quan sit nhitng thay d8i wén cdc bién khic bing cdch ding cla sd
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T S TR - RN —

EVALUATION trong Menu Debug hoac bdm Ctri-F4 khi d6 trén man hinh sé hién
ra cira s6 nhy hinh 1.3.

L- ' - — ]'-'::Zoalt..lgt.e )

g _ — New valae.

Hinh 1.3. Cira s6 Evaluation dimg d€ thiét lap lai gi tri cho cdc bién.

Nhap tén bién cin thay déi gid tri trong hop Evaluate, khi d6 gid tri hién thai
cla bién sé hlen trong hép Resuit. Nhip gid tri mdi cua bién vao hop New value sau
dé trd vé clra s6 Watch dé quan sdt sy thay d6i gid trj clia cdc bién khéc biang bim
ESC, hoic c6 thé xem truc tiép trong ctia s8 Evaluation bing cdch g6 tén cac bién
mdi vao hop Evaluate 101 quan sdt gid tri trong hop Result,

DE két thiic qud trinh g& 16, bdm Crrl-F2 hodc vao Menu Run chon Program
reset. Khi d6 bo nhé diing cho viée g 161 s& duoc gidi toa,

Chit y:

Chuong trinh bién dich ¢6 the sinh ra nhiimg thong bdo 161 khong chinh xéc
tlr mot 16i trude d6. Do d6 sau khi sita xong mot sd 16i nao dé ta nén bién dich la
(bdm F9) d€ bd di nhimg dong théng bio thira trong ctta sé Message.

L5. MOT sO vi PU MINH HOA VAORA
Vi du 1-290. Lap trinh d€ mdy néi chuyen v6i ngudi str dung. May “néi” bang

- cdc cdu 1enh trén man hinh, con ngudi sir dung “néi” bing cich gd vao tir ban phim.

N&i dung cudce ndi chuyén tuy thich.

i PRTERRER "/
#include "stdio.h”

#include “conio.h”

/ﬂ T dsk e dodede Aok vk ir v ek 0 v o e e o o e o o o 3 e ok o i i e o T S e e o o i iy e o e Sk 2o e de e de e e */

int main()

char traleif20], ten[25];

printf(inHom nay troi dep qua. Ban tu dau den vay 2\n");
aets{iraloi);

printf(*Toi cung co anh ban o %s”, traloi);

printfi("\nBan ten la gi 2An");

gets(ten);

printf("Chao ban %s", ten);

printf("\nBan khoe chu 2\n");

gets{traloi);

printf(*Toi dang ban di hoc, hen ban %s lan sau nhe.”, ten);
printf{"\nTam biet!”);

geteh();

return Q;
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Két qud chay chuong trinh:
Hom nay troi dep qua. Ban tu dau den vay?
Hai Pheng
Toi cung co anh ban o Hai Phong
Ten ban la gi?
Nguyen Van A
Chao ban Nguyen Van A
Ban khoe chu ? |
Toi dang ban di hoc, hen ban Nguyen Van A lan sau nhe.
Tam biet!
/k -------------------------------------------------- Fodededeok KRRk A A R Rk e ek R * */

Vi du 1-21 /*Chuong trinh minh hoa néu khong dimg ding ki ty chuyén dang
trong pringf{ ) thi k& qua in ra s& sai*/

!t P e e PR L L L S R T DA bk P T T TR L L L e e b L L Ll *l

#include “stdio.h”
#include “conio.h”

!t AEEAAARENRRTEARTE RNk ke ke thkrhbokihiwrad Fddhk kAR ik kA kiR AR R R TR R R *'.f

int maing)

{

~int x=10;
iong y=3478925;
prlntf(“\nx-%10ld\ny"%wd“ X, ¥h

getch();
return O;
) .
’fk &g e e A deA RN e v ok Rk A A ke R e Rk kR kR A A AR R A A AR XX RAR TR ATERTARTARAAD *;‘
Két qud chay chuong trinh:
x=361562122
= 53
'.f* ........................................................................... sk *;‘

Vi du 1-22. /*Chuong trinh diing sai ddc td trong can 1énh scanf{), mac dau khong
bi bdo 16i mhung khi chay cho két qua sai*/

.rk e A iRk R v e e wr ek ke e dr e ek A Rk ke ke A e dede dede e ek R e e ke
#include “stdic.h”

#include “conio.h”

int main{)
{
int a;
long b;
float x;
double v;
printf(\nNhap a, b, x, y\n");
scanf("%ld%d%If%f", &a, &b, &x, &y);
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printf("\na=%10d\nb=%10ld\nx=%10.2finy=%10.2f", a, b, X, y);
getch();
return O;

}

{* LR bt b L b L L e Ly L N Y T 2 L 1T ] 9 e e e e e i i e e o ol e e e e i O e o e e ke e e t!

Két qud chay chuong trinh:
Nhapa, b, x, ¥
2346 447895 347 246
a= 2346
b= 119592343
x=0.00
y= 5.549683991018940230000000000000000000000e+191

1.6. CAU HOI VA BAI TAP

1. Diém khéc biét gita tén trong ngdn ngi lap trinh C va trong Pascal 1 gi?

cho vi du.

Dat 10 tén hop 1¢ trong ngbn ngif 1ap trinh C.

Hay viét 15 tén khac nhau tir cdc chir cdi A va a.

Ngon ngir 1ap trinh C ¢6 nhing dic trung gi?

Trong ngén ngit lap wrinh C ¢6 nhitng kiéu dif lidu chudn nao? cich sir

dung ctia timg loai d6?

Khoi lénh ding dé 1am gi, vai 1rd cha né trong chuong trinh ?

Trinh bay vé pham vi sir dung vA thdi gian t6n tai clia mot bién. Vai trd

cua chiing trong chuong trinh.

8. Co6 nhiing loai hang ndo? cdch dinh nghia va sir dung cia tén hing va
bién héng.

9. Dac trung cia mdt cdu lénh trong ngOn ngitlap rinh Cla gi ?

10. Hay thuc hién cdc vi dy méu bing mdy tinh.

11. Tim chéd sa trong doan chuong trinh sau day:

#include “stdio.h”
main()

{
printf("\na=%10.0f, b=%10d, ¢=%10ld, d=%10d", -3456, 25e3,
4635, 456398461);

}
Sira lai cho diing r8i thyc hién trén méy tink.

“ok )

~ o

12. Viét chuong trinh in mot dong véi ndi dung sau:
N=365

Bang cich sir dung céc loai hing khdc nhau: hing d4u phiy dong, hing

nguyeén, hing long, hing nguyén hé 8, hiing nguyén hé 16, hang ki ty va hang
xau ki tu,
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13. Tim céc chd sai trong doan chuong trinh sau:
Float a, b=2;

int a=10;
float c=a*b, d=a+b;

} .
printf(“\na=%10.2d, b=%10.2f, c=%f, d=%10.2f", a, b, ¢, d);
} )
Sira chifa va bé sung dé dugc mot chuong trinh hoan thi¢n, sau 46 thuc
hién trén may tinh. \

14. Cho 3 s6 A=555; B=-4.3; C=2100000000. Hiy viét chuong trinh dua cic
dif lidu nay vao may bing hiing sau d6 dura ra man hinh theo quy céch
duing 14 vi tri trong dé6 c6 3 56 1¢ néu ]a s6 thye.

15. Viét chuong trinh nhap ho tén, ngay théng ndm sinh ciia mét hoc sinh
vilo may réi dua ra man hinh, mdi dit li¢u trén mot dong.

16. Viét chuong trinh nhap mot ki tu chit thudng tir ban phim, sau d6 dua ra
man hinh & dang chit hoa.

17. Viét lai chuong trinh vi du 1-20 véi ndi dung phong phd hon.

i8. Thyc hanh sir dung céc tién ich gd r6i ciia Turbo C dé tim ra ché sai cia
chuong trinh ding dé hodn vi noi dung ca hai bién sau day:

#include “stdio.h”

#include “conio.h”

void HoanVigint, int);

int main{void)

{
inta, b;
printf(\nHay nhap hai so nguyen a va b \n");
scanf(*%d%d" &a, &b);
printf(*\nGia tri cua a truoc khi hoan vi la‘\na= %10d", a),
printf{nGia tri cua b truoc khi hoan vi la:\nb= %10d", b},
HoanVi(a,b);
printf(“\nGia tri cua a sau khi hoan vi la\na= %10d", a);
printf(\nGia tri cua b sau khi hoan vi fa:\nb= %10d", b);
getch();
return O;

void HoanVi(int a, int b)
{

int tg;

tg= a;

a=b;

b=tg;
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Chuong 2
BIEU THUC

MUC TIEU CUA CHUGNG NAY

> Hiéu khdi niém vé biéu thitc trong ngoén ngit ldp trinh C.

> Hiéu va sit dung thanh thao cdc phép 1odn trong ngon ngit C, cé thé bién
doi mt biéu thitc todn hoc thiong &ap thanh biéu tluic diing ma ngon ngit
C c6 thé hidu duoc.

» Hiéu va s dung thanh thao céc cdu tric didu hién (todn tr didu khién}
cua ngén ngit C. o

2.1, KHAI NIEM

Biéy thic 1a mot khai niém r4t quan tron g va khong thé thi€u dugc clia bat ki
mot ngén ngix 14p trinh nao ding dé dién dat mot cong thic, mét quy trinh tinh todn .
nao do. Trong ngén ngilt lap trinh C, biéu thirc dugc hiéu 12 sy két hop giifa cdc
todn fit va cic todn hang theo mot trat ty va mét s6 quy tic nhét dinh nhim dién
dat mot cong thite todn hoc nao day. Tedn hang la céc dai lugng ma c6 mot gid tri
xdc dinh nao d8. Trong ngén ngit 14p trinh C, tedn hang c6 the 13 cac hang, bién,
phan tir mang va cic i goi ham ma c6 tra vé mot gi tri cu thé. Con todn t# 13 céc
thao tic xit If trén céc todn hang theo-cic quy tic nhat dinh d€ dat duge muc dich
mong mudn. Ngon ngit 1ap trinh C ¢6 hai loai fodn ti, d6 1A cic phép todn va cic
todn ti diéu khién. Cic phép todn chi y&u ding dé xay dung 1én cic biéu thitc s6
hoc, biéu thic quan hé va logic. Con cic todn tir didu khién ditng dé xay dung len
cée kiéu c4u tric co ban clia mot chuong trinh may tinh (cdu triic ré nhdnh va céu
tric ldp).

2.2. CAC TOAN TU TRONG NGON NGO LAP TRINH C

2.2.1. Cac Phép toan (cdc phép xit If)

Trong ngén ngit l4p trinh C, céc phép todn rdt da dang va phong phii tir cdc
Phép t0dn s6 hoc, quan hé va logic xir If trén cdc kiéu dit lidu da cé cho dén cic
phép thao tic bit chi xir 1 dusi dang cdc bit nhj phan. Dac biét C con dua thém vio
todn tir diéu kién vi céc chirc nang mdi cho tedn tiz gdn tao cho C c6 thém nhiing
tiém ning méi trong viec giai quyét cdc bai todn thuc t&.
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1. Cédc phép todn s6 hoc

Céc phép todn s hoc 1a cdc phép todn dung dé vlét cdc cong thife toan hoc,
bao gém nhiing phép toin sau day:

Bdng 2.1. Cac phép toan s6 hoc trong ngén ngif 1ap trinh C

Tén phép toan Biéu dién Chitc ning

Phép cong BT14BT2 @ ghTélpvt(;Jié;Tl;i ngoi dimg dé thyc hién cong gid tr‘i cla
Phép irit " BTI-BT2 gl’}élp (;I[?i[;g 1;21 ngoi ding dé thyc hién phép trir gid tri cha
Phép nhin BT1*BT2 [};}.}‘élpvzégrfl;i ngoi diung dé thyc hien nhan gid tr cla
Phép chia BT1/BT2 | Phép todn hai ngoi ding dé thuc hién phép chia gid iri

ctia BT1 cho BT2. Vi diéu kién BT2 khdc khomng.

Phép todn hai ngdi ding d€ thyc hién ldy phin dv cla
Phép lay phin du BT1%BT2 phép chia BT1 cho BT2. Trong dé BT1 va BT2 la cdc
bi€u thitc nguyén.

Phép déi din -BT Phép todn mot ngoi dung d€ d6i ddu gid tri cia BT.

Cha y:

- Néu phép chia thuc hién trén hai s& nguyén ma s b1 chia khong chia hét
cho sd chia thi k&t qua nhan duge sé chi 1a phdn nguyén chia phép chia d6. Vi du:

10/3 s& co gia tri la 3.

/3 s& ¢b gia tri 12 3.

Pé ¢6 thé nhan duge két qua ding clia phép 1073 ta cdn c6 sy chuyén kidu
sang s6 thuc (xem muc 2.2.1. phdn 8) nhu sau:

{float)10/3 sé cho két quéa dung la 3.3333333...

- Phép 14y phén du chi c6 thé thuc hién trén s6 nguyén ma théi.

- Céic phép +, - c6 cling thif ny wu tién nhung nhod hon th{ ty u tién clia *, /
va %. Ba phép todn nay lai c6 thit ty nhd hon phép *-° (mot ngdr). Cic phép todn s
hoc s& duge thue hién tir trdi qua phai va cdc phép c6 thif tu wu tién cao hon dugce
thue hién truée, cdc phép cé gid tri vu tién thap hon s& dugc thuc hién sau.

2. Cdc phép todn quan hé

Céc phép todn quan he 1a cdc phép todn dung dé so sénh gid tri clia cdc biéu
thitc v6i nhau phuc vu cho viéc ra cdc quyét dinh trong chuong trinh. Khdc véi
Pascal, cac phép todn quan hé trong ngon ngit 14p trinh C tra vé gid tri  (tuwong iing
vdi true) néu phép so sinh 1a dung, ngugc lai tra vé gid tri 0 (tuong ing voi false).

5 BT, BT2, BT ¢6 thé li cdc biéu thic s& hoc hogc bidu thitc quan hé va logic.
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Bdng 2.2, Cic phép todn quan he thong dung trong ngon ngit 1ap trinh C

e L

Téz'ogl"‘é" Bidw dién Chirc néng Vide
Phép 5o sinh : So sdnh gi4 tri clia BT1 v&i BY2, néu | 3»6 co gid trj 0.
16n b on BT1>BT29 | BT 1n hon BT2 biéu thic s& trd vé | (1042%3)>3 o6

gid tri 1, nguoc lai trd vé gid 1ri 0, gid tri 1.
Phép so sinh So sdnh gi4 tri cia BT vi BT2, néu | 3<6co gidtr] 1.
nhé‘;m BT1 <BT2 | BT1 nho hon BT2 biéu thic & trd vé | 2042<3 c6 gid
gid tri 1, ngugc lai tra vé gid trj 0. tri 0.

< . So sénh gid i cla BT1 v6i BT2, néu 243==1+4 cho
pépsosinh gy g | By bang BT2 biéu thiic s& 1ra vé gid | gid ir] 1.

g tei 1, nguoc lai tra vé gid 1rj 0.

Phép so sinh S0 sdnh gi4 tri cla BT1 v&i BT2, néu | 3*%(3+2) 1= 5
khdc (khong BT1 !=BT2 BT1 khéc BT2 bidu thijc s& tra vé gid | chogidtn I.
bing) ik 1, ngugc lai trd vé gis uj 0.

8o sdnh gid trj cia BT] voi BT2, néu | 10+3*5>=7 cho
Phép so sdnh 5 e e
- : BT1 I6n hon hay bing BT2 bidu thirc gid ri 1.
L‘;“n honhode | BT >=BT2 s€ tri vé gid tri 1, nguoc bai tri vé gid | 20>=20 cho gia

g tri 0. _ tri l.

: So sanh gid trj cha BT! v6i BT?, néu (a+b)*(c+d)<=12
ﬁg"h’;ﬁ‘o‘g’c BT1 <=Br2 | BT nho hon hay bing BT2 bidu thiic (véi &, b. ¢ v d I
bin : B S€ trd vé gid trj [, nguoc lai tra vé gid lugtla 1,3, 5 va 7

& tri 0. s8 ¢6 gid tri 0.

Chi y:

- B6n phép ddu c6 ciing thit ty

wu tien, hai phép sau ciing ¢6 cling thit tu v

tién nhung th4p hon bén phép ddu tien.
- Cdc phép todn quan h¢ c6 thit ty vw tién nhé hon céc phép todn s§ hoc.
- Mot bidu thic quan heé chi ¢6 thé c6 gid tri 1 (diing) hoic 0 (sai).

Vidu 2-1. Xét bidu thic quan h¢ e == g+b>=c+d thi phép a+b duge thuc
hién trudc tién sau d6 dén phép c+d, ti€p theo két qua ciia hai phép cong s& dugc so
sinh véi nhau théng qua phép so sdnh *>=". Cu6i cing gi4 tri cia ¢ méi duoc so
sdnh vé6i ket qua vira nhan duge trong phép so sdnh ‘>=" thong qua phép so sanh
‘==". Két qua nay chinh 1a ket qui cu6i cling clia biéu thitc quan hé vira xét.

3. Cdc phép todn logic

Céc phép toén logic 1a cic phép todn thudng ding k&t hop v6i cde phép quan
he dé xay dng 1en cic bidu thie quan hé va logic. Biéu thic quan hé vi logic Ia
bidu thitc chi cé gid tri 1 (diing) hoic 0 (sai) nbu vi dy 2-1. Trong ngon ngit lap
trinh C ¢6 ba Phép todn logic thong dung 1a phép phi dink mot ngoi, phép hoi va
phép hodc. Chifc ning vA cich bidu djén cha chiing duge mé ta trong bang 2.3.

“BT! va BT? cling c6 thé 1a cac hidy thitc s hoc hoac bidu thic quan he va iogic.
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Bing 2.3. Céc phép toan logic thong dung trong ngoém ngi 1ap trinh C

Ten ?hép Biéu dién Chiic nang Vidy
toan
Phép phii Néu BT o6 gid tri Khd - 1(2+5) cho
- gid ir khic O s& cho gia i 0. by
ﬁlglgi mot ' BT Néu BT cé gia tri bing 0 s& cho gia wjl. gid i 0.
Phép hoi Neus BT1 bing O va BT2 bing 0 s& cho gid tri 0 | 0 && (2+3)
lf? ot BT1 && Br2 | Néw B bing 0 va BY?2 khdc 0 sé cho gid ri® | cho gid tri 0
R’N%’} Néu BT} khdc O va BT2 bing 058 cho gid tri O | (246) && 8
Néu BT1 khéc 0 vi BT2 khdc O séchogidtri 1 | cho gid tni 1
Neu BT1 bing 0 vi BT?2 bing 0 sé cho gid tri0 | 0 (5-5) cho
Phép hoiic BT1 | B2 Néu BT biing 0 va BT2 khdc Oséchogidtril | gidri 0
(phép OR) ' Né&u BT khdcOva BT2 bing B sechogid i1 | 0 (10+3)
Neu BT1 ke O v BT2 khdc Oséchogid tri 1 | chogid tril
Cha y:

Phép phti dinh mot ng6i ¢! ¢6 mic wu tién cao hon cic phép quan hé va sé
hoc, nhung cdc phép hoi va phép hodc lai ¢6 mic wu tién th&p hon cdc phép todn
quan h¢ (xem thém muc 10 dé biét thém vé thit ti uu tién csia cde phép todn).

4. Cdc phép thao tdc bit

Day la cic thao tdc thudng hay ding trong hop nglt (ngon ngit Assembly).
Trong ngbn ngit l4p trinh C céc phép thao tic bit chi tién hanh x& li trén timg bt
nhi phan ciia mét s6 nguyén (kiéng ding cho 56 thuc) va doi khi ching dugc sir
dung tuong d6i hitu dung. Cic phép thao tic Bit bao gém: -

Phép toan Y nghia Vidu
& Phép AND theo Bit X8y
| Phép OR theo Bit xly

A - Phép XOR x*y

<< Phép dich trai a<<4

>> Phép dich phai a>>4

~ Phép dao Bit ~x 0

Bdng 2.4. Hoat dong clia céc phép thao tic bit trong ngon ngit tap winh C
121 bing 1_ 111 bang 1 IA1 bing 0 11 bang 0
1&0 bing 0 110bing 1 170 bing | 10 bing 1
0&1 bing 0 0i1 bing 1 071 bing 1 a<<n bing a*2"
0&0 bing 0 010 bing 0 0M0 bing O a>»>»n bing a2"
Chit §:

C4n phan biét cic phép thao téc Bit ‘&, ‘', *!” vdi cée phép ‘&&’, W ovat-,
Vi du v6i bién nguyén a=0xOfff (gid tri 4095 trong hé thap phan) va bién nguyén
b=0x00ff (c6 gid tri 255 trong hé thap phén) thi:

a&&b cho két qua 1 a&b cho két qua 0x00ff

" xy I cic Bit nhi phan clia mot bién nguyén, o 13 mot bién nguyén. BT, BT !, BT2 cling c6
thé 1 céc bidu thie s8 hoe hodc bidu thific quan he v logic.
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ajlb cho kétqua 1 ~ alb cho két qua Ox0fff
'a cho két qua 0xfo00 -a cho ké&t qua 0xf001{-4095)
. Ib cho két qua 0xfi00 -b cho két qua 0xff01 (-255)

Vi du 2-2. D€ trich byte thdp va byte cao ciia mét bién nguyén a ta cé thé
lam nhu sau: : .

LowByte=a&0x00ff, /*nifa cao clia a sé chi ¢6 gia tri 0, nita thap sé giir
nguyén gia tri cla né*/

HighByte=a>>8;

printf("\nGia trt cua Byte cao la: %x",HighByte);

printf("\nGia tri cua Bylte thap la; %x" LowByte);

Vi dy 2-3. D€ kiém tra Bit thi 6 cha mot s6 nguyén a bing hay khic 0 ta c6

thé tién hanh theo hai cdch nhu sau: :
- -Céch I:
' b=a>>6;/*Dua Bit thif 6 clia bién a v& vi tri Bit 1*/
if(OX01 &b)

printf("\nKhac khong”);
else

printf(\nBang khong™);
- Cédch 2: Thiét 1ap mdt na Bit nhu sau:
if(0x0040&a)/*Né&u bit 6 khac 0*f

printf("\nKhac khong";
‘glse

printf("inBang khong");
5. Cdc phép ting | gidm
Céc phép tang (gidm) Ia cdc phép todn mot ngoi trong ngén ngif lap trinh C
dung d€ tang (gidm) cic bién (nguyén hodc thuc) 1én (xudng) 1 gia trj. Bao gdm
cdc phép san day: -

Bdng 2.5. Cdc phép tang / gidm trong ngon ngir 1ap trinh C

Tén phép todn | Biéu dién Chifc nang
Phép tang trudc ++4i (1P Sau khi thuc hién cdo I¢nh gid tri cha i tang len 1
Phép tang sau i++ Sau khi thuc hién cau leénh gid tri clia i ting lén |
Phép gidm trirdic i Sau khi thyc hién cau lnh gid tri ciia i giam di |
Phép gidm sau i-- Sau khi thuc hién cdu lénh gid tr cila i gidm di 1
Chi y:

- Ciin phan bi¢t sy khdc nhau giita viéc tang trudc vA tang sau (ciing nhu gidm
trudc va giam sau). Trong phép tang sau (gidm sau) thi bién { ting (gidm) sau khi
gid tri cua né di dugc sir dung. Nguge lai, trong phép tang trude (gidm trucc) thi
bi€n { tang (gidm) trudc khi gid tri cha né da duge sir dung. Con két qua thuc hién
cia cac phép todn trén thi hodn toan gidng nhau.

Vi du 2-4. Xét hai doan chuong trinh sau:

inti=10, x; int i=10, x:

' | 1a mot bi&n nguyen hoic thyc.
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)(:i++; X=++:

X 88 ¢b qgig tri X $& cb gia tri
12 10; conisaé la11; coniseé
cogiatrla 11 cd gia frita 11

- Khong nen sir dyng cdc phép tang gidm qua tuy tién trong cic biéu thic vi
¢6 the s& din dén cdc ket qué sai khong mong mudn.

6. Phép ldy dia chi va kich thudc bién -

Ching ta da biét ring, méi bign sau khi khai bio s& duge cdp phat mét viing
nhé gém maot s6 Byre lien uép (s6'luong cdc Byte phu thudc vio loai bién). Dia chi
cia Byte nhé ddu tién trong bo nhé sa dugc coi 1a dia chi cia bien d6. Dé truy nhap
dén viing nhé clid bién ta c6 thé truy nhap thong qua tén bién, nhung déi khi bt
budc ta phéi truy nhap thong qua dia chi ctia bi&n (vi du nhu trong cdu Iénh scanf).
Muén biét dugce dia chi clia mot bign x nao dé trong bo nhd ta ¢ thé viet &x.

Khi mu6n biét kich thudc (tink theo Byte) clia mot bién hay mot kiéu dit lin
ta c6 thé dung todn tir sizeof theo ci phdp nhv sau: ' :

sizeof(Kidu_da_figu); (% '

hodic sizeof(Tén_bién):

Vi du 2-5. Cach ding todn tir sizeof, D& xdc dinh s& phin tir n clia mét mang
A trong co ch€ khéi ddu ta Iam nhu sau: :

double A{j={10., 69.3,39.4);

int n=sizeof(A)/sizeof(double);

7. Phép gén va biéu thic , S
- Phép gan 2 phép ding aé dtra gid tri cha mot biélu'ihﬂ'c nlo dé vao trong mot
bién tuong thich theo ¢ phdp nhir sau: ' '
Bién=BT: - |
Trudc tien, mdy s ti€n hanh tinh gié tri cua biéu thic BT, sau d6 méi gén gid

tri tinh duge cho bi€n Bién (do mitc wu tién cla todn tif gdn gin nhy thip nhat, chi
cao hon todn tit ¢, Xem thém 2.2.1. muc 10).. : o :
Vi du 2-6. Xét doan chuong trinh sau:
float a, b=3.5;
a=b*(b-1.5)+10; . .
Két qué tinh todn cia biéu thite b*(b-1.5)+10 s& duge gin cho bién a (7).
Xét doan chuong trinh sau:

float x, y, z, a, b;
a=b=1999;
zZ=(y=3)"(x=10);

" Kiéu dix ligu c6 thé [a kiéu chusn nhu int, float, ... hoic 1a céc kiéu ty dinh nghia.
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Két qua 12 bi€n @ va bién b dugc gén cing mot gid tri 1a 1999, con bién x
dugc gén gid tri J0, bién y duge gdn gid tri 3 va ket qua ciia phép tinh 3* 10 s& dugc
gan cho bi¢n z.

Déi v6i mot s6 phép gin dic biét ma bién duge gén cb mit ca trong hai vE&
cla bidu thirc gin, vi du nhu:

int Lj.k;

=i+2; o6 thé vi&t ngan hon nhu sau i+=2;
=1 - =1
k=k"(i+j). K =i+,
Chi : .

- Cin phan biét phép gan ‘=" v6i ddu déng thiic trong todn hoc.

- Kiéu cia bidu thitc BT & wrén phai twong thich v6i kiu cla bién duge gin
gi4 tri. N&u su tuong thich nay khong thod man thi chuong trinh sé phdt sinh mot
16i. Su tuong thich & day c6 nghia 1a kiéu ciia biéu thic BT 6 thé duoc chuyén i
mot cich ty dong sang kiéu ciia bién gin theo nguyen tic kiéu int c6 thé chuyén
thanh kiéu float, kiéu floar c6 thé chuyén thanh kiéu int bang cdch chat cut phin
thap phdn, kiéu double ¢6 thé chuyén thanh kiéu float bang cich lam tron, kidu
long c6 thé chuyén thanh kiéu int bing cch cit bd mot vai chil s6...

- Di vi dang viét ngin co thé dp dung cho cic phép todn so hoc va cic
phép thao tdc Bit hai ngoi nhu +, -, *, [, %, <<, >>, &, A va | Vi du dé gin s6 du
clia ph? chia a cho b ta c6 thé viét nhy sau: a%=b; khi d6 a s& chifa s6 du cin tim.
Hoic dé x6a bién nguyen e vé khong ta c6 thé viét e"=e;

8. Chuyén dbi kiéu gid tri trong odc biéu thisc

Viec chuyén kiéu thudng xdy ra trong cac trudng hop: hoidc biéu thic gom
céic todn hang khic kifu, hodc gén céc 46i tuong khic kiéu cho nhau, hoac truyén
tham s6 khac ki€u cho cdc him va tra vé gid tri khic kiéu bing ciu lénh return.
Viéc chuyén kidu niy séu c6 thé ti€n kimh ty dong thi 5 tusn theo so d6 sau:

Char->int->long->fleat->double->jeng double

C6 nghia 12 néu hai todn hang trong mot phép toén c6 kiéu khic nhau thi
kifu thip hon (cé pham v nhko hon) s& dusc nang thanh kidu cac hon cho phi hop
v6i todn hang kia trude khi phép todn duge ti€n hanh xi 1i.

Vi du 2-7. Khi thic hi¢n céc phép tinh sau:

1.5°(11/3) s cho k&t qua I 4.5 (kiéu float)
1.5%11/3 s& cho két qud 12 5.5 (kiSu float)

Trong nhiing trudng bop ta mun diéu khién qué trinh chuyén ddi theo ¥
‘minh thi c6 thé ding mot phép thao tic dac biet d6 12 phép ép kiéu.

Phép ép kiéu la phép dung dé chuyén déi gis tri chia mot bidu thic tir kick
nay sang kiéx khic theo chi dinh cu thé. Cd phip cta phép ép kiéu nhu sau:

(Kiéu) BT:

Trong d6 Kiéu la kiéu cdn chuyén d¢n, BT 1a biéu thic cdn duoc chuyén
thanh Kiéu theo nhilmg nguyén téc nkw d6i vdi viec chuyén déi tr dong. Vi du céu
lenh (int)(10.3) s& cho két qua 12 10.
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Chi y:

- Phép ép kiéu khong 1am thay déi kiéu vi gid tri cha chinh ban than bién bi
ép kidu. Vi du néu & 12 mot bién kiéu float thi sau phép (int) a thi a vin 12 bién kiéu
float nhung (int} a lai c6 gid tri kiéu s6 nguyén.

" - Dé chuyén d6i gid tri thuc sang gia tri nguyén, nén diing (int)(BT+0.5).
- Trong qu4 trinh chuyén d6i can chii y dén tht tyr wu tién cba céc phép todn.
Vi du xét hai biéu thitc sau: )
(int)1.6*100 s& cho két qué 13 100 -
(int)(1.6*100) s& cho két qua la 160
9. Todn tu diéu kién
Ngén ngir 1ap trinh C dua thém vao mot todn tir mdi ¢b dang ¢t phdp nhu sau:
E1?7E2:E3 ;

Trong d6 todn tir 2: duge goi la todn tir diéu kién. Con EI, E2 va E3 la cdc
biéu thitc nao dé. Sy két hop clia todn tir diéu kién va céc biéu thic £/, E2 va E3
~ tao thanh mat biéu thifc méi 6 tén 13 bidu thire voi todn i diéu kién ®. Gid tri cla
biéu thifc niy s& bing gia tri clia £2 néu £/ c6 gia tri khdc khong (Ef dung), hoic
bang gid tr1 cha £3 néu gid tri cha E/ bing Khong (£ sai). Kiéu cha biéu thite véi
todn tir diéu kién 1a kiéu cao nhat trong cdc kiéu clia E2 va E3 (theo so dd & muc
2.2.1. phdn 8).

Chu y:
- E1 khong nhit thiét phai 1a mot biéu thitc quan hé va logic (chi c6 gid tri
O=sai va I=diing) ma cé thé 1A mot biéu thirc bat ki.

- Bi€u thiic v6i todn tr diéu kién ril tién loi rong viée tao ra cac Macroe lam
cho chuong trinh mém déo hon.

Vi du 2-8. D€ 1im s6 16n nhat trong hai s6 ta 6 thé viét nhu sau:

;* kA AR TN RRENEREARN MR hhhh ke ddhddkdd ke khh kb kb khkhddkkddkrthhhkddhdkddhkrkkkhrhkbkrdhihkrd i-;'

#include “stdio.h”

#include “conio.h”

#define Max(A,B) (A)>(B)Y?(A)(B)

P Akl kAR A AR AR AR REAN KRN AT RN RN AW R 200 0T 000 o ok 50 o o 00 3020 380 e 3 ol we o e e o o e o e e o e o II

int main()

int x=10, y=65;

long a=3478925, b=2345677,

float ¢c=2.4, d=4.7;

printf(*\nSo lon nhat trong hai so x, y la: %10d™, Max{x,y));
printf(*\nSo lon nhat trong hai so a, b 1a: %101d", Max(a,b));
printf(*\nSo fon nhat trong hai so c, d la: %10.2f", Max(c,d)};
getch(};

return 0;

® Trong mot s6 sich thudng goi day (3 bidu thiic diéu kién. Tuy nhién céch goi nay c6 thé
8ay cho ngudi hoc, dac bist 1 nhitng ngudi i hoc qua npdn ngif Pascal, mot sy nhdm Jin véi céc bidu
thite diéu kién duoc sir dung trong cic todn tir diéu khién nhuil... else, while...
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Keét qud chay chuong trinh nhu sau:

S6 lon nhat trong hai so x, y la: 65
Sé lon nhat trong haiso a, bla: 34789725
S6 lon nhat trong hai so ¢, d la: 470

‘If* R ko ok RN K kAN R R M e A kAT e ok ke o oo ok ok WREREEY N AR ddr bl w kW ke ko b t;

Ta nhin thay rang, néu ta viet chuong trink nay dudt dang ham, thi ta cén
phdi ¢é 3 ham khdc nhav (cho 3 kidu div ligw khdc nhau la int, float va long) tam
cung mot nhiém vu 1 tim ra 6 ¢6 gid tri 16n hon trong hai s8. Di€u nay that bat
tién cho viéc 1ap trinh.

Vi du 2-9. Trong ngén ngit lap trinh C, dé tim gid trj tuyét doi ciia moét s6 ta
¢ 3 ham khdc nhau ¢6 1én nhu sau:

DE tim gia tri tuyét di ctia mot 6 nguyén x ta ding ham :
int abs(int x), ham nay dugc khai b4o trong thu vién stdlib.h
DE tim gia tri tuyét dsi cia mot sé thuc y ta diing ham:
double fabs(double y), hdm nay lai dugc khai bao trong math.h
DE tim gia tri tuyét d6i clia mét s6 nguyén dai b ta lai dung ham:
long labs(long b}, ham nay dudc khai bao trong stdlib.h
Day qua thue 1a mot diéu hét st phi iy, vi cling mot chire nang ta lai phai
diing dén 3 ham khdc nhau, duge khai bdo trong cdc thir vién khdc nhau. Bang cich
viet Macro, ta ¢6 thé viét lai ham tinh tei tuyét déi nhu sau cho céc kiéu dir lieu;
‘Ifir *t**tl‘*ittt**tl‘**itt*kl’l‘**ttt***l‘l‘***ii*w -------------------------------- e de W Ak ke I‘,"
#include “stdio.h”
#include “conio.h”
#define Abs(A) (A)>=0?(A):-(A)
;‘l‘ i**it**wl‘i‘tiit**tI‘l‘i***l‘***l‘i***"l“*#*i**t*tl‘lI‘it****!‘ﬂ'l‘I‘iltt****I‘**tt**t"lﬂ'*l’ii’**l‘l‘ll‘t*t *f‘

int main{)

int a=-10;

long b=1234567;

float c=- 6.7;

printf("\nTri tuyet doi cua so a la: %10d" Abs(a));

printf(*\nTri tuyet doi cua so b la: %10ld”,Abs(b});
printf("\nTri tuyet doi cua so ¢ la: %10.2f",Abs(c));
getchy();

return 0,

‘If* R ok A e ok sk ok ek A kB ke e o

Két qud chay chiong trinh:

Tri tuyet doi cua so a la: 10
Tri tuyet doi cua so b la; 1234567
Tri tuyet doi cua so ¢ la: 6.70

;* drdedededrk koA Rk e s e el e e 090 e e e o e e i e xR A Ak kAR Ak AR AR Ak kb *;

Viéc ding todn tir diéu kién dé viét cic Macro ty ¢6 nhidu wu diém nhung
chi nén ap dung cho cdc thao tic tuong doi don gian. D61 véi cdc thao tdc phiic tap,
ta van nén vi€l chuong trinh dudi dang cic ham (chiong 4 sé dé cdp dén vdn dé
nayy dé€ giam kich thude cia chuong trinh, tuy nhién trong trudng hop niy 6c do
cua chuong trinh s& bj cham di (viéc /i gldl duoe xem nue bai tap).
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10, Thit ty weut tién cua cdc phép todn

Thi tr vy tién cua cdc phép todn Ja mot viln dé hét sitc quan trong, trong bidu
thitc bao gidr cdc phép todn ¢6 thit fr vu tién cao hon cling dugce thue hién trude va
ngugc lai. Bang 2.6. s¢ tong k&t thy ty wru tién cna cdc phép todn trong ngon ngir C.

Bdng 2.6. Thi 1y i tién clla céc phép todn trong ngdn ngit lap trinh C

Mirc uu tién Cic todn iy Thir ty két hup
i O = . Trii qua phai
!~ . (phép doidiu) ++ - & (ding o€ liy dia chi cla
2 bign) * (ding dé khai bdo con tr6 xét trong chuong 3} () Phiti qua trdi
(phép ép kiéu) vi sizcof
3 * (phép nhan) / % Trdi qua phii
4 + - {phép irir) Trii qua phili
5 << B> Trii qua phai
6 < <= > »= Trdi qua phii
7 == = Trii qua phai
3 & (phép thao tic bit AND) Trdi qua phiii
9 A : Trii qua phai
10 | Trdi qua phai
11 && Trdi qua phai
12 Il Tridi qua phii
13 2: Phai qua trdi
14 = 4= -= *= /= %= o= »m= &= A= |z Phai gua 1ridi
15 ) Trai qua phai

Trong dd, cac phép toin trén mot dong ¢6 cling thit tir tru tién, tuy nhién trat
tu ket hop cia chiing lai khic nhau (cé thé tr 1rdi qua phai hodge ngigoe laiy. Cac
phép toan & dong trén ¢6 thif tw wu tién cao hon cic phép 1odn & dong dudi. Mic 1
tién cao nhat 1a cdc phép todn: ()’ diing dé€ vi¢t cac biéu thic, *{]° ding dé truy
nhap cdc phan tit mang, ‘->' ding dé truy nhap thianh phan cau tric théng qua con
tro (xem clurong 3) va phép *.° dung dé truy nhap cédc thanh phin cdu tric thong qua
bién. Mitc wru tién thap nhi 13 todn tir *,” dung d€ phan tich cdc bién khi khai bdo,
phan tach danh sich d&i trong cdc ham...

Chi y:

Néu khong nhd thi ty wu tién cia cdc phép todn, ta nén sir dung dau ngoic
tron ‘() dé viét cdc biéu thiic,

Vi du 2-10. Khi viét bidu thic: a>b?a:x?y:z

Ta ¢6 the vi€t 16 hon nhu sau: a>b?a:(x?y:z)

11. Mot 56 vi du minh hog

Vi du 2-11. Hay viét chuong trinli tnh gid i ca bidu thic sau rdi dua ket
X+

qua ra man hirh: ( Y, 3.X°M0+5. -4+ 12.x%6 x+93 vdi ., y 13 cic gid i nhap
tir ban phim.

Gidi: Trong ngon ngit lap trinh C. dé tinh duce y* ta sir dung ham: ]
_double pow(double y, doubie x) khai bio trong marflt (vem plt Tue HI dé
biét thém cdc ham khéc cia Torbo ().
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JE SRR R AR AR RN Rk bR AR R Rk et LA DL S EE L BT *f
#inciude “stdio.h”
#include “conio.h”
#include “math.h”

 jiclintltaietithiaicinialoballsieisintniaiobaiolololoboioiololaiiot hiciobidoichbdisdsioiobintisisbobiateiniobbobioboiobob b b *
int maing)

float x.y;

double z;

printf(*\nHay nhap gia tri cho cac so x, y:\n™);

scanf{"%f%f" &x, &y);

z=({(x+y}/20+3*pow(x, 5))"10+5"pow(x, 4)-4"pow(x, 3)+12"pow(x, 2)-6*x+93);
printf("\nGia trj cua bieu thuc can tinh la: %10.4f,2);

getch();

return O;

}

P FRAAERLA R Ak h ke hhh 0 e 3t i <ol e ol e e e e o e W sk e e i o o ok e e U 0o i ok v e e o o e T R R e e e de e e R R *!

Két qua chay chuong trinh:
Hay nhap gia tri cho cac so x, y:
32

Gia tri cua bieu thuc can tinh la;  7772.5000
.“ll‘ nnnnnnnnnnnnnnnnnn AN AN TR A AR RN A A e A AR A A A ke AT AR A A kv hdkd *f'

Nhdn xét.

Chuong trinh trén c6 sir dung ham pow() dé tinh cac biéu thitc dang lu§ thira.
Tuy nhién ham nay sir dung cdc doi 1a cdc bién kiéu double vi gid tri tra vé ciing I
kicu double. Do d6, trong chuong trinh trén khi ta khai bdo céc bién x,y 1a cdc bién
ki€u float thi chuong trinh & tr dong chuyén cdc gid tri d6 sang kiéu double. Két
qua cudi ciing cha biéu thitc ciing c6 kidu 1a double.

Vi du 2-12. Lap chuong trinh doc tir ban phim dé dai ba canh ciia tam gidc
ABC 16i tinh dién tich va cdc dudng cao cia tam gidc d6 (chuong trinh khong cdn
kiém tra diéu kién d€ hinh thanh tam gidc).

Gidi: D€ tinh dugc dién tich cia tam gidc ta sit dung cong thic Héréng sau:

S= JP(P -a)(P - b)(P -¢) trong d6 P la nlra chu vi va &, b, ¢ 1a d6 dai tuong
ling véi cdc canh clia tam gidc. D€ tinh dugc can bac hai ciia mot s& x nao dé ta sir
dung ham double sqrt(double x) khai bio trong math.h.

ERARARRA R TNRNRR TN NN A e v i ol o e sk ok o 0 20 o0 709 o ol v e ol ol o 7020 0 o v e e e o i i i o ol e ook v 0 0 9 0 T 0 o sl e e ke e e s e o o o o e e o *f
#include “stdio.h”
#include “conio.h”
#include “math.h"
F il L D e RERENERHRRRRN Lk ek Rk * R H *f

int main{)

fioata, b, ¢, P;

double Ha, Hb, He, S; :

printf("\nChuong trinh tinh dien tich va duong cao cua tam giac®);
printf("\nHay nhap do dai ba canh a, b, c:\n”);
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scanf(*%f%f%f", &a, &b, &c);

P=(a+b+¢)/2;

S=sqrt(P*(P-a)*(P-b)*(P-c));

Ha=2*S/a;

Hb=2*S/b;

Hc=2*S/c;

printf("\nDien tich cua tam giac ABC co cac canh\na= 10.2Rnb=%10.2f
\nc= %10.2f \nla: %10.2f", a, b, ¢, S);

printf("\nCac duong cao tuong ung ta’\nHa= %10.2fnHb= %10.2f \nHc=\
%10.2f", Ha, Hb, Hc); :

getch();

return Q;

,‘fl‘ 9 e o o ok e e e

Két qud chay chuong trinh: _
Chuong trinh tinh dien tich va duong cao cua tam giac
Hay nhap do dai ba canh a, b, ¢:

745 :

Dien tich cua tam giac ABC co cac canh
a= 7.00

b= 4.00

c= 5.00

fa: 9.80

Cac duong cao tuang ung la:

Ha= 2.80

Hb= 4.90

He= 3.92

.‘(* TRk e v kAo W sk e W WS 3 o o el e ok ek

Vi du 2-13. Lap chuong trinh tinh va in gia ti biéu thitc sau day ra man hinh:
_ 3sin®(2x + 1)+ 2cos(3x + 2)
- 2

Gidi: D€ tinh dugc gid tri cha bidu thiic ta cdn sir dung cic ham thu vién
double cos(double x) va double sin(double x) duge khai bdo trong math.h.

I* --------------------------------------------------------------------------- * £l I‘I
#include "stdio.h"
#include “conio.h”
#include “math.h”

Y

vl x 1a mot s§ thuc nhap tir ban phim.

ootttk S *I
int main() '

float x;

double Y;

printf("\nHay nhap gia tri cua x:\n");

scanf("%f", &x);

Y={3*pow(sin(2*x+1),2)+2*cos(3*x+2))/2;
printf("\nGia tri cua bieu thuc la: %10.4f",Y);
getch();

return Q;
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;n WAk R AR R AR ik k ok ok et A e s e e e e o o ke ke ok o e e e e o e e e o e el SR e *I'

Rét qud chay chuong trinh:
Hay nhap gia tri cua x;
203
Gia tri cua bieu thuc la:  1.7085

!* b R R R e R R Rt L L L TR T T TP P T T Y ey t,‘

2.2.2. Cac toan tir diéu khién

Trong lap trinh ¢& cau triic, mdi chuong trinh bao gém nhiéu cau lenh diroc
thue hien mot cach tuan tr theo th tr ma ching duge Vit (cdu tritc tudn ). Tuy
nhién trong hiu hét cde trudmg hop ta can diéu khién thit tu thye hién cic cau lénh
theo mot trit ty nao do dé cé the gidt quyét duge cac vin dé dat ra. Cong cu gitip
cho lap trinh vién cod thé lam duoge diéu nay chinh [3 cdce todn tir diéu khién. Cic
lodn wr diéu khién rong ngon ngir lap trinh C thue chat 12 cdc lénh ciia ngon ngit
diing dé 1o chifc ra cdc loai cau trdc trong chuong trinh (cdu triic Iip, #¢ nhénh). Vé
mat cong dung ¢é thé chia cdc todn tir didu khién thanh 4 nhém chinh:

- Lénh nhay khéng diéu kién

- Nhdm cac lénh r& nhénh )

- Nhém cac 1énh ding &é té chire chu trinh

- Nhém cac 1énh diéu khién khac.

1. Lénh nhdy khong diéu kién

La cau lénh diing dé bé gdy tinh tudn ty cla mot chuong trinh viét bing ngon
ngit lap trinh C, nd ¢6 cii phip nhu sau:

goto Nhan:;

Trong dé, Niran 1a mot tén ¢6 dau *:* diing san diing d€ gan cho bat ki mot cau
1¢nh nao trong chuong trinh. Vi du: Tiep: ++i; thi Tiep ka nhdn cha cia cau 1énh ++i.

Khi gép 1odn tir ndy mdy s€ nhay t6i cau lénh ¢6 nhin viét sau tit khéa goro
bo qua cdc cau Iénh dilmg trude hodc ding sau Iénh nhay nay.

Chii y:

- Cau Iénh goto va nhin Niian phai ndm trong ciing mét ham (khidng thé ding
dé nhdy tix ham nay sang ham khdc).

- Khong th¢ diing todn tir goro d€ nhay (ir ngoadi vao trong mot khéi lénh.
Nhung viéc nhay tlr trong ra ngoai mot khéi lénh lai hoan toin hop 18

- Trong chuong trinh han ché dung todn tir goto vi né phd v tinh cdu tric
cta chuong trinh. :

2. Nhom cdc lénh ré nhanh

La nhém cdc 1énh ding dé ra cdc quyét dinh ré nhdnh, nhay g thue hién
mot cau lenh (khar Iénh) ndo d6 trong chuong trinh dua vio gid tri thue & clia mot
biéu thic nao do.

«) Todn tir if

La todn i quyér dinh hai hea chon ty thuoe vao gid tri bang khong (sai) hay
khdc khong (diing) cha bidu thire va c6 cti phap nhu sau:
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Dang 1 Dang 2
if (Biéu thiic} ifiBiéu thirc)
Cdu_{énh; Can_lénhl:
else
Can_Iénh2;

Chit y:

- Bidu thirc c6 thé 12 biéu thiic bat ki (Bi€u thic nguyén, thuc. quan hé va
logic, ...} mién sao cit tra vé hojc gid tri bang khong (ing voi iruemg hop sai) hoac
gid tri khic khong (simg voi triudmg hop ding).

- Tai vi tri cha Ceau_lénh néu cin thyc hién nhiéu ciu 1énh ta phai dua chiing
vao trong khéi lénh.

- Khi viét chuomg trinh, dé tién cho viéc g& r6i ta nén viét sao cho cic ciu
lénh va khéi lénh cling c¢ip nén nam trén mot cot (thing cot), diém ddu vi diém
cudi clia mot khéi 1énh ciing nén thing cot.

- Biéu thitc bao giv ciing phdi duge dat trong hai dau ‘().

- Trudce tir khoa else vin phai cé dau 7’

Hoat dong ctia todn tt if ¢6 thé duge mo ta bing so do sau:
Dang I Dang 2

L 4
Cau_Ienh Ciw_Iénh 1 Cau_lénh 2

« !
{ 1y

r

Iinh 2.1. So d6 hout dong cda wén Wil

- Cdc todn tir if c6 1hé 16ng nhau, tuy nhién khi s tir khéa else it hon s6 1
khda {f thi tir khéa else s¢ duge gan véi if gan nhat trude do.

Vi du 2-14. V& doan chuong trinh sau:

if (a>0})
if (b>0)
c=2003;
else
c=1999;

Thi else s& duge giin v6i tir khéu if ben dudi. D¢ rdnh nhdm 1an trong khi su
dung cdc todn 1l {f 16ng nhau ta nén su dung khoi i¢énh dé xdc dinh pham vi cho
titng todn tir if trong chuong trinh. Vi du trén ¢6 thé viét lai nhu sau:

L
L



if{a>0)

if(b>0)
¢=2003;
else
c=1999,
}

Vi du 2-15. Lap chuong trinh dé mdy tinh n6i chuyén véi ngudi. Médy “néi”
biing céc cau hién trén man hinh, ngudi “néi” bang cdch gd tir ban phim. Néi dung
cudc tro chuyén nhu sau:

. May hdi ban tén, gidi tinh, c¢6 gia dinh chua? Néu chua thi may khuyén ban
“Hay can dam va than trong! Chuc ban (tén) nhiéu may man I". N&u ban c6 réi thi
may hdi xem c6 may con. Néu nhiéu hon hai con thi may néi “Cé vé hai nhiéu roi
dady”. Néu trén nam con thi may ndi “Qua nhiéu rdi anh (c6) ban cla toi di I".

Gidi: Dé 6 thé viét duoc chuong trinh nay ching ta cdn sir dung cdc ham xi
1i chudi duge khai bdo trong thu vién string.h va stdlib.h clia Turbo C sau day (cde
ham khéc c6 thé xem thém trong phy luc I}

int strempi(char *s1, char *s2) dung dé so sdnh hai chudi, khong phan biét
chit hoa va chir thudng, ham cho:

- Gid tri am néu chudi sl nhd hon chudi s2

- Gid tri khéng néu chuéi s1 bang chudi s2

- Gid tri duwong néu chuéi s1 Ién hon chuot s2

int atoi(char *s) dung dé chuyén chudi s sang gia tri nguyén. Ham nay khai
bdo trong stdlib.h.

!* e R AR R ek AR R AR Rk A i AR R AR bk ek A ek Ak kAR e e e e e ol e e Sl e o o e e e o ok *.‘.’

#include “stdio.h”

#include “conio.h”
#include “string.h”
#tinclude “stdlib.h”

int maing)
{ char GioiTinh[3], Ten[25}, TraLoi[20]
printf("\nXin chao, ban ten la gi 7\n”);
gets(Ten);
printf(\nChao ban %s, ban la nam hay nu{(Nam/Nu) 2\n", Ten);
gets(GioiTinh);
Hoil.ai:
printf(*\nBan co gia dinh chua 7\n"});
gets(TralLoi),
if (strempi(Traloi,”"Roi")==0}
{ printf(“\nBan da co may con roi 2An");
scanf(*%s", TraLoi); /* nhap dudi dang chudi ki tu roi chuyén thanh s6*/
if(atoi(TralLoi)>=5)
{ if(strempi(GioiTinh,"Nam”}==0})
printf(\nQua nhieu roi anh ban %s cua toi oi I“, Ten);
else '
printf("\nQua nhieu roi co ban %s cua toi oi !", Ten),
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}
else if (atoi(TraLoi)>=3)

printf("\nCo ve hoi nhieu roi day 1"); -

}

else
{ if (strempi(Traloi,"Chua™)==0)

printf(inBan nen can dam va than trong! Chuc %s may man hon!”,

Ten);
else
{ printf("\nBan nen go lai hoac \"Roi\" hoac V'Chua\™);
goto Hoilaij;

}
}
getch();
return Q;

P *I‘I‘tt*i'i**"I‘***t**"I"t*i***l‘l‘***tt***l‘l‘**i*i** ERA KA TR AN TR N oAb e d R v el R ok dede ok ke *1"

Keét qud chay chuong trinh:

Xin chao, ban ten la gi ?

Binh

Chao ban Binh, ban la nam hay au {Nam/Nu) ?
Nam

Ban c¢6 gia dinh chua ?

Roi

Ban co may con roj ?

5

Qua nhieu roi anh ban Bmh cua toi oil

b) Todn tit if mo rong cho n lya chon
Cu phap va nguyén tdc hoat dong nhu sau:
if(Biéu thirc 1)
Céu_lénh1;
else if(Bidu thic 2)
Cau_lénh2;
eise if(Biéu thifc 3)
Cau_lénh3;

else if(Biéu thitc n)
Cau_lénhn; L Sai

else

Céu_lénh n+1; Y

Cau_lénh 1

Cau_lénh 2

—

Cau_lénh n+1

Sai 1‘

Hinh 2.2. Sg d3 hoat déug cha todn (i if ma rong cho n tudmg hop

------------------------------------------------- **,‘



Chil ¥
- Tar vi tri cdc Cau_lénh i néu ta mudn thue hieén nhiéu lénh thi phai dit
chiing trong khoi [&énh.

- Cic Biéu thite duoe sit dung ciing ¢6 the 1a mét bicu thic bat ki ¢S gid tri
hiang khong (ring véi tricing hop sai) hoae khic Khong (ttng vt tricomg hop diing).

- Trong sO s+l lya chon chi ¢6 mot Iya chon duy nhit ma thoa min mét
Biéu thire i nio d6 13 duge thyc hign. N€u tdl cii # Biéu thirc déu khong thoa min
thr Cau _l¢nh n+1 duge thuc hi¢n vi cau 1énh ndy ciing ¢6 thé ving mat.

Vidu 2-16. Viel chuong trinh giao tiép vai mdy tinh, mdy tinh hoi gidi tinh,
1udi cla ngudi giao Iu.p Néu Ja npam thi mdy s¢ noi ,,Chao ong“ néu ol >=90;
midy noi “Chio Bic™ néu w6 >=60; mdy ndi ,.Chao anh® néu wéi >=30; mdy néi
~Chio ban™ néu twoi <30. Néu la nit thi may s& néi ,.Chio ba* néu 1udi >=80: mdy
ndi "Chio Bic™” néu ol >=30; miy néi ,.Chio chi* néu wéi »=25; miy ndi ,,Chao
em™ lrong cide trudng hgp con lai. Chuong trinh kiém tra ca trudng hop ngudi nhip
€0 nham Ki tr (Ahong phat Nam ciing khong phdi Nu.

JI[* o A e W A T R R oS e A oo A e T ko e R e *!l

#include “stdio.h”
#include “conio.h"
#inciude “string.h”

’Jrr R A R e A A A A Ak kR Rk e R Ak A AR W ok e s e o e ok t;

int main{)

char GioiTinh[3];
int Tuoi;

HoilLai:
printf("\nChao ban, ban la nam hay nu(Nam/Nu) 7\n");
scanf(“*%s”, GioiTinh);
|f((slrcmp|(GioiTinh, "Nam")1=0)&&(strempi(GioiTinh, "Nu”)!=0})
{

printf(“\nHay go\” Nam\" hoac\” Nu\"");
goto Hoilai;

printf("\nBan nam nay bao nhieu tuci ?\n"};
scanf{"%d", &Tuoi);
if(strempi{GioiTinh, "Nam")==0)

if{Tuoi>=90)
printf("\nChao ong!™);
else if(Tuoi==60)
printf(*\nChao bac!";
glse if{Tuoi>=30)
printf("\nChao anh!"};
else
printf{("\nChao ban'™);



if{Tuoi>=80)
printf("\nChao ba!");

else if(Tuoi>=50)
printf(*\nChao bac!");

else if{Tuoi>=25)
printf(*\nChao chil");

else
printf(*\nChao em!"); .

getch();
return 0;

’H WRNRWA AR A kWA ko R ke AR ek e e e e e e o ke ok e LR S22 nfr

Két qud chay chuong trinh:
Chao ban, ban la nam hay nu (Nam/Nu) ?
Nu
Ban nam nay bao nhieu tuoi ?
100
Chao ba!

"* Wi A AR A W A ok kWA ok e i ek ERR AT h RN Ak w kA A AR dhw kR w A AR L R T T T ] *;

c) Todn tir switch

Todn tir switch lam vigc gidng nhu todn 1ir if md rong cho » trudmg hop &
trén, chi khic mot diéu 1 switch luon lam viéc vOi cie bidu thirc nguyén.

Cd phdp cia todn tf switch nhu sau:
switch (Biéu thiic nguyén)

{
case n1;
Cac cau lénh;
break:;
case n2;
Cac cau lénh;
break:

case nk:
Cac cau lénh;
break;
[default;
Cac cau lénh]
}
Trong d6, #i 1a cic 36 nguvén, hing ki e hoic bidu thiic hang. Cic ni phii ¢6
gid tri khdc nhau. Cic cau 1énh nam trong hai ddu *{}" duge goi 1 than cOa switch.
Ta ¢6 thé mé ti hoat dong clia switch nhu sau:

- Truoc tien, may s& xét gid tri cla Biew thire Aguyen, Uiy theo gid tri cla
bi¢u thifc nay ma né quyét dinh nhay tdi dau.



- Néu gid ui nay bing ni, mdy sé nhay tGi cau lénh ndm sau nhin
case ni va bt ddu thuc hién cc lenh tir d6 cho dén khi gap mot todn tir break, goto,
return hoidc diu két thic *}°.

- Khi gid tri cita biéu thiic nguyen khic tat ca céc ni, i=f <k thi sir hoat dong
cua switch lic ndy phu thude vao SU ¢O mat hay ving mat clia default. Néu c6 mit
default thi cdc cau 1énh ndm sau default s¢ duge thyc hién, ngugc lat may s€ thodt
khoi switch va bat ddu thuc hién cic lénh ndm sau dau *} cha than swirch.

Chu y:

- May sé thoat khoi todn tir switch chi khi né gdp mot todn tir break hoic diu
ngoac déng “}’ chi sur két thic clia todn tir switch. Do d6 cac todn tir break la khong
thé vang mat méi khi mot nhénh nio 46 da duge Iua chon.

- Trong than cia lénh switch ta cling c6 thé si dung todn tir goto dé nhay tdi
mot cdu lénh bat ki bén ngoai switch.

- Khi switch nam trong than clia mot ham nio do, ta cling c6 thé sir dung mot
todn tu return trong than cla switch dé thost khoi ham d6 (xem thém 2.2.2. muc 4).

Vidu 2-17. Viét chuong trinh mo phong viée thue hi¢n ban phép tinh co ban
cong, trir, nhan va chia v6i cdc todn hang va todn tir nhap tir ban phim.

Vi du nhap 2+3 sé cho két qua 1a 5...

Gidi: trong chuong trinh cin sir dung dén ham fflush(stdin) duoc khat bio
trong stdio.k d¢ 1am sach bo dém ban phim trudc khi nhap ki o,

"t AR, R R RN EEL R R AR RN AN kbbb ok Wk b W ot 96 v e e S e e ke I"l

#include “stdio.h”
#include “conio.h”

int main()
{ float num1, num2;
char KyTu:
LapLaij:
printf("\nHay nhap bieu thuc duoi dang\"So ToanTu So\":\n"):
scant(“*%f%*[ \n]’, &num1);
scanf(*%c%f", &KyTu, &num2);
switch(KyTu)
{

case '+
printf(* = %.2f, numl+numa2};
break;
case -
printf(* = %.2f*, num1-num2);
break:
case ™" /* ngudi sir dung cé thé g6 axb hosc aXb hodc a*b */
case X"
case 'X":
printf(* = %.2f", num1*num2);
break:
case '/ I ngudi sif dung c6 thé gé a/b hodc a\b déu dugc */
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case "\
printf(* = %.2f", num1/num2});
break;
default:
printf(“yn Toan ty khong quen biet 1"});

}
printf(*\nBan co muon tinh tiep khong?{C/K)"};
fflush({stdin);
scanf("%c", &Ky Tu),
if(KyTu=="C’||KyTu=="¢c")
goto LaplLai;
getch(};
return O;

}

,’I‘ e e i e e ok e e ok ol e ol ok v oy ok e e S e o e vl e e o S e ok e ol o i o ol ol o Skl o R S o e i o e e Sk ol o S o o ol e S v o ok ey o e e e ke l‘l

Két qud chay chuong trinh:
Hay nhap bieu thuc duoi dang “So TeanTu So™:
23 + 60=83.00
Ban co muon tinh tiep khong ?(C/K)
[ .
Hay nhap bieu thuc duoi dang “So ToanTu So™:
12 x 20=240.00
Ban ca muon tinh tiep khong ?{C/K)
K

{t t***ii**i****i*****tii#tl‘l‘I‘*ﬂ'I"‘**I‘I"*********“*t***.****t*ﬁ****t*‘l‘I‘l‘**l‘l‘“**i****t**“***t *;
Vin dé cdn gidi ddp:
- Chuong trinh trén st dung dinh dang %*[ ‘i trong cu lénh scanf dé 1am
gi 7 hily giai thich!
- Gia sir khong sir dung ham fflush(stdin) thi vin dé gi s& xay ra 7 Tai sao ?

3. Nhom cdc lénh ding dé t6 chicc chu trinh

Trong lap trinh ¢é cdu triic, thong thudng ta cén tao ra cdc doan md ma hoat
dong cha né 13p di 13p lai theo mot quy luat ndo d6 (nhu dogn md ding cdu tric
goto va if trong vi du 2-17 chdng han). D¢ thuan tién cho viéc tao ra cac chu trinh
trong khi viét chuong trinh, Turbo C dua ra hai loai ¢au triic 1ap véi myc dich khac
nhau, d6 12 cau tric 13p xdc dinh (ding redn 1w didu khién for) va ciu tric lap
khong xic dinh (dang todn nt diéu khién while va do ... while). Ciu tric lap xédc
dinh (hay con got 1é vong ldp xdc dink) thudmg hay diing cho céc thao tic lap di lap
lai v6i s lan Idp da duoc biét truge. Con cdu tric lap khong xdc dinh (hay con goi
la vong lap khéng xdc dink) thudng hay ding trong cac trudng hgp ta chua biét
trude s€ phai lap bao nhiéu 1dn, sd lan 1ap nay thudng phu thude vao gid tri tai thdi
diém hién tai cia mot hay nhiéu bidu thifc nao do.

a) Todn ti dié¢u khién for

La toan tir ding dé xay dung cic vong ldp xdc dinh trong chuong trinh.
Trong ngon ngit 1ap trinh C, cdu triic clia vong 1ap for linh dong, hi¢u qua hon trong
Pascal, ci phip clia né nhu sau:

for(Biéu thitc 1; Bidu thirc 2; Biéu thirc 3)
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Cau_lénh; /*than cda vong 13p*/
Hoat dong ciia vong lap for:
BI1: Tiute hi¢n Biéu tutc [ réi chuvén sang B2,
B2: Kiém tra Biéu tuic 2:
- Néu Bieu thitc 2 diing (c6 gid tri khidc khong) thi thiee hién cau Iénh
hodc kot 1énh trong than vong for roi chivén sang B3.
- Néu Bidy thite 2 béng khong (sai) thi chuvén sang B4,
B3: Thure hién Biéu thire 3 roi quay lai B2.

B4: Thoit.

Thuc hi¢n
Biéw thiee §

Kiém tra Sai (biing khong)

Bieu thec?

Buing (khic khong) @

Tlu;c-hién . .
Cau _lénh {than vong lap)

I

Thue hién
Biéu thircl

Lap

Hinh 2.2. So d6 hoal dong cia 108n ur [or.

Vi dy 2-18. Viét chuong trinh phdt ra 20 tiéng bip.

Gidi: Dé c6 thé phdt ra cac tiéng bip ta dung ham printf thyc hién chic nang
cva ki tu Bell (img ASCII ctia né la 7). Tuy nhién. sau khi phdt ra mot tiéng bip ta
cin tam dimg mot khoang thai gian nhat dinh (néu khiéng ta chi nghe thdy dudng
nhie mot tiéng bip dai ma théiy bang ham:

void delay(int n) duge khai bdo trong thu vién dos.h. Ham nay sé thuc hién
tam dimg hoat dong cua may trong khoang n miligiay.
!* e o o e v o e e s ol o e o ol e sy e ok ol e ol ol o i e oo ool o ol o o ol i ol e o ol o e o ol e ol e e i ol e e i o T O e e o i e e e e e e o i,.f
#include “stdio.h”

#include "conio.h”
#include “dos.h”

’ix ER A LRI L R e e e s e e R T e R PR R RS R R L E S LR RS L A E LR LR b bl I‘,.f
int main{)

int i,

printf("\nChurong trinh phat 20 ti€ng bip™);

for(i=1; i<=20; ++i)

{
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printf(*%c",7);

delay(1000);
getch();
return Q;
ft ittt*t*ittwt*tw*xttt*kti*\kitw**t*i*x*tt*\kitt***!ti***tw*t*x*tt*ti***i-‘-nx Wk oW ok A LAk *!
Chii y:

- Trong than teiin ut for néu muen thue hién nhiéu cau lenh thi phai dit tong khéj fenh.

- Trong phin ngoac tron ()" cua todn ur for duoc chia thanh 3 phan phan
cdch nhau béi diu *;". Cac dau 7 ndy la bat bude phai ¢ mat, k& i trudng hop
moL hoac mot s& Bicu thiie bi vang mat. Trong méi phin lai ¢6 thé dat nhiéu hon
mot biéu thiic phan cich nhau boi ddu phdy *," dé thue hién cic cong viéce khde
nhau theo thit tv xdc dinh tir tra; qua phai. Kiti phan chia Biéu thire 2 o6 nhiéu hon
mot Bieu thie thi tinh diing sai cha toan todn tu for s& 13 tinh ding sai cia biéu thire
cudi cling trong diy bidu thitc oy phéan nay. Ta ¢6 thé hiéu kJ hon hoat dong cha
vong for thong qua vi du 2-19 dudi day.

- Todn tir for ciing c6 thé su dung dé xay dimg cdc vong lap khéng xac dinh
bang cich diéu khién hop 1i cde biéu thire chi n6.

Vidu 2-19. Hay sir dung toan ur for dé Xxay diymg vong lap khong xic dinh
thay cho vai trd ciia todn tir goto va 1odn tir if trong v du 2-17 & teen.
’.‘* ----- LAL L8 THERNERR RNk h kb d ke dwredn &k il b L o LT ...x-z*xt\-tix*iit*t*t\ktwn*t*w ijl,r
#include “stdio.h"
#include “conio.h”

fwt:—.. ek b L L LT T e ST R R R R AR AR R AR RN E KA Sk Aok e o o kv e e A e e -}r

int main{)

float num1, num2;

char KyTu='C"; .

for( ; KyTu==‘c'J|KyTu=='C‘; printf("\nBan co muon tinh tiep khong?(C/K)"),
scanf("%*f \n)%c", &KyTu))

{ .

printf("\nHay nhap bieu thuc duoi dang “So ToanTu Sot“\n™);
scanf(*%f%*[ \nJ", &numt);

scanf(“%c%f", &KyTu, &num2);

switch(KyTu)

{

case '+
printf(" = %.2f" . numt+num2);
break:

case -
printf(* = %.2f",num1-num2);
break:

case "™';

case 'x"

case X"
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printf(* = %.2f,num1*num2);
break;
case 'I’;
case \:
printf(* = %.2f . num1/num2);
break;
default;
printf(*\n Toan tu khong quen biet I"):
} .
}
getch();
return O;

Két qud chay chuong trinh ciing cho két qud tuong .
Hay nhap bieu thuc duoi dang “So ToanTu So™
23 + 60=83.00
Ban co muon tinh tiep khong ?(C/K)
c
Hay nhap bieu thuc duoi dang "So ToanTu So™
12 x 20= 240.00
Ban ¢o muon tinh tiep khong ?(C/K)

- Bi¢u thitc 1 bao gidy cling dugc thuc hien ding mét lin.

- Khi Biéu thirc 2 ving mat thi n6 luén dugc xem 1a ding. D& ra khoi chu
trinh trong trudng hop nay ta phai diing dén cdc lénh break, goto hoac return bén
trong thin vong lap.

- Than cda vong for c6 thé la mot cau lénh hodc mot khéi lenh.
- Bén trong thin clia vong for lai ¢6 thé chifa c4c todn tir for khac. Diéu d6
¢ nghia 1a cdc todn tr for ¢6 the dit 16ng nhau,

Vi dy 2-20. Viét chuong trinh in ra man hinh ban c& quéc & (kf fir do hoa).

iiinlsiaialshaisainbehiobsebinlalsio ekttt et e */
#incfude “stdio.h” '
#include “conio.h”

l* AR TR RN A de e A 0 00 3 ok e o 0 o kol s o e o e e i o v ol e A P sk e e e e i o e e ek e e o t‘(
int main()
{

int i, j;

for(i=1; i<=8; i++)

{

for(j=1; j<=8; j++)
if{(i+j)%2==0)/"Xét cac &6 clng mau*/
printf(*\xDB”);/*T6 hinh vuéng tring*/
else _
printf(* *); /D€ tréng->cac 6 den (14y theo mau nén)*/
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printf(*\n®);/*Xét dong tiép theo*/

}
getch();

return O:

b) Todn it diéu khién while

LA todn tir ding dé xay dung cdc vong lap khong xdc dinh kidm tra diéu kién
trude. Ci phap cha né nhu sau:

white(Biéu thitc)

CAu_lénh; *Than vong lap while*/
Hoat déng cua todn ti while:
Bl: Khdi tao, chudn bi ban ddu.
B2: Kiém tra Biéu thuic:
- Néu Biéu thitc diing (cé gid tri khdc khéng) thi chuyén sang B3.
- Néu Biéu thitc bang khong (sai) thi chuyén sang B4.
B3: Thuc hién cdu lénh hodc khot lénh trong than vong ldp roi quay lai B2.

B4: Thodt.

Khoi tac
|

Kiém tra * Sai (bing khong)

Biéu thire |

Chii y:

K ' . Pring (khic khong) @
Thire hién N
Cén Iénk {thana vong lap)

Hinh 2.4. So d6 hoat dong cia todn tr while,

- Trong than vong lap while (tai vi tri cia Cdu_lénh) néu muén thuc hién
nhiéu cau lénh thi phai dat trong mot khéi lenh.

- Than vong lap ¢6 thé duge thye hién mot hoac nhifu lan va ciing co thé
khong duge thuc hién 14n ndo n&u ngay tit ban ddu Biéu thirc di sai (bdng khéng).

- Ciing giéng nhu todn tir for, trong cap ngodc trdon ‘() sau tir khéa while ta
c6 thé dat nhiéu hon mot biéu thite phan cach nhau béi dau phdy *,”. Tuy nhién tinh
ding sai clia dy biéu thifc s& 12 tinh ding sai cfia biéu thic sau cling trong day.

- Bén trong than cla mot todn tit while lai ¢6 thé 1a toan tir for hoac while
khac. N6i cach khdc Ja ta ¢6 thé xay dung duge cic chu trinh 16ng nhau.

05-GTHNLTC
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- Phin khdi tao 13 rat quan trong nhim tao ra gid tri ban dau cho Biéu thic
trude khi vio vong lip while.

- Néu Biéu thirc trong ‘() cha vong lap while ludon ding, ta s€ c6 mdt vong
lap vo tan. Do dé trong khi viét vong lip, bac gid ta cling phai kiém tra tinh dimg
cta vong lap d6. Sau day 1a mot vi du vi pham tinh dimg clia vong 1ap do sir dung
bién diéu khién mot cdch bira bai.

Vidu 2-21. Vidu sai vi sit dung bira bii bi€n di€u khién.

!Y t**iii**l‘l‘l‘*!i'i**ii***I‘I‘***i****i‘*‘lfl‘tt*******ii‘**I‘I‘I‘**i**t*‘lI‘I‘*’**"!***ii‘l‘**tl‘t!**i*t**l *."f

#include "stdio.h”
#include “conio.h”

"n'* e PP e R A TR DL b L st R LT b b b Lt L A bbbk PETT I P I L LR b L L LR ) *’.(

int main()

int i=10;
while(i!=0)
printf("\nGia trj cla i la: %d”, 1);
for(i=1; i<2; i++) .
printf(“%c”,7);
_-i;

}
getch(),
return 0;

f* PSR TSIl A s bl bl e T T TR T EE S s e Rl b b L L L b Lt b b bt EELEL S L ) *,'l

Vi du 2-22. Viét chuong uinh cho dong chir Hello ! chay ngang man hinh
trong ch& d¢ van ban cho dén khi bdm phim Enter.

Gidi: Dé c6 thé giai quyét duge vin dé ny ta cin ding thém ham kiém tra bd
dém ban phim int kbhit(void), ham nhan mot ki w tir bo dém ban phim
int getch(void), hAm x6a man hinh clrser() va ham di chuyén con trd man hinh dén
mot toa do (x,y) bat Ki trong ch€ do van ban gotoxy(x,y). Cic ham nay déu dugc
khai bdo trong thu vién conio.h. Ham kbhit s& cho gid tri khic khong néu c6 phim
di dugc bam (b6 dém ban phim khdc réng) nguge lai cho gié tri bang khong.

!I‘ nnnnnnnnnnnnnnn kA A AREREAAETER RN RN AN RRR Y x nnnnnnnnnnnnnnnnnnnnnnn EEITE e e T 1)L *!

#include “stdio.h”
#include "conio.h”

int main{)

inti=0;
#* Lam cho bd dém tré nén rdng trudc khi bit dau chay chir */
while(kbhit(})
getch();
* Dong chir s& chay cho dén khi bam phim Enter */
while(1)

clrscr();
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/* N&u dong chit chay dén cudi man hinh thi quay tré lai */
if (i==80)

i=0;
gotoxy( i++, 10);/* Lam cho dong chif chay ngang*/
printf("%s”, "HELLO 1");
delay{10000}),
* Kiém tra xem phim Enter 6 bi bdm ? */
if (kbhit())

if(getch{)=="\r") ’

break;/* Bang, thoat*/
!

return Q;

,‘t g R R e e e L P e R R P P RS s a i s L R i b e bt Rl bl Ll t;

c) Todn tie di¢u khién do ... while

Trong cic todn tr for va while di xét & trén, viéc kiém tra diéu Ki¢n k&t thiic
dugc ti€n hanh & diu ctia vong lap vi do d6 than vong lap c6 thé s& khong dude
thuc hién lan ndo néu biéu thirc diéu kién ngay tr ban ddu di khong duogc thoa
min. Khdc v6i hai todn tir nay, todn tir do ... while lai kiém tra diéu kién két thic &
cudi vong lap, cho nén than cha vong lip nay bao gi¢ cing duge thuc hién it nhat
mot lin (giéng vong Iip repeat until trong Pascal, tuy nhién do ... while sg lap
trong khi diéu kién con ding, nguoc lai repeat until 1ai lap cho dén khi diéu kién
diing). Con vé cach thic lam viéc thi de ... while lam viéc twong tr nhu vong lap
while. C1d phap cla todn tr nay nhu sau:

do

Cau_lénh;*Than cha vong 13p*/
while(Biéu thirc);

Hoat dong ctia todn tu do while:

Bl: Thuc hién cdu lénh hodc khoi lénh trong thdn vong ldp.

B2: Kiém tra Biéu thic:
- Néu Bidu thitc dung (c6 gid 1ri khdc khéng) thi quay lai Bl.
- Néu Biéu thitc bang khong (sai) thi chuyén sang B3.

B3: Thoat.

Thirc hién o 3
Cau_lénh (thin vong lap)

Kiém tra
Bidu thite

Ping (khic khong)

Sai (bing khong)

Hinh 2.5. S0 do hoat dong cia todn tirdo ... while.
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Chi y:
- Céc luu ¥ cla todn tir while cling ding cho toan tir do ... while.

Vidu 2-23. Viét chuong trinh tinh cdn bdc hai cia mot s§ duong a thong qua
cong thie truy hdi sau:

a . . . . L
X pa1 =32-( Xn v ); vdl n >=0, Xy = a: Qud trinh lap ket thic khi thoa
n
man he thiic |(X,4q- X, ) X,| S € , v6i & nhap tir ban phim. Khi d6 gid tri cia X,,,
duge xem la gid 1ri gan diing clia can bac hai cla a (véi sai 56 ¢ ). Trong chuong
trinh ta can dung ham double fabs(double) dé tra vé gid i tuyét d6i clia mot sé
thuc, ham nay khai bio trong math.h.

!l* FAT R AR R K oo e e e e 0 R 0T R o 2 e v oo o o e s s o R O S S R e R A et *!‘

#include “stdio.h”
#include "conio.h"
#include "math.h”

f* AR R L L Rl bbb Rl Lt el e L L T L L e T e e g S e T T e I T T I‘,{

int main()

double a, Epsilon, CanBacHai, Xcu, Xmoi;
do
{

clrscr();
printf(*\nHay nhap so duong a va so duong EpSilon \n");
scanf("%If%If", &a, &Epsilon);

}
while{(a<0)||(Epsilon<0}}; /*Chi nhap cac sd duong*/
Xmai= a: /* Diéu kién dau*/
do

Xcu=Xmoi;
Xmoi=(Xcu+ a/Xcu)/2;

}

while{fabs({(Xmoi-Xcu)/Xcu)>Epsilon);

printf("*\nCan bac hai cua %10.2f la %10.4f", a, Xmoi);
getch{);

return 0;

!t L b e AR bbb Ll b L L Ly e e a0 T E L e T e *"

4. Nhém cdc lénh diéu khién khdc
a} Todn tir break

La mot todn tir diéu khién dac biét cho phép ra khoi vong lap for, while, do
while va todn tir switch trong trudng hgp cdn thiét khi dang thyc hién cic cau lénh
trong than vong lap hoac than cta switch. Diéu d6 6 nghia 1a todn t break cho ta
kha niing ra khoi mot vong lap hodc switch (1 mot diém bdt ki bén trong than vong
ldp hedc thdn switch) ma khong ding dén diéu kién két thic vong lap hoac khong
mudn cdc lénh sau break trong than switch duoc thuc hién tiép.
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Chii y:
- Khi ¢6 nhiéu vong 1ap hoic switch 16ng nhau thi ciu lénh break chi thoit ra
khoi vong lap sau nhat (trong cing) ¢6 chita todn wr break dé ma thoi.

- Moi todn tir break déu ¢4 thé thay bing todn tir goto v6i nhan thich hop.

- break thutmg dugc sur dung khi vong lap for c6 thé thuc hién s8 1dn lip it
hon 8 14n lap da duge xdc dinh trude, trong than cla switch va rong céc truo‘ng
hop ta phéi kiém tra diéu kién két thiic clia vong lap while bén trong than clia nd
nhu trong vi du 2-22 da duoc trinh bay & trén.

Vi du 2-24. Viét chuong trinh xét xem mot s6 nguyén duong # (véi n nhdp tir
ban phim) c¢6 phai la mot s nguyén 16 hay khong ?

!‘t R e b b L L L L L N T i;

#include “stdio.h”
#include”conio.h”
#include “math.h"

,!i LRl b g L L L L L Ly o e g T R I T A P e T T I P ) !.‘,‘

int main{)

char ch;
inti, Dung, n;
* Thue hién chuong trinh cho dén khi bam 'K’ hosc *k™/
do
{ . .
Dung=0; /* gia str s& d6 13 hop 567/
* Chi nhap s nguyén dudng */
do
{
printf("\nHay nhap so nguyen duong n =");
scanf("%d”, &n);
if(n=<0)

printf(*%c", 7);
printf("“\nHay nhap lai"};
}

}
while(n<Q};
* Xét tinh nguyén td clla sb vira nhap */
for(i=2; i<= sqrt(n); i++)

if((n%i)==0)

break; /* Thoat ludn */

if (i>sqrt(n) && (n!1=1) && {n!=C)) /* da xét hét cac ubc s6 cb thé co™/

Dung=1; /* Ch&c chén 1a <6 nguyén té */
if{Dung)

printf("\nSo %d la mot so nqguyen to”,n});
else

printf("\nSo %d la hop so”,n);
getch();
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while( clrscr(), printf(“\nBan co tiep tuc nua khong (C/K) 77},
scanf(*%*[ \n]%c”, &ch), chl= "K' && ch I= 'k'y;
return O;

b} Caéu lénh continue

Trdi v&i todn tlr break (diing dé thodt ra khidi vong ldp) cau lénh continue
dung d€ bat diu mot vong lap méi clia chu trinh siu nhét chia todn tr dé. N6i mot
céch khic:

- Khi gap toén tlr continue ben trong than cla mot todn tir for, mdy s& bo qua
céc cau lénh con lai trong than for (sau continue) chuyén sang thyce hién Biéu thire
3 ¢€ khéi diu cho vong lap méi 1i€p theo:

- Khi gap todn tir continue ben trong thin cla vong lap while hoic de while,
mdy sé bo qua cic Iénh con lai trong than vong lap (sau continue) chuyén 16i Kiém
tra Biéu thize sau tir khéa while dé khési dong cho vong lap ti€p theo (néu Bidu thrc
con ding) hoac thodt khdi vong lap (néu Biéu thirc sai),

Cha y:

Todn tit continue chi 4p dung cho cdc vong lap ma thoi tkhéng dp dung cho
todn nr switch).

Vidu 2-25. Viét chuong trinh nhap cdc ki ty tir ban phim sau dé chi cho hig¢n
1én man hinh cdc ki ty 12 chit hoa. Chuong trinh két thie khi bam phim ESC (g
ASCH cira né bing 27).

Gidi: D& kiém tra xem mét ki ty nhan dugc cé phai 1A chit hoa hay khong ta
dung ham int isupper(int KyTn) duoc khai bdo trong thu vién ctype.h clia Turbo C.
Ham s& cho mat gia tri khdc khong (diing) néu KyTu la mot chir hoa, nguoe lai cho
gid tri bing khong. Mot diém cin luu y nita 1a & day ta khong thé dung ham scanf
dé nhap phim duge (vi hdm scanf sé cho hién 14t cd cde ki ty vira mhdp ra man
hinlt) ma ta sir dung ham getch duge khai béio trong conio.h.

'jr* LR Wl ek ok e e ok e o e e Yot TERTEERAATRER AR Al ek W Ao AR e v e o e oo e el *'..‘

#include “stdio.h"
#include “conio.h”
#include “ctype.h”

;l‘ etk S ke o o o e e e

int main()

char KyTu;
while(1)
{

KyTu=getch(); *Nhap ki tu ™/
if(fisupper(KyTu)) /La ki tf khac chit hoa */
if{KyTu==27) /* Biéu kién thoat*/ '
break:
else /* Chua thoat, tigp tuc vong sau*/
continue;
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/* La chif hoa, dugc hién thi ra man hinh*/
printf(*%c”, KyTu),

return O;

,[* Ak A Rk kA kA Ak kAR R A A A Ak Rk Rk d ok hok ke h kW Rk Rk ek Rk e A ko ki ke K‘{

¢) Cdau lénh return

La todn tir diéu khién dac biét ding 3¢ thodt ra khoi mot ham va tra vé cho
ham mot gid tri xac dinh ndo dé ndm trong biéu thiéc sau tir khoa return (rong
chuong 4 sé tim hiéu sdu hon vé ham trong ngon ngit ldp trink C). Ci phdp cua n6
nhu sau: return [Biéu thicc];

Chit y:
- Biéu thitc sau return c6 thé vang mat (rrong truong hop ta khong cdn trd vé
gid i cho mét ham).

- Khi gap return mdy sé& thodt ra khéi bat ki mét vong 1ap nao (ké cd truong
hop cé nhiéu vong ldp long nhau) va thoat ludn ra khoi ham c6 chita cac vong lap do.

- Khi géip mot todn tlt return 6 chia Biéu thikc, thi gid tri cla bicu thifc sé duoe
chuyén kiéu cho phil hgp véi kiéu trd vé clia ham trude khi né duoc gén cho ham.

5. Mét s6'vi du minh hoa

Vi du 2-26. Viét chuong trinh nhap vao mét s& nguyén N cé gia trj tir O dén
9999. Hiy in ra bang chir gid tri cta s& d6 (vi du: 106 in ra la mét trdm linh sdu).

!ﬁ Frded dede e e de I TR 0 K TS T e e e e vl ke i s v vl e iy e e v e s e o e R e e i ok o s ol e vl o e e o e gk ook ke sk o *){

#include"stdio.h"
#include"conio.h"
#define MAX 4

f* Ehkkdk kAR AR ERRATE R AR R AR R kd Ak ik bk d kA A A R R AR TR RETT R Rk ddok ik ko kka ke Ars *.!

main()

int SoNguyen, i, k, j, ChuSo[MAX]; /* chira cac chit s3 clia s8 s& nhap*/
printf("\nHay nhap mot so nguyen tu 0 den 9999\n");

scanf("%d", &SoNguyen),

ChuSo[0}= SoNguyen;

for(i=MAX-1 ;>0 ; --i)

{

ChuSo[i]=ChuSo0[0] % 10;

ChuSo[0] /= 10;
} .
k= -1; /" di€u chinh dé k chi vao phan tir dau tién khac khong trong mang*/
j=-1; 1 didu chinh d€ j chi vao phan tl cudi cliing khac khéng trong mang */
for(i=0; i<MAX; ++i)

if(ChuSoli]'=0)

break;

if(i<MAX) k=i,
for(i=MAX-1; i>=0; --i)

if(ChuSo[i]'=0)
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break;
if{(i>=0) j= i;
for( i=0; i< MAX : ++i)
{ .

if(k== -1)

{ printf(" Khong™}; break:
switch(ChuSali])

{ case 0:

i (i>= k) &&(i<=)) ) /" 1a 8 0 cé nghia */
{

if{i==2) /* 14 hang chuc*/

{

if(ChuSo(3)!=0) /* hang don vi khac khéng*/
printf(* finh *);
}

else if(i==3) /* I3 hang don vi*/

if{ChuSo{2)'=1) /* néu khac s§ muoi*/
printf(* muoi 7):
}
else printf(* khong ™);

break;

case f1:
If (i==2) /* hang chuc*/

Printf(" muoi *);

else printf(* mot ");
break;

case 2:
printf(* hai-");
break;

case 3;
printf(* ba ";
break:

case 4:
primtf(* bon ):
break:

case 5:;

~ printf(* nam )
break:

case 6;
printl(* sau );
break:

case 7:
printf(* bay "):
break:

case §8:



printf(* tam 7},
break:

case 9;
printf(* chin "};
break;

switch(i)

case 0: )
if(i>=k) /* chi hién cho nhimng s c6 nghia */
prirtf(* nghin ™);
break;
case 1;
if((i>=K)&&({i<=j)) /* chi hién cho nhimg s6 cb nghia */
printf(* tram ");
break;
case 2;
if(i>=k)
if({ChuSo[3]'=0)&&{ChuSc|2}i=0)&&(ChuSaj2}=1))
printf(* muoi™);

}
getch();

,‘* LEEC A L LR A L ER S LT Ll LT T L o IR e ey R AR A L r R gl L T T R yn PR e I‘"I

Vidu 2-27. Vigt chuong trinh tinh va in ra tng theo cong thuc sau:

11 1 . R

5 =2004 +1+E+§T + ... +F véi n 1a mot 36 nguyén dirong bat ki.

Giai: Nhan xét rang tong trén dugc phan ra lam hai phin, mot phn khong c6

quy lult (ra xem nhue gid tri ban dau ciia téng, dé la 2004) va mot phin ¢é quy [uat.

Phin ¢6 quy luat ¢6 thé duge tinh bang cdch tinh rieng timg phdn t{r clia téng réi lin
lugt cong cde phdn tir d6 vao t6ng chung.

#include “stdio.h”
#include “conio.h”

int main()

inti, n;
double Tong, PhanTu_;
Tong=2004; /* gia tri ban d4u ciia téng */
PhanTu_i=1;
/* Chinhap sd nguyén duong n */
do
{
printf("\nHay nhap so nguyen duong n=");
scanf("%d", &n);
if(n<=0)
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printf(“\nMoi ban nhap lai™};

}

while(n<=0),

* Tinh téng da cho */
for(i=1; i<=n; i++)

PhanTu_i /=i;
Tong += PhanTu_i;

printf("\nTong cua chuoi da cho voi n= %d la: %10.2f", n, Tong);
getch();
return 0;

"II' I‘**wl-!tt***it**it***tt**i#*l‘I‘#I*I‘I‘***'t*iit***ii***ii**i‘I"*I‘tt**i***ii*iil‘l‘l‘l’*******l‘l‘t** *’..'

Vi du 2-28. Viét chuong trinh xép cic diu ‘*’ thanh tam gidc can n dong, vdi
n doc tir ban phim.
f* itt*ii**it**l‘t*!i’!*l'l'**ttt**i*t*****iit****ittttt*ttt!*wt**ii**l‘***tt!ttt***t*l‘l’tl‘it**ti ﬂ!
#include “sidio.h”
#include “conio.h”

!l* e e v o v i et e o R S T e e i e o o e e et o ok e ok e e e i e e e e ok ke e e e e ke e e e *'ll

int main{)

intn, i, J;
clrscr();
printf(*\nCho biet so dong\n™);
scanf("%d", &n);
clrser();
for{i=1,; i<=n; i++)
{
gotoxy{40-i, i);
for{j=1; j<=2%-1; j++)
{

printf(“*"};
printf(“\n");

1

gotoxy(10, 24);

printf(*An mot phim bat ky de ket thuc 17};
getch();

return O;

.‘!‘l L L g e e L R e L L e PR DR L L L LA a bt b i,‘l

Vi dy 2-29. Vict chuong trinh tinh va dua ra man hinh cAc cap gid tri v, flx)
ciia ham s6 f(x) = Yx® + x| vai 14y day gid tri -1; 0.9; -0.8;. .. 4.9: 5.

,'* bbb e a R R s L L L E L LRy T T T T T TR TR TR R T A L L Ry ] ) T e e i e ok ol e e e l"‘f
#include “stdio.h”
#include “conio.h"
#include “math.h"

;"’ haa b gt L L LI LR LR Rl L L R L e e e L I e S e T T L R E e DA Ll b *’.-

int main{)
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int Dem;
float x, f;
clrscr();
printf("%10s%10s\n”, “x*, “y=f(x));
x=-1.;
Dem=0;
while(x<5)
{
if(x==0)
=0;
else
f=pow{(pow(x,5)+pow(fabs(x),0.5)),0.2);
printf(*%10.1f%10.4An", x, f};
Dem++;
x+=0.1; '
if(Dem%23==0) /* néu hién qua 23 dong thi ding lai*/

printf(*Go Enter de xem tiepin™);
getch{);

}

}
getch();
return O;

f* AhErAAEr AR AT AR r ke kA kA Rk kR ek ok hhdh kA Fkkkh ok hh kAR AN TRk dhh ok Rk kkddhdk ik *!

Vi du 2-30. Vi€t chuong trinh m6 phdng » n sinh va tinh xem cé mdy lin
sinh con trai. '

Gidi: Viéc du dodn sinh con trai hay con gdi duge tinh mot cich ngau nhién,
néu s6 phat ra nho hon #/2 ching han (1 la mgt s6 cho trude) thi duge coi 1a sinh
con trai, nguoc lai la sinh con gdi. Chuong trinh sir dung ham phdt s6 ngéu nhién
int random(int n} cho mot 56 ngdu nhién tir 0 dén -1 va ham void randomize(void)
dé khoi ddu bo s6 ngau nhién bang mot gid tri ngdu nhién. Cac ham nay dugc khai
bdo trong stdiib.h.

!* e 0 e e e o ok o R e A e e o e e R R A R e e e e ek e R Tk sk ey e deh ok kR ok EL k22 i,'l

#include "stdio.h”
#include "conio.h”
#include "stdlib.h”

int main()
{
inti,n, DemTrai;
clrser();
printf("\nCan mo phong bao nhieu lan sinh 7 \n");
scanf("%d", &n);
DemTrai=0;
randomize(};
for{i=1; i<=n; i++)

ifrandom(n)<{int)(n/2))

75



CemTrai++;

}
printf(*\nSo lan sinh con trai trong %d Ian sinh ia: %d", n, DemTrai);
getch();
return Q;
}
!* iiieieishobieiibiebdedd b b St ST DT t’

2.3. CAUHOI VA BAI TAP

L. Hay so sdnh biéu thitc trong ngén ngit C véi bidu thic trong todn hoc.

2. Biéu thitc quan he va logic trong ngén ngit lap trinh C va ngén ngit lap
trink Pascal khéc nhau & diém nao?

3. Viec chuyén d6i kiéu gid trj x4y ra khi nio? nguyén tac hoat dong ra sao?
Cho vi du minh hea.

4. Phan biét cdc phép thao tic Bit &, / véi cde phép logic &d va //. Cho vi du
minh hoa.

5. Phan biét cdc cau 1&nh ++¢, --i v6i i++, i--. Cho vi du minh hoa.

6. Phan biét vong lap xde dinh va vong lap khong xde dinh? Cich sir dung
ting loai. Phan bigt 10dn tir switth véi toan tir if mo rong cho # lua chon, ¢6 thé viét
lai vi du 2-16 sang cfu triic ding ienh switch hay khong? tai sao?

7. Ta ¢6 thé chuyén ddi cdu tric ré nhinh if, switch va cdu tric lap for,
do... while thanh cdu tric while duogc khong? tai sao?

8. Hay trinh bay vai trd cla cdc todn tir break, continue.

9%. Tai sao khi viét chuong trinh bing Macro, kich thudc ciia churong trinh
tai 16n hon nhung nhin chung chay nhanh hon la viét chuong trinh bang ham?

10*. Hay viét lai vi du 2-11 ma khéng sir dung ham pow().

Goi y: ta c6 thé tinh f=y* nhir sau;

- Trutmg hop y>0 ta cé: f=exp(c*Flog(y))

- Trudng hop y<0 ta c6 thé dira vé trudng hop y>0, dwong nhien cich vigt
con phu thudc vao gid tri cta x, chang han khi x=//(2n+1} thi:
J=-exp(x*log(abs(v))). '

Trong d6 double exp(double x) s& cho gid tri e* va double log(double x) s& cho gid
tri /n(x}. Ca hai ham ndy déu di duoc khai biao trong thu vién math.k cha Turbo C.

L1. Hay viét lai vi du 2-12 ¢6 kiém tra diéu kién hinh thanh tam gide,

12. Lap chuong trinh giai phuong trigh bac hai. Bua két qua ra man hinh.

13. Nhap ba s6 a, b, ¢ tinh va in két qui bidu thite sau ddy ra man hinh (cé
bién luan cdc trudng hop v nghia):

ab+4a-6  (1-a)tg(b-2)+3)
3b- sin{bc) cosa+sinb

" La ciic bit khé cin suy nght nhidu.
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14. Nhap toa do hai diém tir ban phim. Tinh vi in khoang cdch giita hai diém
dé ra man hinh. :
15. Nhap toa do mot didm tir ban phim. Xét xem diém dé ¢6 thude dudng
phan gidc coa géc phan tu thit nhét hay khong?
16. Nhap ba bién s6 nguyén tir ban phim. Hiy xét xem ba s6 do ¢6 tao thanh
c4p s nhan hay khong?
17. Xdc dinh s8 ldn 13p clia chu trinh trong chuong trinh sau day:
#include “stdio.h”
#include “conio.h”
int main{)
{
inta=1, b;
float x=0;
b=a;
while(a|jb)
{
X=2"x+1;
if(x>0)
{
a=0,
if{x<200})
b=0,
}
printf(‘\nx=%f",x);
}
getch();
}
. 18. Nhip n s6 tir ban phim. Tinh va in'ra man hinh gia tri ctia 58 16n nhat
trong » 56 dé. '
19. Nhap ba s6 a, b, c tir ban phim. Hiy tinh va dua k&t qua ra man hinh gid
tri 16n nhét trong céc biéu thiie sau: /-2sina, cos’b va ab-sinacosb.
20. Nhap gid tri clia x tir ban phim. Tinh va in gid i bidu thic sau day ra
man hinh:

2x+3 néux<-5
fix)=<cos{2x+1}+x néu-5<=x<10
4x+7 néux>=10

21. Cho bén s6 nguyén a, b, ¢, d. Dat Sl= a+b+c+d, 82= ab-cd. Hiy kiém
tra xem S1 ¢6 chia hét cho S2 hay khong? Néu chia hét thi in ra thuong s, nguoc
lai in ra 56 du.
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22. Lap chuong trinh gidi bat phuong trinh ax’+bx+c<0 véi a, b, ¢ 1a cic hé
s6 nhap tir ban phim. '
23*. Tinh vi in t8ng theo cong thiic sau:

1 1 1 . . ' s s
8=2004 +1- 2 +% A + (1)(”‘1) =i vGi i la mot s6 nguyén duwong bat ki.
24*.Tinh va in 16ng theo cong thifc sau;

2,3 X"

S=1+x +12—+—3~ +.“+? vdi X 1a mot s§ thuc nhap tir ban phim.
25*. Lap chuong trinh tinh gi4 tri ctia e* theo cong thic xap xi sau:

x  x? x"
e'=1+ 1 + o +.+ o v0i do chinh xdc & nhap tir ban phim.
26. Lap chuong trinh doc vio hai s8 a, b r6i tinh y=/5¢+x+72, trong dé:
x=a+b néu a<b
x=15,172 néu a=b
x=a-b néu a>b
1

7% +1

27. Lap chuong trinh doc x tir ban phim #6i tinh: Y = [z -1 +

2sin%(614 +x) néux>0
trong d6 z =9 fx sinx
e % +x

28%*. Nhap vao mot s8 thue tir 0,01 dén 99,99 Hay in ra man hinh cdch doc
56 d6 theo tigng Viét. Vi du 12,22 thi in ra “Muoi hai phay hai muoi hai”,

29. Viét chuong trinh dio céc s6 trong mot s6 nguyén cho trude. Vi du nhap
vao s& 12345 thi phai in ra 543.1.

30. Viét chuong trinh x&p :dc ddu * thanh mot hinh thoi 7 dong, véi n doc tir
ban phim.

31%*. Viét chuong trinh phan tich s6 nguyén n (n nhdp tir ban phim) thanh
thira 6 nguyén to.

32. Lap chuong trinh cho phép nhap tir ban phim cic ki ty, chuong trinh s&
thodt khi bam phim ESC. Hiy dém xem di g6 bao nhiéu phim 1a chit hoa, bao
nhi¢u phim 12 chi¥ thudng. Dua két qua ra man hinh khi két thae nhap.

33. Lap chuong trinh mo phdng viée gieo ciing mot lic 2 xvc xdc » 1an va
dém s6 l4n xvat hién 5ng s3 diém bing 6.

34%*, Vi€t lai vi dy 2-15 dé ¢6 thé tro thanh mot chuong trinh tr vin tinh cam
cho moi ngudi. Néi dung tur vin tay thich, ’

néu x <=0
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Chuong 3

TG CHUC CHUONG TRINH
VE MAT DU LIEU

MUC TIEU CUA CHUGNG NAY

7

Hiéu méi tiong quan giita cdu tric dit fiéu va gidi thuat.

Hiéu cach hoat dong ciing nhue céeh hau tri ciia cde loai cdu tritc dit liéu
thuegng gdp trong bé nhé,

Str dung thanh thao cac cdu tric dit liéu ciing nhie gidi thudt co bén.

Yo

Y

3.1. CAU TRUC DU LIEU, GIAL THUAT VA CAC VAN BE LIEN QUAN
3.1.1. Thuat todn va giai thuat
1. Thudt todn

Khdi meém thuat todn (algoritim) bit ngudn tir tén mot nha todn hoc ngudi
Trung A 13 Abu Abd - Allal ibn Musa al’Khwarizmi, thudng goi 1a Al'Khwarizmi.
Trong mot cudn sdch vi€t vé s6 hoc Ong di diing phuong phdp mo ta rat rd ring,
mach lac cdch gidi cia mot 8 bai todn. V& sau, phuong phap mo ta cich giai todn
ctla Ong duoc xem 1a chudn muc vi duge nhidu nha todn hoc tuan theo. Khai niém
Algorithin ra doi dua theo cich phién 4m ten ctia Ong.

Dinhk nghia;

Thuat todn la mét ddy cdc budc chit ché va rg rang, xdc dinh mor trinh t
cdce thao tde trén mgt s6 déi tegng nao dé sao cho sau mét s& hitu han lén thiee hién
ta thu didpe két qued nlue mong doi.

Viéc nghién ciru vé thujt todn cé mét vai trd rdt 16n trong khoa hoc mdy tinh,
moi vin dé, bai todn mudn duge thyc hién trén mdy tinh dién tir déu phai ¢6 mot
thudt todn hodc gidi thudt x4c dinh cho né, ddng thdi k&t qui thuc hién ndy ciing
phu thuéc rdt nhiéu vao thuds todn hay gidi thudt da duge st dung. Trong khoa hoc
mdy tinh, mdi thugdt todn thudng duge thé hien bdi mot thir tuc gém mot s8 hiru han
cdc cau lénh ma theo d6 ta s& dat dén 1di gidi cho baj todn dang xét.

2. Gidi thudgt

Trong khi tim ki€m 191 gidi cho cdc bai todn thue t&, cic nha khoa hoc nhan
thdy ring: :

) nhiéu bai todn cho dén nay vin chua xdc dinh duoc lieu ¢6 1én tai mot
thudt todn dé€ gidi quyét hay khong ?

- C6 nhicu bai todn di c6 thut todn € gidi, nhung khéng chap nhan duoc do
thdi gian d€ gidi bai todn theo thuét todn dé qué lén hodc cdc diéu kién cho thuit
todn khé ddp tng.
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- C6 nhilng bai todn ¢4 thé giai duge mot cdch hitu hiéu bang mot 10 gidi nao
dé6, nhung 10i giai nay lai vi pham mot s6 tinh chat cla thuét todn,

Trong thyc tién, ¢ rdt nhiéu trudng hgp ngudi ta chip nhin cdc cach giai
thuding cho két qua tot (¢dr nhién la khéng phdi liic ndo ciing t6t) nhung it phiic tap,
hiéu qua va kha thi. D& c6 thé dy bdo thoi tiét mét cdch chinh xdc cho ngay hom
sau, thong thudng ngudi ta phai gidi mot bai todn t6i uu véi khoang /5 4n s6, theo
tinh todn cla cic nha khoa hoc thi thai gian dé thuc hién cong viéc niy theo ding
thudt todn phai mat nhi€u nam, nhu vy két qué thu duge sé khéng cdn ¢6 gid tri gl
nita. Trong thuc t&, ngudi ta cé nhilng cich gidl khdc don gidn hon rdt nhiéu va cho
két qua ciing tuong dai kha quan, duono nhién két qua doi khi ¢é thé khong dung vi
né vi pham tinh chit chg cla thuat todn. Do d6 ngudi ta di nghi dén viéc md rong
khdi niém thudt todn, 1am cho thudt todn b6t “cimg nhdc” hon, khéng ddi hoi qua
chat ché va rd rang ma van cho két qua chdp nhdn diwpe. Chip nhan duge & day ¢
thé hiéu nhu mot két qua gin ding, mot ket qua gin sdt voi thie 18 nhung kha thi,
hoidc mot két qua di bi ring budc trong mot 8 diéu kién nhat dinh nao do... Nhimg
cdch gidi chdap nhdn diee nhung khong hodn todn dip tng day dU cédc tinh chat
clla mot thudt toan nhu the goi 1a gidi thudt.

Giai thuat dé quy (xem chuong 4), gidi thudt ngdu nhién, cic giai thuat
Heuristic... chinh Ja sy md rong clia khai niém #utdt todn. DE thudn tién trong viee
s(r dyng ngon tir, trong gido trinh nay ching t61 & ding khdi niém gidi thudr dé chi
chung cho thudt todn va gidi thudt.

3.1.2. Cau trae dir liéu va cac van dé lién quan

Cau triic dit liéu va gidi thuat 13 hai thinh (6 ¢6 mdi quan hé gan bé chat ¢hd
vol nhau trong mdt chuong trinh médy tinh. Viée tm kigm mot cdu trdc dir liéu va
cling vl né 12 cac ciu tridc diéu khién dé viét mol chuong trinh gidi mot bdi tedn
nao dé phu thudc rit nhidu vao gidi thudr dé gidi bai todn dé. Neguoe lai méi gidi
thuat dua ra cling phai quan tam dén viéc né s¢ xUr 1i wén cdc doi twong i 1iéu nio?
(trong mét 36 vi di iing dung 8€ phén tich kT hon moi quan hé nay). Ta ¢6 (hé trich
dan mot cau néi ndi tiéng clia ¢ 7, Wirth nhu sau:

Chucong trinh = Gidi thudr + Cau triic div liéu

{Program = Algorithm + Duta-structure)

Théng thudng, mdi mdt ngdn ngit 1ap trinh bao gidr ciing cung cip sin cic
cdu triic dit liéu tién dinh (kiéu s6 nguyén, sé thuc, ki tir...) cho ngudi lap trinh, tuy
nhién cdc cdu tride nay 1 khdc nhau véi cdc ngdn ngit 1ap trinh khdc nhau. Nhung
trong hdu hét cdc trudng hop ta déu phal ty x4y dung l1én cdc ciu triic dit lidu riéng
dua trén cdc kiéu dit héu di ¢6 dé ¢6 thé dap (ing duge cac yéu cdu dat ra. Mdi cau
triic dir liéu nay déu co nguyén tic hoat dong, cic phép tdc dong va cdch thite I
trit riéng. Do dé khi nghién ctu bat ki mot cdu tric dit liéu nao ta déu phai nghién
citu trén ca ba phuong dién dé.

3.2. CAC CAU TRUC DU LIEU CO BAN
3.2.1. Con troé
1. Con tré, kiéu con trd, kiéu dia chi

Con tro 12 mot bién dic biét ding dé chita dia chi clia bién v ham. Vi cé rit
nhiéu loai bién va héun khic nhau cho nén cling ¢6 nhiéu loai con trd khic nhau. Vi
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du con trd kiéu int dung dé chua dia chi cdc bién kiéu int, con trd k:eu Jloat dung
dé chia dia chi cdc bin kiéu fleat... Ta néi ring, mdi kiéu con tré sé dugce gan
tuong Ung véi mot kicu dia chi nhat dinh. Cach lam viéc clia cdc con trd tmg véi
cdc Kiéu dja chi cling rat khac nhau (xem vi dit 3-2). Viéc gdn cdc con trd véi cdc
kidu dia chi khéc kiéu s& dan t6i viec nhan duge cde canh bio khong mong mudn
va 6 thé gay ra két qua sai, 16i bién dich, tham chi treo mdy. Do dé khi sit dung
con trd ta cdn hét sifc than trong, mac ddu vay, viéc sir dung con trd la mot trong
nhitng stic manh tiém tang cta ngodn ngif 1ap trinh € cdn duge khaj thac triét dé.
2. Cich st dung con tro
Ciing nhu céc bién khic, trude khi sir dung ta phai khai bao con trd. Con tro
trong ngon ngit 1ap trinh C duge khai bdo theo ¢t phdp sau day:
Ki€u *TenBienTro;
Vi du dé khai bio mot con trd kiéu s& thuc ta ¢6 thé viét nhu sau;
float *P; /* P 1a tén clia con tro */
M6 quan hé gita con 1rd vi bi¢n ¢6 thé duge mo ta nhu sau:
Vi du 3-1. Véi khai bido :

int *Pa, Pb, x, v;
x=2003; y=1999;
Pa=&x; Pb=4&y, ) o
Thi ta c6: Bd nhe Dia chi
00000
Con tro Pa I 00002 }_. x=2003 00002
00004
Con tr Ph L 00006 ]_, ~ y=1999 00006
00008
cO00A

Hinh 3.1. M6i quan hé gilta con ttd vii bigh,

Khi con tro Pa chita dja chi clia bién x ta néi ring Pa trd dén x va ta ¢6 thé
truy Xudt dén bién x thong qua con trd ndy, Tuy nhién dé truy xust gia tri cla mot
bién thong qua mét con trd ta phai ding dang khai bdo cha chinh con trd dé. Vi
du, dé gan gia tri /23 cho bién x & trén ta c6 thé viét nhur sau:

*Pa=123; /* *Pa chinh la dang khai bao cha con'trd Pa */

Khi d6 gid trj clia ban than bi€n x bj thay déi twong duong véi viec ding cau
lénh: x=123;

Vi dy 3-2. Vi du vé mot s kiéu con trd va kiéu dia chi.

Vi cdc khai bdo sau :

float *Ten1[100];
float (*Ten2)[100];
float *Ten3;
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float Ten4[25][1 00},

Cau lénh thit nhat s& khai bdo ra mot mdng con 1ro (phdn sau ta sé nghién
cteu ki vé mdng) kidu s& thue 6 tén 13 Tenl g0m 100 phén tr. Cau lénh thé hai s&
khai bdo ra mot con tré kidu float{100] c6 tén 13 Ten2 (nghia & né s& chita duge
kiéu dia chi floar/100]). Cau lénh thit ba don thudn chi khai bdo mét bién trd kiéu
float c6 tén 1a Ten3. Con cau lénh thit o diing dé khai bio mot mang hai chiéu gém
25 hing, méi hang c6 100 phan tir ki€u float c6 1én 13 Tend va Tend dugc coi fa
mot hdng dia chi kiéu float{100] (phin sau sé gidi thich ki hon vén dé nay). Nhu
vy néu ta thuc hién phép gén: -

Ten3=Tend, s& bi canh bido vi ta gin sai kiéu dia chi cho con trd Ten3.

Ten1=Tend4; s& bdo 16i vi TenI 1a mot hing dia chi kidu con trd Sfloat con

Tend ciing 1a mot hang dia chi kiéu float{100].

Nhung cau lénh

Ten2=Ten4; thi hoan toan hop 1¢ vi ta dd gén mot hing dia chi kidu
floar{100] cho mot con 1rd kidu float{100].

Cdc phép todn trén con tro
a) Phép cong, triv dia chi

Trong ngon ngit lap trinh C, ta ¢6 thé cong, trir gid tri cla mot con 1rd (chind
la dia chi ciia mot viing nho ndo dé) voi mot s6 nguyén dé cho két qua ciing 1a mot
gid tri dia chi ciing ki¢u. D€ hiéu 16 diéu d6 ta hay xét vi dy dudi day.

Vidu 3-3. Xét doan chuong trinh:

int *Pix, *Piy, x;

float *Pfx,*Pfy, y; )

Pix= &x; /" cho Pix 1ré dén bién x (chira dja chi viing nhd ciia bién X)*/

Piy= Px+1; /* Py s& tré dén bi€n nguyén nim sau x trong bd nhé, ¢6 nghia
la gia trj clia nd dugc ting tén 2 (bing kich thudc clia bign nguyeén) */

x= Piy - Pix; /* s& gan 1 cho x, tuy nhién phép céng, nhan, chia... thi khéng
hgp & trong trudng hop nay */ )

Pfy= &y; /* Pfy s& trd dén bién thuc y */

Pfx= Pfy-1; /* Pfx s& tr§ dén bién thye ndm ngay trusc bién y trong bd nhé,
¢6 nghia la gia tri clia nd bi gidm di 4 (bing kich thudc clia bién thuc) */ '

Dieu d6 c6 nghia la phép cong (tri¥) dia chi d6i v&i mdi kick con 1rd s& thay
ddi ty theo kidu dia chi ma n6 chia (k€ ed kidu dir liéu do nguoi ding dinh nghia).

b) Phép gin

Ta ¢ thé gan cho mét con tré dja chi cita mot bién cling loai (nhu cdc vi du
Irén) hoac gid tri clia mot con trd ciing loai khéc. Vi dy, dé€ con tré Piy cling rd dén
bién x & trén ta cd thé vit: Piy=Pix; D& c6 thé gdn gid tri clia cdc con rd khéc loai
cho nhau ta phai ding todn tir ép kiéu (). Chuong trinh sau day minh hoa cich diing
clia todn tir €p kiéu dé truy nhap Byte cao va Byre thdp cha mot bién ngnyén:

Vi du 3-4. Viét chuong trinh gdn gi4 tri cho timg byte ctia mot bién nguyeén,
dia ra man hinb gid tri ciia s nguyén ds,

!‘k A drd ek kA koA R W N

#include “stdio.h”

................................................ Ak e de e W ok e t’.'
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#include “conio.h”

int main{)

int BienNguyen;

char *Pc;

Pc=(char”) &BienNguyen; /* Bao cho trinh bién dich biét |2 ta lam viéc vdi
vung nhd cda bién nguyén theo ting byte */

*Pe= 'a’ | /[ dua gid tri 61h vao Byte thap clia bién nguyén BienNguyen */
*{(Pc+1) = b’ " dua gi4 tri 62h vao Byte cao cla bién nguyén BienNguyen */
printf("Bien nguyen co gia tri la %X H", BienNguyen);

getch();

return Q;

/‘k L bR e R bRt bl Lt Ll g L T ] 900 e i e v e o o e e O o ek i e e e e el R *"

Két qud chay chuong trinh:
Bien nguyen co gia tri la 6261 H

¢) Phép so sénh con tro

Péi véi con tro ta ¢6 thé thyc hién cic phép so sdnh ==, <=... vdi cdc con trd
khdc (cang kiéu) hodc véi gid tri NULL (la gid rri dec biét dé chi ra rdng con tro
chita tré dén mét ving nho cu thé nao).

Vidu 3-5. Minh hoa cdc phép so sdnh con trd. Xét doan chuong trinh sau:
|nt *Pa, *Pb;

if{(Pa==NULL)&&(Pb==NULL))
printf("\n Pa va Pb chua tro den vung nho nao !");
else if(Pa<Pb)
printf("\n Vung nho cua Pa thap hon vung nho cua Pb 1");
else if(Pa>Phb) '
printf(*\n Viing nho cua Pa cao hon vung nho cua Pb 1);
else printi(*\n Pa va Pb tro den cung mot vung nho™);

Chit y:

- Khi mot bi€n trd di dugc khai bdo nhung chua duge gan dia chi ciia mot
ving nhé nao do thi vin chua sir dung dugc (néu c6 tinh sit dung cé thé géy ra
nhitng 16i khéng biét trude). Vi dy sau day c6 thé 1am 13 nguyén tic ndy:

char *Name, HoTen[25];

gets{Name};

Cau 1énh nay ding vé mat cii phdp nhung s& phét sinh mot cinh bdo khi
chuong trinh thyc hién. Muc dich cia can lénh nay 1a doc tir ban phim mot chudi ki
ty va luu vao viing nhd do con tro Name trd 16i. Thé nhung con trd Name vin chua
tré dén mot viing nhd nio ci. Ta ¢é thé sira lai nhu sau:

char *Name, HoTen[25];
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Name=HoTen;

gets(Name);

- Khi mot bién tré chura tré dén mot vilng nhé nio ta nén gan cho né mot gid
tri NULL dé tranh truy nhap vio nhéng ving nhé khong biét trude do quén gén gid
tri cho no.

3. Con tro khong kiéu (con tré void)

Con trd ki€u void 1A con trd dic bigt c6 thé nhan bat ki kiu dia chi ndo. Vi
du nhir sau:

void *Px,*Py;

int x=19;

float y= 65;

Px=8&x;

Py=&y;

Céc phép todn cong, trir, so sdnh va sir dung dang khai bdo khong 4p dung
dugce véi con trd void. Trong vi du 4-13 clia chuong 4 ta s& xem xét cu thé cich Iam
viéc cla loai con trd ndty va ting dung cita né trong thirc tién, :

3.2.2. Mang

1. Khai niém va ddc trung

Mdng 13 mot tap hop ¢4 thit tr gdm mot s6 cd dinh cic phdn tr cla ciing
mét kiéu diz licu ndo d6. Kiéu dit licu nay c6 thé 1a cdc kidu dir liéu nguyén thuy
trong ngdn ngir 1ap trinh (kiék integer, real... irong ngén ngit Pascal; kiéu int, long,
float.... trong ngon ngit lap trink C...) hoic 1a cic kidu dit li¢u do ngudi sir dung tu
dinh nghia ra.

Cdc ddc trung co bdn cda mdng:

- D6 dai mang (kich thude ciia mdng va thiong ki hiéu la n) 1a ¢6 dinh. Diéu
d6 ¢6 nghia 1a khi m¢t mng dd duge khat béo, ta khong thé thao tic bg sung hoic
loai bo cic phin tir cha mang. Do d6, khi luu trif edc doi trong ma ¢ s6 lugng ludn
bi¢n dong thi cau tric dir liéu kiéu mang thudng it khi dugc sir dung.

- Cdc phén uir clia mot mdng phai cing kidu. Diéu d6 ¢6 nghia Ia mang chi c6
thé luu trir gid tri cho cic loai d6i tuong cung loai ma théi, néu cde doi twong duoe
luu trit khdc nhau, thi ta khong thé chon méng [am c4u tric dit liéu ma phai chon
cdc loai cdu tric dit liéu khéc. :

- M6i phan tir clhia mang bao git ciling duoc dac trung boi bdn tham s 1a: tén
mdng, chi 56, kiéu v gid tri. Trong d6, gid tri 12 bidd dién cla d6i tugng dugc luu
trit trong méi phén tir clia mang, chir s6' 13 thik 1 cla phén tir d6 trong mang,

2. Cdu triic luu trit va cdch sit dung mang mot chiéu (véc to)
a. Cach khai bdo

Ki€u TénMang[KichThudc]; _

Trong d6, Kic/TIuée s€ chi ra s6 phén tir 16 da trong mang.

84



Vi dy d€ khai bdo mot mang céc s6 thuc ¢6 ten Mangl00 gém 100 phan tir
ta c6 thé vi€t nhu sau: float Mang100[100];

b. Cdu triic ha trif ciia véc 1o trong bo nhé

Vi khai béo float a{100]; thi trinh bién dich s& c4p cho chuong trinh img
dung mot viing nhd c6 kich thudc 1a 4 x 700 bytes lién tiép nhau trong bo nhé bt
ddu tir mot dia chi xdc dinh ndo d6, dia chi nay s& dugc gén cho tén cia mang 12 a
(c6 nghta rdng, tén mdng la mot héng con 1é chita dia chi ctia phdn tir ddu tién
trong mdng). Do dé mudn truy nhap dén cde phin tir khac clia mang ta ¢6 thé truy
nhap thong qua dia chi nam trong tén mang theo cong thic sau:

Dia chi ctia phén tr ¢6 chi 58 i cGa mang a bing a+i @8

Chiéu ving diin cla dia chi trong bd nhé

N Y ™ T I I S S e

a

flinh 3.2. Hinh dnh cia cdc phin ur cia mdng a trong bo nhd.

c. Cach truy nhdp cde phdn tir ciia véc to

DE ¢6 thé truy xuat dén timg phin tit cia mang, ta ¢6 theé truy xust theo hai
cich. Cdch thir nhdt, truy xudl truc ti€p thong qua rén mdng vi chi s6. Vi du dé gan
gid tri 10.0 cho phan tlr th 5 ctia mang trén ta c6 th vist nhu sau: a[4]=10;

Cdch thit hai, truy xudt thong qua viée tinh dia chi cia phén 1 can truy xudt
trong bd nhd. Vidu dé dua gid tri 2003 vao phin tir tht 9 cla mang trén day (cé chi
56'i ==8) ta c6 thé viét: *(a+8)=2003: trong do (a+8) s& cho ta dia chi cla phan tir
thit 9 cta mang. Con phép *(a+8) s& cho phép ta truy xust dén 6 nhd dat tai dia chi
(a+8) va do dé gia tri 2003 s& dugc gdn cho phdn tfr thit 9 cia mang.

Nhimg diéu trén day ¢ thé viét téng quat lai nhu sau:

V6i méng af100] thi céc céch viét sau 12 trong duong:

a ho#c 8al[0]
a+ hodc &ali]

*(a+i) hoac ali]
Véi 0<=i<100

Dé6i v6i méing ngodi hosic mang tinh (cd trong va ngodi) thi ta cé thé khdi
dau (gdn gid tri ngay hic khai bdo) mét ldn vao liic dich chuong trinh cho ching.
Trong khi khdi ddu cho méang ngoai hoac mang finh ta ¢6 thé khéng cén chi 16 kich
thude cha ching. Khi d6 mdy s& danh cho mang mot khodng nh¢ di 16n @€ thu
nhan danh sdch cic gia tri khét dau.

Vidy 3-6. Doan chuong trinh sau day sé& chi 15 cdch thec khéi ddu cho méng
ngoai va mang tinh.

float MangThuc100[100]= {2.1, 0, 4.5, 36);

! Néu a 12 mang nguyén thi @ s& chita kiéu dja chi nguyeén {¢o nghia la a+/ s& o
dén 2 bytes tiép theo), néu « 13 mang thuc thi @ s& chita kiéu dia chi thue (¢d nghia 13 a+/ s&
tré dén 4 bytes 1iép theo). ..
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int main()
static int MangNguyen[]={ 3, 5, §, 8}
}

Cic céu lénh weén s& khai bdo ra modt mang céc s6 thuc c6 tén 1A
MangThucl00 gém /00 phin tir v6i bon phén tir ddu tién dugc khéi gén cac gid tri
tuomg ing 1a 2.7, 0, 4.5, 3.6 con cdc phén tir khdc ¢6 gid tri 1a 0 vh mot mang (inh
trong g6m bdn phan ti nguyén c6 én 1a MangNguyen va duge khoi gin cdc gid tri
twong ingla 3, 5,6 va 8.

Chu y:

- Mang thuc chat 1a mét loai bién trong cdc ng6n ngit 1ap trinh, do d6 né c6
moi tinh chat va dac trung ctia mot bién. )

- Phén tir d4u tién ¢lia mang trong ngén ngi 14p trinh C bt ddu tir chi s6 0.

- Viéc truy nhip mang theo cich hai s& dugc (ng dung nhiéu trong viéc
truyén tham sé'la mdng cho ham (xem chuong 4).

Vi dy 3-7. Nhap vac mot day n s6 thuc (n nhdp ur ban phim), tinh va dua ra
man hirh trung binh cong cla cdc phan tir ¢d gia tri 16n hon 4.
P ****I’tttI‘I‘I‘tI‘*t*itt*it**ttt**l‘l‘t**l‘l‘l‘*ﬁ**l‘ii****it****l‘tl‘***l‘l‘***tt*i**i**l**t*nt***I‘I‘*!t *!
#include “stdio.h"
#include “conio.h”
#define MAX 50
!i‘ *it***l’l’t*tl"t*l‘l‘tl‘l‘*tl‘itt*ii***il’"!*!!‘I‘I‘**tl’*ii**iittt*iit**!I‘*l’I‘I‘***t*it*it****ttt*tl‘** *f
int main()
{
fioat DaySo[MAX], TBC=10; -
int n, Cem=0,i;
printf(*\nHay cho biet can nhap bao nhieu so n= *);
scanf(*%d",&n);
for(i=0;i<n;++i)
{
printf(\nHay nhap gia tri cho phan tu: DaySo[%d]=", i);
scanf(*%f",&DaySol[i]);
if(CaySafi]>4)
{

TBC+=DaySoli];
Dem++;

}

printf("\nTrung binh cong cua cac so co gia tri > 4 trong day 1a:%f", TBC/Dem);
getch{):
return O;

}

,..‘i' bbb La b e b e g Lt L e g T L p T R R (LR E P WL RPN PRpRpRpRpRaap g *!
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Bai tap:

- Hay giai thich hoat dong clia chwong trinh trén.
- Hay viét lai chuong trinh trén theo cdch truy xudt thit 2.

Vi du 3-8. Viét chuong trinh nhap vao tir ban phim /2 s6 ¢6 gi4 tri nho hon 80 dac
trumg cho nang suit cha /2 thang réi dung ki ty *’ dé v& bidu d6 ngang lén min hinh.
!* ............... e gt e e R R IR e v ek ke A R AR R R R AR AR TR Ak ek kA AN RN R *!'

#include “stdio.h”
#include “conio.h”

,.l‘ﬁ KEEEAERE R T A e ddkdok ks AR AT A AR K AN R AR e ek AN AR TR AN Erdh ke rt AN RTTI AR kd bbb AR N I‘!

int main()

int NangSuat[12], i, j;

clrser();

printf("\nHay nhap nang suat cua 12 thang:");
for(i=0; i<12; ++1)

{ .
printf(*\nThang thu %d =", i};
do
/* Chi nhap gia tri nhd hon 80*/
scanf(“%d", &NangSuat[i]);
}
while{NangSuat[i]>=80Q),
clrscr();

printf(“\nBieu do nang suat 12 thang\n™);
for(i=0; i<12; ++i)
for(j=0; j<MangSuatli}; ++j)
pﬁntf(u%cn’ I*I);
“printf("\n™};

getch(};
return 0;

}

,‘* PRI pappepnpepr gz e e E P A PR ES FT R PRI LS PR T e R o bt s a b b Ll b L bt b b i."'

3. Cdu tritc lu trit va cdch sw dung ciia mdng hai chiéu (ma trdn)
a. Cach khai bdo

Ciing trong tu nhu véi mang mot chidu, trude khi sir dung, mang hai chiéu
ciing phéi duge khai bdo theo ci phdp sau day:

Kidu Ten_Mang[S6_Dong][S6_Cot);

Vidy cau lénh float MaTranThuc[20][30]; s& khai bdo mét ma trdn cdc 0
thuc c6 tén 1a MaTranThuc gdm c6 20 hang va 30 cot (600 phdn ).

b. Cdu triic luu trit clta ma trdn trong bg nhé

D61 voi ma trdn, ngudi ta ciing sit dung cdch thic luu trit k& ti€p nhu do1 v
mang mot chién, nhung wy timg ngdn ngilt 12p trinh khic nhau ma viée luu trir s&
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duge ti€n hinh theo tu nir wue tién hang hay thir ue wu tién cét. Trong ngon ngif 1ap
trinh C, ma tran dugc luu trif theo thit fir e tién hang.

Luru trif theo #hut e 1w tién hang o6 nghia 12 ma tran s& duge luu trit k€ tiép
nhau trong b6 nhé, hét hang ndy dén hang khdc, bit dau tir mot dia chi xdc dinh
nao do, dia chi nay s& dugc chua trong én cide bién ma tran.

Vidy 3-9. Minh hoa c4ch luu trif clia ma tran cap 3x4:
Vi khai bdo float a[3][4]; ’
Thi ta nhan duge:

dg  Hy A Ay

a,;= My iy a4, a3
Ay iy iy iy

b |

-

a

hyy ' oy ] y; ’ ayy l ayy I iy | a5 | dy I 3 [ dy, I a:: | azsll

Hink 3.3. Cich thic luu trit ctla ma tran 4 trong bé nhé

Do trong ngon ngit 1ap trinh C, ma tran duge hwu trir theo thet tyr wu tién hang,

cho nén vé thuc chdt ma tran trén duge coi niur 1a mot véc 10 gdm 3 phan tir (chinh
la 56" hang ciia ma tran), mGi phén tir lai 1a mot véc to gém 4 s& thye lién ti€p nhau
(la s6'cot ciia ma tr@n, n6 ciing chinh 1a s6 phdn tit trén méi hang)

Vi the€ khi ta viét @ s& cho dia chi clia phan tir ddu tién thuoe hang thit nhat
(phdn tr af0]f0]) cha ma wran a. Nhung a+ lai cho dia chi clia phan «r diu tién
thuéc hang thi 2 (phdn vk afl}f0]) cha ma tran, C6 nghia 13 tén ma tran « trong
trudng hop nay s€ la mot hdng con 1ré chia kiéu dia chi float{4].

Chinh vi vay, mu6n tinh dugc dia chi bén trong b nhé clia phan tir & hang c6
chi s§ i va cot c6 chi s f clia ma tran trén (chinh la phdn 1t afi}{j) phai bdo cho
trinh bién dich Turbo C biét 1a ta dang mudn lam viee véi kidu dia chi float (clur
khong phdi kidu dia chi float{4]) bing phép ép kiéu nhu sau:

(float*)a+i*4 +j

c. Cach truy nhdp dén nimg phdn 1k ciia ma trin

Tuong tr nhu vée to, ta ciing c6 thé truy xudt cic phan tir cfia ma tran bing
hat cach. Cdch thir nhdt d6 12 mruy xudt truc tiép thong qua 1én ma trgn va chi 56
dong, chi sé gt theo i phap nhit sau: af2]{3] = 2003. ; véi cau lénh nay gid tri
2003 s& dugc chuyén vao phin tt & hang thit 3 va c6t thi 4 clia ma tran. Cdch thir
hai 1a truy xudt thong qua dia chi clia timg phin tir trong ma tran. Tuy nhien, ngodn
ngir 1ap trinh C khéong cho phép ldy dia chi truc tiép clia mot phan tir clia ma tran
thong qua todn tir 18y dia chi & (ngogi ¥ ma trdn nguyén). Vi du chuong trinh
du6i day nhim vio s6 liéu cho mét ma tran s6 thye khi chay s& cho mét thong bao
18i nhu sau :

scanf : floating point formats not linked

Abnormal program termination

Vi chiing ta khong thé thuc hién tiép chuong trinh nhu du kién.
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Vidu 3-10. Vi du sai vé& viéc truy nhép cic phin tir cha ma tran.
e *

#include stdio.h”
int main()

float a[10][5};

inti,j;

for(i=0; i<10; ++i) /* xét tit ca cac dong ti dong 0 dén dong 9 */
for(j=0; j<5; ++j) /* vao s8 liéu cho timg phén t&r cda méi dong */

printf("\nHay nhap du lieu cho a{%d][%d]=", i, j);
scanf("%f &ali[j]):
}

return Q;

l* nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 90 2 e e e e ik ok e *;‘
Dé gidi quyét duge vin dé nay, ta c6 hai giai phdp. Gidi phdp thir nhdt 1a

dung bi€n trung gian. Theo cdch nay ta c6 thé viét lai doan chuong trinh nhu sau:
Vidy 3-11. Sit dyng bién trung gian dé nhap dit liéu cho ma tran.

!* nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn bkt g st L Lt ] ] I"l

#include"stdio.h"
#include"conio.h"

!!‘ ---------------------------------------------------------------------- AR AN AR wkx t,‘
int main()

float a[10][5], tg;

inti, j;

for(i=0; i<10; ++i) /* xét tat ca cac dong tir dong 0 d&n dong 9 */
for(j=0; j<5; ++)) I véao s6 liéu cho timg phan t& clia méi dong */
{

printf("\nHay nhap du lieu cho a[%d|[%d}=", i, j);
scanf("%f",&tg); /* nhap dir liéu vao bién trung gian */
a[ij(j} = tg;

}
for(i=0; i<10; ++i) /* xét t4t ca cac dong tif dong 0 d&n dong 9 */
for(j=0; j<5; ++]) /" hién thj timg phan t&f clia m&i dong */
printf(“a[%d][%d}= %10.28", i, j, ailli]);
getch();
return O;
}
I* tl‘l‘l‘t**i-!tl‘i**l‘l*'I‘**tt*l’l‘l‘*iiit**'l‘l‘***iil’l‘tl‘*l‘itt***I‘I‘I‘*****i**t*l‘**it**t*l‘*il‘t*i**l‘t* ﬂ!
Gidi phdp thir hai 12 truy xudt thong qua viéc tinh dia chi cu thé cla timg
phin tir trong ma tran nhu d4 trinh bay & céng thifc trén va doan chuong trinh ¢é thé
duoc viét lai nhr sau:

Vidu 3-12. Nhap dit liéu cho ma tran thong qua viéc tinh dia chi.

f* Wi o o vk v 00 ok o e o

#include"stdio.h"
#include conio.h”
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!'I ----------------------------------------------------------------------- e I!

int main()

{
float a[10][5]. tg;
inti, j;

for(i=0; i<10; ++i) /* xét tat cA cac dong tir dong 0 dén dong 9 */
for(j=0; j<5; ++]) /* vao s6 ligu cho ting phan tit clia mdi dong */

printf(“\nHay nhap du lieu cho al%d][%di=", i, ]}
scanf(“%f", {float*}a + i*54j);

}
for(i=0; i<10; ++i) /* xét t4t ca cac dong tif dong 0 dén dong 9 */
for(j=0; j<5; ++]) /* hién thj ting phén tlf ctta mai dong */
printi(al%d}[%d]= %10.2f", i, j, alilll);
getch();
return 0,

" Péi véi ma tran ta ciing cd thé khoi ddu theo cit phdp sau ddy:

int MaTranNguyen[]{6]= {
{1.2,3},
{.4t5}|
{6,7,8,9}

%

float MaTranThuc[10][10]= {

{10,11},
{1.3,6,8},
{0}

h

Chu y: :

- Khi chi ra kich thuéc ming, thi kich thudc nay phai 16n hon kich thude clia
bo khaoi ddu.

- Khi ¢6 mét kich thugc ving mat, thi kich thude vAng mat phii nim bén tay
trai nhit (vi du nlur khéi ddu cho MaTranNguyen d trén).

- Bo khoi ddu clia mot mang kiéu char c6 thé:

+ Hodc la danh sdch cdc ki tie

+ Hodc la mgt hang xdu ki tit.

Vi du: char Name[]={'M"i",n’'’h’,\0’}; hodc

char Name[}=*Minh"; déu cho k€t qud giéng nhau.

Vi du 3-13. Vit chuong trinh nhdp ma tran vudng A cdp n, cac phin tir 1a s6
nguyén. Dua ma trgn tam gidc dudi v ma tran tam gidc trén cla A ra man hinh.
Céc dir lieu duge nhap tir ban phim.

,.‘* R AR R Rk e R * t'.u‘
#include “stdio.h”

#include “conio.h”

..f* ------------------------------------------------------------------------------------- L3 *..l'
int main(}
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int a[30}[30], i, j, n;
clrser();
printf(*\nHay nhap so hang (cot) n=");
scanf("%d”, &n);
printf("\nVao ma tran A\n™);
for(i=0; i<n; ++i)
for(j=0; j<n; ++j)

printf(*A[%d][%d]= ", i, j}; -
scanf("%d", &alil(j]); /" vi day 1a ma trdn nguyén */

}

clrscr();
printf(*\nMa tran tam giac tren (gom ca duong cheo chinh) nhu sau \n");
for(i=0; i<n; ++i)

for(j=i; j<n; ++j) /* chi xét cac phan t& trén duong chéo chinh */

gotoxy(8*(j+1), 3+i);
printf(*%7d”, a[i}lil);

printf("\n"); /* h&t mét hang cla ma trén */

printf{("\nMa tran tam giac duoi (gom ca ducng cheo chinh) la:\n\n“});
for{i=0; i<n; ++i)
for(j=0; j<=i; ++j) /* chi xét cac phan tl dudi dudng chéo chinh*/
printf("%7d", a[i][j]);
printf("\n"); /* sang hang i€p theo */

getch();
- return Q;

P P ORI P ——
Vi du 3-14. Viét chuong trinh nhap tir ban phim ma tran T kich thuéc m x n
néuy; ;>0
(m<=20, n<=35). Tinh ma tran § cting kich thudc sao cho: S;; =< 0néu ;=0
-1néuy; ;<0

Dua ra man hinh ma tran S theo ding hang, cot.

f* Lt bl B h R B R bl b g L L L e e R S E e R up e TSR pr S *!'

#include “stdio.h”
#include “conio.h”

"* ek A Rk Rk ko e R A AR R R A A R A e e W R R AR R K A R ek de e e kR ko ko *!'

int main{)
float T[20][35], a, b;

int S[20][35), 1, j, m, n;
clrser{);
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printf(*\nNhap kich thuoc mang m,n = "};
scanf(*%d%d", &m, &n);
printf(*\nNhap mang T:\n");
for{i=0; i<m; ++i)
for(j=0; j<n; ++j)
{

printf{*\nT[%d][%d]= ", i, |);
scanf(*%f", (float")T+ i*35 + j);
if(T(i][]>0)

Sh)l= 1.
else if (T{il{i]<0)

S[ill)= -1,
else

S[illil= 0

printf(*\nKet qua S la:\n");
for{i=0; i<m;++i)
{
printf{"\n");
for(j=0; j<n; ++j)
printf{*%3d”, S[I[D;

getch(};
return ¢;

.!* 90 ok e e ¢ s oA e v i e v o v e e o o vl e sl ol o oo o 3 A i e ok e e i o iy e e vl e o il e o e R o o R i e ok o i e e e e e *!
- k) .o L g
4. Han ché cua viée su dung mang

Xét bai todn cong hai da thic bac # hai 4n s6 x vA y, Nhan xét réng khi céng
hai da thfc ta phii tim ki€m céc s6 hang ciing bac cla x vi y rdi cong cic hé s6 lai
v6i nhau. Nhu vay, d€ viéc cong hai da thitc ¢6 thé 1am viéc mot cich hiéu qua, ta
phai ¢ cdch bidu dién nao dé dé phan biét duge cdc bien, hé s6 va s& mil trong mdi
da thiic thanh phan. C6 nhiéu cach biéu dién khic nhau cho da thic, trong dé ¢d
mot cdch twong déi hiéu qua va dé sir dung dé 1a dung ma tran dé bidu dién theo
nguyén tic sau: mdi ma tran vuodng cﬁ’p n dung dé biéu dién cho mot da thiic cap
(n-1) chia x va y, trong dé mobi phan tir & hang { ¢ot j chla ma tran s& 1 trit hé s& cia
phén tir x' ¥/ cia da thirc. Vi dy cdc ma trén sau ding dé€ biéu dién cho cdc da thic:

P{x,y)=8 x* +6y°x? +3y%x* + xy -1

Qx,y)=4x* + 12y%° + 7 y¥x% + xy +11

P{x.y} + Q(x,y)
Y 1 2 3 4 0 ] 2 3 4
0 1 0 0 0 0 0 {1 0 0 0 0
1 0 1 o 0 0 l 0 1 0 G 0
2 o G 0 6 0 + 72 0 0 7 0 0
3 0 0 3 0 0 3 0 0 12 0 0
4 g 0 0 0 0 41 4 0 0 0 0

Hinh 3.4. Mo tid phép cong hai da thifc hai 4n ding ma tran.
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Bai todn céng hai da thiic glo day di chuyén thanh bai todn cong hai ma tran
cing cip (cé thé md réng bai todn thanh triv, nhan, chia... hai da thirc) va két qua
phép cong nhu sau (hink 3.5).

0 ! 2 3 4
o 10 o 0 0 0
1| o 2 0 0 0
Cxyy=2 | 0 0 7 6 0
3|0 0 15. 0 0
4l 12 o0 0 0 0

Hinh 3.5. Két qui phép cong hai da thitc dudi dang ma tran.

T d6: Cx,¥}=P{x,y)+Q(x.¥)= 12x*+6y* x2 +15 y3*+7 y2x2+2xy +10

‘I nhén thdy, viéc diing méng dé biéu dién cho da thifc nhu trén di 1am gidm di
rit nhiéu do phitc tap cha bai todn. Tuy nhién, ¢é nhing han ché dé nhan thay nhu sau:

- M&i mang cap nxn chi cé thé biéu dién dugc cho mot da thite cip (n-1) cla
x va y, do d6 han ch& pham vi xit li.

- Néu cic da thic duoc biéu dién 12 khong ddy du (vi du da thic P(x,y) =
£ + y), khi dé6 ta phai dung mot ma tran 1001 x 1001 phan tif d€ luwu trir hai he s6
cua P(x,y), cdn tit ca (1001 x 1001 - 2 ) phan 1 cdn lai déu cé gi4 tri bing khong
va khOng dugc sir dung dén. Diéu nay s& gay ra mot su lang ph1 bé nhd do tinh c8
dinh cha mang. Dé ¢é thé khac phuc dugc cic nhuge diém cha mang, ching ta sé

tlép tuc nghién citu mot cdu tric dir liu dac trung tiép theo trong muc 3.3.4, dé la
cfu triic dif ligu kiéu danh sdch mée noi.

5. Chudi (String) va xu lf chudi
- Chudi hay xdu ki 113 mot mang kiéu char két thiic bing ki tu \0”.

Ciing gi6ng nhu t8n ming, tén chudi ciing 12 mot héng con trd chifa dia chi
cia ki tu ddu tién trong chudi.

Vi du, d€ nh4p tir ban phim tén ctia mét ngudi ta cin ding mét mang kiéu ki
1 vdi doan chuong trinh sau;

char Ten([30];

printf("\nHay nhap ho va ten:”);
gets(Ten);

Vi dy 3-15. Viét chuong trinh nhap tir ban phim mot cau (it hon 80 ki 1) ri
d€m xem trong cau vira nhap c¢6 may tir (xdu khdc rong khong chita ddu cdch)?

Gidi. Dé viét duge chuong trinh ta c4n diing thém ham:

int isspace(int KyTu) Khai bao trong ctype.h ding dé kiém tra ki tw KyTu c6
phai 1a dau cdch hay khong? ham tra vé gia tri 1 (diing) néu KyTu 1a dau céch va wra
vé 0 néu nguoge lai, vi ham int strlen(char *s) khai bao trong string.h ding dé tinh
do6 dai clha chudi s.
;* 000 e o 3 the e o i o s o e v v ol v e ol e ok ol o ol e o o ol e o ol o ki ol o e v o ok v i sl e e i e e vl ol e o e ol ke e e e e *,.l

#include “stdio.h”
#include “conic.h”
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#include "ctype.h”
#include "string.h”

P TR iR R A A A R A R R RN A R R R A NN R R R R I AT T W T T R T e e o v o A e Q!

int main(}

char Cau[81];
intL, i, Dem=0:
clrser();
printf(*\nHay nhap mot cau khong qua 80 ky tu\n);
gets(Cauy),
L= strlen(Cau); ’
Cau[L]= * ’; /* dlng KT thuat dat linh canh dé danh ddu su két thac tim */
Cau[L+1]= Q' ; /* Banh d&u lai su két thuc cla chudi *f
for{i=0; i<=L; ++i)
if(tisspace(Cau[i])&&isspace(Cauli+1]))
Dem++;
printf(*\n\nSo tu trong cau la: %d\n”, Dem);
getch();
return 0;

!I‘ LA LR RS TR AR b e Rl bR AR Rl Rt Bt s L LRl s s LR s Ll s LLE L LRl LI EETEST LT TS I‘,.‘

Vi du 3-16. Viét chuong trinh nhap tir ban phim mét xdu ki tu sau d6 nhip
vao mdt ki ty bat ki réi d€m s6 lugng ki tu ndy ¢6 trong xau vira nhép, théng bdo
két qua ra man hinh.

‘.l'* o e ok e o o o e o O O 0 e ol ok ol S o e ol e o e e o e e ok ok o e ok e e e e e *;
#include “stdio.h”
#include "conio.h”
#include "string.h”

!‘A’ LEE A AR Ea R hd ot i rdd el e r il rn Rl ian st PRt el sttt Rt bRl s L sl Y s Lt L L LT ]S *!

int main(}

char Xaui80], Ch;
intL, i, Dem=0;
clrscr();
printf{*\nHay nhap mot xau khong qua 80 ky tu\n™);
gets{Xau);
printf(*\nHay nhap ky tu can demin”);
scanf("%c", &Ch);
L=strien{Xau};
for(i=0; i<L; ++i)

if(Xau[i]==Ch)

PBem++;

printf(“\m\nSo ky tu %c trong xau la; %d\n", Ch, Dem);
getch();
return O;

’fi e dedevr ok e e de v e e i e A A R AT AR A AR TR AR TN T R TR AT N REA TR N AR A TN RN KAk n tl'

Vi du 3-17. Viét chuong trinh liét ké mot bang MENU, dir lidu nhap vao tir
ban phim gom:
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- Ten tieu dé MENU (khéng qua 30 ki tte).
- 56 lugng cdc MENU (n <20).
- Noi dung timg MENU (khong qud 30 ki tu).

Yéu cdu chuong trinh phai hién 1én man hinh cdc n¢i dung nim trong mdt
khung chit nhat. Kich thude cha khung chit nhét phu thudc vao r va d6 dai cdc xau.

bbb i LSt bbb At b b ioiobiobsddob bbbl choibniitioiabeiniolalolode *
#include “stdic.h”
#include “conio.h”
#include "string.h”

!* kAR K EKERERRE *I‘***t**itt**l‘t**I‘I‘ttt**ii******ii****I‘I‘tt***t***i*ttii#ﬂl‘"**tk**i*****i* *’(

int main(}

char TieuDel[30], NoiDung{20j[30];

int Max, x, v, n, i;

clrser();

printf("\nHay nhap Tieu de cho MENU\n");
gets(TieuDe);

Max= strlen(TieuDe),

printf(“\nHay nhap so luong MENU n=");

scanf("%d", &n);

fflush(stdin};/* Lam sach dong nhap, loal bé ki ty xuéng dong do ham
scanf dé lai. N&u khéng cau lénh gets 3 sau sé bi troi */
for{i=0; i<n; ++i)

{
printf("\nNoi dung MENU %d la: ", i};
gets(NoiDung + i};
if(Max< strlen(NoiDung + i}}
Max= strlen{NoiDung + i);
clrscr();

Max+= 4; /* d6 rong cha khung */
x=(int){{80- strien(TieuDe)}}{2+0.5};
y=2;
gotoxy(x,y});
puts(TieuDe); /*Dua chudi TieuDe ra man hinh sau dé xuéng dong */
gotoxy(x, y+1);
for{i=1, |<—strlen(T|euDe)+1 ++i)
putchar{'="};/* v& khung dugi tiéu dé */
X= (int)((BO-Max)IZ)
gotoxy(x vy chuan bi hién thi ndi dung cila tiing muc Menu */
for(i=1; i<=Max+5; ++i)
putchar(**’}; /* v& khung bao trén */
for(i=0; i<n; ++i)
{ .
gotoxy(x, y+i+1});
printf(“* %d, %s", i, NoiDung +i};
gotoxy{x+Max+4, y+i+1);
puts(“*"); /* vé khung bén phai */
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gotoxy(x, y+n+1);

for{i=1; i<=Max+5; ++i)

putchar('*'); /~ vé& khung dudi */
getch(); '
return 0,

ft P e T TR b AT EEL L & o bl r bdd b bbb ke bbb b bbbl bl Rkl

Bai tdp: Chay va phan tich hoat dong clia chuong trinh trén.

Vi du 3-18. Viét chwong trinh nhap vao tir ban phim mot van ban sau dd chén
vao van ban dé tai vi trf thit { mot xau méi. Dua két qua ra man hinh.
JE R ARk AR R R m———— *
#include “stdio:h”
#include “conio.h”
#include "string.h”
'..‘t nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn t.‘.l'
int main()

{

char VanBan[80], Xau[30];

int i;

clrscr();

puts("Hay nhap mot van ban:"};
gets{VanBan);

puts("Hay nhap chuoi can chen™);
gets{Xau); .
puts("Hay nhap vi tri chen");
scanf("%d", &i);

clrscr();

puts("Xau ban dau 1a:");
puts(VanBan},

if(i= strlen{VanBan))

strcat(VanBan, Xau);/* Ghép chudi Xau vao sau chudi VanBan*/
} . ' .

else
{
char Luu[80]; .
/* Copy cac Ki tu con lai trong xau VanBan bat dau tur v tri thir i
cla xau */ -
strncpy(Luu, VanBan+i, strlen(VanBan)-i+1);
/* GAn thém dau cach vao sau i ki ty diu tién cda xau VanBan
trudc khi ghép, sau d6 ct xau tai vi tri d6 bang ki ty két thac*/
VanBanii]="";
VanBan[i+1]="\0";
I* Ghép Xau vao sau i ki ty ctia xau VanBan */
strecat{VanBan, Xau);
/* Tach cac doan ghép bang dau cach */
i= strlen{VanBan),
VanBan[il="";
VanBanli+1]= "\0',
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/* Ghép phan con lai clia xau VanBan vao chudi */
strcat{VanBan, Luu),

puts{"Van ban sau khi chen [a"};
puts(VanBan);

getch(),

return O;

i* 't*t****tt*it***r***ttx*ttt**ttl‘i‘i*l*ktttttt*****l‘l‘l‘l’***kttt***ittt**il‘**ﬂ*l’***t**iiit**** *;‘
Nhdn xét:
1en xét:

Chuong trinh trén day di bac gém nhiéu thao tic dac trung cho vige xr If xau
ki tu trong ngdn ngir 1ap irinh C nhu viéc ghép xiu (ding ham char® streat(char
*ChuoiNhan, char *ChuoiGhep)), chép n ki ty dau tién wr xiu nguon sang Xau
dich (ding hdm char* struncpy(char * XauDich, char* XauNguon, n))...(xem
thém phu Tue HD va dac biét 1 edch diéu khién sy két thic ciia moi x4u.

Bai tap: Xét mot doan ciia chuong trinh trén

strnepy(Luu, VanBan+i, strien{VanBan)-i+1);
VanBan[i="";
VanBan[i+1]="0",

Didu gl s& XAy ra khi hai cau lénh ding sau ciing ving mat? Hiy chay thir
chuong trinh trong trudng hop d6 vit so sanh véi nhan xét clia ban than!

Chn y:

Ta khong thé dua zric tiép mot hang ki tu (mét xdu trong ddi ) vao mot
biéit xdu duge. Vi du cdc ciu 1énh sau day la khong hop 1¢:

char HoVaTen[301;
HoVaTen= "Nguyen Van A", /* Sai */

Do HoVaTen 1a mot hing con (ro chita dia chi dau cla ving nhd czip
phit cho bién xau, “Nguyen Van A” cling 12 mot hang con trd chita dia chi cia
viing nh¢ luu chudi “Nguyen Van A”. Ta khong thé gdn mot hang con o nay
cho mot hing con trd khdc duge. Dé 1am dugce diéu d6 ta c6 thé gén thong qua
co ¢h& khoi diu, thong qua ham scanf, thong qua con trd hodc ding cic ham
thao téc trén chudi nhu vi du sau:

char HoVaTen{30];
strapy(HoVaTen, "Nguyen Van A”);

6. Lién hé giita con tro va mdng

Trong ngon ngir 1ap trinh C, con ird vi mang cé mdi lién h¢ mat thiét véi
nhau. Ta da biét ring tén mang 1A mot hing con trd chia dia chi cita phin tir diu
tién trong mang, do dé cic cau lénh sau day 1a hoan toan hgp 1¢:

int MangNguyen([30], "Pi;

float MangThuc[30], *Pf;

Pi= MangNguyen; /* Cho Pi trd tdi viing nhé clia mang MangNguyen */

Px= MangThuc; /* Cho Pf trd t6i ving nhd clia mang MangThuc */
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Sau cdc cau lénh trén thi :

Pi + i s€ trd t6i phdn tir MangNguyeni].
Pf + i s& trd téi phin tir MangThuc/i].

Va dé truy nhap dén cdc phén tir nay, cdc cau lénh sau 13 tiwong dirong nhau:
MangNguyenl[i] =10; *(Pi + i)=10; *(MangNguyen + i)=10; va Pi[i]=10; hodc
MangThuc[i]=2.1; *(Pf + i)=2.1; *(MangThuc +i}=2.1; va Pf[i]=2.1;

Tuy nhién van dé tr& nén phife tap hon khi st dung con trd v6i mang nhide

chiéu. Viduy vdi cde cau lénh: -

float *Pf, MangThuc[20][30);

Pf = {float”) MangThuc:
“Thinhitng cau lénh sau day:

MangThuc[i][it *® =3.5; Pf[i]{j]=3.5; *(Pf + i*30 + j)=3.5;
*((float*)MangThuc + i*30 + )=3.5; s€ twong duong véi nhau.

7. Mdng con trg

Ming con tré 1a mang dac bigt ma méi phén tir cha n6 13 mot con trd ding dé
chira dia chi clia mot bién ndo d6 va né c6 ddy dii cdc tinh chét clia mot mang.
Mang con tro duge khai bdo theo miu sau:

Kidu *TénMang[KichThudcMang);

Vi du 3-19. Cau énh double *MangConTroff100] s& khai bio mot mang
gom /00 phan tir, mdi phén tir 1 mot con trd kiéu double c6 thé dung chira kiéu dia
chi double.

Chua ¥, can phan biét khai bdo trén vé6i khai bdo double (*Mang)[100]: ding
dé khai bdo ra mot con trd ¢6 thé chita dudc kidu dia chi double/100].

3.2.3. Cau tric (Strucy) va hop (Union)

DE Twu i va xU Ii thong tin trong mdy tinh ta cén ding dén cdc bién vi
mang, tuy nhién méi bién lai chi chia duge mot gid tri cho mot kiéu xéc dinh. Con
mang cd the xem Ia tap hop cha nhiéu bién c6 cling mot kiéu gi4 tri v duoce bidu
thi bing mét tén. Trong thyc 1€, viec luu trit va xit 1f thong tin khéng phai don thuin
chi thao tdc trén mot gid ui hodc tap cdc gid tr ciing kiéu, ma doi hoi 6 sy 18 hop
clia nhiéu ki€u di liéu thanh phén trong cling mot d6i tuong xir 1. Ching han, dé xir
I thong tin lién quan dén mét d6i tugng nhdn vién ta cdn cdc kidu dit lieu nhu ma
s6 nhan vién, tén, dia chi, ngay sinh, qué quén, mic luong... va céc dir lieu nay
phai dugc xit I thong nhdt dé dam bao tinh toan ven dif liéu. Cic dsi tuong dif liéu
loal ndy rat da dang, phong phi va thudmg do ngudi 1ap trinh tu dinh nghia ra thy
theo nhu ciu clia ho. Cic d6i tuong dit liéu nhy vay trong ngdn ngit 1ap trinh C
ngudi ta goi 1a cac cdu tric (struct — tiwong tie ban ghi trong Pascal) va hop Guion),
Mac di cau tric va hop ¢6 nhiéu diém wong déng, song ching ciing ¢6 nhing dic
trung riéng va dugc sir dung cho cdc muc dich khdc nhau. Trong phdn nay ta sé
nghién cifu ki dac diém cha timg loai.

2 Vi 0<=i <=19 va 0 <=j <= 29
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1. Cdu trite (Struch)

Ciu tric 1 mot kiéu dit liéu do ngudi su dung tu dinh nghia ra bao gom
nhiéu thinh phén, mdi thinh phdn ¢4 thé 12 mot bién, mang hay con tr6 ¢6 kiéu di
duge dinh nghia sin trong ngoén ngl (nhue int, float, double...) hoac lai la mot cdut
trice (hay hop) nao do.

Cd phap khai bio:

struct [TénKiduCauTruc]

{

* Khai bao cac thanh phan dit liéu ¢ day;*/

} [Danh sach bién];

Trong &6, struct 1a tlr khéa dung dé dinh nghia cau tric, TénKiéuCauTric 12
ten bit ki do ngudi 1dp trinh dit ra theo quy tic dat 1en trong ngon ngii Kip tinh C.

Vi du 3-20. D& dinh nghia ra ciu trdc di li¢u dung dé luu it cic théng tin
cha thi sinh trong mot ki tuyén sinh ta ¢6 thé viét nhu sau:

struct Date

int Ngay:
int Thang;
int Nam;
|3 :
struct ThiSinh
| :

char SoBaoDanh[10];
char HoVaTen[30];
char QueQuan{50};

" struct Date NgaySinh;
float DiemToan;
float DiemLy;
float DiemHoa;

} T81, TS2, "DS;

struct ThiSinh TS3,784, DanhSach[50], *Pts;

Mot cdu tric sau khi dinh nghia xong ta ¢ thé sit dung né dé khai bdo cho
cdc bign, mang va con trd. C6 hai cdelt dé khai bdo bién, mang hay con o kiéu cau
trdic, d6 ia khai bdo trite tiép trong lic dinh nghia (nhue biéh TSI, TS2 va con tré DS
¢ trén) va khat bio sau khi da dinh nghia (nhie bién TS3, TS4, mdng DanhSach{50]
va con 1o Pty hode bien NgaySinh @ trén).

Mot bién, ming hay con tré cfu triic sau khi khai bdo s& cd ddy dit moi tinh
chdt nhu cdc bi€n, mang hay con trd thong thudng. Ngoai ra né con ¢d thém mat
vai dac trung khic nhu sau:

a) Cde thao tde trén mét edu triic

- Truy nhdp dén cdc thanh phan cia cdu trire : DE truy nhip dén mot thanh
phén clia mot bién hay phén tir thit { mang kidu cdu tric ta 6 thé viet nhu sau:

TenBignCauTric. TénThanhPhan va
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TénMangC4auTrdic[il. TenThanhPhan

Con dé€ truy nhip dén cic thanh phin cha mét bién cdu tric thong qua con
tro ta viét nhu sau:

TénConTré->TénThanhPhan hodc

(*TénConTrd). TénThanhPhan

- Phép gdn trén cdc cdu tritc; V6i hai bi€n cfu tric cung ki€u Bienl v
Bien2, ta hoan toan c6 thé gdn cac gid tri twong \ing chia Bienl vao Bien2 nhu sau:

Bien2=Bienft; ’

Vi du 3-21. Doan chuong trinh sau day s&€ minh hoa viéc gin cdc gia ut cho
bién, mang ciu tric (gdn gid tri cho cdc thanh phdn cia cdi triic):

Pts=&TS1: /* Con trd Pts 1rd dén bién cdu tric TSI*/

DS=DanhSach; /#Con trd DS trd dén phdn tir ddu tién cita mang DanhSach*/

TS2.NgaySinh, Ngay=11;/*Dua gi tri /{ vao thanh phdn ngay cta bien TS1*/

Pts->DiemToan=10; /*Dua gid tri 10 vio thanh phdn DiemToan ctia bién TSI
théng qua con tro Pis*/

DS->DiemlLy=9; /*Dura gid tri 9 vho thanh phdn DiemLy cta phin 1 DanhSach[0]
clia mang ciu tric*/

(DS+2)->DiemHoa=7; /*Pua gi4 wj 7 vao thanh phin DiemHoa cla phin
DanhSach[2] cla mang ciu wric*/

DS[4].DiemToan=>5;/Pua gié tri 5 vao thanh phin DiemToan cha phan i mang
DanhSach[4]%/ _

DanhSachi4).DiemLy=6;/* Pua gid tri 6 vao thanh phdn DiemLy cba phin tir
mang DanhSach{4]*/

*(DS+4).DiemHoa=3;/*Dua gia tri 3 vao thanh phin DiemHoa cla phdn tr mang
DanhSach{41*/

DS[5]=*Pts; /* Gan ngi dung cia bién cdu tric TSl cho phin tif mang
DanhSach[5]*/ 2

*(DS+6)=TS2; /*Gan noi dung cba bién cfu tric TS2 cho phan ur mang
DanhSach[6]*/ ) _

TS4=TS3; /*Gén noi dung cda bién cdu triic TS3 cho biéh cau triic TS4*/

b) Cdc thanh phdn kiéu nhom Bit

Dé ti€t kiem bo nhd d6i véi cdc thanh phin nguyén (signed hoic unsigned)
khi biéu dién mot mién gid tri nhod (v du nhie tudi thuong cd gid tri chi nx 0 dén
100) trong ngon ngit 1ap trinh C cho phép khai thic dén ting Bir nhu ld cdc thanh

phdn riéng ctia mdt cdu tritc. Mot thinh phdn nhu vy goi 12 thanh phan kiéu nhém
Bit. Vi du nhur sau:

struct SinhMNhat

{ .
unsigned int Ngay: 5;
unsigned int Thang: 4;
unsigned int Tuoi:7;
b

3 Mbi phép gan trén s& tuomg fng v6i mot diy phép gdn cdc thanh phan wrong iing cua cic
bign ciu tric,
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S& dinh nghia ra mot c&u triic luu gitt théng tin sinh nhat clla mot ngudi.
Trong d6 thanh phin Ngay s& chiém 5 bits (biéu dién duoc 1t 0 cho dén 31), thanh
phin Thang chiém 4 bits (biéu dién dugc tir 0 cho dén 15) va thanh phidn Tuoi
chi€m 7 bits (biéu dién duoc tix 0 cho dén 127), do d6 kich thuée cla cdu tric ndy
chi 1a 16 Bits (2 bytes) thay vi 6 bytes néu dinh nghia theo cdch thong thudmg. Viée
iruy nhap dén cdc thanh phdn nhém bit cling tuong tu nhu cdc thanh phan khic
{xem thém phdn Union dé hiéu ré hon vé iing dung cita cdc thanh phdn nhém bit).

Chii y:

- Khi sit dung cdc thanh phdn kiéu nhém bit, d¢ dai 161 da ciia mdi thanh
phanla I16. ’

- Khéng cho phép 1y dia chi thanh phdn kiéu nhém bit.

- Khong thé xdy dung cdc mdng kiéu nhom bit.

- Khong thé trd vé tit ham bdng moét thanh phdn kiéu nhém bit.
- Khi muén bo qua mét s6 bit thi ta bd trong tén triong.

c) Khdi ddu cho mér céu triic

C6 thé khdi dau (mét ldn vae lic dich chiong trinh) cho cdu tric ngodi, ciu
triic tinh, mang cdu triic ngoli va mdng cdu tric tinh bing cdch viél vao sau khai
bdo clia chiing mdt danh sdch tuong tng cdc gid tri cho cdc thanh phan (cdc thanh
phén phan tach nhau béi ddu phdy). Vi du véi cdu tric ThiSink & trén ta ¢6 thé
khai diu nhir sau:

struct ThiSinh TS={
“BKAZ0063",
“Nguyen Van A",
“Ba Dinh — Ha Noi",
{11,12,1967},
10,
8,
6
’E

d) Cdu triic tu tro

Cdu tric ty trd 12 mot dang cdu triic ddc biét ¢6 chita mot thanh phdn [a con
trd tré dén chinh né (trong phdn 3.4 sé tim hiéu ki hon cdch si dung cita cdu triic ty
ird trong danh sdch mée néi). Mot ciu tric tu trd ¢6 thé duge dinh nghia theo ci
phép sau: '

struct TénCauTrac

{
Khai bdo cac thanh phan clia cdu tric;
strugt TénCAauTrdc *Tiep; /“Con trd dung dé trd dén cac bién céu tric
khac cling kiéu */

} [Banh sach bién];

Vi du 3-22. Vi du vé cdu triic tur tro.

struct Date

{
int Ngay;
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int Thang;
int Nam;

b
struct ThiSinh
{
char SoBaolanh[10];
char HoVaTen[30];
char QueQuan{50];
struct Date NgaySinh;
float DiemToan;
float DiemLy;
float DiemHoa;
struct ThiSinh *Tiep;
1 TS1,T82;

Khi dé ta holn toan ¢4 thé thye hién duge cdc ciu 1énh dudi day:

TS1.Tiep= &TS2;/*Thanh phan Tiep clia bién cau tric TS1 sé tré dén cau
truc TS2*/ .

T81.Tiep->DiemLy=8; /*Dua gia tr' 8 vao thanh phan DiemLy cla bién ciu
tric TS2 ¥/

Chit ¥

- N&u ta dart tir khéa typedef trude dinh nghia clia mot ciu triic, thi khi khai
bido mét bién cho ciu tritc dd ta khong cdn sir dung tir khéa struet vio trude (én cita
¢ trlic ni,

- Trong dinh nghia chia mot cdu tric ¢6 thé viing mit tén kiéu cdle triic, nhung
trong chuong trinh ta s& khong thé khai bio thém cdc bién ciu tric duoe nita (irir
nhitng bién di dwgce khai bdo trong lic dinh nghia).

- D¢ wrinh dai dong khi truy nhdp vio cic thinh phin clia cau tric ta ¢6 thé
ding #énh #define nhu sau:

#define TS TS1.NgaySinh

print{("\nHay nhap ngay, thang nam sinh cho thi sinh TS1");
scanf(*%d” . &TS.Ngay);

scanf(*%d”,&TS. Thang);

scanf(*%d",&TS.Nam);

- Phép Idy dia chi chi thye hién 16t do6i v6i cdc thinh phin nguyén clia mot
bi€n cdu wic (whur thank phan Ngay, Thang hodc Nani trén déay). D6i véi cic thinh
phan khong nguyén viée 1am dé co thé din dén treo mdy. Do dé, trong trudng hop
nay trude uén ta nén thao tic teén bién trimg gian, sau d6é mai gin gid tri dé cho
thanh phin ctu ciu tric, Poan chuong trinh sau ¢6 thé minh hoa rd hon diéu do.

float TrungGian;

printf{"\nHay nhap diem toan cho thi sinh TS1");
scanf("%f", &TrungGian);
TS1.CiemToan=TrungGian;
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Vi du 3-23. Viét chuong trinh nhap vio mot danh sdch # sinh vién 16p Z gdém
ho tén, ndm sinh, diém thi vao trudng (diém todn + diém Ii + diém héa). Pua danh
sidch nay ra man hinh.

l‘* TS e T o 0 5RO o o ol el o ol e e ol e o o e o ol e e o o ok e e e e e e e *!

#include “"stdio.h"
#include “conio.h”
struct SinhVien

char HoTen[30] ;
int NamSinh:
float Diem:
}t’ e e e i i e i e vk i ol ok e o e o ol o v e ol e o e e Y i o ol o e S e o o ol e e e v v o e e e v ol o b o v s i ke e T e i o e ol ok ke i ke 3 i e o S o ok ol s e e e e w{

int main()

struct SinhVien DanhSach[100];

int n, i;

float Tam;

clrscr();

printf(“\nSo luong Sinh vien=");
scanf("%d", &n);

printf(*\nNhap du lieu cho lop Z \n\n™);
for{i=0; i<n; ++i)

printf(*\nNhap ho va ten cua Sinh vien thu %d \n", i);
fflush{stdin);

gets(DanhSach[il.HoTen);

printf(*\nSinh nam: ");

scanf(*%d", & DanhSach[i].NamSinh);

printf(*\nDiem thi vao truong: ™};

scanf("%f", &Tam);

DanhSachl[i].Diem=Tam;

clrscr{);
gotaxy(10, 2); printf(“DANH SACH SINH VIEN LOP Z%);
gotoxy(10, 3); printi(" ")

gotoxy(5, 6); printf("TT");

gotoxy(10, 6); printf(*Ho va Ten");
gotoxy(40, 6); printf("Nam sinh");
gotoxy(50, 6); printf{"Diem thi vao truong”);
for(i=0;i<n;++i)

{
gotoxy(5, B+i+1); printf(*%d".i};
gotoxy(10, 8+i+1)}; printf(*%s",DanhSach[i].HoTen),
gotoxy{40, 8+i+1)}; printf(*%d",DanhSach[i].NamSinh};
gotoxy({50, 8+i+1}; printf(*%3.1f",DanhSachli].Diem);
}
getch();
return 0;
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Bai tdap:
Vi€t lai chuong trinh trén c6 ding lénh #define dé don gian viec truy nhip
vae bién cau tric.

Vi du 3-24. Viét chuong trinh thuc hién céc cong viéc sau:

1. Nhap théng tin (I ban phim vé tinh hinh thi tiét trong ngay cha khu vyc.
MBoi ban tin la mot ciu trdc gém cic trudng: ngay, thing, aam, dia diém do (xdu ki
tr dg dai khéng qud 35), luong mua, nhiét do. S6 lugng bén tin khong biét trude.
Diéu hi¢u két thiic nhap ta ban tin ¢6 trudmg ngay, thadng va nam bing khong.

2. Hay tim xem ngay ndo vd & dia diémr ndo cé nhiét d6 cao nhit 7 Pua ra
man hinh két qui dé,

3. Dua ra man hinh lrong mua trung binh trong ngay clia khu v,
f”( I‘*ii**tt*t*tl‘***i‘t*i**itt**tt*!*tt******tttt*tttkk*w*t****i*ttttttttt********i****i*iitii i;
#include “stdio.h”
#include "conio.h”
struct Date

{
unsigned Ngay: 5;
unsigned Thang:4;
unsigned Nam: 15;
|

struct ThoiTiet

struct Date ThoiGian:
char DiaBiem(35];
float LuongMua;
int NhietDo:8;

Y;

JI{\\' AR R R R R L L L L R e T L T Lk T T Iy uruvurur i t;

int main{)

struct ThoiTiet BaoCac[1000}, ThoiTietNgay;
int n, i, NhietDeMax, DanhDau, xToaDo, yToaDo;
float LuongMuaTB;
clrser(), n=-1;
printf("\nNhap du fieu \n");
do
{
int TG;
float Tam;
printf(*Ngay ");
xToaDo= wherex()+3 /* Ham nay tra vé toa dd truc x cQa con tré
man hinh & vi tri hién tai */
yToaDo= wherey() /* Ham nay trd vé toa do truc y cla con trd
man hinh & vi tri hién tai, ca hai ham déu trong conio.h */
scanf("%d”, &TG); Th0|T|etNgay TheiGian.Ngay=TG;
"Nhap cho mét ban tin*/
if{TG!=0) /* kiém tra didu kién két thic */
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gotoxy(xToaDo, yToaDe); xToaDo+=10;
printf(*Thang "); scanf(*%d",&TG);
ThoiTietNgay.ThoiGian. Thang=TG; .
gotoxy(xToaDo, yToaDo); printf(*Nam "); scanf(“%d", &TG)
ThoiTietNgay.ThoiGian.Nam=TG;
printf("Dia diem "}; fflush(stdin};
gets(ThoiTietNgay.DiaDiem);

printf("Luong mua "); scanf(*%f",&Tam);
ThoiTietNgay.LuongMua=Tam;
prinif(*Nhiet do *); scanf("%d",&TG);
ThoiTietNgay.NhietDo=TG;
printf(ul‘i*i***i***it**t*t\n!i);

}
if(ThoiTietNgay.ThoiGian Ngay!=0)
{
n++; /* dé€m s6 ban ghi thyc t& */
BaoCao[n]=ThoiTietNgay;

}

while (ThoiTietNgay.ThoiGian.Ngay!=0); /* két thuc nhap */
/* Tim nhiét dd cao nhat va lugng mua trung binh */
NhietDoMax = -128; DanhDau = 0; LuongMuaTB=0;
for(i=0; i<=n; ++i)

if(NhietDoMax < BaoCao[i}.NhietDo)

NhietDoMax = BaoCaoli}.NhietDo;
DanhDau= i; /* Danh dau ban tin ¢6 nhiét dd cao nhdt */

LuongMuaTB+=BaoCaolil.LuongMua; /* tinh téng lugng mua */
}
clrscr();
printf("\nNhiet.do cac nhat quan sat duoc la: %3d", NhietDoMax);
printf("\nDo duoc tai %s", BaoCao[DanhDau].DiaDiem);
printf(*\nTrong ngay %d thang %d nam %d",
BaoCao[DanhDau].ThoiGian.Ngay,
BaoCao[DanhDau).ThoiGian.Thang,
BaoCao[DanhDau].ThoiGian.Nam);
printf("\nLuong mua trung binh cua khu vuc 1a:%10.2[",
LuongMuaTB/(n+1));
getch(};
return G;

;i *t'&t*****k\\‘**ti**ii*it**t\tt*ktl‘!*tl‘l‘***tittt***ttt***k*l‘l’***l‘li‘*it**ttit**tx***l‘l’**l‘***** I‘,[
Bai tap:
- Gidi thich hoat dgng cta chuong trinh trén.

- Tai sao ta khong nhap tryc tiép gid tr] vao cdc thanh phin Ngay, Thang va
Nam cua cdc bi€n cdu triic ma phai nhap thong qua bién TG ?

- Viét lai chuong trinh véi cau lénh #define.
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2. Hop (Union)

Hop la mot loai cd triic ddc biét duge dinh nghia bing tir khéa union (thay
cho srruct), c6 cdc thanh phén chi dang chung mot viing nhoé (khdc voi cdu tric,
cdc thanh phdn cita cdu tric dige cdp phdr cdc viing nha khdc nhau va lién tiép
nhau trong b¢ nhé) va kich thuéc ciia hop & béng kich thudc ciia thanh phén lén
nhat. Nghia 13, v6i hop ta c6 thé khai bdo ra cac bign cé kha nang chita dugc nhiéu
ki€u dir ligu khdc nhau (gidhg FOXPRO).

Vidu 3-25. D¢ khai bdo dugc mot c4u tric dit lieu hodc ¢6 thé chia duge dia
chi, hodic chita duge ngay thang ndm sinh chia mot ngudi ndo dé ta vigt nhu sau:

struct Date

{
unsigned Ngay;
unsigned Thang;
unsigned Nam;

s,truct SDiaChi

{
unsigned SoNha;
char TenPho[20];
%
unicn DiaChi_NgaySinh
{

struct Date NgaySinh;
struct SDiaChi DiaChi;
YUt
Thanh phan NgaySink cta Ul 1a mot cdu tric kiéu Date (kich thuroc 1a 6
bytes) va thanh phian DiaChi cta U1 1a mét ciu tric ki€u SDiaChi (kich thuoe la
22 bytes). Do d6 kich thuée cha Ul ciing 1a 22 bytes. Cich 1am viéc clta UJ ¢6 thé
mé ta qua hinh v& sau:

4 SoNha 4 Ngay
TenPho Thang

Nam

22 22
bytes -< byle.-;'<

U1 hoat dong nhy mot bién ciu tric L1 hoat dong nhu mét bicn cilu 1rsc
kiu SDiaChi (khi truy nhap dén ki€u Date {khi truy nhap dén think
thinh phén DiaChi) phin NgaySink)

Hinh 3.6, Sa d6 mé ti cich lam viec ciia i tric dang hop
Cha ¥
- Hop ¢6 day di cac tinh chat clia mot cau tric.
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- Tai mot thdi diém ta khong thé chifa dif ligu tai t4t ca cdc thinh phdn cia
mot bién hop dugc (do cdc thanh phdn diing chung viing nhé).

- Ta ¢6 thé dung thanh phin kiéu nhdme bit vi union dé tach ra cic bit cla
maot tir theo vi du sau:

Vi du 3-26. Sir dung union va nhém bit dé tach céc tin:

unrion
{
struct
{
ursigned a1,
unsigned a2;
}s;
struct
{
unsigned n1:1;
unsigned : 15; /* bo cach 15 bit tiép theo */
unsigned n2: 1;
unsigned : 7; /* bd cach 7 bit tiép theo */
unsigned n3:8;
|3 X
Py
Khi do:

Cac thanh phan s va f clla union ding chung 4 bytes b nhd va
ufn1lahit0clau.s.al;

u.f.n2 la bit 0 cla u.s.a2;

u.f.n3 1a byte cao cla u.s.a2.

3.2.4. Danh sach (List)
1. Khdi niém va déc trung

Danh sdch 13 mot tap hop ¢dé thir tw gdm mot s6 bién doi cic phin tlr cha
mot hodc nhiéu kiéu div liéu khic nhau. Cic kiéu dir liéu nay thudng I do ngudi
st dung ty dinh nghia ra (cdc cdir triic va hop).

Tap hop nhitng ngudi dén mua hang cho ta hinh anh dic trung cla mot danh
séch. Nhitng ngudi dén mua hang s& x&p hang theo mot thit ty nhat dinh (ai dén
tricoe 3¢ ditge mua tride, ai dén sau s€ dige mua sau..)y v s8 luong ngudi mua
hang & ludn luén bién dong trong cdc thoi diém khdc nhau ¢6 lic tang lén (do c6
nguot moi dén), lic gidm di (do cé ngudi che ldn da bo vé).

Cac ddce trung co bdn ctia danh sdch

- B dai danh sdch c6 the biéh déi. Diéu d6 ¢6 nghia 1 khi str dung cdu tric
dir liéu kiéu danh sich, ta luon phai thue hién thao tic bd sung hodc logi bé cic
phin tir cia danh sich. Do dd, d6i véi viée luu triy cic d6i tugng mi 6 s6 lugng
judn ludn bién dong thi cdu tric dif lidu kiéu danh sdch thudng duge sir dung.

- Khi danh sdch khong cd phdn ti ndo ngudi 1a goi la danh sdch réng.
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- Céc phdn tif cia mot danh séch c6 thé cling kiéu (véi danh sdch dugc t6
chitc theo kidu ké tiép hodc méc néi) hoic c6 thé cé nhiéu hon mot kiéu (véi danh
sdch duoc 16 chitc theo kiéu méc n6i). Didu d6 c6 nghia 12 danh séch c6 thé luu trif
gid tri cho cic loai doi tigng gidng hoac khac nhau.

- M&i phdn tir ctia danh séch duge dic trung bdi cdc tham o 1a: gid iri, phdn
tiF trude né, phdn tit sau né (ngoai trit hai phdn ik ddc biét la phdn vk dau danh
sdch - la phdn tir khéng cé phdn i ndo dimg truée va phan 1t cudi danh sach - 1
phdn tit khéng €6 phan tit ndo ding saw). Viéc truy nhap dén mot phén tu i trong
danh sich duoc thuc hién mot cdch gidn tiép thong qua viéc duyét it cd (i-1) phan
tir ditng trude né (khdc voi mdng), bat ddu tir phén tir ddu clla danh sdch. Do dé,
thdi gian truy nhap dén cic phén tir trong danh sdch 1a cham hon so vai mang va
khong déng déu gitfa cdc phan tir trong danh sich.

2. Céap phdt bg nhe dong

Khi [am viéc v6i danh séch, théng thudng ta cdn quan 1i bo nhd mot cich khd
mém déo ddp ung nhu cdu bién dong khong nglng cha dir lidu trong lic chay
clucong trink. Mot co ché quan li b nhé linh hoat nhy vay duge goi 1a cdp phat bo
nhé dong. Cac ham ding dé cfp phat bo nhé dong dugc khai bdo trong thu vign
alloc.h bao gom:

void *calloc(unsigned n, unsigned size); Ding dé cap phdt viing nhd cho n
d6i twong c6 kich thudc size bytes. Néu thanh cong ham trd vé dia chi ddu ving nhé
duge cdp, ngugc lai ham tra vé gid tri NULL.

void* malloc(unsigned n); Ding dé cip phdt moét ving nhé »n byte. Néu
thanh cong ham tra vé dia chi ddu vimg nh§ duge cap, nguoe lai tra vé gid tri
NULL.

void free(void *ptr), Dung dé giai phéng viing nhd da cép bing cip phat
dong do con tro pir rd dén,

void* realloc(void *ptr, unsigned size), Ding dé thay ddi kich thudc ving
nhé di duge cdp phit dong do con trd pir tré dén véi kich thudc moi 1a size bytes.
Cic dir liéu trén ving nhd cil s& dugc chuyén t6i viing nhé mdi. Khi thanh cong
ham tra vé dia chi clia viing nhd mdi, nguge lai ham tra vé gid tri NULL.

Chii y:

Vi c4c ham cdp phat bd nhé dong déu Jam viéc véi cic con trs khong kiéu,
cho nén khi cip phat cho bién kiéu nao ta cin ép vé kiéu ciia bién d6.

V¢ du 3-27. Doan chuong trinh sau s& cdp phat ra mot ving nhé cho 10 s6
nguyén, sau dé gdn cdc gid tri tir 0 dén 9 cho céc s8 nguyeén do.

int *Pi, i
Pi= (int") maliog(10™sizeof(int)); /* Pi trd §én dau viing nhé duge cap */
if( 'Pi) /" néu hét bd nhd ™/

puts("\nKhong du bo nho ™);

exit(1); / Lam cho chudng trinh két thic tc thi mot cach binh
thuong */
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}
for(i=0; i<10; ++i}
Pilil= i; /* gan cac gia trj tit 0 d&n 9 cho cac s6 nguyén vira cap */

3. Danh sdch tuyén tinh (Linear list)

Mot danh sich ma céc phén tir cha né duoc luu k& tiép nhau trong bo nhd
thi goi 1a dankh sdch tuyén tink (linear list). Véctd chinh 13 truong hop dic biét clia
danh sich tuyén tinh tai mot thai diém xdc dinb. -

Nhu vay, danh séch tuyén tinh ¢6 thé coi la mot b ¢6 thir i va ludn bién dong
chc phan U (4, & , &,) cing kiéu ndo dé. Tep (file) 1d mot vi du dién hinh vé danh
séch tuyén tinh c6 kich thude 16n duge luu trit & bo nhd ngoai. Hinh anh cia danh séch
tuyén tinh trong bo nhé tai céc thoi diém khdc nhan c6 the duge mé ta nhu sau:

Ty

al aE 'd_‘ [ i, By .- iy . .‘l'n

T, |/-:,F(az ENCEENEREN

Dau Cuol

Hink 3.7. Hinh inh cia danh sich tuyén tinh trong bo nhd tai cdc thén diém.

Do s6 luong céc phén tir cha danh séch tuyén tinh ludn bién dong trong bo
nhé, cho nén ta phdi c6 mot co ché nao dé dd danh dau phin tir ddu tién, phan
cuéi ciing clia danh sach, cling nhu phai nhan biét duge trudng hop danh sich réng,
néu khong ta s& khong thé quan Ii duge danh sach. Cé nhiéu cich thifc khdc nhau
dé giai quyét cho vin dé nay. Mot trong nhimg cdch hay dugc sir dung d6 la ding
hai biéh trd d& chita dia chi chia phan tir ddu va phin tir cudi clia danh sach (con tro
Dau vé con 6 Cuoi trong hinkh vé), moi thao tic trén danh sach déu duge thye
hién thong qua hai bién rd nay. Thao téc duyét toan bo danh sach s& phai duoc tién
hanh thong qua mat con trd khdc, con trd nay sé di chuyén tir ddu dén cu6i danh
sdch. Thao tic b6 sung mot phin tit vao danh sach s& duoc tién hinh bang cich dan
céc phdn tir dé 14y ché chén. Nguoc lai, phép loai bd mot phén tir ra khdi danh sach
s& dugc tién hanh bing cach dén céc phan tir lai d€ 1dp ddy ché tréng... Khi bién
trd Dau ¢6 gid tri bing bi€n trd Cuoi thi danh sdch dé cho I réng.

Danh séch tuyén tinh thuong duoc ding dé cai dit cho hai kiéu cau triic dit
licu dac biét d6 Ia ngan x&p (stack) va hang doi (queute), hai ciu tric nay sé dugc
xem xét ki hon trong muc 3.3.5 va 3.3.6.

4. Danh sdch méc ndi (Linked list)

a) Khdi niém

Danh sdch méc néi la mot loat danh sdch ma cdc phdn af ciia nd (con goi la

muee tin hay mit) dwge e tri rdi rde khdp noi rong bo nho, ditoc noi két voi nhau
theo mot thit fie nhdt dinh nhervao cde ving dit liéu ddc biét goi Ic viing lién két.

O T I S I N e A

Hink 3.8. Hinh anh ciia danh sdch méc noi trong bd nha.
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M&i mot phdn tir clia danh sdch méc néi sé 1a mot bién ki€u Cdu triic twe tré
hoac kiéu Cau triic ¢6 chita mot thanh phan dit liéu 4 con trd trd 16i mot cau e
khac. Nhu vay, mac du méi nit ciia danh sich duoc Tvu trit ndm rai rdc & bat ki dau
trong bo nhd, nhung ta van ¢6 thé truy nhap duec né thong qua dia chi ducc luu trir
trong thanh phan con tr6 ciia niit dinig ngay trudc né. Dicu dé c6 nghia 1a, dé truy
nhap dén phén tir thit / nao d6 cita danh sich moc néi ta can phai biét dia chi cla
phan tir j-7 ding ngay trude né, dé truy nhap dudc dén phdn tir /- nay ta cin phai
bi€t dja chi cia phan tlr /-2 ding ngay trude phan tl i-1... it nhu vay, ta thiy réing
dé truy nhap dén mot phan tr ; bat ki nio d6 cia danh séch mée nét thi bao gity ta
ciing phai biét dia chi cta i diu tien frong danh sdch. Hay néi cdch khdc, ta chi
¢ thé truy nhdp dén mot phdn ti nao dé trong danh sdch mot cdch gidn tiép
thong qua cdc phdn tk ditng trucc theo mot chiéu nhat dinh bdt diu tir niit din
tién. Do d6 t6n thoi gian truy nh4p dén céc phdn trong danh sach, va thoi gian
nay 1a khong déng déu giita cac niit khic nhau (cdng xa niit ddu tién thi cing 1on
thet gian hon). Danh sach loai niy con duge goi vi mot tén khic 13 danh sdch néi
don (Singly linked list).

Viéc qudn 1i danh sach méc néi thyc chdt quy vé viéc quan If dia chi clia mit
diu tién thong qua con tré Daw, con trd nay phai khong dige thay déi trong qud
trinh hoat dong ctia danh sich vi 06 1a ddu md; dity nhdt dé cd thé truy nhap danh
sach. Khi con «ré Dau bing NULL ta c6 mét danh sich rdng (cluta ¢6 phdn tit nao).
D¢ danh dau su két thic cba danh séch thi thanh phan con tr6 cla niit cudi cling
phai bing NULL (chira 116 dén niir nao).

b} Cdc thao tic trén danh sdch mée néi
. Cdc thao tdc chil y&u trén cdu tric dir liéu kidu danh séch ni don Ia céc phép

bo sung mér phdn nr vao danh sdch, logi bo mot phdn 1t ra khoi danh sdch, duyér
danh sdch, ghép hai danh sdch. .. Dé b sung mot phin tir vio danh sich ta 1am nhu
sau: Gid sit rang danh sach dugce quan If boi con tro ddu H, nit X can b6 sung s& do
con trd Q trd 161, vi tri cdn bd sung trong danh sach H do con trd $ tro t6i, khi dé ta
can xét cée trudng hop sau day: :

* Trudng hop danh sich rong:

- Trude khi b6 sung: H=NULL

- Sau khi bd sung: Q

H—| X [N |4

* Truiong hop danh sdch khong réng:
- Trude khi b6 sung:

=8 T8 T S0 [ FF7 oy
J EN N

- Sau khi b3 sung:

Hoe A |

[ Z |NULL

- 1] [
"
5 4—-""0

Hinh 3.9, Cic trudng hop bd sung mét phin 1 vio danh sdch nsi don.
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D& loai bd mot phan tirdo con ad L trd t6i ra khoi danh sich, ta ciing xét cic
truomg hop sau day: '

* Trudng hop logi bo nit ddu danh sdch:
- Truée khi loai bo:

»[_fj_—H S T =z
- Sau kll;i loai bod:
FAfl AR e —j{7 T

L. H

Trd vé ving
nhd trong

* Truong hop nit can loai ndm sau nut da:
- Truse khi loai bo:

N e U I U = S AN

- Sau khi loai bo: Lf

Tra vé ving nhd
rong

f
T ) 1]

f

L

Hinh 3.10. Cic trudmg hop loai bd mdt phin tirra khdi danh sdch ndi don.

D€ duyét mot danh séch ndi don bao gid ta cling phai ding mot hodc hai con
trd (khong ditge dang con trd ddu) dé di chuyén doc theo danh séch. Con phep ghép
hai danh séch duge thic hien bing cdch ghép danh sich nay vio cudi ctia danh sdch
kia (huw § truomg hop danh sdch réng)... Cic phép nay sé duac ln lugt gidi thi¢u
qua cdc vi du duGi day. '

Vi du 3-28. Xét lai Vi du 3-24 Gutn, ta thay ring viéc khong bi€t uude s
liong cac ban tin cin luu trif la mot han ché clia viéc ding mang. Néu khai bao
kich thude mang qué 1én co thé gay ra lang phi bd nhd. Nguge lai ¢6 thé bi thi€u bd
nhé khi chay chuong trinh. Mot giai phap twong déi hieu qua trong truong hgp nay
13 6 chic dit liéu dudi dang danh sach méc ndi.
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Rttt L T TN
#include “stdio.h"
#include “conio.h”
#include "alloc.h”

struct Date

{

unsigned Ngay:5:;
unsigned Thang:4;
unsigned Nam:15;

|

typedef struct pp

{

struct Date ThoiGian:
char DiaDiem[35];
float LuongMua;

int NhietDo:8;

struct pp *Tiep;

} ThoiTiet; /*

.“ri el o e o o o ok ok
int main()

int NhietDoMax, xToaDo, yToaDo, SoPT=0;

float LuongMuaTB:

ThoiTiet ThoiTietNgay, *Dau=NULL, "Duyet, *Q, *Cuoi;
clrser(); printf(\nNhap du lieu \n");

do

{
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int TG;

float Tam;

printf(*Ngay ");

xToaDo= wherex()+3; yToaDo= wherey():
scanf(*%d".&TG): ThoiTietNgay. ThoiGian.Ngay=TG:
if(TG!=0)

{

}

gotoxy(xToaDo, vToaDo); xToaDo+=10;
printf("Thang "); ccanf(*%d", &TG);
ThoiTietNgay.ThoiGian.Thang=TG;
gotoxy(xToaDo,yToaDo); printf(“Nam "); scanf("%d", &TG);
ThoiTietNgay.ThoiGian.Nam=TG;
printf("Dia diem "); fflush(stdin);
gets{ThoiTietNgay.DiaDiem);
printf(“Luong mua "); scanf(“%f", &Tam};
ThoiTietNgay.LuongMua=Tam:
printf(*Nhiet do "); scanf(*%d", &TGY;
ThoiTietNgay.NhietDo=TG:
printf(l‘**I‘I‘iit*l‘l‘l—ttl‘l‘ttt\nll):

if(ThoiTielNgay.ThoiGian.Ngay!=0)
{

/* Xin moét nat d& chira mot ban tinY/
Q = (ThoiTiet*) malloc(sizeof (ThoiTiet));



if(!Q) /" hét bd nhd */
{

printf("\nKhong du bo nho cho chuang trinh™);
exit(1); /* thoat khai chuong trinh mét cach binh thugng */

*Q=ThoiTietNgay; /* Bua néi dung ban tin vira nhap vao nat
mdi xin */

/* Bét dau b8 sung nat mdi xin vao danh sach */

f* Trudng hap danh sach réng */

if(!Dau) - :

{

Dau= Q; /* N{t dau tién trong danh sach*/
Dau->Tiep=NULL; /*Phan I cudi cla danh sach*/
Cuoi=Dau;/* Gil 18y nit cudi cho 14n nhap sau*/

else /* trudng hop khéng phai la nat @au tién */

Cuoi->Tiep = Q; /* BS sung nit mdi vao cudi danh sach */
Cuoi=Cuoi->Tiep; /* Di chuyén con trd Cuoi d8 trd vao
phén tl cudi ciing trong danh sach */
Cuoi->Tiep=NULL; /* Danh dau nat cudi */
: }

} }

while (ThoiTietNgay.ThoiGian.Ngay!=0}); /* két thuc nhap */

/* Tim nhiét d6 cao nhdt va lugng mua trung binh — thao tac duyét */

NhietDoMax= -128; LuongMuaTB=0:

Duyet= Dau; /* Bt ddu xét tif phan t& ddu tién trong danh sach */

if(Duyet==NULL) /* Danh sach réng */

{

printf("\nChua co ban tin nao");
return 0;

}
while(Duyet!=NULL) /* B4t ddu duyét */
{
if{NhietDoMax < Duyet->NhietDo)
{

NhietDoMax = Duyet->NhietDo:
Q= Duyet; /"Cho Q tré d&n ban tin ¢6 nhiét d6 cao nhat */ -
}
LuongMuaTB += Duyet->LuongMua; /* Tinh téng luong mua */
++80PT; /* D&m s& phan t{f trong danh sach */
Duyet=Duyet->Tiep; /* Di chuy&n sang phan tit k& tisp sau */
}
clrsci();
printf("\nNhiet do cao nhat quan sat duoc la: %3d", NhietDoMax);
printf("\nDo duoc tai %s”, Q->DiaDiem);
printf("\nTrong ngay %d\nthang %d\nnam %d”,
Q->ThoiGian.Ngay, Q->ThoiGian.Thang, Q->ThoiGian.Nam);

113

O08-GTNNLTC



printf("\nLuong mua trung binh cua khu vue la: %10.2f",

LuongMuaTB/SoPT);
getch();
.return 0;
}
!t ------------------------------------------------------------------------------- t’(
Bai tap:

- Trong vi du trén, néu ta khong ding con trd Cuoi dé Tudn trd dén phin
cudi cing trong danh sdch thi ta phai 1am th& nao d€ dam bao chuong trinh vin hoat
dong 1617 Vi€t lai chuong trinh trong trudng hop nay.

- Néu ta khong sir dung bién SoPT dé dém s6 phén tir ¢ trong darnh séch thi
ta phai 1am th& ndo khi tinh lugng mua trung binh?

Trong chuong 6 chiing ta s& d€ c4p nhiéu hon dén cach 8 chic dit lieu dudi
dang danh sdch méc ndi cling céc bign thé cha né ciing nhu cdc thao tic ed ban xi
If trén kiéu cau tric dif liew loai nay (cde thao tdc b6 sung, loai b6, tim kiem... )
trong viéc giat quy&t mot s6 bai todn trong thyc €,

¢) Mot s6' bién thé cia danh sdch néi don

Mot nhuge diém rét 16n clia danh sich n6i don 1a chi ¢6 phan tir ddu tien cha
danh sich la duge truy nhap truc tigp con cdc phédn tir khic 1a gidn tiép qua céc
phan tr trudc nd. Tir mot phin tr i nao d6 trong danh sich ta ¢6 thé d& dang truy
nhap dén phén tir ti€p ngay sau né, nhung ta khéng c6 cach nao dé cé thé truy nhap
dén phan tlr ditng ngay truée n6 duge. Mudn 1am duge diéu d6 ta lai phii duyet lai
bat ddu tir phan tir ddu tien. D& gidi quyét van dé nay ngudi ta di dua ra them mot
s6 bién thé ctia danh sich n6i don dé thugn tién hon trong khi viét chuong trinh:

* Danh sdch noi vong

Danh sich n6i vong 12 mét danh sach néi don ma nit cudi cing lai trd dén
nit dau tién (thanh phdn con tro cia niit cudi ciing chita dia chi cita nit déu tién).

(i [ So{E [ ] =

3

Hinh 3.11. Hinh dnh clia danh sdch n6i vong trong bd nhé.

Véi cat ti€n nay thi viéc truy nhap vio danh sdch méc n6i s& linh hoat hon, tir
bat ki mot niit ndo trong danh sdch ta déu ¢é thé truy nhap dén tat ca cdc nit khic.
Mic ddu vay, trong qud trinh xir If ta nén chi ¥ dat mot niit nao d6 mot d&u hiéu
ddnh d4u su keét thiic, néu khong ¢6 thé roi vao vong lap vo han khi duyét danh sach
(li gidi diéu nay dugce xem nhu bai 1dp).

* Danh sdch néi kép

V6i cdc cdu tric danh sdch da néu ta chi c¢6 thé duyét danh sdch theo mot
chieu nhdt dinh. Trong nhiéu ing dung ta c4n duyét theo chiéu nguoc lai. Dé ¢6 thé
lam dugc di€u dé moi niit trong danh séch cén duge b8 sung thém mot tredmg con
(0 1o 161 niit ké'triede nd tao thanh mot kiéu danh sdch méi “Danh sdch ndi kép”.
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Hinh 3.12. Hink dnh cia danh séch n6i kép trong bo nhé.
D€ thuan tién trong qué trinh truy nhap theo ca hai chiéu & day ta sir dung hai
con tr6 L (13 16 niit cuc trdi) va R (#r6 16i niit cuc phdi). Khi danh sich rong thi L
bing R va bang gid tri quy uéc NULL (ki hiéu # & day quy u6c 1a gid tri NULL).

3.2.5. Ngan xép (Stack)
1. Khéi ni¢m

Ngin x&p (stack) 12 mét kiéu danh sich dac bigt (nyén tinh hodc méc néi)
ma phép b6 sung v phép logi bé luén luon dugc thue hién & mot dau (con goi la
dinh) cta danh sach d6. C6 thé hinh dung cdu tric di ligu nay nhu co cfu hoat
dong ciia bang dan sting ti€u lién, thao tic 1p dan vio hay 14y dan ra (bdn) ciing
chi thyc hién & mot ddu bang. Vién dan nap vao sau ciing s& nim & dinh (dioe bén
trudc), con vién dan nap vao dau tién s& nim & ddy bang (dupc bdn sau cing).
Chinh vi nguyén tic hoat dong theo kiéu “ Vo sau, ra trugc” niy ma cau tric dit
liéu kién ngén x€p con duoc goi mot tén khac 1a c&u triic LIFO (Last-In-First-Out).

2. Cdu triic luu trit cda ngdn xép trorig bo nho

Néu ngan x€p S dugc luu trif ké ti€p trong bo nhé, ngudi ta thudng luu trif nd
dudi dang clia mot véc to V (gdm m phdn 1) theo nguyeén tic sau:
- Philn tir thit { ciia ngiin x&p s& dugc ¢4t giif tai phdn 1l thét i cia véc to.
- Ddy clia ngan x&p s& 12 phdn tr ddu tién cha véc to V (phdn 1t V/0)).

- Dinh clia ngin x&p c6 thé 1a mot bién wd trd dén phdn tir cudi cung trong
danh séch (cd gid tri bién d6i khi chuong trinh hoat dgng) hodc c6 thé 1a bign chi s
clia véc to. Dé thun tién ta chon dinh ngin x&p s& 1a mot bién T chira gid tri chi 56
ciia phdn tir thugc véc to nhumg dang nim & dinh ctia ngén xép. Khi ngan xép rong
T s& nhan mot gid tri quy udc bang -1.

- Céc thao tdc clia ngan x€p la 14y mot phin tir ra khoi ngin xép (doc phdn ti
VIT] dé xit Ii, gidm T di ) va b6 sung mot phan tir X vao trong ngin xép Tdng T
lén 1, dua gid tri ciia phdn ti Xvao V{T]).

i e B e e e O e e I I
\
T=
Hinh 3.13. Hinh dah cta cdu trdc di lign ng.’:'l x€p duge liru trit ke tiep trong bé nhé.

Néu ngan x€p duge luu trit mée ndi véi nhau theo dang danh sach n6i don thi
né s& ¢é dang nhu hinh 3.14.

Trong trudmg hop ndy ta c6 thé coi dinh ciia ngén x&p chinh 13 nidt ddu tién
trong danh séch. Phép bé sung va loai bd lu6n ludn duoc thye hién tai mit dau tién
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nay. Ddy ngan x€p duge danh diu bing

nit cudi ciing trong danh sich (¢4 thanh 5P —»| A

phdn con tré NULL). Nhu vay ngan x&p -=
s& réng khi con trd ddu SP (dinh ngan
xép) trd dén phdn tir ¢6 thanh phén con
o ¢é gid tr NULL. _

Cau tric dir lieu ki€u ngan x&p cé
nhi¢u tmg dung trong cdc bai todn thuc
tién va trong nganh khoa hoc mdy tinh. )
Ngudi ta c¢6 thé ding cdu trdc 4t liey  Hinh 3.14. Ngan xép duoc 18 chiic mée ndi,
kiéu ngan xép dé cai dat cho cic gidi
thuat d¢ quy, cai dat cdc ham trong lap trinh cu triic, déi co s6, bidu dién cdc bidu
thitc todn hoc theo ki phdp Ba Lan trong mdy tinh...

: l l
c

C

r}

Vi du 3-29. Hay viét chuong trinh thuc hién déi mot s6 nguyén & dang hé co
s6 muedi sang hé co s6 hai (s6'nhi phan). Trude khi giai duge bai todn, cin phai hiéu
r6 thudt todn chuyén déi tir he co s 10 sang he co s6 2. Vi du dé chuyén s6 nguyén
97 sang hé nhi phén (co 36'2, chi gém todn s6'0 va 1) ta 1lam nhu sau:

Ta thyc hi¢n phép chia lién (i€p cho 2, cho dén khi thuong s6 thu duge bing
khong. Cic s¢ du thu duge néu viét theo thit tr nguoe lat chinh 1a s6 97 bidu dién
trong h¢ nhi phan (56 /100001). Nhu vay, mbi khi thyc hign xong mot phép chia, ta
s& luu s6 du vao trong ngan xép cho dén khi ket thiic. Thit ty cac s6 dir nay 14y ddn
ra s€ 1a s6 nhi phan c4n tim, ngén x&p dugce té chilc méc néi trong bg nhd.

!t nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ﬂ',!
#include “stdio.h”

#include “conio.h”

#include "alloc.h”

#include "stdlib.h"

typedef struct NP

{

unsigned char Bit;

struct NP *Tiep:
} NhiPhan; /* Binh nghta kigu dif lidu nhi phan */
NhiPhan *Dinh= NULL; /* Dinh ngsn x&p */

}I e etk e 3ok o ok * t;

..........................................................................

int main()

NhiPhan *P; /* con trd ditng d€ xin nat mai */
int n:
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unsigned char Du;
printf(*\nNhap vao so nguyen"y;
scanf(“%d”, &n);
/* Bat dau chia */
do
{
Du= n%2;
ni=2:
if{(P= (NhiPhan*)(malloc(sizeof(NhiPhan))))==NULL)
{

printf(*\nKhong du bo nho");

exit(-1);
else
{
P->Bit=Du;
/” Bua phan tir s& du vira tinh vao ngan xé&p */
P->Tiep= Dinh;
Dinh=P; /* Chinh con tré Dinh tré vao dinh ngan xép */
}

} .
while(n!=0); /* Chi k&t thac khi s& bi chia da bang khong */
/"Bua két qua ra man hinh*/

printf(“So nguyen da cho co bieu dien trong he co so hai la: *);
/* L&y tiing phan ti ra khdi ngan Xép */

while(Dinh!=NULL) /* Can chua gédp day ngan xép */

{

printf(*% 14", Dinb->Bit); /* Hién timng bit */
P=Dinh;

Dinh=Dinh->Tiep;

free(P); /* Hign xong, gidi phéng ving nhd */

}
getch();
refurn 0;
}
P ............................................................................. W *.!
Bai tap:

Viét lai chuong trinh trén nhung 6 chic ngan xép dudi dang danh sich tuyé&n tinh.

3.2.6. Hang doi (Queue)

1. Khdi niém

Hang doi 1a mot dang dic biét clia danh sdch (tuyén tinh hode mée néiy ma
phép bd sung duge thuc hién & mét ddu (goi la 167 sau), con phép loai bé duge thue
hién & mot ddu khdc (goi la 167 trudc). Viéc xép hang dé mua vé xem phim cho ta
mot hinh dnh 5 nét clia hang di. Nhilng nguti dén trudc (xép hang truéey thi duoc
mua trudc (ra vé trudc - loai b3 ra kidi hang truéce), nhimg ngudi dén sau thi phai
mua sau (ra k/oi hang saw). Chinh vi hang doi hoat dong theo nguyén tic “Vao

117



irudc ra trudc” ndy ma né con c6 mot tén khic 13 cfu trde diy ligu kiéu FIFO
(First-In-Firse-Our).

2. Cdu trite Lurw trit ciia hang doi trong b6 nhé

Néu hang dot Q duge Ivu trir ke ti€p trong bo nhé, ngudi ta thutmg luu trit né
dudi dang ciia mot véc to V (kich thide m) theo nguyén tic sau;

- Méi phdn tir clia hang doi s& duge luu trir trong mot phén i clia véc tg V.

- L6i vao cia hang doi duoc dénh ddu-bang mot bién Vao luu giir chi 56 ciia
phén tr trong V tuong itng véi phan tir cusi ciing ctia hang doi.

- L8i ra clia hang dgi duge danh dau bing mot bién Ra luu giir chi 6 ciia
phén ti¥ trong V tuong ting véi phén tir ddu tién clta hang doi.

- Khi bién Vao < Ra thi hang doi réng.

- Thao tac bd sung (dua vao 16F vao) trén hang dai thue chdt 13 ti€n hanh tang
bién Vao 1én 1 (m6 réng hang dgi vé ben phdi ctia V) r6i dua noi dung ciia phén tir
cin bd sung vao vi trf ViVao].

- Thao téc loai bd (dua ra khdi 161 ra) trén hang doi thuc chat [ tién hanh lay
nét dung cua phén tir V/Ra/ dé xir i, sau dé tang bién Ra len 1 (thu hep héing doi vé
bén phdi ciia V).

[ T ]

Ra=l
Sau khi b& sung tham Qe
RS | T v ]
Ra=1 Sau khi foai b6 bét q,
L v B T T e m T | T T ]
el LN
Ra=2 Vao=i

Hinh 3.15. Hoat dong cha cdu tric dit li¢u hang doi luu teit ke tigp trong bé nhé tai cdc thai diém,

Néu hang doi duoc luu it dudi dang danh sich méc n6i thi né thudng dugc
lwu trit dudi dang danh sach néi kép va duge mé ta nhu sau:

[# ] z} | 7*=_1B [ ezl To = Z'Q 1# ]

Ra Vao
Hink 3.16. Hinh inh cla hing dai duge t6 chife dusi dang danh sich n6i kép trong bd nhé.

Phép bd sung s& duge thuc hién tai con trd Vao, phép loai bd s& duge thue
hién tai con trd Ra. Khi Vao = Ra = NULL thi hang doi réng.
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Vi du 3-30. Viét chuong trinh ghi lai tén khach hang da dang ki dat vé tdu. In
ra danh sich khéch hang theo thit ty: ngudi dang ki trude duge in trudc, ngud dang
ki sau duoc in sau, dit lidu dugc t6 chic dudi dang danh sach n6i don. '

!I‘ nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ﬂ'!
#include “stdio.h”

#include “conio.h”

#include "alloc.h”

#include “stdlib.h"

#include “string.h”

typedef struct KH

char HoTen[30];
struct KH *Truoc;
} KhachHang;
KhachHang *Ra= NULL, *Vao= NULL;
;‘i .............................. o ey e e e R il do e o o TS oo e o e e e e e o R e R R e AR W A R TR *;'
int main()

KhachHang *kh,"p, *q;
char Ten[30];
int n=0; /* Ban ddu chua c6 khach hang nao */ )
/* Nhap vao danh sach khach hang cho dé&n khi gdp mét tén rong */
do
{
printf(“\nNhap vao thong tin cua khach hang %d \n", n+1);
filush(stdin},
printf(*Ho ten *); gets{Ten);
if(strcmp(Ten, *")!=0)

if((kh=(KhachHang*}{malloc(sizeof{(KhachH ang)N))==NULL)

| printf(*\nKhong du bo nho™);
exit{-1);
}

else
{
n++,
strecpy(kh->HoTen, Ten),
* Dua khach hang vita nhap vao hang doi */
iffRa==NULL)

Ra=Vao=kh;
Vao->Truoc=NULL;
}

else

kh->Truoc= Vao; /* Bua vao |8i vao */ )
Vao= kh; /* Chinh lai con tré Vao tré dén phan ti mai */
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}

} .
while(stremp(Ten, “")!=0); /* K&t thuc nhap khi g&p tén réng */

/* Ldy cac phan tlf ra khdi hang dgi va in danh sach khach hang*/
printf("\nDanh sach khach hang da dang ky\n");

n=0;
while(Ral=NLULL)
{

p= Vao;

/" Di chuyén p d&n phan il sat I8i ra */
while{p!=Ra)
{

q=p,
p=q->Truoc;

printf("%d. %20s\n",++n, p->HoTen):
if(Ra==Vao)

free{Ra);
Ra=Vao=NULL;

else /* Loai bo mét phan t& & I3i ra cita hang doi */

free{Ra);
g->Truoc=NULL;
Ra=q;
} -
}
getch();
return 0;
}
ii’ .................................................................................... i,.u'
Bai tdp:

Viét lai chuong trinh trén nhung t6 chic dif licu theo kiu danh sdch néi kép

va danh sdch tuyén tinh.

3.3. CAU HOI VA BAI TAP
1. Dz trén nhitng dic diém gi dé phan biét véc to va danh sich tuyén tinh ?

Ta c6 thé ding mang dé liru trir cho danh séch tuyén tinh duoc khong? Tai sao?
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P& tiét kiém, ngudi ta luu it ma tran hé sd cha hé phuong trinh duéi dang
mot véc to. Nha vay chi cdn n(n+1)/2 phén tit thay vi phdi ding #° phdn tir. Hay
viét chuong trinh giai hé phuong trinh ting véi cdu tric dir ligu da chon.

3. Hiy nhap mot diy n diém, moi diém c6 10a do thyc. Xét xem ¢6 bao nhiéu
diém nidm bén trong géc phdn tu thif 2, bao nhiéu diém ndm bén trong géc phan
thit 3.

4. Nhap ma tran cap mxn. Tim mot phan it Max clia mdi hang. In méi phan
tlr tim duoc trén mot ddong cling véi vi tri cha phéan tit d6 trong ma trén.

5. Phan biét cfu triic véi hop? Cach sir dung cia timg loai? Con trd la gi? Cé
nhitng loai con tré nao? S& dung con trd trong ngon ngif 1ap trinh C nhu the nao?

6. Vi€t chuong trinh nhap tir ban phim mot danh sdch sinh vién gém: Ho va
tén, nam sinh, giGi tinh, qué qudn. Pua ra man hinh danh sich nay va danh sach céc
nif sinh vién sinh sau nam /980.

7. Viét chwrong trinh thuc hi¢n cic viéc sau:

a) Nhap ny ban phim mét danh sdch bdn ghi gom céc trivong:

TenThuoc (dé dai 161 da la 30} cluta tén thude

NamHetHan chita ndm hét han cia thuée dé

b) Xba khoi danh sdch nhitg loat thuée c6 nam hét han trudée ndm 2004,
c) Bua ra man hinh tén cdc thude dén ndm 2004 la hét han.

8. Cho mot danh sich hing héa gém tén mat hang, s6 luong, don gid, thanh
tién (s6 lwong nhdn véi don gid). Viét chuong trinh thuc hién cic cong viée sau:

a) Nhdp dit liéu tir ban phim, két thiic nhdp khi tén mdt hang bang ',

b) Dua ra man hinh danh sdch dd nhdp.

¢) Thém vao cudi danh sdach mét mdt hang mdi, da két qud ra man hinh.

d) Dua ra man hink tén va sé luong ca cdc mdt hang c6 s6 heong nhé hon 5.

9. Cho mot danh sach thanh tich thi d4u béng d4 cla 18 doi tuyén gom: Tén
déi béng, s6 ban thing, s6 ban thua, s6 thé vang, s& thé do. Viét chuong trinh thuc
hién céc viéc sau: ' '

a) Nhap dif liéu tir ban phim.

b) Poc vao tén mot doi bdng, dua ra man hinh thanh tich cla déi nay. Néu
tén ddi béng khong 6 trong danh sich thi thong bdo khong ¢d.

¢) Mbi ban thang dugc thuéng 10 diém, méi ban thua bi phat 5 diém, mdi thé
vang bi phat 2 diém, méi thé do bi phat 5 diém. Tinh va dua ra man hinh s¢ diém
clla cdc doi.

10. Viét lai vi du 3-30 bang cdch t8 chic dit liéu theo ki€u danh sdch néi
vong va danh sdch ndi kep.

11. Ta cé thé lun trit hai ngin xép trong mét véc 1o duge khong ? Néu cau tra
1971 1a ¢ thi phai lam nhu thé nio cho hiéu qua ?
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12. Viéc I trir hing doi dudi dang k€ ti€p (théng qua véc to) cdé mot nhuge
diém rt 16n 13 hang doi sé bi dich chuyén dén dén vé phia 161 vao cho dén khi
khong thé dich dugc nita (khéng thé bd sung dugc nita) mac ddu ving nhd danh cho
né vin con kha nhiéu & 16i ra. Ta cé thé c6 cich t8 chifc hang doi ndo d€ gidi quyét
vén dé trén hay khong ? Néu ¢6 thi 1am nhu the nao cho hidu qua ?

13. Néu luu trit hang doi theo kiéu danh sdch n6i don thi ta cin phai 1am gi
v6i cdc phép bd sung va loai bd ?

14. Hay viét chuong trinb cong hai da thifc. Méi da thic duge luu triy dudi
dang mot bo gid tri nhu saw: (5S¢ phan nr cita da thiic, cdc 56 mii va hé s6 khdc
khéng). Vi du da thiic »'*+1 dwge bidu dién (2, 1000, 1, 0, I) hoic da thic
X +3x*-5x+3dugc biéudiénla(4,7,1,4,3,1,-5,0, 3).

15. Nhap moét danh sdch n hoc sinh véi cdc thudc tinh: ho tén, ndm sinh va
téng diém. Sap x&p danh sach theo thit ty giam cla téng diém. Khi tdng diém bing
nhau thi hoc sinh c6 nam sinh nhoé hon duge x&p trudce. In danh sich hoc sinh da
sdp x&p ra man hinh sao cho t4t ca ¢dc chit ¢di ctia ho tén chuyén thanh chit hoa.

16. Cho mét danh sich lién két gém cdc cdu tric kiéu TS dugc dinh nghia
nhu sau:

struct TS

{
char HT{26];
float TongDiem;
struct TS *Tiep;

2

Cho biét con trdo Dau tré 161 ddu danh sdch. Viét chuong trinh thuc hién cic
cdng vigc sau:

a) B6 sung mot thi sinh vao cudi danh sach.

b) Lap mot danh sich méi gém cdc thi sinh triing wwyén (diém chudn nhdp tix
ban phim). . .

17. Cho danh séch lién két gébm cdc cfu triic c6 thanh phdn nhu saw: Ho va
tén, nam sinh. Viét chwong trinh thue hién cdc viéc saw:

a) In cdc hoc sinh cé ndm sinh tix 1972 tro lai day.
b) Xoa khoi danh sach céc hoc sinh sinh ndm 1974.

18%, Cho moét van ban khéng qud 60 ddng, mbi dong khong qué 80 ki tu.
Viét chuong trinh tinh s§ lan xuat hién cla timg chir cdi trong van ban dd va tdn
sudt xuit hién cla chiing. Pua ra man hinh.

19. Viét chuong trinh doc vao mét xau. Khong ding xaa trung gian, hay dao

cdc ki tu trong xau theo thir tr nguoe lai. Bwa xau ban ddu va xau da dao ra man
hinh.

20. Viét chuong trinh dao cdc s@ trong mot s6 nguyén cho trudc.
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Chuong 4

HAM VA TO CHUC CHUGNG TRINH
VE MAT CAU TRUC
MUC TIEU CUA CHUONG NAY

> B:’e'r cach phdn chia ch:rdng trinh thanh cdc mé dun

» Ndm viing cdc cdch truyén thong tin giita cdc ham

» Biét cach két hop nhudn nhuyen cdc kidu cdu tritc dif liéu co bdn dé xdy
dung cdc itng dung thuc té.

4.1. PHUONG PHAP TO CHUC CHUONG TRINH THEO MO PUN

Nguyén 1i chli dao cla ki thuat lap trink ¢ cdu tric 1a st dung khdi niém
triry tugng héa chifc nang dé phan 1 bai todn thinh nhiéu bai todn nhd hon, méi bai
todn con lai tr& thanh mot don vi chuong trinh tuong d6i doc 14p (¢ cdu triic riéng,
6 bién riéng...). Trong qud trinh lam viéc ta chi quan tam litu mot ham c6 thé 1am
duge cong viee cu thé gi (yéu cdu ddu vdo va két qud ddu ra) ma khong cdn quan
tam ham dé phai lam nhir th€ nao dé dat duge ket qua 4y. Viéc thiét k€ chuong trinh
nhur viy cho phép chuong trinh duge 8 chitc mot céch sdng slia hon, dé bao dudng
hon va dé mang di hon.

Cé6 nhiéu cich khic nhau dé phan manh chuong trinh thinh cdc mé dun nho
hon, mot cach thudng duoc st dung trong khi viét cic chuong trinh img dung d6 la
phuong phap thiét k€ Trén xudng (Top-Down). Tu tuong cia phuong phap nhir sau:
Tién hanh phdn tich bai todn bing cdch di dan tix mét mo td dai thé dén nhitng mo
td chi tiét thong qua nhiéu mitc. Sy chuyén dich tit mot mifc t6i mifc ti€p theo thuc
chét 1a sy phian rd méi chic ndng & mic trén thanh mét s6 chifc ndng con & mic
duéi ma két qua 12 ta thu dugc mot cay phin cip clia bii todn ban ddu.

Vi du 4-1: Hiy viét chuong trinh quéan li va bo tri cdc hd so vé hoc bdng cha
cdc sinh vién trong dién duge ti trg, dong thoi phai thudng ki lap béo cdo lén cap
¢6 thdm quyén.

Trude hét ta phai xdc dinh duge bai todn nhur sau:

- Pdu vao: Tdp hé so sinh vién bao gém cdc bdn ghi vé cdc thong tin lién
guan dén hoc bong cia sinh vién.

- Ddu ra: Phai giai quyét dugc cdc yéu cau sau day:

a) Tim lai va hién thi duoc bdn ghi ciia bdt ki sinh vién nao khi cé yéu cdu.

b) Cé thé cap nhét duge mor bdn ghi cia mot sinh vién cho trudc.

¢) In bdo cdo.
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D€ 1am duoc diéu d6 chuong trinh cdn ¢6 ba nhiém vy chinh nhu sau:
a) Poc tép dé 14y thong tin.

b) Xuli tép.

¢) Ghi tép.

Cac nhiém vy nay lai duoc chia ra [im cac nhi¢ém vy nho hon, vi du nhiem vu
xUr If t€p lai bao gém ba nhiém vu nhé cin giai quyét nhw sau;

b Tim lai bdn ghi cita mot sinh vién cho trude.
b.1.1. Timkiém

b.1.2. Hién thi bdn ghi

b.2. Cdp nhdr thong tin trong bdn ghi sinh vién
b.2.1.Tim kiéin

b.2.2. Sita doi

b.3. In bdn tong két nhing thong tin vé cdc sink vién duoe hoc béng.

Cit nhy vay ta s& duge mot cdu triic phan cép dang hinh cay cho bai todn ban
ddu véi mdi mot nie 14 (niir khdng ¢é nit con nao) s€ 1a mét ham. Su két hop céc
ham nay trong mot chuong trinh chinh 13 1 gidi cho bai todn da cho. Trong cic
phédn sau ta s& nghién citu nguyén tic xdy dung va skt dung cdc ham ciing nhu cdc
cdch trao doi thong tin (rruyén tham s6) gilta cdc ham trong moét chuong trinh C.

4.2. CAU TRUC TONG QUAT CUA MOT CHUONG TRINH C

Mot chuong trinh viét theo ngon ngit 1ap trinh C 1a mot ddy cdc ham (ndi
ham sé tiuge hién mor phdn viée néo ds) dé gidi quyét mot cong viéc tron ven, trong
do phai c6 mot ham chinh goi 12 ham main. Thit tu cila edc ham trong chuong trinh
c6 thé wy ¥ (fuy nhién chitng phdi ditoc khai bdo trieée khi sit dung), nhung chuong
trinh bao gié cling chi dwoe thiee hién bdr ddu tir ham main. C6 nghia 1a chuong
trinh s& chi thye hién bat ddu tir cau lénh sau diu ‘{’ clia than ham main cho dén
khi gap dau ‘}> ddnh dau sy két thiic cfia him main. Cic ham khéc s& chi duge thue
hi¢n qua cdc 16¢ goi ham nam bén trong than cha ham main m3 thoi.

Cau tric téng quét clia mot chuong trinh C s& ¢6 dang nhu sau:
+ Cdic chi thi tién xirli:
#include
#define
+ Cdc dinh nghia, khai bdo cita cde kiéu diy liéu va edc bién ngodi.
+ Khai bdo nguyén mdu ciia cdc hém,
+ Ham main

+ Dinh nghia ciia cdc ham.
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Chit y:
- Cac chi thi tién x{t 1i ¢6 thé nim & bét cq dau trong chuong trinh va né sé c6
hiéu lye tirkhi xust hien.

- Céc dinh nghia va khai bo cdc kidu dir ligu va bién ngodi ¢6 thé nim xen
ke gilta cdc him nhung s& khong thé dugc sir dung trong cdc ham dwge dinh nghia
trude khi dinh nghia bién hay kiéu dit lisu dé.

- Vi tri cha ham main ciing c6 thé ndm xen ke gilia cdc ham khic.

- Cdc ham khong thé khai bdo 16ng nhau, nghia 12 khong thé khai bio mét
ham ndm trong mot ham khéc.

43.QUY TAC XAY DUNG VA SUDUNG MOT HAM
4.3.1. Quy tic xay dung mdt ham

- M&i ham phai ¢ mét tén theo quy tdc dat tén da trinh bay trong chuong 1.
Trong mét chuong trinh khong duoe phép ¢6 hai ham trung tén nhau. _

- Méi ham thudng ¢6 céc gid tri Ddu vdo va cic gid tri Pdu ra. Cic gid tri
dau vio duge truyén thong qua danh sdch tham s6 cha ham hoac thong qua céc
bién toan cuc, cdn céc gia tri ddu ra duge giri tra v& noy £0i nd thong qua cau lenh

téc dung gi6ng nhur thi tuc (procedure) trong Pascal.
- Cac ham c6 vai trd ngang nhau trong chuong trinh.
- Méi ham trong ngén ngit 1p trinh C, vé nguyén tic bao goém hai phin, mét

phén goi a'Nguyén mdwu ciia ham (Prototype) duge khai béo trude khi ham duoc sir
dung va phén con lai goi 1a Phdn dinh nghia cia him.

Phin nguyén miu cita ham s& mo ta day dii cac thong tin cin thiet lien quan
dén mot ham, dé Ia tén ham, ddu vio (danh sdch tham 56) va ddu ra (gid Iri trd vé)
clta ham theo méu sau: - .

K:'é’qudTr;'Tra’Vé‘ Téanm(DanhSdckThamSé);

Trong d6, danh séch tham s dugc phan tdch nhau bai dauy phdy “ cé thé chi
liét ke cac kiéu tong ting v6i cdc tham s6 ma thoi (kiiong cdn tén bien).

Vi du 4-2. Him ding dé tim s6 16n nhit trong ba s6 cé danh sich tham s6
tuong tng (gid 1ri ddu vao) 1a ba bign thue va gia tri ted vé (ddu ra) 1a s6 16n nhat
trong ba s6 di cho duge mé 1a nguyén mau nhu sau:

Sloat  TimMax (float, Noat, floar);
Y~

Gid trj trd vé Tén ham Danh sich tham s&
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Phan dinh nghia cia ham lai bao gbm hai b6 phin d6 1a Dong tiéu dé va
Thdn ham. Dong tieu dé thyc chit 12 nguyén miu cia hAim dugc viét lai nhung phai
cé tén cdc tham s6 twong Gng v6i cic kidu dif lidu (phdn tdch nhau bdi ddu phdy).
Céc tham s6 nay dugc goi 13 cic tham so hink thitc. Phdn thdn ham thuc chat 13
mot Kkai lénh nhim thuc hién nhi¢m va ciia him véi nguyén liéu ban ddu 1 gid tri
cdc tham s6 va két thic bing mot Ienh return(Bi¢uThirc); d€ tra két qui tim duogc
cho noi goi né. Cau lénh nay cé thé ving mat néu ham khong cé gia tri tra vé (&rd
vé kiéu void). Trong than ham c6 thé cé nhiéu hon mot cau 1enh rerurn & nhimg ché
khdc nhau, khi gap cdu [énh ndy mdy s& tinh gid i BiéuThirc (néu cé) dat sau né,
x6a c4c bi€n cuc bg, xda cac tham s6, gdn gid tri ctia biéu thite tinh duge cho ham
16i thodt khoi ham, tra quyén diéu khién vé cho ham goi né d€ thuc hién lenh ti&p
theo ngay sau 1&i goi ham.

Sau khi dinh nghia, d¢ c6 thé sir dung duge ham ta phai thuc hien mot Iov gei
ham theo miu sau trong than clia hAm main hoac trong mét him khic duoge goi béi
ham main:

TénHam (Danh sdch cdc tham s6 thuc);

Vi diéu kién s6 tham s6 thuc phai bing 56 tham s& hinh thic va kiéu clia
céc tham s6 thyc phai phil hop véi kiéu clia cde tham s6 hinh thite tuong img.

Vi du 4-3. Ta c6 thé viét cu thé vi du & 4-2 nhu sau:

nleloceioiotehuiftiohdtinhoiaiodolotoioholoioleel it viniinioiniohliivieiodsatatoboabobdodsdobodbebdobobobot ol *
#include “stdio.h”

#include “conio.h” B

float TimMax(float,float,float); /* Nguyé&n mau cla ham */

r*

int main{)

float x, y, z; /*Cac tham s& thuc clla ham*/
clrscr(};
printi{"\nHay nhap ba so can tim Max x, y, z= ")
scanf(*%f%I%f", &x, &y, &z);
printf(*\nGia tri lon nhat trong ba so x= %10.2f , y= %10.2f, z= %10.24
la Max= %10.2f", x, y, z, TimMax(x, y, 2) ‘*);
getch();
return Q;
} " Két thie ham main */
!‘I' ﬂ'I‘I‘ktﬁ*i*******!‘I"*ﬂ'*t***i***********ﬂ'ﬂ'!I*l**tt*****!‘***Hﬂ'ﬂ'ﬂ'!**ﬁﬁ***********t**!*l’t**ltﬁ* *’f
!* Binh nghia cha ham TimMax */
float TimMax(float i, float j, float k) @® /*Dong tiéu dé*/
{ /* B4t dau phan than ham TimMax */
float Max; /* Bi&n cuc bd clia ham */
Max=i>j?i:j; /* Tim s6 16n nhét trong hai sG iva j*/
return (Max > k ? Max : k}; /*So sanh véi s con lai*/
} /* K&t thic ham TimMax*/

¥ Lbi goi haim TimMax bén trong hiim main.
* Cdc tham 58 hink thite c6 th€ cling 1€n hotic khic tén véi cic tham s6 thuc sy trong 14 goi
clia him. Chiing ta 58 hiéu 5 hon 1rong muc 4.3.2
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4.3.2. Hoat dong ctia ham

Trong ham main, khi gip mot 19 goi ham (nhw trong cdu 1énh printfl) cia vi
du trén), midy s& chuyén dén thyc hién hdm duge goi v6i céc gid tri ban diu (ddu
vao ciia ham) 12 b6 gid tri duge truyén cho cdc tham sé theo trinh tu sau day:

- My cp phdt bé nhéd cho cdc tham s§ hinh thic va cic bién cuc bf.
- Gdn gia tri clia cac tham s6 thuc trong 11 goi ham cho cdc tham s hinh
thitc tuong ting vira cip phit bd nhé (lam viéc trén bdn Copy ciia cdc tham 56 thic).

- Thuc hién cdc cau 1enh trong than ham (chi ¢é thé thao tdc thuc sy trén cdc
biéh cuc bé va cdc bién toan cuc, con bdn thén cdc tham s6 thuc khong hé bi dnh
huong gi). Ta c6 thé hidu 15 diéu ndy qua vi du sau:

Vi du 4-4. Viét ham thire hién viéc hoan déi gid tri clia hai bi€n nao d6.
!t --------------------------------------------------------------------------------- * 't!‘
#include “stdio.h”
#include “conio.h”
void HoanVi{float, float); /* Nguyén miu cla ham */

"* TR e e e R P R e R e T e R T L el T S P e el n s bl L bbbl bl e I‘I

int main()

float x, y; /*Céac tham s6 thue cla ham*/
clrscr();
printf(*\nHay nhap hai so can hoan vix, y="});
scanf(“%f%", &x, &y);
printf("\nCac gia tri truoc khi hoan vi la x= %10.2f va y=10.21", x, y);
HoanVi(x, y); /*Goi ham hoén vi véi tham s& thuc la x va y */
printf(“\nCac gia tri sau khi hoan vi la x= %10.2f va y=10.2f" , X, y);
getch();
return Q;
W* Ké&t thuc ham main */
!* ll‘l‘l‘*ﬂ"l‘I‘****t******ﬂ'l‘l‘**!l'******t*tﬁtt‘l"l‘ll‘l‘l‘*******t*t*****t**lt**l‘l’!‘***tt**t**ﬁ***ﬁ****l‘ *...'
{* Binh nghia clla ham HoanVi*/
void HoanVi(float i, float j) /*Ddng tidéu dé vai cac tham sd hinh thifc */
{/* B4t ddu phén than ham HoanVi */
float Tam; /*Bi€n cuc bd clha ham*/
Tam = i§;
i=j
j=Tam;
return;
} /* K&t thiac ham HoanVi */

ft WRAR AR TeT A R R T e s e v e A R R R e e e el e ok R R R W A Rk A e e e e e AR R R e ke ek t'..'

Khi thuc hién chuong trinh trén véi cdc gid tri x =10, y =35 thi két qua sau
khi goi ham HeanVi vin 1a x =10, y =35. Diéu nay c6 vé dudng nhu ham HoanVi
da khong thuc hién gi. Trong thyc € thi him HoanVi di lam viéc, tuy nhién vige
trdo d8i nay chi dién ra trén ban Copy cla cdc tham s§ thuc ma thoi, ban than cic’
bién niy khong hé bi anh hudng bdi 151 goi ham. Ra khoi ham, cic gid tri da hodn
d8i trén cdc ban Copy ciing mét theo va do dé ta ¢6 cam gidc chuong trinh Khéng
1am gi ci. Viéce truyén tham s& cho ham theo kiéu nay ngudi ta goi la truyén theo
tham tri.
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D€ c6 thé xr If tinh hudng nay, thay vi s& lam viéc trén cdc ban Copy clia
tham s6 thite ta yéu cdu ham 1am viéc truc ti€p trén cic bién dé bing cach gl dja
chi clia cdc tham s6 thye cho danh sdch cdc tham s6 hinh théc twong tng. Cich
truyén tham sd cho ham theo céch nay goi la truyén theo dia chi. Trong ngon ngit
1ap trinh C, d€ truyén tham s6 theo dia chi thi cic tham s6 hink thirc trong dinh
nghia cua ham phai 12 cdc con trd, con danh sdch cic tham so tluee trong 131 goi
ham phai 14 danh sdch cdc dia chi clia cdc bién dé. Ta ¢6 thé viet lai vi du trén nhu sau:

Vi du 4-5. Vi€t ham thye hién viéc hodn déi £14 tri cia hai bién nao dé (bdn
ham thic hién truyén tham sé theo dia chi).

!* nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 20 ol ok o e e o ke e e o e o *!

#include “stdio.h”

#include "conio.h”

void HoanVi(float *, float *); /* Nguyén mau cita ham */

!* --------------------------------------------------------------------------------- *".‘
int main()

float x, y; /*Cac tham s& thuc clia ham*/

cirscr(); .

print{("\nHay nhap hai so can hoan vi x, y=");

scanf(*%fi%f", &x, &y);

printf("\nCac gia tri truoc khi hoan vi la x= %10.2f va y=10.2F", x, ¥);
HoanVi(&x, &y); /*Goi ham hoan vj véi tham s6 thyc |& dia chi */
printi(*\nCac gia tri sau khi hoan vi la x= %10.2f va y=10.2f" , x, ¥):

getch();
return Q;
}¥* Két thic ham main */
!l‘ ileliniaiakalalab bkl bbb bbbt bbbt il L DL LR 2 T L e e e S T O SO SOy t!

{* Dinh nghia clla ham HoanVi */
void HoanVi(float* i, float” j} /*Dong tiéu d&*/
{/*Bat d4u phan than ham HoanVi */
float Tam; /*Bi&n cuc bd clia ham*/
Tam= *i;
*i - tj;
*j = Tam;
return;

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn *!
- Khi giip cau lenh return hoac dau ‘}> cusi ciing clia than ham thi may s&
x6a cdc tham sd, cdc bién cuc bd (do dé cdc gid tri trén cdc bién ndy citng mat di)
va thodt khoi ham. Néu sau return c6 Bidu thirc thi gid tri cla bidu thitc s& duge
tinh, chuyén ki€u cho phit hop vi gié tri tra vé va duoc gén cho ham. Gid tri nay sé
6 thé dugc s dung trong cde ham khéc nhu gid tri ddu vao cla ching (ddy /4
mdt cdch truyén thong tin giita cdc ham véi nhau) va né chi cé thé 1a mot gid tri
(bién thuong hodc biéh cdiu trirc) hoic mot dia chi (cila bién thuong hodc bién cdu triic).

- Nhu vay d€ céc ham c6 thé trao déi thong tin véi nhau, fa chi ¢6 thé thuc
hién theo mot trong ba cdch sau:

+ Sit dung gid tri trd vé ciia ham (xem vi du 4-9, 4-10).
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+ 8te dung cdch truyén tham s6'theo dia chi (xem vi du 4-5).

Tuy nhién viec triuyén tham s& theo dia chi nhiéu khi sé din dén céc k&t qua
logic khéc véi suy ludn thong thudng. Sy khic nhau nay con goi 13 hiéu ing 1¢. Sau
day 13 mot vi du dién hinh vé hiéu ting 18 khi sit dung truyén tham s& theo dia chi:

#include “stdio.h”
#include “conio.h”

-------------------------------------------------------------------------------- *!
int main()
int x =10;
printf(*Tong la %d", Tang(x) + Tang(x));
getch()
return 0 ;
}
0ottt L TR *
int Tang (int * a)
{ ++3;
return (a);
it B e Ir!

Khi thyc hién chuong trinh ta nhan dugc: Tong la 23

R& rang bang suy ludn thong thudng thi két qua diing phai 1a 22 (vi khi x=10
thi Tang(x) cho gid tri 11). Tuy nhién, & day di xay ra hiéu ung 1¢ do truyén tham
s6 cho ham theo dia chi. Ta c6 thé giai thich nhu sau; & ldn goi thit nhat ham
Tang(x} dd thyc sy lam gid tri cia x ting lén 1 (sifc fa 1] ), do d6 & l4n goi thi hai
gid tri clia x thyc sir s& 12 /2 va do d6 tng s& 14 23.

+ Sit dung cde bién toan cuc: _

Vi cic ham déu c6 thé truy nhap va thay déi gid tri trén céc bién toan cuc,
cho nén ket qua clia ham ndy c6 thé truyén sang ham khéc.

Dac diém: Khéng cdn truyén tham s6 cho him thong qua cdc tham s& hinh
thife (vi cdc ham xit Ii triec tiép trén cdc bién toan cuc) cho nén don gidn. Tuy nhién
khi vi€t chuong trinh ta nén han ché sit dung bi€n toin cuc néu khong cdn thiét (vi
dé gay ra hidu img Ié khéng mong muon, cdu tric chuong trink khong sdng sia va
mdt tinh riéng tu cila cde ham).

Vi dy 4-7. Trao déi thong tin gifta céc ham thong qua bién toan cuc. Chuong
trinh thye hién tinh tdng cdc binh phuong ciia hai s6.

il ialalakeialo bbbt e e L D VNI */

#include “stdio.h”

#include “conio.h”

void BinhPhuong(void); /* Nguyén m&u cila ham */

void Teng(void);

int a, b, ¢, Dem=0; /* Céc bién toan cuc dlng lam tham sé cho cac ham®*/

F il ST A drkEAAAS X ]
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int main()

Tong(); /* Két qua cla tdng luu vao bign ¢ */
printf("\n Tong binh phuong cua hai so %d va %d la %d”, a, b, ¢);
return 0 ;

;I‘ *ﬂ‘!‘!****I‘****l‘t**i-tt********&ttﬂ**t*t"ﬁ‘l‘lII‘!tt"*ﬂ'*“‘***I‘***************************t***** .!

void BinhPhuong()

printf("\nHay nhap gia tri cho so thu %d = 7, ++Dem},
scanf("%d", &a),

b=a*a; /* Ham Ivu gia tri binh phudng tinh dugc vao bién b */
returin;

..{* Hedr e etk e e e g v kT oI R I e Te e T v kv ake e A o vk e e e o e e A S e A R T o e e e e e vk s ok e e el e e e e t!

veid Tong(void)
{

int Tam ;

Bthhuong() r Tlnh binh phuong cia s& thir nhat */

Tam=b ; /* Lay két qua ra, néu khéng gla tri goi 1an 2 s& ghi dé 1én */

Bthhuong() * Két qua Ian tinh hai cling luu trong bién b */
c=Tam+b ; /* Dua két qua ciia t8ng vao bién ¢ */

!* ok e v R T e T e e s o R R A R R R R R A A A A e A ke ek ve e e de ok e e RN e e A de e T e e ek *f

4.3.3. Cac céch truyén tham s6 cho ham

Trong phan trudc ta d3 IAm quen v6i cich x4y dung va hoat dong clia ham
cling nhw cdch truyén tham sé cho ham theo tham tri va theo dia chi. Tuy nhién cdc
tham 56 thuc duoc xét méi chi 12 cic bién don gidn cé sin trong ngén ngit nhu int,
float... Trong phan nay ta s& tiép tuc nghlén cftu cdc cach truyén tham s6 phic tap
hon cho ham nhv méang, ma tran, cfu tric..

1. Tham s6 thuc Ia tén mdng mot chiéu

Khi tham s& thuire 14 t8n mang (mét chiéu) thi tham s6 hinh thifc twong ing
c4n phai 12 mot con tré c6 kiéu phit hgp véi kiéu ciia cdc phdn cla tir mang.

Vi du 4-8. Né&u tham s6 thyc 13 mét mang kidu s6 thyc float MangThuc{50]
thi tham s& hinh thiic MangF wong \ing cliia ham s€ dugc khai bdo theo mot trong
cac cach sau day:

float “MangF; Ho#c cé thé khai bao nhu mét mang hinh thic:

float MangF[]:

Hai cich khai bdo trén 12 twong dwong nhau. Khi ham bét ddu lam viéc thi
gid tri hang dia chi MangT huc cha tham s6 thuc s& duge truyén cho tham s6 hinh
thitc 12 con trd MangF néi cdch khdc con trd MangF s& chifa dia chi ciia phén tit
déu tién trong mang tham s& thyc. Do d6 trong than cha ham ta ¢6 thé ding mot
trong nhing cich sau day dé truy nhap céc phin tir cia mang MangThucfi]:

*(MangF+i) hodc MangF[i]

Vi du 4-9: Viét chuong trinh thuc hién viéc nhap va cong hai da thic P (x)
va Q,(x). Két qua dugc luu trong mang Cyoxmm(X). Dura két qua ra man hinh.
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Dé gidi dugc bai todn nay ta chon cdu tric dit lieu ki€u mang, mbi phdn i
tht { (0=<i<=Max({(n,m)) ctia mang s& lua trit gi4 tri h¢ s6 cho phin ti¥ x' clia da
thic. Phén tif ndo khuyét thi s& c6 hé s6 bing khong. Chuong trinh duge té chiic
thanh cdc ham nhip dit li¢u cho da thic, cong hai da thnic vA dua ra man hinh da
thidc két qua dudi dang Cx= CO*xN0 +CI1*xN +...+Ck*x" v6i k 14 Max(n,m).

I* drkdrdkkki ik kirirdd ke kAo ek kA R kA A A AR R AR AR AR AR RN RNNEENRA RN RN RN AR w "!

#include “stdio,h”

#include “conio.h”

#define Max(A,B) (A)>(B)?(A).(B) .

#define MAX 30 :

int NhapMang(float *, char); /*Khai bao cac nguyén mau clia ham®*/
void HienThi(float *, int, char);

void Cong(float *, float*, float *, int);

P At ek ded A e e R T R TR R R T ke e ke e e ek A A R A A R R R A A R R R A AR R Kk ek *}‘

int main()

int m, n;
float Px{MAX], Qx[MAX], Cx[MAX]; /*Cac tham s& thuc*/
clrscr();
m=NhapMang{Px, 'P’};
n=NhapMang{Qx, ‘Q");
Cong(Px, Qx, Cx, Max(n,m});
HienThi{Cx, Max{m,n), ‘C"),
getch();
return 0;
}* K&t thiic ham main */

'(' AR A RN A A AR A e R e e e ok vk e ek v e e ok e A SO e e e i e e dr e Sl de i dr s e doir e de e o e dede e e e e e e e e deie e e de t’f

int NhapMang(float *Pm, char ch}
{

intn, m;

printf(“\nHay nhap bac cua da thuc %cw\n”, ch);
scanf(“%d", &n);

for(m=0; m<=n; ++m)

printil\nHay nhap he s %c{%d] cho phan tu Y%c[%d].X%d: ", ch, m, ch, m, m),
scanf(“%f", (Pm+m));

for{m=n+1; m<MAX; ++m)
Pm[m]=0;
return n; /*Tra vé kich thudc mang vira nhap*/

F derdesienk s ek e e e de v e e e e v e ol e e e ol e o e ol e e e o el e O e R AT S Fe e s dod v e e e e e gk o e de e s e i e e *f

void Cong(float *px, float *gx, float*cx, int m)

inti;

for(i=0; i<=m; ++i)
ex[i]= px[i]+ax[il;

return;

P Al A A Al e R T T R T R W I e e e e e A e e e e e e e oA st ke ki e de dode e e de e ded e s do e dede e e s e dedode e de e e o !'f
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void HienThi(float *Pm, int m, char ch)

{
int i, Dau; /¥ Dau =1séinra diu + */
printf("\nDa thuc ket qua se co dang nhu sau \n™);
printf(*%cx= ", ch}),
for(i=0; i<=m; ++i)
if(Pm[i]t=0.0)
{

iffPm[i]=0) Dau=1;

else Dau=0;

if(Dau) printf("+"):

printf{*%. 1f*X*2%d", Pm{i, i);
}

return;

.‘.(* ek e R T e e o ol e e v e o v e s iy o ol o o e e e i oo o e T T 8 e 3 o o e o e ol e o o e e i e ol e e e e e e e ke e *;
Bai tdp:
- Nhan xét gi vé cich truyén tham s§ trong cdc ham trén? N&u khéng ding

tham s& chi kich thudc clia méang trong cdc ham Cong va HienThi thi ta phai 1am gi
trong triwdng hop nay? Sita lai chuong trinh.

- T6 chitc dit lieu nhw trén ¢6 wu va nhuge diém gi 7 C6 thé khic phuc duge
hay khong ? Néu duge thi khéc phuc nhu thé nio ?

- Clu lénh for(m=n+1; m<MAX; ++m}
: Pmim]=0;
Trong haim NhapMang cé tic dung gi?
2. Tham sé thyc la tén mdng hai chiéu (ma trdn)

Khi tham s& thuc 13 t&n clia mot mang hai chién MaTran{30]{40] ching han,
thi vdn d& tr& nén phifc tap hon nhiéu. Ta c6 hai cich khdc nhau dé thye hién diéu nay.

Cdch I

Ding tham s& hinh thirc 12 mét con trd chifa duge kiéu dja chi float[40] theo
mot trong cdc mau khai bdo sau:

float (*Pf)[40]; hodic
float Pf[][40]; /* M3u nay chi diing dé khai bao tham s hinh thitc */

Trong than ham &€ truy nhap dén cdc phdn tir cila ma tran tham s6 ta c6 thé
dung Pffilfj] (vi Pf da chita dia chi ciia phén i ddu tién trong ma trdn).

Chit y:

Theo céch nay ham chi ¢6 thé hoat dong dugce véi céc méang hai chiéu c6 40
¢Ot ma thol (sé hang tiy y).

Cdch 2:

Duing hai tham s 1a float *Pf; / Chira dia chi phan tif d4u tién clia ma tran */

va intN; /* Biéu thj s§ cot clia clia ma tran™/
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Trong than ham, d€ truy nhap dén phin tir MaTranfi][j] ta dung cong thic
*(Pf+i% N+ j)

Chii y:

Theo cich 2, ma tran dugc quy vé dang véc tg, do dé viéc xit Ii trong than
ham s& phitc tap hon cdch 1. Tuy nhién né ¢6 thé dung cho bt ki ma trin nao.

Vi du 4-10. Xét bai todn cong hai da thitc P, (X,¥} vd Q (X3 1, k€t qua
duge i trong da thite CypagmmisMaxman(Xs¥). Ta c6 the quy bai todn nay vé bai todn
cong hai ma trfn bang cich Iya chon cffu tric dir ligu nhu sir Méi da thic
P,..(%¥) s& dugc luu trit rong mdt ma trdn cip mxn theo nguye:: tac hé s6 clia
phén tir X' ¥’ dugc chita trong phén t& dong i va cét j ciia ma trdn. Vé mit 6 chifc
chuong trinh ciling tuong ty nhur vi du 4-9. Mot diéu cdn Juu ¥ 12 do ham Nhap, Cong
va HienThi 1Am viéc véi cdc ma trin chua dinh trude do d6 phai khai bdo theo cich 2.

F [REpRpnpr e g e R e P R RN S LA L e I et s R b bl bl b *;‘
#include "stdio.h”

#include “conio.h”

#define Max{A,B) (A)>(B)?(A).(B)

#define MAXX 30

#define MAXY 40

typedef struct

int m; S48 dong*/
int n; /*S8 cot™/
} BacMT,
BacMT NhapMaTran(float *, int, char*);
void HienThi(float *, int, BacMT, char*); /* Tham s la mét bién cau trac*/
void Cong(float *, float*, float *, int, BacMT);

!* P T s L T ey e e e s A Dl e b et L b b Lt L b bl e I".'

int main()

int N=MAXY,
BacMT b1, b2, b3; *Ch(fa bac clia.cac ma trdn Pxy, Qxy va Cxy */
float Pxy[MAXX][MAXY], Qxy[MAXX][MAXY], Cxy[MAXX][MAXY]; /* Cac tham
s& thuc */ '
clrser();
b4= NhapMaTran({float"}Pxy, N, “Pxy™); /* Ham trd v& mjt cdu tric chi bac
thuc siuf clia ma tran vita nhap */ '
b2=NhapMaTran((float*)Qxy, N, “Qxy");
I*Tim ¢ap 18n nhét theo ca hai bién cla Px va Qx*/
b3.m=Max{b1.m, b2.m};
b3.n=Max(b1.n, b2.n);
Cong({float")Pxy, (float*)Qxy, (float*)Cxy, N, b3);
HienThi({float")Cxy, N, b3, “Cxy");
getchy{),
return 0;
W* K&t thuc ham main */
!‘i ra T e e T2 12 it daa st A A e E E R AL LT L s R R R e R R e LR b Lt LRt e I‘!
BacMT NhapMaTran{float *Pm, int N, char "Ch)
{
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- BacMT b, i; '
for(i.m=0; i.m<MAXX; ++i.m)
for{.n=0; i.n<MAXY;++i.n)
*{Pm+i.m*N+i.n)=0;
printf("\nHay nhap bac cua da thuc %s theo bien x\n" . Ch);
scanf(*%d”, &b.m);
printf(“\nHay nhap bac cua da thuc %s theo bien y\n", Ch);
scanf(*%d", &b.n);
for(i.m=0; im<=b.m; ++i.m)
for(i.n=0; i.n<=b.n; ++i.n)

printi("nHay nhap he so ‘yoS[%d]{‘%d] chophan tu %s[%d%d]* X %d“YA%d:
Ch, i.m, i.n, Ch, i.m,in,im, i.n);
scanf(*%f”, Pm+i.m*N+ i.n);

return b; /*Tra v& kich thudce thuc clia ma trdn vira nhap*/

}
. ’?! -------------------------------------------------------------------------------
void Cong(float *pxy, float *qxy, float"cxy, int N, BacMT b)
BacMT i;
for(i.m=0; i.m<=b.m; ++i.m)
for(i.n=0; i.n<=h.n; ++i.n)
“(cxy+i.m*N+i.n)= *(pxy+.m " N+i.n)+ “(qxy+i.m*N+i.n);
}
return;
}
P T A A AN R A A AN EE AR NN RN Lh KRR AR R AWK, AR N kA kA ek e
void HienThi(float *Pm, int N, BacMT b, char *Ch)
{
BacMT i;
int Dau;

printf(*\nDa thuc ket qua se co dang nhu sau Any;
printf(*%s=", Ch);
for(i.m=0; i.m<=b.m; ++i.m)

for(i.n=0; i.n<=b.n; ++i.n)

if("(Pm+i.m*N+ i.n)=0.0}
{ .

if(*(Pm+i.m*N+ i.n)>0.0) Dau=1;

else Dau=0;

if(Dau) printf(“+");

Prntf{*%. 1" XA%d*YA%d", *(Pm-+i.m*N+i.n).im, i.n);

*f

Chit y: Né&u tham 56 hinh thic hay gid trj trd vé Ja mot bi€n hay con trd c4u

triic thi c4u tric d6 phii duge khai béo bang tit kho typedef trudce khi st dung.
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44.CON TRO TOI HAM (CON TRO HAM)

4.4.1. Khai niém va cich st dung _

Trong khi viét chuong trinh d6i khi ta cén thiét ke cdc ham ma tham s& thuc
trong 101 goi dén n6.1ai 1a tén clia mét ham khdc. Vi du dé vi€t mot ham tinh tich
phan xéc dinh cho hiim s6 f{x) theo mot cong thic gin diing nao d6, ta cdn truyén
cho né mat d6i s6 chinh 1a ham f{x) d6... Dé ¢6 thé thuc hi¢n duoc diéu nly ta cin
diing dén con trd ham. Con trd'ham 13 mot loai con tré déc bigt ding dé chira dia
chi chia mot ham va dugc khai bdo theo cii phip sau day:

Ki€uTravé (*TenHam)(Danh séch kidu tham s8); /*Khai béo con tré
ham cb kidu la KiéuTravé */
KiuTradVé (*TénHam[Kich thudc])(Danh sach kiéu tham sd);

*Khai bao cho méng con tré ham*/

Vf du 4-11. D€ khai bdo ra mot con trd ham ¢6 ten 1a f, ¢6 kiéu 1 float va
tham s6 hinh thifc ¢6 kifu 1 int ta viét nhu saw: float (*f)(int);

DE khai bdo ra mét con trd ham c6 tén 1a g, c6 kiéu 1a float va cic tham s6
hinh thitc c6 kiéu 14n luot 12 int va float ta viét nhu sau: float (¥g)(int, float);

Dé khai bdo ra moét mang con trd ham gém 30 phén tlr €6 tén Ja M, c6 kiéu
12 float va cdc tham s6 hinh thitc c6 kiéu Idn luot 12 int va double ta viet nhu sau:
float (*M[f[30])int, double);

Mot con trd ham trude khi st dung phéi duge gdn cho mot tén ham xdc dinh,
D& phép gén c6 ¥ nghia thi kidu ham va kiéu con tré ham phai tuong thich. Phép
gin c6 thé duge thue hién ngay trong lic khai bdo hodc sau khi khai bdo. Sau phép
gén, ta ¢6 thé dung tén con trd ham thay cho tén ham. Vi du sau day s& cho ta thay
16 diéu do:

double TinhMax(double x, double y) /* Binh nghia ham tinh 6 lon nhat */

return (x>y?x.y);

}

/Khai bao va gan t&n ham cho con trd ham*/
double ("PMax)(double, double)=TinhMax;
int main(}

printf(inMax= %f", PMax(4.2,6.5)).
}
4.4.2. Ddi con tro ham

Khi tham s& thuc 12 tén cda mgt ham nio dé trong 101 goi bim thi tham s
hinh thire cho him d6 phaéi 1a mot con tré ham.

Khi d6, trong than him ta c6 thé sit dung cdc tham sG con trd ham theo mot
trong ba cich sau:

TénConTrdHam(Danh sach tham s& thyc clia ham dugc tré bai nd);
(TénConTréHam)(Danh sach tham s& thuc clia ham dudge trd bdi né);
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(*TénConTréHam)(Danh séch tham s& thuc clia ham dugc trd bdi nd);

Vi dy 4-12. Viét ham tinh tich phan cila ham mot f{x) trén doan [a.b] theo
Phuong phdp hinh thang bing céch chia doan [a,b] thanh 7000 khoang c6 do dai

nhur nhau. Sau d6 ding ham vira xay dyng tinh va dua két qua ra man hinh tich phén
cla cdc ham sau day:

- f(3)=sinx trong khoéng [0,n/2]

- f(x)=cosx trong khoéng [0,n/2]

- fx)=e" trong khodng [0,1.0]

- f{x)=(e" -2sinx?)/(1+x"} trong khoang [-1.2,3.5]

Gidi: RO rang & day ta phii sir dung ham tinh tich phan ¢é ddi 12 mot con trd
~ ham dé ¢6 thé gan cic ham khdc nhau cho né. Chuong trinh dugc viét nhu sau:

#include “stdio.h”

#include “conio.h"

#include “math.h"

#define Pl 3.14

double TichPhan(double (*f)(double), double a, double b);
double g(double};

P

int main()

printf("\nF 1= %f", TichPhan(sin, 0, P1/2));
printf("\nF2= %f", TichPhan(cos, 0, PIL2));
printf("\nF3= %f", TichPhan{exp, 0, 1.0));
printf("\nF4= %f", TichPhan{g, -1.2, 3.5
getch(); -

~return O;

} .

P R AR A RN R AR AR AR IRk AR I RN N IR bk kA e 0 oo A 0o ey o o *.“f
double TichPhan(double (*f}{double), double a, double b)

{

int i, n=1000:

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

5= (f(a)+f(b))/2, /* Diing ddi con trd ham trong than ham */
for(i=1; i<n; ++i)

s+= fla+i*h);
return (h*s);

double g(double x)
{
double s;

s=(exp(x)- 2"sin(x*x}) / (1+pow(x,4)};
return s:
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Vidu 4-13. Xay dung ham sip x€p téng quét cho mot day # d6i tuong dat trong
ving nhd do con tré Buffer ki€u void trd 16i. Do dai ciia d6i tuong Ia size bytes.
Tieu chudn sp x&p cho theo him SoSanh. Ding ham d6 dé s&p x€p mot dy s6 thuc
theo tiéu chudn tang ddn va mot diy s6 nguyen theo tiéu chuin giim dén.

iftoniniiniohalnieioiorhoioaitobsdeiorbo bt bt LTSS P *f
#finclude “stdio.h”

#include “conio.h”

#include "math.h”

#include “mem.h”

#include “alloc.h” -

#define MAX 20

void SapXep(void *Buf, int size, int n, int (*ss)(void*,void*));
int Tang(void*,void*);

int Giam(void*, void*);

int NhapThuc(float *);

int NhapNguyen(int®);

r

int main(} _

{ int j, SoPhanTu, Y[MAX];
float F[MAX];
SoPhanTu=NhapThuc(F);
SapXep(F, sizeof{float), SoPhanTu, Tang);
clrser();
printf("\nDay so thuc da duoc sap xep la:in");
for(j=0; j<=SoPhanTu; ++)

printf(*%10.2f, F[i]);

getch();

SoPhanTu=NhapNguyen(Y);

SapXep(Y, sizeof(int), SoPhanTu, Giam);
clrscr();

printf(*\nDay so nguyen da duoc sap xep la:\n™);
for(j=0; j<=SoPhanTu; ++j)

{

printf(“%10d", Y{j});

getchy();
return 0;

int NhapThuc(float *Pf)
{
int Dem=0:
printf("\nHay nhap cho mang so thuc :);
while(1)
{

printf("\nHay nhap cho F{%d]= ", Dem);
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scanf(*%f", Pi+Dem);
if(PIDem]==0.0) break;
++Dem;

return (Dem-1};

}
!'I‘ --------------------------------------------------------------------------- L l‘!
int NhapNguyen(int *Pi)
{
int Dem=0;
printf(“\nHay nhap cho mang so nguyen Y
while(1}
{
printf(\nHay nhap cho Y[%d]= ", Dem),
scanf{*%d", Pi+Dem};
if(Pi[Dem]==0) break;
++Dem;
return (Dem-1});
}
!* ............................................................................... * It..f

int Tang(void*u, void*v}

return {*((float*)u)<=*((float*}v));

int Giam({void*u, void*v)

return (*((int")u)>=*{(int*}v));

}
e ohdtichobiotidchouiobobteieiodsiaiieluiclobololoickuinitishiehinaolialoit REERRR R */
void SapXep(void *Buf, int size, int n, int (*ss){void*,void*))
{
void *tg; char "p; intij;
p=(char*)Buf;/*truy nhap viing nhd theo timg byte*/
tg=(char*)malioc{size);
I* SAp xép cac ddi tudng™/
for(i=0; i<n; ++i)
for(j=n; j>=i+1; )
if(\ss(p+i*size, p+|"size))
rD8i ché hai ddi tugng cho nhau™/
memcpy(tg, p+i*size, size), /*Copy size byte tif dia chi p+i*size
v30 bién tré tg, ham nay duge khai bao trong mem.h*/
memcpy(p+i*size, ptj*size, size);
memepy(p+j*size, tg, size);
}
}
'(* ------------------------------------------------------------------------------------ * t;'




4.5. DE QUY VA VIET CHUONG TRINH KIEU BE QUY

4.5.1. Khéi niém vé dé quy

1. D6t tuong dé quy va dinh nghia dé quy

Mot d6i tugng duoc goi 14 d¢ quy néu né bao gém chinh né nhur mot bo phan
hodc duge dinh nghia dudi dang clia chinh né.

Vidu 4-14. Sau diy 1a mot s8 cic dinh nghia dé quy trong toén hoc

* Dinh nghia cia s6 tw nhién

a) 1 la mét s6 tw nhién.

b) x Ia mot 56ty nhién néu nhu x-1 ciing ld mot s6 tw nhién.

* Dinh nghia n!

a)0i=1

b) ni=n*(n-1)!

2. Gidi thudt dé quy va ham dé quy

Néu 14 giai ciia mot bai todn T duge thyc hién bing 101 gidi cha mot bai toan
T c6 dang gidng T thi d6 13 mot 101 giai dé quy. Giai thuat tuong tng vdi mot 14
gidi d¢ quy thi goi 12 gidi thudt dé¢ quy. Mot ham dugc viét theo mot gidi thuat dé
quy thi duge goi 1 ham d¢ quy. Thong thudng mot ham d& quy phai cé mot I&i goi
dén chinh né trong than ham hozc duge goi mot céch gidn ti€p qua mot ham khic.
Khi mét ham goi d¢ quy dén chinh né thi mdi 14n goi mdy s& tao ra mot tap cic
bi€n cuc b méi doc ldp voi cde 1o goi trwde dé va cic bién nay s& mat di khi ban
ham duge goi d6 két thiic. C6 bao nhigu 191 goi ham duge thyc hién thi cling ¢6 bay
nhigu 14n ham duge két thiic va trd gid tri vé cho noi dd goi né. Chinh vi thé tron
khi viét chuong trinh dang dé quy, cdn phai hét sic chd ¥ dén viee rruyén tham s6
va gid tri trd vé ciia ham. N&u khong c6 thé din dén treo may hoac cho két qua sai.
Hinh v& sau s& mo ta khd diy dii cho céc hoat dong ciia ham viét theo kidu dé quy.

Ham duoc goi 1n i s& tré gid tri vé cho ham di goi n6 & 14n i-1. Céc ban ham
& cdc 14n goi khéc s& khong thé truy nhap duge gid tri nay.

#include ... Ham dé quy duge goi 14n |
maing) { Ham duoc goi l4n 2
1% goi Ham dugc goi ldn 3
:gn chinh ié4 goi o o _ E
L goi d&n ham _ dequy | oo Shinh
dugc viet dé quy e 6 *
l \

Hinh 4.1. Hinh dnh minh hoa hoat déng cha cic [oi goi d& quy.
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Bai tdp:

C6 phan xét gi vé& céc mat sau, khi chuong trinh viét theo dang d¢ quy?
- Vé téc dé thuc hién
- Cau tritc chuong trinh
- Cdch thitc thuc hién

4.5.2. Thiét ké gii thuat dé quy, viét ham kiéu dé quy

Viéc thigt k€ giai thuat dé quy ciing tuan thii theo cdc nguyén tic di néu
trong muc 4.1. O day, ta cdn xét cdc trudng hgp sau:
a) Truong hop I: Ban than cdc bai todn dang xét da duge dinh nghia & dang dé
quy. Khi d6 viéc xay dyng cdc ham d¢ quy khong may khé khan (chi la van dé md
héa dinh nghia d6 bang ngon ngit lap trink).

Vi du 4-15. Xét bai todn tinh #/ & trén. Tir dinh nghia cla no ta ¢6 thé xay
dung ham dé quy nhu sau:

long GiaiThuat( intn )

if(n==0)
return 1;
else
return (n*GiaiThuat( n-1)}; /* Chira 16i goi d&n chinh nd ™/
}
b) Truong hep 2. V& nhiing bai todn chua c6 dinh nghia dé quy ta phai di tim
dinh nghia d¢ quy cho né (nél cd thé) réi tién hanh nhu trudng hop 1.

Vi du 4-16. Xét bai todn c6 tinh s6 lugng cdc cap thd & thing thi n biét
ring, ban d4u ta chi c6 mot cap tho con. Céc cap thd s& sinh san theo quy lugt sau
day (ddy nay con ditoc goi la ddy s6 FIBONACCH):.

- Chi hai thang sau khi ra doi mot cdp thd mdi dé ldn ddu ra mot cdp tho
con (mét duc, mdt cdi).

- Sau khi dd sinh con thi méi thang saw dé ching sé sinh ra mot cdp tho
con moi.

Gid thiét réng cdc con thd khong bao gids chét.

Tir bai todn trén ta ¢6 nhan x€t sau:

Néu & thang thit n-1 ma tat ¢4 céc cap tho déu cé thé sinh dé thi & thang thin
ta 58 c6 s6 cap thd gdp doi & thing thir n-1. Tuy nhién, & thang thit n lai chi c6
nhimg cap thod & thdng thit n-2 sinh dé duoc. C6 nghia 13 s6 cap tho & thing thi n s&
ting 1¢n diing bing s6 cap thd dd cd & théng thi n-2. Né&u gia st ring:

Ham Fibonacci(n) cho ta s6 cdp the J thing tur n thi

ham Fibonacci(n-1) s€ cho ta s6 cap the d thdng thit n-1va

ham Fibonacci(n-2) cho ta s¢ cdp thd & théng thit n-2

Nhu phan tich & trén thi ta ¢6 cong thitc dé quy sau day:

Fibonacci(n) = Fibonacci(n-1)+ Fibonaccifn-2}
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Vo Fibonacci(l)=1
Fibonacci(2)=1 /*thdng ddu va thdng tiép theo vdn chua sinli*/
Hai truong hop ndy ngudi ta con goi 12 trudng hop suy bién hay diéu kién
déu va viéc tinh cho cdc trudmg hop khdc phai dua trén cdc trudng hop nay.
Tl cong thife dé quy vira tim duoc ta ¢6 thé viét ham dé quy nhu sau:
long Fibonacci(int n)
if((n==1)||(n==2))
return 1;
else
return (Fibonacci(n-1)+Fibonacci{n-2));

}

Tir viéc thiét k& giai thuat va viét cho cdc ham dé quy ta rit ra cdc dic diém
sau day cho mot ham dé quy:

(1} Trong ham phdi cé Ii goi dén chinh né (truc tiép) hodc goi dén mét ham
khdc ma ham ndy lai chita mot 1i goi dén né (gian tiép).

(2)  Sau mdi ldn goi ham kich thiéc cila bdi todn theo mét nghia nao dé phdi thu
nho hon trieée, tién ddn 16 trirdng hop ddc biét goi 1a trudng hop suy bién.

(3) Trong dinh nghia dé quy bao gic¢ ciing phdi 16n tai mot tricong hop ddic biée
(tinh khdc cdc truong hop khdc) goi la truomg hop suy bién ma ¢ dé gidi thudt sé
k&t thiic va trd két qud vé cho 101 goi trude dé. Pay la ddc diém vé cung quan trong
no quy dinh tinh dimg cita thudt todn, néu khong ta cé thé roi vao vong ldp vé tdn.

Do vdy khi viét cde ham dé quy bao gie ciing phdi kiém tra truong hop suy
bién trude khi dua ra 16i goi dé quy.

4,7, CAU HOI VA BAI TAP

1. Hay phan biét viéc truyén tham s6 theo tham tri vA truyén theo dia chi
trong qud trinh trao déi dit Iiéu véi cic hdm? cho vi du,

2. Phan biét tham s& hinh thifc va tham s6 thuc ctia ham ? Cho vi du.

3. Sy khic nhau giita t6 chic chuong trinh trong ngén ngir 14p trinh C va
Pascal 1a gi? Uu va nhuoc clia timg loat ciu tric 46 7

4. Phan biét gi4 tri tra vé va danh sich tham s&? o

5. Hay trinh bdy cdc cich trao ddi théng tin khdc nhau gitta cic ham trong
mot chuong trinh viét bang ngon ngit 1ap trinh C ?

6. Viét lai vi du 4-9 béng cdch td chic dir liéu theo kiéu danh sach néi don.
7. Vi€t lai vi du 4-10 bang cich 16 chirc dit liéu theo ki€u danh séach.

8. Hay viét chuong trinh tinh gid tri cta cidc ham sau roi liét ké két qua (theo
tung cot cho méi ham) ra man hinh:

f1=x% f2=sinx; f3=cosx; fd=¢" ; va {5= sqri(x) voi x 18y cdc gid tri tr 1.0 dén
10.0 theo budc nhay 12 0.5
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9. Vi€t chuong trinh thyc hién nhan ma tran vuéng cip n véi vée to X (n phdn nd).
10. Vi€t chuong trinh thue hién hodn vi mot ma trin chit nhat mxn

11*, Viét chuong trinh tinh c4c gid tri nhé nhét va 16n nht cia ham s6 fx)
trén doan fa,b]f, véi f cho bét ki.

12. Tim mét nghiém ctia phuong trinh f(x)=0 trén doan [a,b] véi gia thist
f(x) lién tuc trén doan da cho va flajf{bj<0

13*, C6 n ngudi lam » vige. Bi€t ring-n€u ngudi 7 1am viéc j thi dat hidu qua
afi]/j]. Hiy lap phuong 4n phin cong méi ngudi mot céng viéc sao cho téng hiéu
qua 1a I6n nhat.

14. Viét chuong trinh nhap toa do » diém trong khong gian (x,y;z) réi tim toa
d¢ cdc dinh clia mét hinh hop c6 céc canh song song véi cac truc toa d6 va chifa it
ca cic diém trén.

15. Viét ham thyc hién viéc d6i toa do clia hai véc to cho nhau.

16. Viét ham thyc hién viéc hodn vi gid tri cic phdn tir tvong (ng cha hai ma
tran ¢6 cung kich thude A va B. Pua két qua ra méan hinh.

17. Viét ham dé vigt mot cau vio vi tri (x,y) va ham x6a cu tir vi tri (X,y) tr&y
di, trong d6 (J <=x<=80;1<=y<=25). Diing cdc ham d6 viét mot chuong trinh cho
dong chit :

“Pai Hoc Bach Khoa Ha Noi” chay trén mén hinh i trdi qua phéi hoac chay
trén dudng chéo man hinh tdy chon.

18. Vi€t chuong trinh nh4p mot van ban T, d€m céc ki tr khac nhau va sd ldn
xuat hién céc ki ty d6 trong 7. Tinh ti s6 giita s6 14n xu4t hién timg ki tu véi do dai
van ban T. Pua k&t qua ra min hinh.

19*, Viét chuong trinh thuc hién viéc d6i mét s6 tir co s6 10 sang co 58 16.
Dua két qua ra man hinh dudi dang s6 hé /6.

20. Viét c4c ham thye hién cdc thao tdc bd sung, loai bd trén danh séch méc ndi ?
21. Vi€t cdc ham thyc hign c4c thao téc b sung, loai bo trén danh sdch tuyén tinh ?
22. Viét céc ham thire hig¢n céc thao tic bd sung, loai bo trén hang doi?

23. Viét céc ham thyc hién cdc thao tc b6 sung, loai bd trén ngan x&p?
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Chuong 5
TEP VA CAC THAO TAC VAO RA
MUC TIEU CUA CHUGNG NAY

> Hiéu ddc diém va ban chdt cia viéc luu trit diz liéu trén cde tép tin

> Hiéu cdu triic cida tép tin ciing nhu nguyén Iy hoat dong khi tiéh hanh thao
tdc trén 1ép tin

> Hiéuva biét cdch viét chuong trinh xit Ii tép truy nhdp tudn ty

»  Hiéu va biét cdch viét chuong trink xit Ii 1ép truy nhdp ngdu nhién

5.1 CACKHAINIEM VA CAC DAC TRUNG KHI LUUTRU THONG TINTREN TEP

- Viéc luu dif lidu trong bo nhé cho cdc bién, mang, cdu tric... ma ta di lam
quen tir ddu gido trinh cho dén thdi di€m nay chi I2 tam thoi, tat ca cdc dif liéu nhu
vy s& bi mét khi chuong trinh két thiic. D€ c6 thé Ivu giit duoc dit lieu 1au dai va c6
thé mang di ti noi ndy sang noi khéc, ngubi ta sir dung mot cach Iuu trit khéc dé 1a
o 1riz & by nhé ngoai (dia tix, bang tit, dia CD...). Viéc quan I dit liéu theo cdch
luu trit ndy dugc dua trén viéc quan M cic tép (hay con goi la cdc file). Trong
chuong ndy ching ta s& tim hiéu c4u tric, dac diém ciing nhu céc thao tic xit If trén
t8p, ca v6i t¢p truy nhap tudn ty ciing nhv tép truy nhap ngéun nhien.

Hé théng phén cdp cde tép trong MS-DOS

H¢ théng cic tep trong MS-DOS mo ta céch cic tép duge t6 chiic va quan Ii
bdi he diéu hanh. MS-DOS diing hé thong phan c4p cic tép theo cfu tric hinh cay
trong d6 c6 gdc 1a thw mug gdc, 1iép dusi 1a cac tep hodc cic thu muc con, méi mat
thu muyc ¢6 thé ¢6 c4c tp vA cdc thr myc khéc nim dudi né. _

BDudng ddn dé truy nhép cdc tép :

Céc tép trong MS-DOS dugc x4c dinh béi dudng din clia né. P6 13 mot xau
v6i 4 thanh phin: Tén & dia, tén cdc thu muc, tén tép VA phin mé réng. Sau day 1a
mét vi du vé dudmg din dén tep text.txr: “CNLapTrinh\TC2\BaiTap\ext.txt”, Cin ctt
vao dudng din nay ta cé thé truy xuat dén mot 1ép cin xét.

Cde cdch thike thao tdc trén tép tin va cic dic trung

Dé ¢6 thé thuc hién dugc cac thao tic trén tép tin, trong ngon ngit 1ap trinh C
ngudi ta ti€n hanh thong qua cdc ham thu vién. Cic ham nay dugc chia 1dm hai
nhém d6 14 nhém cde ham cdp I (con goi la céc ham triuy nhdp & miic thdp, chiing
duge khai bdo trong cdc tép tin thu vién io.h, fentlh, sysistat.h va dos.h) vi nhém
cdc ham cdp 2 (dupc khai béo trong tép tin thi vién stdio-h). Céc ham cép 1 thuc
hién viéc doc ghi nhu DOS. Chiing cé dac trung la:

+ Khong 6 dich vu xudtinhgp riéng cho tung kiéu dit liéu ma chi ¢é céc thao
tdc trén cdc byte. - _

+ Méi tép khi hoat déng déu cé mot the goi 1o the file. Moi thao tdc xudt
nhdp dén tép cua cde ham déu théng qua the ndy.
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Céc ham cép 2 dugc xay dyng dua trén cic ham cip 1 nén dé sit dung va
nhiéu chic ning hon. Chiing c6 dac diém la:

+ C6 cac dich vy xudtinhdp cho timg kiéu dit liéu (c6 cdc ham thao téc trén
cdc 56 nguyén, ki tu, cdu tric... ).

+ Cdc thao tdc xudtinhdp dugc thong qua mgt viing dém trung gian (khéng
diege docight truc tiép) nham lam ting t6c do xudiinhdp gidm bor s6 ldn truy nhap
dia ur. Khi doc, dit liéu dugc Idy v ving dém va chi khi viing dém dd tréng rdng
mdy mét truy nhdp dia dé Idy dit liéu dua vao viing dém cho cdc ldn doc tiép sau.
Khi ghi dit liéu vao tép, théng tin ciing duoc’ cdt vao viing dém v chi khi viing dém
ddy dit ligu mdi duoc ddy lén dia. Chinh vi v@y khi lam viéc trén 1ép ta cdn chi ¥
dén thao tdc vét viing dém dé ranh mdt mat thong tin.

+ Cdc ham cdp 2 lam viéc vdi 1ép thong qua mét con tré goi la con tré tép
dé la mét con trd c6 kiéu la cd tric FILE (cdu tric nay d@ dugc dinh nghia trong
stdio ). Moi thao tdc trén ép sé diugc tién hanh thong qua con tré nay.

Chinh vi tinh don gidn, dii va dé sit dung ma cdc him cdp 2 thudng dugc wa

diing hon so v6i cdc ham cdp 1. Trong gido trinh nay chit y&u dé cap dén cic thao
téc trén tép bing cdc him cap 2. :

Vé& mat cfu triic, méi mot €p tin (dit duge xdy dung bdng cdch ndo) déu
duoc t6 chitc du6i dang mét danh sdch tuyén tinh (do d6 né c6 céc tinh chat cia
ciia danh sdch tuyén tinh) va bao gém mot dly cdc bytes 6 gid tri tir O dén 255, 56
byte clla day nay chinh 1a do dai cia tép. Mot gid tri dac biét (khdc cdc gid tri khdc)
danh déu sy két thiic cia t&p d6 1a gid tri -1, gid tri nay dugc dinh nghia cho diu
hié¢u ket thic @p EOF. Trong qud trinh doc tép tin, khi gip EOF mdy sé coi 1a d két thiic
tép va thao tic doc dimg lai. Khi d6 ham feafl) s& trd vé mot gid tri khic khong (gid #i 1).

5.2 CAC CHE BO THAO TAC TREN TEP TIN

Trong ngdn ngit 14p trinh C, khi sit dung cdc ham c4p 2 ngudi ta phan biét hai
ch€ d9 thao tdc trén cdc ©p tin d6 1a ch& do xuat/nhap theo kiu nhi phan va ché do
xudt/nhap theo kiéu vin bin. Mdi ch€ d6 cé nhimg dic diém riéng ma trong khi
ing dung, tlty theo timg hoin canh cu thé ta sé lya chon ché& d6 nio cho phil hop.

Xugt/nhap ki€u nhj phan 12 kiéu xust/nhap ma trong dé dif ligu duge ghi/doc
irén tép theo cdc bytes nhi phan nhu chiing ndm trong bo nhd trong (di7 liéu khong
bi bién ddi gi). |

Con xudt/nhap kiéu van bin 13 kiéu xudi/nhap trong d6 c¢6 sy chuyén déi déi
véi moét s ki tir dac biét dé cho phit hop véi cic tép van ban cha DOS. Céc ki tir diic
biét d6 1a ki tr chuyén dong c6 ma 1a 10 (md ASCII) va ki tw ma 26. Mot diém
khdc biét nita ctia ch€ 40 lam viéc nay véi ch€ d6 lam viéc theo kiéu nhi phan 1
cach thitc luu trit diz liéu kiéu s6. Cic s6 trong ché d6 ndy sé duoc lwu trir dudi dang,
moét chudi cdc ki tw. D6} véi cdc ki tr con lai thi hai ch€ do xudt/nhdp 1am viee
giong nhau.

Trong ch€ d6 xuft/nhap ki€u van ban khi ghi, mot ki ty ma 10 s& duoc
chuyén thanh hai ki tyr 12 ki tw ma 73 va ki oy mé /0. Khi doc, hai ki g ma 73 va 10
lién ti€p trén tép s& duge hop lai cdn mét ki tw mi 70 nhv nguyén thiy. Diéu nay
c6t d€ phil hop véi cdc van ban clia DOS vi cdc van ban ndy mbi dong s& duge k&t
thiic bing hai ma 13 v /0. D&i v6i ma 26 (ki e IA trong hé 16) 12 mi danh ddu su
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ket thiic chia c4c tep trong moét s6 hé soan thio nhu C, Pascal. .. thi khi doc, néu gap
ki iy c6 ma 14 26 hoic EOF thi ta déy nhin duge mot ma ket thiic tep EOF véi gid
tri bing -1 va ham feof s& cho gid trj khdc khong (diing). Do vay, néu bing cich nio
d6 ta dua duoc ma 26 vao mot vi tri & gifta cla tép tin thi khi ma tép tin theo kidu
van ban, doc dén ma ndy chuong trinh doc s& dimg hin vi lic d6 ham doc s& phat
sinh gid tri -1 (md EOF) d€ bdo rang da ket thiic tép tin.

Khi thao tdc véi cdc s6, nén im viéc theo ch& d6 nhj phan vi cdc If do sau:

- Néu ta da ghi dit ligu 56 & dang nhj phén sau ds lai doc trong ché d¢ van

- Kii mgr dit ligu 56" dupe 8hi trong ché do van ban sé 8dy ra tén bé nhé do
no s€ luu 56’ d6 dug dang cde ki tu lién 1iép nhau. Vi dy khi ghi 56" nguyén 2003
theo ché’ dé van ban th thay vi né dige luu triz trong 2 byte (véi s6 nguyén) thi no
lai duoc ghi trong 4 byte (cho bon kit 2°, L 0va '3).

Trong méi ché do trén, ta Iai ¢6 thé 1am vigc theo kidu tuin tur hoic ngiu
nhién. Nhu da duge dé cap rong muc 5./, 1€p chinh 13 mét dang danh sich tuyén

hutong cud’ tép mor s6 byte diing bdng s6 byte 4 doc/ghi). Nhu vay, viec xudt/nhap
dit liéu duge ti€n hanh tusn twr theo chidu tir ddu dén cusi t€p tin. Cich thitc Iam
viéc ndy dugc goi 13 truy xudt tép tin theo kiéu tudn ty. Tuy nhién, trong ngén ngit
12p trinh C ciing cho phép ding cdc ham d€ d; chuyén con tré chi vi dén mot vj trf
bétt ki trong t8p, phuc vu cho céc thao tic <ap nhat tép tin (b6 sung, sita chiza...). Cich
thite. 1am viéc nay duge goi ia truy xudt 1ép tin theo kidu ngdu nhién vi sé duge dé cap
trong mgt muc riéng.

'5.3.CAC THAO TAC CO BAN TREN TEP TIN
5.3.1. Mé déng tép, xéa ving dém va kiém tra 16
Day 14 cic thao ¢ thudng xuyén va quyet dinh trong qué trinh lam viéc vai
CAc t&p tin. Muén thuc hién duoge céc thao tic (doc, ghi, cap nhér...) tren mot 1ép tin
nao dé, trude d6 phai ding ham mé tép tin dé theo cij phdp nhu sau:

FILE *fopen(const char* TénTép, const char * Kiéu);
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Trong 6 tham s6 thif nh#t 12 #n ciia tép cdn md, cdn tham s6 thi hai 13 kidu -
truy xut. Kiéu truy xuft duge cho trong bang dudi day: a
Bdng 5.1. Bang céc kiéu truy xuft t¢p tin cho ham fopen
Kiéu Chiic nang
0 R v M& mot tép chi doc theo kiéu van ban, s& c6 15i néu t¢p khong tdn tai.
“w”: “wt? | M&motip méi o ghi trong ché 38 vin ban, ndi dung clia tép bi xod néund & 16n tal.
Mé& mot tep d€ ghi b8 sung trong ché do vin bén, néu tép chua 16n tai n6 s&

B, G

a”: “at”

duoc tao méi. .
“ry” M3 mét tép d€ doc trong ché€ d6 nhi phan, s& 6 16i néu 1gp khong tdn tai.
b M& mottep méi d€ ghi trong ché 89 nhi phin, ndi dung clia t8p bi xod néia nd d 1n tai.
b Mé& mot tep dé ghi b3 sung trong ché do nhi phan, n€u ¢p chua tdn tai né

s& duge tao mdi,

“ra7 - crat” | M mot tép dé doc va ghi trong ché 6 van bin, s& ¢6 16i néu 1¢p khong ton 1al.

, | Mé& mét ep mai dé doc va ghi trong ch€ do van ban, néu t¢p di 16n tai noi
dung clia nd & bi xod.

£,

W+“ : “W“’l‘

Mé& mot tep dé doc va ghi bd sung trong ché do van bén, néu tép chua tba
tai né s& duge tao méi.

“r+b” Mé mét tép d€ doc va ghi trong ché do nhj phan, s& o6 16i néu ¢p khong 16n tai.
M& mot eép méi dé doc va ghi trong ch& do nhi phan, néu tép di 160 i ndi
dung cha né s& bi xod.
M& mot tép dé doc va ghi b sung trong ché do nhi phan, n€u t&p chua tén
tai nd s& dugc tao méi.

ua+” : na+ln

“w+b”

“a+b”

Cong dung: Him ding dé m& &p theo cdc ché do chi dinh. Néu thanh cong
ham trd v& mot con O ki€u FILE (con tré tép) tmg v6i tép vira duge mé&. Néu ¢é
161, ham tra vé gid ui NULL.

Tén gp tin
Cic ché d9 doc, ghi...

Chuong trinh C Con trb t&p Heé didu hanh
(néu thanh cong)

Hinh 5.2, Ti€n trinh md t&p tin trong ngdn ngi 14p trinh C

Vi du 5-1. D& md mot tép c6 tén 1 VanBan.txt do con trd ¢ép PT uwd 161
diing dé ghi theo kidu van ban va mot tép c6 tén 1a NhiPhan.bir do con u6 t¢p PB
trd t3i ding d€ ghi theo kidu nhj phan ta 1am nhu saw:

FILE *PT, *PB; /* Khai b4o cac con tré t&p */
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PT=fopen("VanBan.txt”, “wt");
PB=fopen(“NhiPhan.bir", “wb™);

Chi y:
- Mot t€p tin sau khi dd mé ta méi c6 thé thyc hien cic thao tic doc/ghi trén
d6 bang cdc ham doc ghi.

- Trong khi vi€t chuong trinh luén phai kiém tra xem liéu thao tic m& tép tin
c6 thanh cong hay khong? Néu thanh céng méi tién hanh cic thao tic ti€p theo,
nguoc lai phai thong bdo tinh hinh 181 cho ngudi sit dung bist. D€ thyc hién diéu d6
thong thudng ta ding doan chuong trinh san:

V£ dy 5-2. Doan chuong trinh diing kiém tra 16i khi md tep:

char Ten[20];

FILE *f; /"Khai bao con tré tép*/

printf("\nNhap ten tep nguon™); gets(Ten);

f=fopen(Ten, “rb”); /* M4 tép tin d& doc trong ché& d6 nhi phan */
if(f==NULL} /*"N&u khéng md dudc tép*/

printf(*inkKhong mo duoc tep %s”, Ten);
getch(); /Dimg chuong trinh dé xem théng bao */
exit(-1}; Thoat*/

- Trong cdc kiéu 1am vigc & ¢4 hai ch€ do viza doc vava ghi thi ta cdn phii c6
thao tdc 1am sach viing dém bing ham fflush trude khi chuyén tir doc sang ghi hoic
nguge lai dé trdnh mat mét dit liéu theo cii phép nhu sau:

int fflush{FILE* PF);

Cong dung: Ham s& lam sach viing dém cia tép dang hoat dong do con tro
¢p PF tré dén. Néu thanh cong ham cho gi4 trj 0, nguoc lai cho EOF.

Dé c6 thé 1am sach it cé cdc ving dém dang hoat dong ta ddng him thr vién:
int flushallfvoid); :

Néu thanh cong ham tra vé s6 1ep dang mé, nguoc lai cho EOF.

Céc t¢p di mé sau khi k&t thic hoat dong cin duoc déng lai d€ ddm bao

khong bi mdt mdt va hu hong thong tin. D& déng mot tep dang hoat déng do con trd
1¢p PF tro t6i ta diing ham thu vién sau:

int felose(FILE* PF);
Céng dung
Ham dung d€ déng tep. Thao tic déng tép 1a mot chudi céc thao téc dudi day:

- Ddy dit ligu con trong ving dém lén dia (khi dang ghi).
- Xba viing dém (khi dang doc).
- Gidi phéng con 1rd tép dé c6 thé ding cho cdc tép khéc.
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Néu thanh cong ham cho gid tri 0, nguge lai cho EOF.
DE c6 thé déng hét céc 1ép dang md ta ding ham sau:
int fcloseall(void), '
Néu thanh cong ham tra vé gid tri nguyen bang s 1@p dong dugc, nguge lai
ham trd vé EOF.
Sau khi tép tin d3 md xong ma Khong c6 18i, ta c6 thé thao tdc trén tép tin dé
theo ch& d6 di chon. Tuy nhién, trong khi thyc hién cdc thao tic doc/ghi vAn ¢ thé

phét sinh cdc 181 6 da, 15i thiét bi phén cing:.. Dé ¢6 thé kiém tra vi théng bdo
duge cdc 161 dang nay trong qud trinh thao tic trén p ta diing ham thu vién sau day:

int ferror(FILE" PF),

Céng dung: Ham cho gid tri ¢ n€u khéng ¢6 16i x4y ra khi dang thao tdc trén
tep do con trd t&p PF trd téi, trdi lai ham cho mat gid tri khic khong.

Ham nay thudng duge ding két hgp vi ham perror dé chi ra ndi dung cfia
1561 da phat ra trong hic hoat d¢ng: :

void perror{const char *s);
Trong d6 s 1a mét chudi ki ty do ngudi lp trinh dua vio dé thong bdo khi ¢6 16i.

Cong dung: Ham dua chudi s va m¢t thong bdo 161 cia hé théng tuong tng voi
161 da phét sinh ra man hinh.

Vi du 5-3. Doan chuong trinh diing dé thong bdo 16i trong qué trinh doc/ghi trén tep.

intc,

char Ten[20];

FILE *f; Khai bao con trd tép*/

printf(*\nNhap ten tep nguon’), gets(Ten};

f=fopen(Ten, “rb”); *Md tép dé doc theo kiéu nhj phan */
if(f==NULL) /*Né&u khong mé dugc t&p*/

printf(\nKhong mo duoc tep %s”,Ten);
getch(); "Dimg chuong trinh d& xem dong thong bao*/
exit(-1); *Thoat*/ :

}
c=fgetc(f); /*Doc mét ki ty vao ¢/
if(ferror{f)) *Néu 6 16i*/

perror(“Loi doc tep : ");
fclose(f);
exit(-1),

}

5.3.2. Xuat/nhap ki ty

M&i ham trong thu vien cac ham cép 2 ding dé truy xuflt tép déu 6 thé 1am
viéc trong cA hai ché& do (vdn bdn.va nhi phdn) wy nhién dé tranh cdc sai s6t c6 the
Xy ra ta nén phan biét cic ham thudng ding trong ch€ do vin ban va cdc ham
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thudmg diing trong ch€ d6 nhi phan. Trong muc ndy ta s& nghién citu cic ham nén
12m viéc trong ch& d6 vin ban.

1. Ghi ki tw lén tép dang ham putc va fputc

Dang ham: int putc(int ch, FILE*PF);
int fpute(int ch, FILE*PF);

Trong d6, ch 1a mot gid trj nguyen khong ddu, PF 1a con trd trd dén tép da
duge md bang ham fopen theo kiéu ghi hodic doc/ghi.

Cong dung: Ham sé ghi 1én tép do con trd tép PF trd t6i tai vi tri cla con trd
chi' vi mot ki tw ¢6 md bing ch%256. Néu thanh cong, ham tra vé& ma clia ki ty duge
ghi, nguge lai ham cho EOF. '

Chi y: Hai ham trén hoat déng tueng tu nhau.

Vidu 5.4. Vi€t chuong trinh nhap tir ban phim mot chudi ki ty, cdc ki tr nay
s€ ldn lugt dugc ghi vao tép van ban cho dén khi g& ESC (md bdng 27). Chuong trinh
¢6 kiém tra céc trudng hop 16i va thong béo ra man hinh. Tén t2p nhap tir ban phim.

}* *‘tlﬁttﬁ****QIt‘ﬂ*ﬁ**t*t*tH*Iﬁtﬁ****t‘ﬁﬁ*****tttt't“*t******I!tt*t***i*tt**t‘tt *!

#include “stdio.h”
#include “conio.h”
#include “process.h”

i* *III****I*It‘ﬁﬁ*ii*it*'tﬂﬂ****ii**II*i**ﬁ********ﬂﬂ****i!ttt‘*****t***!tt"t*tﬁt *f

int main()

char ch;

char Ten[20];

FILE *F; /*Khai bao con trd tép*/

printf(*\nNhap ten tep nguon”}); gets(Ten); '
F=fopen(Ten, “w"); /* Md mot tép mdi dé ghi trong ché dé van ban */
H{F==NULL) /*N&u khdng md dudc tép*/

printf("\inKhong mo duoc tep %s",Ten);
getch(); /*Dlmng chuang trinh d& xem*/
exit(-1); *Thoat, ham nay dugc khai bao trong thir vién process.h */

}

/*Go ki tif nao, ghi né ludn vao tép da mé */
while({{ch=getche())!=27)

{

putc{ch, F); /* Ghi ki tv vira gé vio tép do con trd F trd tai */
if(ferror(F)) /*Kiém tra 18i*/
{

perror(*Loi ghitep : ),
fclose(F);
exit(-1);
if(ch=="r") printf(*\n");
fclose(F);

getch();
return (;
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2. Doc ki tu tir tép dang ham getc va fgetc :
Dang hiam: ‘

int getc(FILE*);
int fgetc(FILE*D);

Trong d6 f 14 con o tép trd dén tép md dé doc hoic doc/ghi theo klén vin ban.

Céng dung: Ca hai ham déu thye hién doc mot ki tu tir tép do con trd f quan
1i. Néu thanh cong chiing cho ma ki tu doc dugc (1 0 dén 255), néu gap cudi tép
hay ¢6 18i ching trd vé EOF.

Chi y:

Khi doc dir liéu tir tép bao gi¥f ta cling phai dé ¥ dén diéu kién két thiic tép
(ddu hiéu EOF), sau day 1a2 mét vi du minh hoa cho diéu dé.

Vi du 5.5. Vi€t chuong trinh hién 1én man hinh ndi dung cia mot t¢p van
ban. Trén mdi dong dat JO ki ty. MAi ki ty s& duge thé hién bdi hai thong s 12 ma
va dang ki ty. Sau khi cho hién 24 ddng, chuong trinh tam dimg cho dén khi bim
phim bat ki d€ xem tiép.

I* i e dr ok e **tt‘***** Ak kT AR AN A AT AN AR AR AR AANA AR R 'f.‘

#include “stdio.h"
#include “conio.h”
#include "process.h”

lt e T 0 O O O S T T 3 ol o e v e ol o o o i o o i o i e i e ok i ok e ol ke ol ok sk ol ol o i e e ke ol ol ok ke ol ol ol ol e sk ool ok ol ok ok ke ol S e e e o *!

int main{)

char ch;
intik;
char Ten[20];
FILE *F; /*Khai bao con trd tép*/
printf(*\nNhap ten tep nguon”); gets{Ten);
F=fopen(Ten, “"); /* M& dé doc trong ché a4 van ban */
if(F==NULLY .*M&u khdng md dugc tép*/
printf(*inKhong mo duoc tep %s",Ten);
geteh(); /*Ding chuang trinh 4& xem*/
exit(-1); /*Thoat*/

}

i=0; k=0; clrscr();

*Doc ki tu tir tép cho dén cudi tép*/
while((ch=fgetc(F))!=EOF)

{

1*"Né&u c6 15i*/
if(ferror(F)) /*Kiém tra 16i*/
{

perror(“l.oi ghi tep : ");
fclose(F);
exit{-1);

}

*In ma cha ki tu va ban than ki tu*/
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printf(*%5d: %c”, ch, ch),
++i; *Dém s8 ki tu da hién trén mot dong*/
if(i%10==0) /*M&i dong 10 ki tu*/

++k; /*Tang sé dong*/
printf(*\n”); /*Sang dong mai*f

if(k%24==0) /* M0i trang 24 dong*/

getch({);/*Dlng timg trang man hinh*/
clrscr{);/*Bat dau mét trang moi*/
k=1;

}

}
fclose(F);
getch();
return 0;

!t AW R EEAd kK kRN A AN AR AR AR AR R XA TTR RN Tk AVt wdhdrts *I

- 5.3.3. Xvat/nhap van ban

1. Ghi dit liéu lén tép theo khuon dang ding ham fprintf
~ Dang ham:

int fprintf{FILE*f, const *DK, ...);

Trong dé, £1a con trd tép trd dén tép cdn ghi. DK chifa dia chi ctia chubi diéu
khién, d4u *...” dé chi danh sich cdc gid tri cdn ghi lén tép. Cich lam viéc cla ham
nay v& nguyén tic gidng hét cich 1am viéc clia hdm pringf ma ta di quen thugc, chi
khdc mot diu 12 ham printf s€ xudt dir liéu theo khuén dang ra man hinh, cdn ham
Jprintf s& xuft dit lieu theo khuon dang ra tép do con trd f quan li. Ham nay chi nén
1am viéc theo ch& do van ban.

Vi du 5-6. Chuong trinh dudi day s& tao ra mét t&p van ban ¢6 ndi dung nhu sau;

Danh sach cac hoc sinh gioi:
1. Nguyen Van A
2. Nguyen Van B
3. Nguyen Van C

. f‘* Fhkkk kAR A A RN AN AT RRA RN RNRATT LTk ki kb bk ARk kdrdkdihkkriid ik .*I

#include “stdio.h”
#include “conio.h”
#include “process.h”

;* ET P T e Y R LR RS LR TR L R LR R R L s b LRl LR L) *!

int main{)

int i;

FILE *F; /*Khai bao con trd tép*/
F=fopen(“DanhSach.Dat", “wt™);
if(F==NULL) /"N&u khang md dudc tép*/
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printf(\nKhong mo duog tep nzy"):
getch(), /*Dimg chuang trinh d€ xem®/
exit{-1); *Thoat/

/*Ghi dir lidu ra tap F*/
fprintf(F, “Danh sach cac hoc sinh gioi:");
for(i=1; i<=3; ++i)

fprintf(F, “\n%d. Nguyen Van %c¢” i; 64+i);
fclose(F);
getch();
return Q;

ft Iﬁ*!l*!li'ttttt*t**!li*'lttlt*lttIttt**!I**ﬂ***t**t**lt*tt**i*!*ittﬁ****ttt*'t** *;

2. Doc dit liéu tir ép theo khuon dang dung ham fscanf
Dang ham:
int fscanf(FILE*f, const DK, ...);

Trong dé, f1a con trd tép trd dén tép cdn doc. DK chifa dia chi cla chuébi dién
khién, ddu *..." dé chi danh sdch cic d6i s chifa két qua doc dugc tir tép. Cich Iam
viéc clia hdm nay vé nguyén tic ging hét cdch Iam viéc clia hAm scanf ma ta da
quen thugc, chi khdc mot didu 13 him scanf s€ nhap dir litu theo khuén dang tir ban
phim, con him fscanf s& ldy dit litu theo khusn dang tir tép do con tré S quéan Ii.
Ham ndy chi nén 1am viéc theo ché do vin ban.

Vidu 5-7. Gia sir c6 met ddy s6 nguyén ghi trén 1¢p SoLieu. DAT, giita hai s¢
nguytn c6 it nhit mot khoing tréng hay dau xuéng dong. Hay viét chuong trinh
doc va in ra man hinh day s6 noi trén.

Cdn phan biét hai truong hop:

- Sau chit s6' cudi ciing 1a ma 26 hay cudi 1ép. :

- Sau clit 56" cudi ciing c6 it nhdt mot khodng tréng hay céc diu xudng dong.
Truomg hop nay duoc coi nhi mot bai tdp.

f* *'t*tt*ﬂ**!It'tt*'t***ﬁ*I**I**I!**'ﬁ**‘ti!‘*Iﬁ**‘tt*Q**!t**'**'t*"**.**!***‘*'. L]

F"Chutang trinh chi viét cho trting hop thitnhét Chuong frinh sit dung ham int feof{FILEf) gé
Id&ntraméﬂép, hamcho giétrjkhéckhongnéhgapwﬁilép.ﬂgl@claidngéhio*l :
#include “stdio.h” .

#include “conio.h”

#include “process.h”

!* l**l**I**!ttttlt*ﬂt*ﬂi*t**!t**t'**ﬂi**tittlttl** ----------------------- Wk *I

int main()

int c;

FILE *F; /"Khai béo con trd tap*/
F=fopen(*SoLieu.Dat", “r");

if(F==NULL} /*N&u khong md dugc tép*/
{

printf(\nKhong mo duoc tep nay”);
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getch(); *Dimg chuong trinh dé xem®/
exit(-1); FThoat*/

}
"Boc cho dé&n cudi tép*/
while(lfeof(F))

fscanf(F, “%d", &c);
printf(*\n%d", ¢);

}
fclose(F);
getchy();
return 0;

!I’ *t.tl’****lt****!lt***!ltﬂ*ttlt***t!tttt*!tt**til*it**l’litittti****l’t*ttt't***!tt *I

3. Ghi mot chudi ki tw lén tép ding ham fpuls
Dang ham: .
int fputs{const char *s, FILE*f);

Ham s& ghi chudi k{ tr dat trong s 1én ©¢p f (ddu két thiic chudi khong dugc
ghi vao tép), khi thanh cong ham tra vé ki ty cudi cling duge ghi 1én tép. Nguoc lai
ira vé EOF.

Bai tdp: Hay viét chuong wrinh nhap vao cic dong ki tu tir ban phim sau dé
ghi 1én tép c6 ten VanBan.ixt. '

4. Doc mot chudi ki tu tir tép disng ham fgets
Dang ham:
char *fgets(char*s, int n, FILE *f);

Trong d6 5 12 mot con trd kiéu ki ty trd dén mot vang nhd dt 16n dé chia
chudi ki tw doc tir tep, » 12 s6 nguyen xéc dinh chiéu dai t6i da clia day cdn doc.

Cong dung: Ham s& tién hanh doc mot day ki tir tir tép do con trd f tré t6i
chifa vao viing nhd s. Viec doc s& két thiic khi:

- Hodc da doc dugc n-1 ki ty.

- Hodc gap ddu xuéng dong (cdp gid tri 13 va 10}, khi d6é ma 10 dugc dua
vdo xdu két qud.

- Hodc két thic tép.

Xau k&t qua s& tr dong duge bd sung ddu higu ket thic chudi “0’. Khi thanh
cong ham tra vé dia chi viing nhan két qua, nguoc lai cho gid tri NULL.

B tdp: Hiy viét chuong trinh doc dit lieu ur tép SoLieu.DAT di dugc tao ra
trong vi du trudc. Dua két qua ra man hinh.

Chit y:

Trong qué trinh 1am viéc Turbo C s& tu ddng m& s&n cdc tp tin va con trd &p
tin {mg v6i cc thiét bi chuén cho trong bing dudi day. Trong chuong ‘trinh, ta ¢6
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thé ddng céc con trd nay dé nhap /xust trén chc thigt bi d6 théng qua céc tép tin
twong ung. : -'

Bdng 5.2. Céc tép tin va con trd t8p tin tng véi céc thist bi chudn

Tén tép tin Con trd tép tin Thiét bi tuong img
in stdin Thi¢t bi vio chudn (ban phim)
out stdout Thiét bi ra chusn (man hinh) .
err - stderr Thiét bj 18i chuén (man hinh)
pri stdpm Thiét bi in ciudn (mdy in)

Vi du 5-8. Doan chuong trinh minh hoa viec nhdp/xudt cdc thiét bi chudn
thong qua cdc tép tin chuén tuong tmg;

char HoTen[30);

float Diem;

printf(“\nNhap ho ten tu ban phim Y

fgets(HoTen, 30, stdin); /Boc mét chudi tir thiét bj vao chudn — Ban phim*/
printf("\nNhap diem™);

fscanf(stdin, “%f", &Diem); *Boc mét s6 there theo khudn dang tif thiét bi vao
chudn — Ban phim */

printf(\nKet qua thi cua sinh vien %s la:”, HoTen),

fprintf(stdout,“%f", Diem);

Viéc két néi gitta cdc t¢p tin chudn & trén 6 thé duoc dinh hudng lai cho viec
gin dén cdc thiét bi chuin. Viac dinh huéng nay duoc thye hién khi lam viec véi
cdc ham cdp 1 bing cich gén trec tigp viéc xuft/nhdp v6i cdc s6 hiéu tép tin mac
dinh ma khong cdn phai md ching. Vi dy:

- 80 hiéu 0 1 1ép gdn vdi ban phim (stdin);

- 86 higu 1 1a tép gdn véi man hinh (stdout);

- 50 hi¢u 2 1a tép gdn v3i man hink (stderr);

- 56" hi¢u 3 1d 1ép gdn voi cng néi tisp va

- 56 hi¢u 4 1Q 1ép gdn véi mdy in (stdprn).

Trong gifo trinh nay, chiing toi khoéng giéi thieu cich thic lam viéc véi tep
tin theo cdc ham c4p 1.

- 5.3.4. Xuit/nhap nhi phan

1. Ghi mét sd nguyén lén tép ding ham putw’
Dang ham:
int putw(int n, FILE*):

Ham s& thyc hi¢n ghi s6 nguyén n lén 1ép f dudi dang 2 byte. Néu thanh cong
ham tra vé s6 nguyen ghi dwgc, nguge lai ham tra vé EOF.

2. Doe mot 56’ nguyén tix tép ditng ham getw
Dang ham:
int getw(FILE*f);
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Ham s& thuc hi¢n doc mot s6 nguy&n tiy tép f dudi dang 2 byte! Néu th&nh
cong ham trd vé s6 nguyén doc dugc, nguge lai ham wa vé EOF.

Vi du 5-9. Hay viét chuong trinh thyc hién viéc sao dit ligu tir mOt tep chita
céc s6 nguyeén c6 tén SoNguyen.DAT sang tep khic c6 tén Luu. Dat

#include “stdio.h”
#include “conio.h”
#include “"process.h”

fidichitdodsishodioduioboiobbbibchtbbiiiatrininislodeisioleiideioioialaiilelelsisialaialoiaialainisisiiuieisiolniolaioialniol il *f
int main()
{

int n;

FILE *F1, *F2; /*Khai bao cdc con trd tep‘i
F1-—fopen(“SoNguyen Dat”, “rb"):/* M dé doc tép ngudn*/
if(F 1==NULL)*N&u khdng md dugc tép*/

printf(*\nKhong mo duoc tep nay”),
getch(); /"Dimg chudng trinh dé xem®*/
exit(-1); F#Thoat*/

}
F2=fopen{“Luu.DAT", “wb"); /Md tép F2 & ghi dir ligu*/
if(F2==NULL) /*Né&u khong md dudc lep"!

printf(*\inKhong me duoc tep nay”),
getch(); /*Dimg chuong trinh d& xem®*/
exit(-1); *Thoat*/

}
*Boc cho dén cudi tép F1*/
while{(n=getw(F 1)}1=EQOF)
putw(n, F2); ~Ghi dir liéu vira doc vao F2*/
fclose(F1}); .
felose(F2),
getch();
return 0;

!* AR A T e A A A i e e R I Aok dede v e I ar e e e e A e e A A ek e I'!‘

3. Ghi mot bdn tin (cdu tric) lén tép ding ham fwrite
Dang ham:
int fwrite(void *ptr, int size, int n, FILE'f)

Ham sé& thuc hién ghi # ban tin kich thuéc size bytes tir ving nhé do ptr rd
t6i 1én tép . Ham tra vé s ban tin thuc su ghi duge.

4. Poc mét bdn tin ti tép ding ham fread
Dang ham:
int fread(void *ptr, int size, int n, FILE*f),

Ham s& thuc hién doc n bén tin kich thudc size bytes tit tép f chia vao ving
nhé do ptr trd t6i. Ham tra vé& s@ ban tin thue sy doc duge.
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Vi du 5-10. Hay vigt chuong trinh nhp ti ban phim mot lugng c4c thong tin

vé nhan sy (s6 lugng cdc bdn tin chua biét trucc), ghi vio 1ep sau dé doc &p d6 va
hi¢n két qua ra man hinh.

AL AR AT AR AR kRS R RN AR AR 4 bmn bt mn e rnes *f
#include “stdio.h"

#include “conio.h”

#include "process.h”

typedef struct

{

char HoTen[30];
char Chucvu[20);
int NamSinh;

} NhanSu;

Pt*:---.. T TRk e ik o oo s W R i ok o ek ey TR T ERRERRR RN v ok Wk o Wk e e b e wr e *’\‘

int main()
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NhanSu NSu;

char Ten[20];

FILE *F; /*Khai béo con tré tap*/

printf(“\nNhap ten tep nguon™: gets{Ten);

F= fopen(Ten, “wb"}; * M4 & ghi mdi trong ché& dd nhi phan */
if(F==NULL)/*Né&u khdng md dugc tep*/

{

printf(*\nKhong mo duoc tep %s",Ten);
getch(}, /*Dimg chuang trinh d& xem®/
exit(-1); /*Thoat™/ '

"Nhap s6 ligu tir ban phim réi ghi lén tép*/
while(1) /* L&p khéng didu kién cho d&n khi g Enter khi nhép tén */
{ .

printf(*\nNhap ho va ten{Bam Enter de ket thuc)™); gets(NSu,HoTen);
if(NSu.HoTen[0]=="0") break: *Thoat n&u khdng nhap tén*/
printf("\nChuc vu cua Ong(Ba) %s la: ", NSu.HoTen); gets(NSu.Chucvu);
printf("\nOng(Ba) %s sinh nam : ", NSu.HoTen);

scanf(“%d%*c", &NSu.NamSinh); '

fwrite(&NSu, sizeof(NhanSuy), 1, F). *Ghi bén tin ratdp F*
if(ferror(F))*Kiém tra 13i*/

{

perror(“Loi ghi tep: ™;
fclose(F);
exit(-1);

}

fclose(F); "Déng tép trudc khi doc*/

"Boc dit ligu ter tép réi dua ra man hinh*/

F=fopen(Ten, “rb*); /*Md d€ doc/

while{fread(&NSu, sizeof(NhanSu),1, F)>0) .
printf("\nOng(Ba) %s giu vi tri %s sinh nam %d", NSu.HoTen,
NSu.ChucVu, NSu.NamSinh);

felose(F);



getch();
return O;

I‘t HAERR AR AR AR TR TR ARk AT AR a AR AT A A AR AN NN AR AT RSN RN *I

5.3.5. Xu4t/nhap ngin nhién

1. Chuyén con tré chi vi vé ddu tép

Dang ham:

void rewind(FILE*F);

Ham thuc hién chuyén con trd chi vi cha tép do F trd dén vé ddu tep.
2. Chuyén con trd chi vi dén vi tri bét ki

Dang ham:

int fseek{FILE*f, long SoByte, int XuatPhat),

Ham s& thyuc hién di chuyén con tré chi vi clia tép do con trd £ tro dén tix vi tri
ban déu dugc x4c dinh bdi tham s6 XuatPhat qua mot s6 byte diing béng | SoBytel,
chiéu dich chuyén s& tién vé cudi t1ep néu gi tri cha SoByte 1a duong, ngugc lai s&
ti€n vé ddu tép. N&u thanh cong ham tra vé 0, nguoc lai s& trd v€ mot s6 khéc
kh0ng Gid tri clia tham 56 XuatPhat c6 thé nhin céc gid tri sau day '

: SEEK SET hay0: Xudt phdt tie ddu rép
- SEEK__C UR hay 1: Xudt phdt tix vi tri hién tai cda con tré chi vi.
- SEEK_END hay 2: Xudt phat tit cudi tp.

Chu ¥

fseek chi nén ding trong ché d6 nhi phan do su chuyén ddi cdc ki tr dic biet
trong ché d¢ van bén c6 thé dén dén viée dinh vi sai vi tri cdn de'n '

3. Tim vi tri hién tgi ciia con trd chi vi

Dang ham:

long ftell(FILE*f);

Khi thanh cong, ham cho bi&t vi tri hi¢n tai ciia con tré ch1 vi (nam g byte thit
bao nhiéu bdt ddu tix vi tri 0), ngugc 1ai ham cho -1L.

Vi du 5-11. Hay viét chuong trinh xdc dinh kich thudc ciia mot t&p bat ki.

P AR AR TN A e A R AR R A O R ek e e e e Ak A R R S etk ik e R e AR ek -I

#include “stdio.h”
#include “conio.h”
#include “process.h”

{t AR R R v do vk ek e ok i e ot itk e e e i o o e A O R A A e ket el dede ke Aok e e i Aok o el il e e el t’f

int main{)

char Ten[20];

long n;

FILE *F f*Khai bao con trd tép*/
pnntf("\nNhap ten tep nguon”); gets(Ten);
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F=fopen(Ten, “rb™);
IF==NULL)*N&u khdng mé dugc tép*/
{ .

printf("\nKhong mo duoc tep %s",Ten);
getch(); /*Dimg chuang trinh d& xem*/
exit(-1); *Thoat/

I*Tinh d6 dai tép*/
fseek(F, 0, SEEK_|
n=ftell(F);
fclose(F);
printf("\nBo dai tep %s I %lId byte”, Ten, ny;
getch();

return 0;

END); /*Chuyén vé cudi tép*/

5.4.CAUHOI VA BAI TAP

1. Vai trd cita con trd tép tin 12 gi? phan biét né v6i con trd chi vi? Tai mét thoi
diém méi t&p c6 may con trd tep? méy con tré chi vi? Ta ¢6 thé tao ra con trd chi vi
dugc khéng? Tai sao?

2. Phan biét xut / nhap nhi phan véi xust nhip van ban? Tai sao ta phai sir dung hai
kiéu 1am viéc nay ? '

3. Phan biét truy xufft tudn ty va truy xudt ngdu nhién? Dic diém ciia timg loai ?

4. Vai trd clia viec md, déng tép tin la g1? C6 nhdt thiét phai thuc hién trong khi
thao tdc v6i t&p hay khéng? Tai sao? :

5*. Céc cau lenh sau day s& ghi gi Ién tép do con trd F trd t61, néu tép d6 dang lam
viéc theo ché€ d6 van ban:

putc(-1,F); fputc(10,F); pute(26,F); putc(1820, F); pute(5,F); putc(26,F);

Ta s& nhan dugc nhimg gi néu ta diing lénh rype cira DOS dé€ xem tép tin vira
ghi? Khi m& tép nay theo ché do van bin va theo ch€ 6 nhj phan ta s& cé k&t qua
nhu the nao? Tai sao? :

6. Phan bigt EOF va mi 26 ? Giai thich?
7%, Néu ta thyc hién viéc sao tir tep f1 sang t&p f2 wong ché€ do van ban theo thuat

toén sau:
while(!feof(f1))

- fpu(fgerc(fl), f2); , _
thi s€ thu dugc két qui nhu thé ndo? Hay so sénh haj ¢p f1 va f2 v6i nhau! Hiay giai
thich tai sao ¢6 két qua nhw vay! '
8. Néu mot clu trijc ¢6 chita thanh phén con trd trong d6 c6 thé ghi duoc ra tep hay
khong 7 Néu ghi dugc thi phai 1am gi dé khong mét mat thong tin? Viét lai chwong
trinh vi dy 5-70 néu dir lieu duoc t6 chic theo kidu danh séch mée n6i.
9*. Viét chuong trinh sira néi dung ciia mot 1€p bat ki (ten tép nhdp 1 ban phim).
Chuong trinh cho hién 16n man hinh timg trang 200 ki tur ciia tép. Méi ki ty s& duoc
hién dudi dang ma ASCIZ va dang ki tw (néi c6) cha né, C6 thép dung cic phim mii
tén d¢ di chuy€n dén ma cén sira, BAm Enter dé xem/sta trang ti€p theo. Bim ESC
d€ két thiic chuong trinh.
10. Vi€t chwong trinh doc mét day s6 tir ban phim r8i ghi chiing vio dia mém cho
dén khi gap 56 0. Doc tir dia, dua ra diy s8 d4 ghi va tdng cta ching.
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11. Lap mot chuong trinh thic hién cdc cong viéc sau: :
a) Nhap tir ban phim mot danh sich sinh vién g6m ho tén, gidi tinh, nAm
sinh. K&t thic nhap khi gip ho tén = **. '
b) Ghi dif liéu ra dia mém véi tén tép 1a SVLOP_X.
¢) Poc tir tép SVLOP_X, tim c4c sinh vién 12 nif va sinh truéc 1979, dua két
qué ra man hinh. ' : :
12. Lap chuong trinh thuc hién cde viée sau:
a) Doc tir ban phim mot ddy n s6 nguyén.
b) Ghi diy s6 d6 va dia mém.
c) Shp x€p c4c s6 1& len ddu ddy, cdc s6 chin xudng cudi day ma khong duoc
str dung thém mang méi.
Dua ra man hinh day s6 da sip x€p, s6 luong céc 56 1€ va t8ng cha ching.
13. C6 mot danh sich hing héa gom tén hang, s6 lugng, don gid, thanh tién. Lap
trinh cdc viéc sau:
a) Nhap dif lieu tir ban phim cho dén khi gap s6 lugng bang 0. Ghi danh sich
vio @p voi tén tép doc tir ban phim. _
b) Them vao cudi danh sich mét hang héa méi (t€n, s6 lugng, don gi4, thanh
tién), ghi ti€p vao dia.
c) Doc dif liéu tir tép dé ghi, trich tén hang va s6 lugng ra mot tép riéng, tén
tép 1a TRICH.DAT.
d) Poc tép TRICH.DAT, dua danh séch nay ra man hinh.
14. Viét chuong trinh thyc hién cdc viéc sau:
a) Tao hai tép F1, F2 12 nhiing t&p van ban dé ghi dif lieu tir ban phim.
b) Nai tép F2 vao cubi tép F1.
¢) Pua néi dung t¢p F1 ra man hinh.
15. C6 n mat hang (n < 50), m&i mat hang gém tén (khong qué 10 ki tw), s6 lugng
(s6 nguyén) va don gid (s6 thyc). (Don gia clia mot mit hang 1a gid mot don vi sdn
phdm ctia mit hang dé).
a) Lap chuong trinh nhap c4c thong tin tir ban phim va cdt vio mot tép trén
dia kiéu record vdi tén 12 DULIEU.
b) Lap mot chuong trinh thyc hién cdc cong vige sau:
+) Doc tép DULIEU va viét 1én man hinh tat ca tén mat hang chita trong tép
dang xét. -
+) Vao tit ban phim tén mat hang va s6 lugng cin xudt hay nhip. Chuong
trinh s& tur dong cip nhat s6 lugng mdi clia mit hang dang xét vao tép DULIEU.
Né&u vao khong ding tén mat hang, chuong trinh s& thong bao 18i va doi héi vao lai. -
+) Tim trong t¢p DULIEU :va ghi lén mot tép Text trén. dia v6i tén
BAOCAO.TXT t4t cd nhing mit hing (gém tén, s6 luong, téng gid tri) thoa mén
t6ng gi4 tri 16n hon hay bing mot gid tri cho tru6e th ban phim. (Téng gid tri clla
mot mat hang bing don gié nhan véi s6 lugng cia mat hang o).
16. Hay Iap chuong trinh 1am cdc viéc sau: o
a) Tao mot tép, mdi ban ghi gom:
- Tén san phim: xdu < 21 ki .
- M4 san phim: gém 2 ma, m6i mi 12 mét s8 nguyén.
- Pon gié: s6 thyc.
Ten tép doc tir ban phim va ket thic vao dit li¢u khi gap tén réng.
b) Cap nhat don gi4 sin phim ciia cdc ban ghi trén t¢p dya theo ma thit 2.
Yeéu cdu hién thi 14n luot cdc ban ghi thudc dién sia chita va cho phép ngudi ding
sira hay khong stta ban ghi twong (ng. N&u gip ma méi thi thong bdo va bo qua.
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Chuong 6
PO HOA (GRAPHIC)
MUC TIEU CUA CHUONG NAY

> Hiéu cdc ddc diém khi lam viée trong ché'dg van bdn va ché dé d6 hoa.
»  Thuc hién thanh thao cdc thao téc co bdn trong ché'd¢ do hog.
»  C6 khd ndng viét cac chuong trinh img dung lam viéc trong ché' dg dé hoq.

6.1. MAN HINH DO HOA VA CAC DAC TRUNG

Trong h¢ théng mdy tinh, thiét bj hién thi bao g6m hai thanh phin chinh d6
1a b¢ tuong hop hién thi (display adapter hay con goi la cac man hinh) diéu khién
vi¢c hién thi dit lieu (phdn nay thuong cdm trén bo mach chii hodc ditge ché tao
gén lién véi bo mach chii - onboard) v man hinh hién thi (display monitor). Man
hinh hién thi (/g noi ma cdc ki e, hinh ve... xud hi¢n) thuc chét 1a tap hop cla céc
di€m séng nhd (goi la cdc pixel — viét tdt cija picture element) vi duoc b tri thanh
mot ma tran di€m gém m dong va n cot. Kich thude clha ma tran diém nxm nay
dugc goi 1a do phan gidi (resolution) ctia man hinh hién thi (vi du man hink do
phan gidi 640 * 480 — 5¢'c6 480 dong, méi dong cé 640 diém dnhy).

My tinh c6 th€ 1am viéc dugc trong hai ché d¢ hién thi khdc nhau, d6 1 che
d¢ vdn bdn v& ché' dg do hoa. Ti trude 16i nay chiing ta vin Iam viéc trong ché do van
bén, d6 1A ch& d6 ma moi dir héu duoc hién thi ra theo cic 6 chit nhét c& dinh (gém
mot 56 xde dinh cdc pixel nhu 8*8, 8*16, 9*16... tuy theo d6 phén gidi va kidu hoat
. dong dugc thiét Idp) tao thanh mét ma trdn m! dong, méi ddng gbém nl 6 chir nhat
(moi 6 chi¥ nhdt c6 thé hién thi cho mot ki tw). Thong thudng trong ché€ do van ban
cac man hinh hién thi hién nay c6 thé hién thi duoe 25 dong, méi dong 80 ki tw.

Trong ché do dé hoa ta c6 thé xir 1f dén timg pixel va do d6 vé nguyén tic cé
thé tao ra mot hinh &nh bt ki trén man hinh hién thi. Tuy theo timg bo twong hop
hién thi dugc cai dat trong mdy va ch€ d§°d6 hoa dugc thiét 14p ma ta ¢6 thé [am vige
trong ché d¢ dd hoa véi cdc do phan giai wong ng (bdng 6.1. sé chi cdc théng s co
bdn khi lam vigc trong ché' dg 46 hog céa mot s6'b¢ tuong hop théng dung). Dé tang
cudng khi nang twong thich v mém déo khi lam vié¢c v6i ch€ d9 d6 hoa, Turbo C
cung cip s&n mot s6 cdc 1rink diéu khién man hinh cho cic loat Adapter khic nhau
nhu CGA, VGA, EGA... dudi dang cic tép tin c6 phén md rong 13 *.bgi; céc 1ép tin
quy dinh font chit trong ch€ do d6 hoa c6 phin m& réng 13 *.chr v rat nhidu ham thu
vién phuc v cho cic thao tic trong ché& d¢ d6 hoa. Cic ham thy vién nay dugc dat
trong tép tin graphics.Jib va duge khai bdo nguyen miu trong t&p titu dé graphics.it
(do d6 ta cdn ghép tép tieu dé ndy vdo chuong trink bdng chi thi #include néu mucn
lam vigc trong ché’ dé dé hoa). Man hinh hién thi trong ch& do dé hoa (hink 6.1) 1a
mot ma trdn diém anh c géc toa do (0, 0) tinh tir goc cao ben trdi cha man hinh, méi
diém anh s& tuong tmg véi mot toa do (x,y) trong hé toa d¢ d6. Méi khi ta cin truy
nhap dén mot diém anh bt ki trén man hinh, ta s& truy nhap théng qua toa d¢ ciia
diém 4nh trong he 10a d6 ctia man hinh.
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Hink 6.1. He toa 8 trong ché do d6 hoa cila min hinh VGA.
Bdng 6.1. Cic thong s6 co ban clia mot s& Adapter thong dung vi cdc ché do dé hoa

Man‘hinh Ché dd d6 hoa Po phin giai Bang miu Sé trang
CGACD {0) 320 x 200 0 (4 mau) l
. CGACI (1) 320 x 200 Cl (4 mau) 1
CGA @ (1) CGAC2 (2) 320 x 200 C2 (4 miu) [
CGAC3 (3) 320 x 200 C3 (4 miw) I
- COGAHI (4) 640 x 200 2 miu i
 MCGAQD (D) 320 x 200 C0 (4 mau) 1
o MCGACI] (1) 320 x 200 C1 (4 man) 1
. in ey MCGAC2 (2) 320 % 200 C2 (4 miu) ]
MCGA () MCGAC3 (3) 320 200 C3 (4 miw) I
MCGAMED (4) 640 x 200 2 mau 1
MCGAHI (5) 640 x 480 2 min 1
EGALO () 640 x 200 16 mil 4
EGA (3) EGAHI (1) 640 x 350 16 miu 2
EGAG4LO (0) 640 x 200 16 mau |
EGA64 (4) EGA64HI (1) 640 x 350 C 4mau 1
YGALO (O) 640 x 200 16 miu 2
VGA (9) VGAMED (1) 640 x 350 16 miu 2
VGAHI (2) 640 x 430 16 mau ]
PC3270 (1) PC3270HI (0) 720 x 350 2 miu 1

© e | IBMSSI4LO (0) 640 x 480 256 mau
[BM8514 (6) IBM8514HI (1) 1024 x 760 256mau

6.2. KHOI DONG CHE O DO HOA

Muén lam viéc duge trong ché d6 d6 hoa ta phai khéi dong né bing ham thu
vién initgraph{ ) theo ci phdp sau day: '

initgraph(&Driver, &Mode, Dudng din);

Trong dé Driver 1a mot bién nguyén chia gid tri twong ¥ng véi trinh diéu
khién man hinh dang sit dung (vi du Driver = VGA hodc Driver = 9 néu ta dang sit
dung loai VGA), Mode ciing 1a mot bi€n nguyén ding d€ chi dinh ch€ do dé hoa
muén thi€t 14p (gid 1ri nay ciing cho trong bdng 6.1. Vi du vt Driver = VGA thi ta
¢6 thé khdi tao 3 ché do lam viéc tuong vmg 1a VGALO, VGAMED va VGAHI), con
Dubng ddn 1a mot xau ki ty chia dudng dan dén thu muc cé chita cic ép *.bgi (uu
¥y dudmg ddn nay phdi cé dang vi dy nhie “"C\LapTrinh\TC2").

* Céc €n nay cilng chinh 12 cdc tén hing twong ing véi cc trinh didu khién man
hinh duge dinh nghia trong graphics.h va gié tri clia né béng gié tri nm trong cip ngoac ().
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Chity:

- Néu ta khoi tao ch€ do d6 hoa bing céc tham s6 khong tuong thich thi
chuong trinh c6 thé s& khong hoat dong. Do vdy, néu ta khong biét chinh xéc céc
tham s6 ciia thi€t bi hién thi thi ta nén ding Driver = DETECT hoic Driver = 0.
Khi tham s& Driver nhan cic gid tri nay chuong trinh s& fu dong phdt hién cic tham
s6 tuong ting clia thiét bi hién thi véi do phan giai cao nhat cd thé, sau d6 gan cho
Driver va Mode tru6c khi qud trinh khéi dong dién ra.

- Néu dudng din 12 mot xau réng “” thi ti€n trinh khoi dong s& chi tim kiém
céc tép *.bgi trong thu muc chu. .

Néu qué trinh khi dong dién ra khong thanh cong thi ham thw vién
graphresult s€ tra vé& mot md [6i tuong ting v6i 131 phdt sinh, ma 1561 nay ¢6 thé duge
nhan biét nhds him grapherrormsg, ham nay s€ tr vé& mot con trd trd dén chudi thong
béo tuong tng v6i ma 151 da phit sinh va ta ¢6 thé dua ra man hinh (xem vi du6.1).

Neéu qué trinh khéi dong dién ra thanh céng (ham graphresult sé trd vé gid
tri grOk hodgc 0) thi ta ¢6 th€ thuc hién cdc thao téc ¢6 thé trong ch€ d¢ dé hoa
(thueomg sit dung cdc ham th vién ciia Turbo C). D€ nhan biét do phan gidi cla
man hinh dé hoa vira khdi tao ta sir dyng cdc ham thu vién getmaxx va getmaxy.
Ham getmaxx() s€ tra vé s6 diém anh theo bé rong man hinh dé hoa (truc x), con
ham getmaxy() s& tra vé s& diém anh theo bé cao chia man hinh d6 hoa (truc y). Sau
khi thyc hién xong céc thao tdc trong ché d¢ d6 hoa ta cdn déng ché do d6 hoa bang
ham thu vien closegraph theo ci phip sau : closegraph() ; _

V{ du 6-1. Poan chuong wrinh dung dé khéi dong ché do dd hoa.

int Driver = DETECT, Mode, Maloi ;
initgraph(&Driver, &Mode, *°} ;

Maloi = graphresult()

if(MaLol) /* Néu Ma 16i khac 0 (cb 16i) */

printf(\nMa loi la %d ", MaLoi),
puts(grapherrormsg(MaLoi}} ; /* Bua ra thong bao tugng (ng */
exit(-1); /* Thoat */

6.3. CAC THAO TAC CG BAN TRONG CHE B0 b0 HOA
6.3.1. Thiét lap mau nén va mau nét vé

DE thigt 1ap mau nén cho man hinh dé hoa ta sit dung ham thit vién theo cd
phdp nhu sau: setbkcolor(Man),

Con dé thiét 1ap mau cho nét v& bat Ki ta diing ham: setcolor( Mau), Trong d6
Mau 13 mot tén hing (hodc mét gid tri nguyén tuong ing) cho trong bang 6.2. Ta
ciing c6 thé dinh nghia lai bing mu ndy bing céc tén tiéng vigt tuong ing bing ur
khod enum cho tién sir dung nhu sau: -

enum BangMau {DEN, XANH_DA_TROI, XANH_LA_CAY, XANH_LO, DO, TIM,
NAU, XAM _NHAT, XAM_SAM, XANH_DA TROI_NHAT, XANH_LA CAY_NHAT,
XANH_LO_NHAT, DO_NHAT, TIM_NHAT, VANG, TRANG};

162



Bay ghi dinh nghia nay vao Wp graphics.jt (carni VO drst Fertle TR T 7e
ﬁé’nganh)déklﬁdungchotﬁtcécﬁcchmhhﬁlmsd‘mgmibansévi&. '

Bdng 6.2. Giai mdu ngdm dinh dugc dinh nghia trong graphics.h

Teén hing Gid trj s6 Mau hién thi
BLACK 0’ Mau den. -
BLUE i Min xanh da trii.
GREEN 2 Mau xanh 14 ciy.
CYAN 3 Mau xanh lo.
RED 4 Maiu d3.
MAGENTA 5 Mau tim.
BROWN 6 Maiu niu.
LIGHTGRAY 7 Mau xdm nhat.
DARKGRAY B M xdm sim.
LIGHTBLUE 9 Miu xanh da trdi nhat.
LIGHTGREEN 10 Miu xanh 14 cay nhat.
LIGHTCYAN 11 Mau xanh lo nhat.
LIGHTRED 12 . Mau dé nhat.
LIGHTMAGENTA 13 Miu tim nhat.
YELLOW 14 Maiu vang.
WHITE 15 Mau tring.

P& nhan lai mdu nén hién tai ta ding ham : getbkcolor();

Dé nhan lai mAu nét v& hién tai ta ddng ham: getcolor();

6.3.2. Thiét 1ap kiéu, mau té cho nét v& va hinh vé

PE thiét lap duge kidu, mdu 16 va bé ddy cho nét vé'ta stz dung ham:
setlinestyle(Ki€u, Mau td, BE day);

Trong d6 tham s6 Kiéu c6 thé nhan mot trong cic gid trj sau :

Bing 6.3. Céc gi4 tri va tén hing tuong ¥ng cho cic kidu clia nét vé€

Tén hang Gié tri s6 Mo ta
SOLID_LINE 0 SE 12 nét v& dam.
DOTTED_LINE 1 S 13 nét chdm cham.
CENTER_LINE 2 S2 12 nét chém gach.
DASHED_LINE 3 S [a nét At
USERBIT_LINE 4 Kidu do ngudi dung ty dinh nghia.

Néu tham s6 Kiéu c6 gid tr; bing 4 (1 dinh nghia) thi tham s& Mdu 16 s& chi
ra céich thiic dé xay dung nét v& (vi du néu Mdu 16 = Ox 0101 thi_nét vé sé cé dang
nhiesau ‘. . . . . * mbi diém chdm twong vmg voi bit I trong Mdu 15).

Tham s6 Bé day c6 thé nhan mot trong hai gid i la / (NORM _WIDTH — nét
vé day 1 diém dnh) hoic 3 (THICK_WIDTH - nét vé day 3 diém dnh).

Dé thiét lap mau, kiéu, mdu 16 cho cdc hink vé ta ding ham:

setfiflstyle(M&u td, Mau t6);

Trong d6 tham s6 Mau 16 c6 thé nhin mot trong c4c gid tri hodc tén hing cho
trong bang 6.2, con tham s& Mdu t6 c6 thé nhan mot trong céc gi4 tri hodc tén hing
cho trong bang 6.4 dudi day.
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. ~Bdng 6.4. Cic gid tri-va tén hang tucng ung cho céc kiéu 16 cda hinh vE

Teénhing | Gi4 tri 50 Mo ta
EMPTY_FILL - ' 0 | Mavunén. Ty
SOLID_FILL 1 Té kin bing mbw da chi dinh.
LINE_FILL 2 Té bing cc nét ngang -
LTSLASH_FILL | 3 Té bing cic nét gach chéo /#f manh.
SLASH_FILL 4 Té bing cac nét gach chéo // day,
BKSLASH_FILL 5 T bing céc nét gach chéo ngugc W day.
LTBKSLASH_FILL 6 T6 bing céc nét gach chéo ngugc W\ manh,
HATCH_FILL 7 'Té biing nél soc dira thua,
XHATCH_FILL 8 Té biing nét soc dira diy.
INTERLEAVE_FILL 9 Té bing ¢ic duimg xen ke.
WIDE_DOT_FILL 10 T6 bing céc didu chdm thua.
CLOSE_DOT_FILL Il Té bing cac ddu cham diy.

Ham nay s& ¢4 tic dung doi vdi cdc ham bar, fillpoly, piestice va floodfill.

6.3.3. Vé duong tron va hinh tron

1. Ham arc

Bang ham: void arc(int x, int y, int GocDau, int GocCuoi, int r);

Cong dung: ham v& ra mot cung tron trén man hinh dé hoa c6 tam tai toa 4o
(x.y), ¢6 ban kinh 13 r, ¢6 géc ban ddu I GocDau va géc két thic cung 12 GocCuoi @7,

2. Ham circle

Dang ham: void cwcle(mt X, inty, inte);

Céng dung: him vé ra mot dudng tron trén man hinh dé hoa c6 tam tai toa do
(x,y) vacobankinh 1a r.

3. Ham ellipse

Dang ham: void ellipse(int x, int y, int GocDau, int GocCuei, int xr, int yr);

Cong dung: ham V& ra mot cung ellip trén méan hinh d6 hoa ¢6 tam rai toa do

(x,), ¢6 ban kinh 12 truc ngang xr, c6 ban kinh truc ding yr, cé géc ban ddu GocDau
va b goc két thiic GocCuoi,

4. Ham pieslice

Dang ham: void pieslice(int x, int y, int GocDau, int GocCuoi, int r};

Cong dung: hdm v& vi t6 mau cho mét hinh quat trén man hinh d6 hoa ¢6 tAm
tai toa do (x,y), c6 ban kinh I r, ¢6 géc ban ddu 1a GocDau va ¢ gée két thic 1a
GocCuoi (néit GocDau=0 va GocCuoi=360 thi ta duwge mét hinh tron ¢6 t6 mau).

Vi du 6-2. Viét chuong trinh vé mot hinh tron t6 mau xanh da trdi & chinh giita
man hinh, nét v& clia dudng tron miu do, dé day cha nét vé 1a 3, mau nén trang.

!‘ll e deadedode e dr e o o dok o o i i ek o s de e o S s ek el e e de e dede Ak e e ek A R ek R R e i R ek A i i i e e e e i drdede ke ki *I“‘

#include “graphics.h"
#include "conio.h"
#include "stdio.h"

¥ Cdc gée déu tinh theo don vi 13 do (tir 0 dén 360 do)
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#include "process.h”

,* e e 3 v e sl e e e e sl i e el v e ety e v i vk e e s v e e vl o 2 T e e e I‘*“"**“ﬂ'***l‘ AAERERAERTAAEXXR */

int main()

{ .
int Driver =DETECT, Mode, Mal oi;
initgraph({&Driver, &Mode, ™} ;
MaLorgraphresult()

if(MalLoi)

prlntf(" \nLoi do hoa, ma loi la: %d\n", MaLoi) ;
puts(grapherrormsg(MaLm))
exit{-1} ;

}
setbkcolor(WHITE); /* @4t nén mau trdng */
setcolor(REDY); /* nét vé mau dé */
setlinestyle(SOLID_LINE, 0, 3); /* nét vé lién va day 3 pixel */
setfilistyle(SOLID_FILL, BLUEY}; /* t5 kin hinh v& badng mau xanh da trgi */
pieslice{getmaxx()/2, getmaxy()/2, 0, 360, 100);
getch();
closegraph(); /* dong ché dd dd hoa ™/
}

fk R A AR A AR A A A A AR AR ARk AR TRy *"

6.3.4. V& dudng thing

d. Ham line

Dang ham: void line(int x1, int y1 int x2 int y2); '

Céng dung: him vE ra mét dlro'ng thang néi hai diém (x/, yI) va (x2, y2) rén man
hinh d6 hoa (ham khéng di chuyen v{ tri con tré man hinh). Ham nay thuong duge SET
dung véi ham v01d moveto (int x, int y) nhim di chuyén con trd man hinh t6i vi tri {x,y).

- 2 Hdm lmeto _

Dang ham: void lineto(int x, int y});

Coéng dung: ham v& ra mot duong thing tir vi trf hién tai clia con rd man hinh
dén diém (x,y) va di chuyén con tr6 dén diém (x, y).

3. Ham linerel

Dang ham: voiddinerel{int dx, int dy);

Céng dung: ham v& ra mol dudmg thang t¥ vi tri hién tai (x,y) cla con trd man
hinh dén diém (x+dx, y+dy) v di chuyén con trd dén vi tri méi. -

6.3.5. V& hinh chir nhat

1. Ham rectangle

Dang ham: void rectangle(int x1, int y1, int x2, int y2);

Cong dung: ham vé ra mot dudng chit nhét ¢6 cic canh song song v&i cdc canh
clia man hinh, ¢4 toa do gdc trén trdi 1a (x1, yJ) v toa d6 gée dudi phai 13 (x2, y2).

2. Ham bar

Dang ham: void bar{int x1, int y1, int x2, int y2);

Cong dung: ham vé va 16 mau mat hinh chit nhat ¢d toa d¢ géc wén trdi 1a (x1,y])
va toa 80 géc phii dudi 14 (x2, y2). Ham khong anh hudng boi sefcolor va setlinestyle.
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6.3.6, V& duong gap khiic va da gidc
1. Ham drawpoly

Muén v& mot dudng gip khitc di qua » diém (x1, y1), (x2, ¥2), ...(xn, yn) thi
trude tién ta cdn gin lin lugt cdc toa d¢ ndy cho mot méng nguyén a ndo d6
(a{0]=xl, a[1]=yl, a[2]=x2, af3]=y2...). Sau d6 thuc hién 1&i goi ham:

drawpoly(n, a); _

Khi diém cu6i (xn, yn) tring v6i diém d4u (x/, yI) ta nhan duoc mot da gidc.

2. Ham fillpoly

Gia sir ta da c6 mang c4c s6 nguyén chifa toa d6 ciia n diém nhu & trén, nén ta
thyc hién 101 goi ham: fillpely(n, a); thi ta s& nhan dugc mot hink da gide t6 mau n dinh
trong {ng véi cdc toa d6 (x!, y1), (x2, y2), ...(xn, yn).

6.3.7. Cac ham xit Ii diém anh

1, Ham putpixel

Dang ham: void putpixel(int x, int y, int Mau);

Cong dung: ham s€ 16 diém (x, y) trén man hinh bing mau xdc dinh bdi Mau.

2. Ham getpixel

Dang ham: unsigned getpixel(int x, int y); :

Cong dung: ham s€ tra v€ gid tri mau cha diém anh (x,y) trén man hinh. Ham s&
cho gid tri bing 0 néu diém (x, y) chi 12 méu nén (chua dicoe vé bdi cde ham khéc).

3. Ham floodfill

Dang ham: void floodfill{int x, int y, int MauBien);

Céng dung: Ham s€ 16 mau cho m¢t mién kin ¢6 mau bién bing mau clia
MauBien va diém gieo (x,y) nim trong mién kin ndy. N&u diém gieo nim ngodi mién
kin d6 thi viing ngoai clia mién kin duge 16 mae. Con néu khéng t6n tai mot mién kin
nhur vay thi todn bo man hinh duogc 16 mau (mau (6, kiéu 16 xdc dinh bdi setfillstyle).

6.3.8. Xir I toa 3¢ dé cic trén man hinh d6 hoa

Trong thyc t&, nhiéu khi ta cdn v& cdc hinh trong hé toa d6 dé céc 1en man
hinh d6 hoa nhung vin ddm bao tinh trung thyc cia hinh v&, Tuy nhién ta khong thé
sir dung tryc ti€p nhiing toa d¢ da cho trong hé dé cdc d€ v& 1én man hinh d6 hoa
(do sy khong tuong thich vé kich cGva chiéu quy wéc ciia hé toa dg). DE thuc hién
duge diéu nay ta cdn ti€n hanh theo cdc budc dudi day.

1. Tinh hé s6 co ddn toa do

Gid sir cdn v& mét hinh trong toa 4o dé cdc (hink ndy ndm trong hinh chit nhdt bao
cé toa dg goc trdi trén la ( Xmax, Ymax) va géc dudi phdi 1é (Xmin, Ymin)) 1én min hinh
dd hoa trong mét cita 56 ¢6 toa do géc trdi trén Ia (x/, yJ) va g6 phai dudi 13 (x2, y2) thi
cac hé s6 co dan toa dugc tinh nhu sau (néi kich thudc hink vé khéng cdn theo ding i I¢
véi hinh thdt thi ¢6 thé bo qua budc 1 va 2 nhuvi dy 6-3 dudi day):

Kx= (x2-x1)/{Xmax-Xmin) ; /* Kx [a hé sd co dan theo tryc x */
Ky = (y2-y1}(Ymax-Ymin) ; /* Ky 14 hé s8 co dan theo truc y */
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2. Tinh toa do trong hé dé céc sau khi dd co din toa &6

Toa d0 ciia diém (x,y) bt ki chia hinh cin v& sau khi co dén (cho phit hop
kich thude) duge tinh theo cong thiic sau: X' = (int)x"Kx va y"=(int)y"Ky;

Trong d6 (x’, ¥") 14 toa 46 m&i clia diém (x,y) sau khi 4 thuc hién phép co dan.

3. Pdi toa 46 dé cdc vé toa dé man hinh dé hoa

Toa d6 (x', ¥ ") vira tinh dugc cdn duge ddi thanh toa 40 (Xm, ¥m) trong man
hinh dé hoa trude khi hinh duge vé theo cong thifc bién déi sau:

Xm=Xo+x vaYm=Yo -y )

Trong d6 (Xo, Yo) 1a g6c toa do chia he tryc dé cdc di quy déi sang toa do
man hinh va ching c6 thé dugc tinh theo cong thic:

Xo = x1 + (int) (-Xmin * Kx)

Yo =y1 + (int) {Ymax * Ky)
_ Vi du 6-3. Viét chuong trinh v& mot hinh ngdi sao n canh (nét vé mau xanh da trot}
vAm6t hinh da gidc mau xanh da trod (nét vé mau d6) 1én man hinh mau tring.

#include "graphics.h”
#include "conio.h"
#include “stdio.h"
#include "math.h"
#include "process.h”
typedef struct

{
intx,y;
} DiemAnh;
#define MAX 20 /* s6 dinh t6i da clia da giac */
#define HESO 0.017453293 /* Hé s8 chuyén d8i tir 46 sang radian */
void NgoiSao(int SoDinh, int BanKinh, DiemAnh Tam, int MauNet);
void DaGiac(int SeDinh, int BanKinh, DiemAnh Tam, int MauNet, int MauTo};

int main()

{
int Driver =DETECT, Mode, Maloi, SoDinh = 5;
DiemAnh T1, T2 ;
initgraph{&Driver, &Mode, "} ,
MaLoi=graphresult() ;
if(MalLoi)

printf(" \nLoi do hoa, ma loi la: %dn", Makoi) ;
puts{grapherrormsg(MaLoi)) ;
exit(-1) ;

}

setbkcolor(WHITE); /* D3t mau nén tring */

T1.x = getmaxx()/4; /* toa 45 tam ngdi sao n canh trén man hinh dd hoa */
T1.y = getmaxy(¥2;

T2.x = 3*getmaxx()/4; /* toa d6 tam cla da giac trén man hinh dd hoa */
T2.y = getmaxy(}/2 ; _
NgoiSao({SoDinh, 150, T1, BLUE) ;
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DaGiac(SoDinh, 150, T2, RED, BLUE);

getch(), .

closegraph(); /* déng ch& d6 d8 hoa */

return O;
y
0o y

void NgoiSao(int SoDinh, int BanKinh, DiemAnh Tam, int MauNet)
{ .

inti, j;
DiemAnh a{MAX];
double RaDian = M_PI/2;
for (i=0; i<SeDinh; i++) /* tinh toa 3 d& cac cho cac dinh clia ngdi sao n canh ¥/
{
ali].x = BanKinh * cos(RaDian);
alil.y = BanKinh * sin{RaDian);
RaDian += HESO*360/SoDinh;

setcolor{(MauNet);
for (i=0; i< SoDinh -1; i++)
for (j= i+*; j<SoDinh; j++)
if ( j-i» 1 && ((i'=0) || (j'= SoDinh-1)}}
line(Tam.x+afi}.x, Tam.y — afily, Tam.x+ a[j].x, Tam.y-

afil.y);

*a day Tam.x chinh la Xo, Tam.y chinh 1a Yo, (a[il.x , afil.y} & toa d6 ciia
dinh thiri clia hinh sao tinh trong toa dd dé cac */

}

void DaGiac(int SoDinh, int BanKinh, DiemAnh Tam, int MauNet, int MauTo)
{

inti;
int a[2*MAX];
double RaDian = M_PI/2;
for (i=0; i<2"SoDinh; i+=2) /* tinh toa d6 @& cac cho cac dinh clia da giac */
{
afi] = BanKinh * cos(RaDlan) /* toa d6 x clia dinh i trong hé dé cac */
ali] = Tam.x + a[l] /* quy d6i sang toa d9 man hinh */
a[i+1] = BanKinh * sin(RaDian); /* toa dé y cha dinh i */
ali+1] = Tam.y - afi+1]; /* quy ddi sang toa dd man hinh */
Rabian += HESO*360/SoDinh;

setcolor(MauNet);
setfillstyle(SOLID_FILL, MauTo)
fitlpoly(SoDinh, a); /* vé va té mau cho da giac v

6.3.9. Xir If van ban trén man hinh dé hoa -

Trong ch€ do d6 hoa, cdc ham hién thi van ban thong thudmg nhu prmtf
khong thé hoat dong duge ma ta phai sir dung cdc ham khdc va trminh diéu chinh
d€ van bin c6 thé duge hién thi trén man hinh dé hoa theo nhu ¥ muéhn.
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1. Cdc ham hién thi vin bdn trong ché d6 46 hoa
a) Ham outtext .

Dang ham: void outtext(char *P);

Cong dung' Ding dé hién thi chudi ki tu do con trd P tro t6i ra man hinh dd hoa
tai vi tri hién thoi clia con trd man hinh.

b Hdm outtextxy
- Dang ham: void outtextxy(int x, int y, char *P);

Cong dung: Ding d€ hién thi chudi ki 1 do con trd P wrd t6i ra man hinh dd hoa
tai toa do (x,y) ciia man hinh.

2. Dinh dang van bdn ra man hinh dé hoa

Dé xac dinh Fonr chit, cd chit va huéng hién thi cha vin ban ta dding ham
settextstyle theo ci phdp nhu sau ;

settextstyle (int Font, int Huong, int KichThuoc);

Trong d6 tham s& Font ¢6 thé nhan mot trong cdc gid trj cho trong bang 6.5

Bdng 6.5. Céc kiéu Font chif trong ché€ d6 d6 hoa

Tén hiing Font Gid tri Tén hing Font - Gidtri
DEFAULT _FONT 0 SANS SERIF_FONT 3
TRIPLEX_FONT 1 GOTHIC_FONT 4
SMALL FONT 2 )

Mp1 k1éu Font & trén sé tucng itng véi mét tép tin *. CHR ctia Turbo C. Néu
céc t&p tin nay khong t16n tai thi ham khong ¢6 téc dung.

Tham s6 Huong ¢6 thé nhan mot trong hai gid tri 13 HORIZ_DIR (vdn bdn sé
dugc hién thi theo chiéu ngang tit trdi qua phdi) hoac VERT DIR (vin bdn sé duoc
hién thi theo cfueu thing ditng tir dudi Ién). Con tham s8 KichThuoc 12 mot s6
nguyén ¢6 gid irj it J dén /0 d€ dinh ra he s& phéng dai cia chit.

Dé x4c dinh vi tri twong d6i cha van ban so véi toa do {(x,y) trong ham
outtextxy hodc so véi vi turi hién thii ¢lla con trdo man hinh trong ham outtext ta ding
hﬂm void settextjustify(int ChieuNgang, int ChieuDoc);

Trong d6 tham s6 ChieyNgang va ChieuDoc ¢6 Lhé nhén cdc gid tri sau:

Bd_ng 6.6.4Céc gid tri xdc dinh vi ri wong d&i d€ hién'thi van ban
ChieuNgang | . . ']\:lﬁté I ChieuDoc ‘ Méta
LEFILTEXT 0| S o S S | g ron_rexo | Lo 26 ) €
CENTER_TEXT(1) | o8 &8 (X, & v i | CENTER TEXTOY) | {08 88 (1), o
e e | 1,9 Gl ¢ |

3. Xdc dinh chiéu cao va chiéu rong ciia vin bdn

D¢ ¢6 thé xdc dinh duge chiéu cao clia vin ban ta ding ham:

int rexthe:ght (char *P); Ham s8 tra vé s6 diém anh theo chiéu cao clia vin
ban do con tro P tré téi,

Dé cé thé xdc dinh dugc chiéu réng clia van ban ta dung ham:

int textwidth (char *P); Ham s& trd vé 56 diém anh theo chiéu dii cha van
ban do con trd P trd téi.
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VI du 6-4. Viet chuong trinh hign ra dong chit “DAI HOC BACH KHOA HA
NOI” mau xanh da trdi theo chidu ngang vao chinh giita man hinh mau trang.
 ilainialarialolniniainiintoiisinlalanie Ak AT *
#finclude "graphics.h"
#include "conio.h”
flinclude "stdio.h”
#inciude “process.h”
r b iiaainlanininloleiniiniaainlainbiahaak il iainininioliniobialsbiniobnlolaistolaiaioaiobal Y
int main()

int Driver = DETECT, Mode, Maloi;
initgraph{&Driver, &Mode, ") ;
MaLoi=graphresult() ;

if(tMaLoi)

printf(" \nl.oi do hoa, ma loi la: %d\n", MaLoi) ;
puts{grapherrormsg(MalLoi)) ;
exit(-1) ;

}

setbkcolor(WHITE); /* Dt mau nén trdng */

setcolor(BLUE); /* £t nét chir mau xanh */

settextstyle(DEFAULT_FONT, HORZ_DIR, 2);

settextjustify(CENTER_TEXT, CENTER_TEXT) :/*{x.y} n&m chinh gilta v&n ban*/
outtextxy({getmaxx()/2, getmaxy()/2, "DAI HOC BACH KHOA HA NOI");
getch();

closegraph(); /* 46ng ché& dd dé hoa */

return O;

B L L D e e e n‘j'
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6.4. KI THUAT TAO HINH CHUYEN PONG

C6 nhiéu phuong phép khic nhau dé tao ra cdc hinh chuyén d6ng trong ché
46 d6 hoa nhu phuong phidp vé xod, phuong phédp 14t trang, phuong phép luwu gitr
anh vio b¢ nhd dong... Trong gido trinh ndy chiing t6i xin gidi thiéu phuong phip
vE& va x04 céc hinh 1an c4n nhau tao hiéu ¢ng 24 hinh / gidy. D€ x04 mot hinh ta v&
lai hinh d6 v6i mau nén.

Vi dy 6-5. Vié chuong trinh v& mot qua béng chuyén dong trong mot hinh chi¥ nhat.

!t Wt e e e v e el s i e e A e ek e o e el e ek e e e il et T A el e i e e b e ik e drkcink ok *’f

#include “graphics.h"

#include "conio.h"

#include “stdio.h”

#include “process.h”

#include "stdlib.h"

#include "dos.h"

P ................ A A e A v o el et e o e e ek ot v e e o e e e e e e e e sl v e e e t!
int main()

int Driver = DETECT, Mode, MaL oj;
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int x1=10, y1=10, x2, 2, X, ¥, dx, dy,R;
initgraph(&Driver, &Mode, "
MalLoi=graphresuit() ;

if(MaLoi)

printf("* \nLoi do hoa, ma loi la: %d\n", MalLoi) ;
puts(grapherrormsg(MaLoi)) ;
exit(-1) ;

}

x2=getmaxx(}-10 ; y2= getmaxy()-10 ; / Xac dinh khung chit nhat */
setbkcolor(BLUE); /* D3t mau nén xanh da trai */

setcolor(WHITE) ; moveto{x1, yihy: chuyén con trd dé&n toa do (x1, y1) ¥/

lineto(x2,y1}; lineto(x2,y2); lineto(x1.y2); lineto(x1,y1); /* vé& khung chir nhat ™/

dx=10: dy=10; R=5; /* Butc chuyén dong va ban kinh qua béng */
x1= x1+R+14; y1=y1+R+14; x2=x2-R-14; y2=y2-R-14;
x=50+random{getmaxx()-50) . y=30+random(ge‘lmaxy()-50) ;
do ' '
{

setcolor(WHITE); circle(x, y, R); /* V& qua bong */

* delay(1000); setcolor(getbkcolor()); /* 1&y mau nén hién tai */
circle(x, y, R); delay(1000); /* Xoa qua béng */
if(x>x2)j|(x<x1)) dx = -dx ; " Di hudng chuyén dong */
((y>y2I(y<y1)) dy = -dy;

x += dx ; y += dy ; /* Chu#n bi v& hinh tiép theo & vitri k& can */

} while (Kkbhit());
getch();
closegraph(); /* dong ché& d$ dd hoa */
~ retun; '
}
r—! 1 it L ik d ik e L T YT L]

6.5. CAU HOI VA BAI TAP
1. Lam viéc trong ché do d6 hoa c6 nhimg dac trung gi? Ta ¢6 thé 1am duge gi?
2. Vit chuong trinh v& mot banh xe lan trén mot dudng thing nim ngang.
3, Vié chuong trinh mo phong dao dong clia mot con lac don.
4. Viét chuong tinh v& d4 thi cia ham s6 y= f(x). Van dung véi y = cos(x).

5. Viét chuong trinh cho phép nhan va trinh bay ki ty trén man hinh d6 hoa. Néu gd

sai, c6 thé ding phfm BackSpace d& xo4 ki tu gd nhdm d6.

6. Viét chuong trinh v& hinh hoa héng f(@) = K cos(n ), n 12 s8 cdnh hoa héng.
7. Viét chuong trinh cho mot dong chit chay ngang man hinh trong ché 40 dé hoa.
8*. Viét chuong trinh v& mot Menu hai cfp ra man hinh d6 hoa.

9%, Vi€t chuong trinh choi c&f ca 16 trong ché€ do dé hoa.

10*. Viét chirong trinh minh hoa mot qua béng nay trén man hinh (c6 dan héi).
11. Vi€t chuong trinh mo phong dudng bay cua dan dai béc.



Chuong 7
MOT SO BAI TAP TONG HQP
MUC TIEU CUA CHUGNG NAY

> Cing c6'va hoan thién cdc kién thic If thuyét da duoc hoc.

> Nguti hoc c6 khd ndng sit dung phoi két hop cdc kién thicc If thuyét dd hoc
dé gidi quyét mot sé lop cdc bai todn thuong gdp tir dé ddn dén hinh thanh
tu duy ldp trinh cho nguoi hoc. '

7.1 BAI TOAN MO PHONG

Vi dy 7-1. Haly viét chuong trish mo phdng dan Piano trén mdy tinh, Ngwdsi
sir dung c6 thé ddnh ban nhac bat ki bang cch bim céc phim : _

A tudng (ng vdi nét La. B tuong ing véi nét Si. C tuong (img véi nét Do,

D twong Ung vdi nt R&. E tuang tmg véi nét Mi. F tirong (mg v_bi nét Fa va

- cudi clng la G tuong (ng véi nét Sof. . L L

MBi khi cn chuyén tir quang & nay sang quing 8 k& ti€p-ta bam thém phim
Alt (vi du 1 La trung lén La thanh ta bdm Alf - A), nguge lai muén chuyén tir
quing &8 nay vé quing & k& truéc ta bdm thém phim Shift (vi du tit La trung vé La
tram ta bdm Shift - A).

Gidgi: D¢ phit ra 4m thanh trong ngén ngit lap tinh C ta ding ham
sound(TanSo); ham nay khai bdo trong dos.h. M&i khi ham dugce goi, loa clia PC s&
phét ra mot am thanh tuong ting o6 tdn s6 diing bing tham s6 TanSo va 16 chi dimg
kéu khi ham nosound(} duge goi. Trong 4m nhac, d€ pht ra dugc mdt ndt nhac nao
dd ta phai goi ham sound v6i tham s6 bing chinh tin s6 cha nét nhac d6 (vi du
mudn phdt ra mot nét La trung ta goi ham sound(880}) va tdn s6 clia cdc am trong
quang & ti€p theo s& gp hai ldn t4n s6 clia cdc 4m tuong iing trong quing 8 trudc
d6 (vi dy tdn 56 ciia nét La trung la 880 Hz thi tén s6 cita ndt La tram la 440 Hz va
cida nét La thanh 1a 1760 Hz...). Do dé trong chuong trinh ta chi cdn lwu trit tdn s6
cha cdc nét nhac trong mot quing 8 13 di. DE chuyén dén quang 8 ti&p theo ta bim
két hop véi phim Al nguoc lai ta bdm Shift. Chuong trinh madc dinh 13 dang hoat
dong v6i cic am trung. D€ thay déi ta ¢6 thé bam > (phim mii tén phdi) d& chuyén
sang lam viéc v6i quang 8 ti€p theo, nguoc lai bim <- (phim mii 1én trdf).

ll‘ *l‘*ﬂ'Iﬁ***l’*i*I‘!****ﬂ'tl*t**ﬂ****!t‘**ﬂt****Itl***!‘t‘t**l‘?'****t******'t*‘*‘l‘t*** ﬂ!
#include "conio.h"

#include “stdio.h”

#include "dos.h"

enum NoNhac {DO, RE, MI, FA, SOL, LA, SI};

int TANSOQ[7]= {523, 587, 659, 698, 783, 880, 988} :

void TaoAm({float HeSo, int TanSo);
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,‘t **t*"ttﬂ'**ﬁ*t**I"ﬂ'****!‘ttﬂ'**ti"!"*t**tt*ﬂ'******I‘I"***t**I‘H‘****t*ﬂ'*ﬁ*t**“**** I‘"

int main{)

int ch1, ch2;

float HeSo=1.:
“clrser();

while(1)

if(lkbhit())
{

ch1=getch();
if{ch1==0)} /* t8 hdp phim dugc b&m */
{

|
else

ch2=getch();
switch(ch2)
{

)

case 30:TaocAm(HeSo, TANSO[LA]*2):break; MAlt-A*/
case 18: TaoAm(HeSo, TANSO{MI*2); break; /HAl-AY/
case 33: TaoAm(HeSo, TANSO[FAJ*2); break; /*Alt-A"
case 34: TaoAm{HeSo, TANSOISOLY2); break: /*Alt-A*
case 48: TaoAm(HeSo, TANSO[SI2); break; /Alt-AY
case 46: TaoAm(HeSo, TANSO[DOT'2); break: "A-AY
case 32: TaoAm(HeSo, TANSO[RE]"2); break; /*Al-A" -
case 77. if (HeSo <= 4) /* Néu phim <- dutsc bam*/

~__ HeSo™=2; break; /" chuyén sang quang 8 ti&p *f

© case 75: if {HeSo >= 1/4) /* Néu phim -> dugc bam */

“HeSo /<2; break;* chuyén v& quing 8 trutic 46"

- default: nosound():

U switchchl),
K -

case 27: nrosound(); return 0; /* B&m ESC thoat*/

- case ‘a" TacAmi(HeSo, TANSOLA)); break; 7 Bam a*/

case‘e” TaoAm{HeSo, TANSO[MI]); break; * Bam e -
case Y. TacAm{HeSo, TANSO[FA]); break; /* B&m f/
case 'g: TaoAm({HeSo, TANSO[SOL)); break; /* Bsm g/
case b’ TaoAm(HeSo, TANSO[SI]); break; /* Bam b*/
case '¢; TaoAm(HeSo, TANSQO[DQ)); break; /* Bam ¢*/
case 'd. TaoAm({HeSo, TANSO[RE]): break; /* Bam d*/
case ‘A’ TaoAm(HeSo, TANSO[LAY?2); break; /* Shif-a*/
case 'E" TaoAm({HeSo, TANSO[MI)2); break; /* Shift-e*/
case T TaoAm(HeSo, TANSO[FA)2); break: /* Shift-r/
case ‘G TaoAm(HeSo, TANSO[SOLY2); breaky*Shift-g*/
case ‘B TaoAm(HeSo, TANSO[SI)2); break; /* Shift-b*/
case 'C". TaoAm{HeSo, TANSO[DO)/2); break: /* Shitt-c*/
case ‘D" TacAm{HeSo, TANSO[RE}/2); break: /* Shift-d*/
defauit: nosound(); .
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}

return 0;

P Porprppapargpareae et TP T T TSI TR LI L DL S S R T L LA b bt bbb bl b whekwRhkdrkhirkktt I'I

void TacAm(float HeSo, int TanSo)

int TG;

TG=(int) (HeSo*TanSo);

nosound(); /* T4t am trudec d6 */ :

sound(TG); /* Phat ra 4m thanh theo tdn s& chl dinh */

f‘ Parrararprarapaaararaeargean e P TR E L EL R L L DL L AL E A LA LAkl b Ll L whwwAddkk *!

7.2. BAI TOAN THONG KE

Vi du 7-2. Hay viét chuong trinh xét xem mot chuong trinh ngudn vi€t bang
m6t thit ngon ngit nao d6 da sir dung bao nhiéu tir khod cia ngon ngit nay va 56 ldn
1ap clia céc tir khod d6 trong chuong trinh.

Gidi: D& gidi quyét duge bai todn trén ta cdn luu trlt b tir khod clia ngon nglt
trong mot t&p (goi Ia tép tix khod Keyword.ixt) theo quy cdch moi dong mot tir va 14t
ca céc chit cdi déu viét bing chit thudmg (gid thiét c6 khong qud 100 tx khod va mbi
10 khod khong viot qud 32 ki 1). Giita cdc tir s&€ duoc phan céch nhau bdi mot s6 ki
tw nh&t dinh (cho trong mdng KiTuPhanCach). Chuong trinh s€ thuc hién doc tép -
céc tir khod vao mang KeyWord d€ xit If, sau d6 doc 14n lugt ting ¥ vdn bdn trong
tép ngudn, téch bd nhitmg ki 1y phan cich ra khdi tir 46 (do hdm GetWord thuc hién)
r8i dem so sdnh né véi cdc tr khod trong ming KeyWord. Néu 1a tir khod thi ti¢n
hanh tim ki€m trong mot mang List chia céc tiy d duge tim th&y, néu tir méi nhan
¢6 mat trong List thi tién hanh ting s6 lugng clia n6 len 1, ngugc lai tién hanh b3
sung tir khod méi ny vao danh séch tir khod di tim thfy List véi s6 luong 1a 1.
Cudi cing két qui nhan duge s& dugc ghi ra 1€p c6 tén QuPutName theo khuoén
dang: Tén tix khod tim thdy  s6 ldn xudt hién.

!" wERAN KRR TR ERAARAN Ak Rd bk YT I e e a2 A R R LY L L 2 0 R bl bl bl b bl wedrd ok ok ok HI

#include "conio.h"

#include “stdio.h”

#inciude "dos.h"

#include "process.h”

#include "string.h"

#define MAX 100 /* S8 tu khoa t8i da */

#define MAXTEN 32

char KiTuPhanCach[}={' ", .. 5 5 =000 1 1 COF v “0'};
typedef struct

{

char Ten[MAXTEN]; /* Tén tir khoa */
int n: /* S& 14n xu4t hién */

} RecType;

int nKeyWord, nList;

char KeyWord[MAX][MAXTEN];
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RecType List[MAX];

char InPutName[MAXTEN)], CutPutName[MAXTEN];
void ReadKeyWord({char *KeyWordName);

char * GetWord{char * s, int * i);

int IsKeyWord{char *w);

int inList(char *w);

void CreatList(char *name);

void WriteResult{char *name);

!* LLIT T 220122 D2 d a2 a2 21 bl i bRt itatda st et yll]) *!

int main()

printf(*\n Hay nhap ten tep nguon”);
gets(InPutName);

printf{*in Hay nhap ten tep dich™);
gets{OutPutName); _
ReadKeyWord(*KeyWord.txt™);
CreatList(inPutName);
WriteResult{OutPuthName);

return O; .

III i vt v A e e e A T T O O oo o U el o o o o o ol ol o o ol e e ol ol oy o e v ol e ol ol o ol A 0 o 7 ol e el t’(

* Boc céac tir khod trong 18p.c6 tén KeyWordName vae mang tif khoa KeyWord */
void ReadKeyWord(char *KeyWordName)
{

FILE *F;

F=fopen{KeyWordName, °r’);

if(F==NULL) /*Néu khéng md dugc tép*/

printf(inKhong mo duoc tep %s”, KeyWordName);
getch(); /*Dimg chuong trinh dé xem théng bso */
exit(-1); *Thoat*/

}
nKeyWord=-1;
while{!feof(F))
{

nKeyWord++;

fscanf(F, “%s", KeyWord[nKeyWord));
if(ferror(F) /*N&u ¢é 18i trong luc doc */

{

perror{"Loi doc tep . ");’

fclose(F);
exit(-1);

fclose(F);
It LA 22 Ll sl bt il e Rid il sl bt ll st el il il l] o)

/* Trd v& mét tir duge tach ra tif xau s tai vj trf i, sau d6 trd vé8 vj tri k& ti&p*/
char * GetWord(char * s, int * )

int L, j=0;
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char w[MAXTEN]; T
L= strlen(s) S : o C .
* B& qua ki ty phan céch */
whlle((‘l<L)&&(slrchr(KlTuPhanCach s[*i= NULL)) ++(*i);
/* Tich luy dan cho w */

while((*i<L)&&( strehr{KiTuPhanCach, s[*i]}==NULL))

wli] = s[*if; ++j; ++{"1);

wij] = \0'; /* Panh d&u sy két thuc xau W *f
return {w)

!‘* ***tt*“‘I‘*"!*****I"*"!t**t**l‘I‘**tI‘I'**ﬂ*‘I‘I‘tt***tt**l‘**I‘I‘*****i**l“*l‘t*******ll‘t* t!

/Kidm tra w co phai 1 tir khoa hay khdng, ddng cho gia tri 1, ngugc lai cho gia tri 0/
int IsKeyWord(char *w)

int i1=0;

/* Tim tit khoa dau tién triung vai w */
while((i<nKeyWord)&&({strcmp{KeyWord[i], w)!=0}) ++i;
return (i<nKeyWord); .

!‘ **"****ﬁl’tt*.! "'t***'l"l’t* e e A AR W ok e ke e o Tede et e e e B R R Rl e sk vk ek ok R R e e *'.(

/* Tim ki€m w trong List */
int inList{char *w)

int i=0;
while({i<= nLlst)&&(strcmp(Llst[ll Ten, w)l =0)) ++i;
return (i);

!* FEETITER LRSS RS Rt AL Ll Ll prarararprargreree TP T I TR PR L L LR LA E R Ll L Ll AR *.‘.‘

/* Tao mang List chita cac tif khoa cla tép cé tén name */
void CreatList(char *name)
{

FILE "F;

char *w, s[MAXTEN];

inti,

F= fopen(name "

if(F==NULL) /*Néu khong md dudce tép*/

printf("\nKhong mo duoc tep %s name);
getch(); /*Dimg chuong trinh d& xem thong bao */
exit(-1); /*Thoat*/ '

}
nList=-1;
while(!feaf(F))

fecanf(F, “%s", s)
" if(ferror(F)) *N8u c6 1i trong lic doc */

perror(“Loi doc tep : "),
fclose(F);
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exit(-1);
i=0;
w= GetWord(s, &i); /* tach trong xau s tir vj tri i mét tirw */
while(stremp{w, “")}'=0)

if(IsKeyWord(w)) /* Néu 12 tif khoa */

{

j = InList(w); .
if(i>nList) / n&u w khdng thudc danh sach da co */

++nList; /* B8 sung w vao cusi danh sach tir khoa *f
strepy(List[nList]. Ten, w); /* Dua w vao danh sach */
List[nList].n=1; /*dém s6 lugng tir khoa trong danh sach*/
}
else /* Tlr khoa da cb trong danh sach */

++List[jl.n; /* D&m s8 lan xudt hién cla tir khoa */

} . .
w=GetWord(s, &i); /* Tach tir ti€p theo ™/
y _

}
fclose(F});

I* b b b b A bl d AL I PRI TR LRI R R TR Y R R Ty ey Y l!

f* Ghi List I&n t&p v&n ban c¢b tén name theo quy cach */
void WriteResult(char *name)

{

FILE *F;

F=fopen({name, “wt");
#(F==NULL) ”*Né&u khéng mé dugc tép*/
{

printf{("\nKhong mo duoc tep %s", name};
getch(); *Dimg chuang trinh d& xem théng bao */
exit{-1); #Thoat*/

for(i=0; i<=nList; ++i)

fprintf{F, “%-16s%3d\n", List[i]. Ten, List[il.n);
if(ferror(F)) *Né&u ¢ 16i trong luc doc */
{

perror(*l.oi doc tep : ");
fclose(F);
exit{-1);

fclose(F);

It bbb A b b A b R A A R R L el LR bRl ER R LR TR R R R R R ey t!

12.GTNNLTC
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1.3, BALTOAN VE DO THI HAM SO

Vi du 7-3. Vi€t chuong trinh V€ toa do cha ham y=f{x) trén doan [a, b] Ién
mot cira sé bt ki cla man hinh. Si dung chuong trinh d6 vé dé thi cho ham
y=3x*+2x>-6x*+1 trén doan {-100, 100}.

Gidi: Ta cdn thuc hién cdc budc sau day:

- Tim hinh chit nhdt chita hinh cdn vé Xmax-Xmin= b-a va Ymax-Ymin.
- Co ddn hé s6'toa d6 dé dé thi nam tron trong cita s6 cdn ve .
- Déi i toa d6 dé cdc sang toa dg cia man hink.

!* e PR L L L L b e ek e R PEEIT LT ER L A bbbl PYTET TR L LS L bl AR R RN AT ARk ar *}f

#include “graphics.h”

#include “process.h”

#include “conio.h’

#include “stdio.h”

#include “math.h”

void Menu(void).

void VeDoThi(int x1, int y1, int x2, int y2,double (*f{double), double a, double b};
void ThongBao(int X, int y} ;

double F(double x};

void MinMax(double (*f)(double), double a, double b, double * Max, double *Min);

’t “**ﬂ'ﬂ‘tiﬂ'I‘t**tt*i**tttﬂ!ttﬂ!t*t!*iﬁ*** wEkENRA kR Ak e T T T IR P L L L LTI L] ﬁ'.l

int main()

{
int Driver = DETECT, Mode, MalLoi, x1, X2, v1, v2;
double a, b ;
Menui() ;

printf("\n Hay nhap khoang a, b="1};

scanf(“%%If", &a, &b);

printf(“\nHay nhap toa do man hinh cuacasolax1,y1,x2,y2=");
scanf(“%d%d%d%d", &x1, &y1, &x2, &y2);

initgraph(&Driver, &Mode, ™} ;

MaLoi=graphresult(} ;

if(MalLoi)

printf(" \nLoi do hoa, ma loi la: %d\n", MalLoi} ;
puls(grapherrormsg(MaLoi)) ;
exit(-1) ;

}

setbkcolor(BLUE),

VeDoThi(x1, y1, x2,y2, F, a, b};
ThongBao(x1, y1}.

getch();

closegraph(),

return 0;

’* TY T T2 s 2L bR L bl b ERwk ttﬂ'l‘*it‘lt*iﬁﬂ'**t*t** TR IR i 2 a Lal P T TI TR L L L LS L W hkkk ﬂ’f

void Menu(void)

{
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crscr() ; :

printf("\n ******* CHUONG TRINH VE DO TH} HAM SO Y=F(x) *exswerewns "}
printf(*\m\in Ap dung cho ham y=3x"5+2x*3-6x*2+1 tren doan [-100, 1001™;
printf("\n\nAn phim bat ki de chay tiep"); _

getch(); '

!* LA d d b 2 b DL EL L TR 2Ry T g e b A b R R L bR SRl P EL LR L L R YR R R g ﬁl

void VeDoThi{int x1, int y1, int x2, int y2, double (*f){double), double a, double b}

double x, y, kx, ky, Ymax, Ymin, dx ;

inti, X0, YO, Xm, Ym ;

setfillstyle(1, LIGHTRED);

bar(x1, y1, x2, y2); I vé clta s %/

setcolor(3);

maveto(x1, y1); lineto(x2, y1); lineto(x2, y2); lineto(x1, y2); lineto(x1, y1):
MinMax(f, a, b, &Ymin, &Ymax);

kx=(x2-x1) / {b-a}; ky= (y2-y1)/(Ymax-Ymin) ;
setcolor{(RED);

X0= x1+(int) (-a*kx); YO=y1+(int) (Ymax*ky):

/* V@ hai truc*/

setcolor(RED); line(x1, YO0, x2, YO); line(X0, y1, X0, y2);
x=a; Xm= X0+ (int) {(x*kx); y=f(x); Ym= YO-(int)(y*ky);
moveto(Xm, Ym); dx= (b-a)/(x2-x1); setcolor(WHITE);
while(x<b) _

x += dx; y=f(x);
Xm= X0+(int}{x*kx); Ym= YO - (int)(y*ky):
lineto{Xm, Ym);

}

fi b A bR bR AL b E R R LR g bl L Ll R L R R gt AR, Wikdkdrhkd kAR hdkk *!'

void MinMax(double (*f){double), double a, double b, double * Min, double *Max}

double x, vy, dx ;

x=a ; y=f(x) ; "Max=y ; *Min=y ; dx=(b-a)/640 ;
while(x<b)

{

X +=dx ; y=f(x);
ifly<*Min) *Min=y;
ifly>*Max) *Max =y ;

!* LR L Ll b T Y T PRy bbb b A L rpd t b T L b s T2 T T g aprepengnny *hkkhkkrn ‘!

void ThongBao(int x, int y)
{

setcolor(RED);

seltextstyle(DEFAULT_FONT, HORIZ_DIR, 1);
outtextxy(x, y, “Bam phim bat ki de tiep tuc ™);
getch() ; '
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!I‘ hb Al dE 2 b b LA LS L LR LD TR L R I e ar e LA b s bt sl 2l Ty t)‘

double F(double x) /* & day c6 th8 gan cho bat ki ham nao */
{

double Tam = 3*pow(x, 5)+ 2"pow(x, 3) - 6*x*x +1;
return (Tam);

!‘* bbb b L bR L bR L s L LY E T Tl R R L A gy LA L bR A Rl e I E Y LY LT R e *!

7.4. BAI TOAN BE QUY

Vidu 7-4. Vi€t chuong trinh mé phong bai todn thdp Ha Noi trong ché doé dé hoa.

Mo td bai todn: 6 n dia kich thudc nhd ddn (c6 18 6 gifia) ¢6 thé xép chéng lén
nhau xuyén qua mét coc sao cho dia to dugc dgt & dudi, dia nhd dwoc dat ¢ trén.
Ban ddu chéng dia dugc ddt & cot A. Hdy mo phdng cdc budc chuyén dia tir ¢t A
sang cét C theo nguyén tdc:

- Méi ldn chi dugc chuyén ding mot dia.

- Khong bao gior dia to duge ddt lén trén dia nhd hon.

- Duoc phép su dung mér coc trung gian.

Day ]a mot bai todn rét khé néu chiing ta khong st dung giai thuat de quy.
Tuy nhién vén d€ s& & nén don gidn hon néu ta dé ¥ ring: .

- Néu chi c6 mot dia thi ta chi viéc chuyén dia tir c6t A sang cot C.

~ Néu c6 hai dia ta s& thyc hién cac thao tic chuyén dia nhu sau:

+ Chuyén dia trén ciing ti c6t A sang cét trung gian.

+ Chutyén dia dusi cing tir ¢t A sang cét C.

+ Chuyén dia nhd ti cft trung gian sang cét C. .

- Néu s§ dia tir 3 ud Ien thi van dé bit ddu trd nén phic tap hon nhiéu. Tuy
nhién ta c6 thé dua trudng hop nay vé hai trudmg hop déu bing céch coi n-1 dia &
trén cling nhu la mot dia va ta c6 thé quy vé trudmg hop hai dia nhu sau:

+ Chuyén n-1 dia trén cing sang cot trung gian.

+ Chuyén dia thit n sang c6t C. ’

~+ Chuyén n-1 dia tit c6t trung gian vé cor C.

Va nhu vay bai todn c6 thé duoc viét dé quy nhu dudi day (diz lidu duoc 16
chitc dudi dang danh séch méc no?).

!* b AR d A b A RS 2L RS RS LT E YT R g g gy Ak Er ARk d ey t,

#include "conio.h"
#include "stdio.h"
#include "alloc.h"
#inctude "graphics.h"
#include "process.h"
#include "dos.h"
#define DayMax 10
#define tMax 6000
#define BuocCoc 10
#define CaoHon 3
#define RMax 90
#define RMin 20
#define MauQ 0
#define MauNen 1
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#define DichPhai 50 ; ' . B
#define DichTrai 50 :
It *t*tiill’!l’**t**t*ﬁ*ittt**tttt*i‘twﬂ'tttt***tt‘l’l’tt*****it*!‘!tlf*i*t*****tt’!!' "I
typedef structdd -
{* Mbi dra duge dac trung bdi s6 hiéu dia (€ biét dia to hay nhd), vi trf clia dia (98
bit vi tri hién tai cia mdi dia) va mau sic cla dia (cac dia s& cb mau khéc nhau )"/
int shieudia;
int vitridia;
int mau;
struct dd "next;
} DiaPoint;
typedef struct
{* MBi cit dugc d3c trung bdi cac tham s6 1a s& hidu cot (a8 biét 1a cot A, B hay C),
6 Iugng céc dia hién ¢b trén cot va con trd trd dén dia dudi cung (chinh la con trd
dau clia danh sach)*/
int shieucoc;
int c;
DiaPoint "next,
} Coc;

int T4, 72,73, YO, Yd, XY,
Coc A,B,C; Khaibaora3cot*/
DiaPoint *Tam;
int 'n, gd; gm, buoc, day;
void tao_dia(Coc A, DiaPoint *P},
void tao_dia_t(Coc A, DiaPoint *P),
void xoa_dia{Coc A, DiaPoint *P);
void khoi_tao{Coc *A, Coc *B, Coc "C};
void chuyen_dia{Coc * A, Coc *B, DiaPoint *P);
void thap_hn{Coc *A, Coc *B, Coc *C, DiaPoint*P);
i{nt main()
‘A.next=NULL,;
B.next=NULL,
C.next=NULL,
khoi_tao(&A, &B, &C);
Tam=A.next;
getch();
thap_hn{&A, &B, &C,Tam},
getch();
closegraph();
return G,

}

,‘(t ttI‘t**tt**tt’lw‘lt***t**tﬂ*tltﬂ'ttt**ttttl’l‘ttt*tttt*ttt!llwttwtt*tt*t**tttwtttw! *’l'
void tac_dia(Coc A, DiaPoint *P)
{
int x1,x2,y1,y2,mau;
mau=P->mau,
setfillstyle(SOLID_FILL,mau);
x1=((A.shieucoc-RMax)+(P->shieudia-1)*buoc);
y1=(Yd-P->vitridia*day),
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x2=((A shieucoc+RMax)-(P->shieu
y2=(Yd-{P->vitridia-1)*day-1);
bar(x1,y1,x2,y2):

dia-1)*bu_oc);

,i I'l'**I’I’I‘*ttt*!***tﬂ***wt‘t**---.-----.-«-- AR A AR RN LR AR TR ol o 3 o o ol o o ok i o o
void tao_dia_t(Coc A, DiaPoint *P)
{
tao_dia(A, P);
delay({tMax);
)(w t*itlt**tw*it*!ltittﬂﬂtt**tlt*tttlt**: -------------------- A i o o o e e o L] *f

void xoa_dia{Coc A, DiaPoint *P)
{

int x1, x2, y1, y2;

int mau;

mau=MauNen:
seftfillstyle(SOLID_FILL,mau);

x1=((A.shieucoc-RMax)+(P->shieudia-1 Ybuoc);

y1={Yd-P->vitridia*day);

x2=((A.shieucoc+RMax)-{P->shieudia-1 )*buoc);

y2=(Yd-(P->vitridia-1)*day-1);
bar(x1,y1,x2.y2):

!ﬂ A AR AN e RN kAR dek Wk tl‘!tﬁtttl‘tlti**’l‘iit!Qt*tﬁl'**ttlﬁ**t*!t* *

void khoi_tao(Coc *A, Coc *B, Coc *C)
{

int i;

DiaPqint *P, *tam:

clrser();

printf"in\n\n");

printf("\nHay nhap so luong dia: ");
scanf("%d", &n);

A->c=n;

B->¢=0;

C->¢=0;

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

!

tam=(DiaPoint*)malloc(sizeof(DiaPoint));

if{ A->next==NULL)

{
A->next=tam:
fam->next=NULL;
P=A->next;
P->shieudia=i;
P->vitridia=i:
P->mau=(int}(i % 14)+2;

else
P->next=tam:

~ tam->next=NULL;
P=tam;
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P->shieudia=i;

P-»vitridia=i;

P->mau=({int)(i % 14}+2;
}

}

gd=DETECT;
initgraph(&gd, &gm, ™),
ifigraphresult()!=grOk)
{

printf("Loi do hoa");
exit(-1);

setbkcolor(MauNen);

X=getmaxx(});

Y=getmaxy().

T1=(int)(X/4); /* T1, T2 va T3 chira toa d3 x clia cac ¢t */
T2=2*T1;

T3=3*T1+ DichPhai;

T1=T1-DichTrai,

A->shieucoc=T1;

B->shieucoc=T2;

C->shieucoc=T3;

Yd=(int){Y/6); -

Y0=2"Yd;

Yd=5"Yd;

Y=(int)}{(Y-Yd)/2);

if {n>1) buoc=(int)((RMax-RMin)/(n-1));
else buoc=0;

day=(int)}({(Yd-YO0)/n}),

if (day>DayMax) day=DayMax;
P=A->next;

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

tao_dia(*A,P};
P=P->next;

}
setcolor(RED); .
outtextxy(T1+(int)(T1/4)+DichPhai,Y,"CHUONG TRINH THAP HA NOI"),

!* [rrapaperarararaararaepree e e T T T T T T R IS R LR S R R L b L L bl A b bl t!

void chuyen_d'ia(Coc * A, Coc *B, DiaPoint *P)
{

int mau,i,j;

Coc tam;

int v;

DiaPoint *Q,*P1;
mau=F->mau;
if{ A->next!=F)

if{ A->next==NULL)
P->next=NULL;
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else
P1=A->next;
while (P1->next!=P)
P1=P1-=next;
P1->next=NULL;
}
else if (A->next==P)
{
A->next=NULL;
A->c=A->c-1;
}
xoa_dia("A, P);
tam="A;
i=1;
=1,
v=1;
while (v)
i=i+t;

if (A->shieucoc<B->shieucoc)

if ((tam.shieucoc)>(int}{{A->shieucoc+B->shieucoc)2)) j=j-1;
else j=j+1;

else

if {(tam.shieucoc)<(int){(A->shieucoc+B->shieucoc)/2)) j=j-1;
else j=j+1;

P->vitridia=P->vitridia+j*CaoHon;
if (A->shieucoc>B->shieucoc)

tam.shieucoc=tam.shieucoc-i"BuocCoc;
if ((tam.shieucoc-i"BuocCoc)<B->shieucoc)
v=0; :

else

tam.shieucoc=tam.shieucoc+i*BuocCoc;
if {{tam.shieucoc+i*BuocCoc)>B->shieucoc)
v=0;

tao_dia_t(tam,P);
xoa_dia(tam,P};
P->vitridia=P->vitridia-j*CaoHon;

}

Q=B->next;

if (Q==NULL)
{



P->vitridia=1;
B->next=P;
P->next=NULL;
B->c=B->c+1;

else if (Q'=NULL )

while( Q->next!I=NULL)
Q=Q->next;
P->vitridia=Q->vitridia+1;
P->next=NULL:
B-»c=B->c+1;
Q->next=P;

} .
tao_dia_t(*B,P);

;* WRE AR R T NN E RN R E RN AR RN R R w e do o e oo e v o vk o vk e o e s o e e e r ok e ke ok *{

void lhap_hn(CdC *A, Coc *B, Coc *C, DiaPoint *P)
{

DiaPoint *Q.,*Q1; .
if (A->next!=NULL)
{
if (P->next==NULL)
{
Q=A->next;
while (Q!=P)
Q=0Q->next;
Q->next=NULL,
- A->c=A->c-1;
chuyen_diafA, C, P);
}
else
{
Q=P,
P=P->next;
Q1=B->next;

if (Q1!=NULL)

while{ Q1->next!=NULL)
Q1=Q1->next;

}
thap_hn{A, C, B, P);
chuyen_dia(A, C, Q);
if (Q11=NULL}
Q1=Q1->next;
else
Q1=B->next;
thap_hn(B. A, C, Q1);

}

P ARANEE AT AR AR NN E AN AR R AR RN AR R WA A T i R R W o e o e o0 3 ek e e e ke o e e dede e e e *l'
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PHU LUC

PHU LUC L. NHONG KI THUAT VIET CHUGNG TRINH LGN

Ngon ngit 1ap trinh C 6 nhiéu phuong tién khéc nhau dé xay dung nhimg
chuong trinh o 16n va phifc tap. Phdn nay s& néu lén nhitng ki thuit cdn thiét khi
viét cdc chuong trinh 16n.

- "Mot chvong trinh ¢6 r4t nhi€u ham, c6 c4u triic phic tap khong thé viét
chung trén mot tép tin d€ dich va lien két ngay dugc. Viée tich mot chuong trinh
16n v phitc tap thanh nhiéu t&p tin va c6 thé do nhiéu ngudi khic nhau l4p trinh s&
niy sinh v4n dé dich timg tép tin vi lién két nhy th€ nao cho hop If nhat. Phuong
phap dich tich biét va li¢n két theo dé 4n ciia Turbo Cla giai phép cho van dé dé.

Ta hdy xét vi du sau:

/*Chuong trinh chinh minh hoa c4ch dich tach biet*/
#include “stdio.h”
int main()

int a, b, TongBinhPhuong;
printf(*Cho 2 so nguyen :");
scanf(“%d", &a, &b);
TongBinhPhuong = tbp(a, b); _
printf(*Tong binh phuong la : %d", TongBinhPhuong):
return 0; . S

}

Chuong trinh nay dugc viét va ghi vio tép Main.c.

/*Ham tinh téng binh phuong*/

int tbp(int x, int y)
{

return(x*x+y*y) ;

Gia sir chuong trinh ndy dugc viét va ghi vao tép thp.c.

Vén dé & day 1a 1am th€ nao d€ dich va lien két thp.c véi Main.c d& cé
chuong trinh khé thi mong mu6n?

1. Chitc ndng “Project/iMake” ciia Turbo C

Chuong trinh bién dich C ¢6 hai cch 4 hop nhiéu tp tin ngudn dé lien ket
thanh t¢p tin kha thi. Mot 12 1am “bdng tay”, tic 1a dua cic théng béo dich trén
dong lenh d€ dich timg tp tin réi lien két chiing lai v6i nhau. Hai Ia diing trinh tién
ich make.

Céch thif nhat s& twong d6i phiic tap khi soan thao chuong trinh tir nhiéu €p
tin. Hon nifa, khi thay ddi noi dung mét tép tin nguén no dé, chi cén dich lai tep
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tin ndy va lien két lai con cdc t¢p tin khong bi thay déi thi khong cin dich lai. Khi
s6 luong tep tin 16n s& rdt kho theo ddi cong viéc nay.

Trong Turbo C, trinh tién ich make di lien két v6i moi trudng két hgp dudt
tén goi “Project/Make”. Make s€ biét cong viéc hop I phai 1am khi ta théng bio
cho né mot dank sdch nhiing tép tin nguén cin dich va lien két.

2. Tao tép tin PRJ

Pé ding dugc tién fch make, true hét phii tao tep tin Project. Tép tin ndy cé
ten 12 tén clia tp tin *.exe cdn tao va phdn m& rong 12 prj. Chinh céc tép tin *.prj s¢
dinh hudng cho tién trinh make. -

Khi cén két hop thp.c v6i Main.c &€ c6 thé nhan dugc TongBP.exe ta phai
soan thio t¢p tin TongBP.prj bing mot trinh soan thao van ban nao dé (ditng ludn
trinh Edit trong TC) gém hai dong sau day r6i ghi vao thu muc chi cha Turbo C:

: Main.c
: Thp.c _

Sau khi 3 c6 tép tin *.prj, ta cdn dua tén clia t&p ndy vao trong Project name
trong menu Project theo cdc budc san :

- Chon Menu Project bang cdch bdm Alt— P

- Chon Project name (Enter hai ldn)

- Chon tén tép TongBP prj trong cita s6 hién ra (Enter).

3. Dich va lién két theo Make

Bfm F9, moi trudng ket hop s& tim céc t¢p tin Main.c, Thp.c va ki€m tra
ngdy gitr clia chdng. N&u chua c6 cic 18p Main.obj, Tbp.obj va TongBp.exe tuong
{ing, trinh dich s& tao ra chiing biing céch dich cic ¢p Main.c va Thp.c mot cich
déc 1ap tao thanh cdc tp d6i tuong Main.obj va Thp.obj, sau dé cdc tép ndy méi
dugc lien k&t véi nhan mot cich hop If d€ tao ra chuong trinh kha thi cu6i cing
TongBP.exe (dogn md tuong vng cvia ham tbp() & tép thp.obj sé dugc két hop vdo
TongBP .exe khi ham ndy dugc tham chiéu dén). Nguoc lai c4c t&p nay s€ duge tim
ki€m va kiém tra nghy gids so vi céc t¢p tin ngudn, néu ngay gid cha tép tin ngudn
130 méi hon thi tp tin nay s& duge dich lai. Néu tép tin TongBp.exe 6 ngay gio cil
hon céc t&p tin ngudn thi tién trinh dich va lién két duge thue hién lai dé tao ra tép
EXE méi hon. :

Khi tién trinh dich va lién ket ket thic néu nhéh Al-R 6¢ chay chuong trinh
thi ta nh4n dugc:

Cho2songuyen: 3 4
Tong binh phuong la: 25

4. Nhitng wu diém ciia dich tdch biét _

Véi mot chuong trinh ¢& 16n c6 nhiée hAm va hang ngan dong lénh, viéc dic
téch biét ¢6 cdc vu diém sau: .

Tai mot th¥i diém. Lap trinh vién chi soan théo tai mot bo phan nao d6 cha
chuong trinh. Nhitng phdn da khoi tao va dich xong khong cén dich lai, ngoai trlr
phén dang soan thao, nhu thé s& gidm thiéu thdi gian dich. Ngoai ra, nhiéu ngudi ¢6
thé ciing tham gia viét mot chuong trinh. Phuong phép dich tich biét cho phép k&
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hoach héa cong viéc 1ap trinh theo nhiing phén kh4c nhau clia chuong trinh, tao cho
l2p trinh vién xay dung phong céch 14p trinh twong d6i doc 1ap nhau va 1am gidm
déng k€ thdi gian viét chuong trinh. '

Mot diém nita I phuong phép dich tich biet mé ra trién vong thigt k& mot
chuong trinh theo nhidu modun c6 cfu tric rd rang v3 hop 1. Song & day phat sinh
vin dé la lam sao truyén dit li¢u gifta cdc phén tdch biét cia mot chuong trinh?

5. Bién ngoai va cdc tép tin dugc dich tdch biét

Trong vi du trén Main.c va thp.c s& duge lien két lai, hai s& nguyén a, b
chuyén tir hAm main() trong Main.c cho ham'thp() s& thong qua ddi s§ cita ham,
con 1bp() chuyén lai cho him main téng binh phuong qua gid trj tra vé. Pay 1a kiéu
truyén dit lieu don gian nhat giia c4c ham trong cdc t&p tin duge dich tach biet.

Tuy nhién, mot ham trong mot tép tin ¢6 thé truy cip mot bién ngoai dat
trong t¢p tin khdc néu trong ham dé 6 khai bdo bién ngodi cén ding bang tir khéa
extern. D& minh hoa ta c6 thé viét lai chuong trinh trén nhu sau:

#include “stdio.h”

int a, b; /*Cac bién ngoai ding dé trao ddi véi ham tbp() */

int main()

{
int TongBinhPhuong;
printf(*Cho 2 so nguyen :");
scanf(*%d", &a, &b); :

TongBinhPhuong = tbp(); /* khdng ding dai dé truyén tham s& */
printf(“Tong binh phuong la : %d", TongBinhPhuong):
return 0;

w

}

Chuong trinh nay khong diing d6i s6 d& truyén tham s6 cho ham ma sir dung
cdc bién ngoai a, b thong qua ¢l khod extern. : :

int Tbp()
{

extern a, b; /* béo réing a, b 14 hai bién dugc khai bao d tép khac*/
return (a*a+b*b); : .

}

Trong ham nay khong con sir dung céc d6i s6 1Am tham s& hinh thiic ma thay
vao do 1a khai bdo extern cho hai bién a, b. Tir khéa nay bdo cho trinh bién dich
bi&t rang cdc bi¢n d6 di duoc dinh nghia & mét t&p tin nao dé khic vdi tép tin hién
tai. Do d6, khi thuc hi¢n lién két nhitng bién loai ndy s& duoc tim ra va ndi két hop
Ii theo yéu cdu st dung. Trong vi du trén, cic bién a, b trong tbp() sé duge tham
chi€u diing véi bién a, b trong Main.c. '
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PHULUCIL. CAC CHITHI TIEN XU Li TRONG NGON NGU LAP TRINH C
VA PHUONG PHAP TO CHUC CAC TEP THU VIEN CHUGNG TRINH

Ciéc chi thi tién xir If 12 cdc 1énh gidp cho viéc soan thao chuong trinh nguén
C trudc khi bién dich. Khi dich m6t chuong trinh, khong phai chinh ban than
chuong trinh d6 dugc dich ma trinh bién dich s& cin cit vho cdc chi thi tién xir i dé
chinh lai ban géc. Sau d6, ban chinh nay méi duge bién dich dé chay.

Trong cdc phén trude chiing ta dd 1am quen vdi chi thi #include va #define,
trong phdn ndy ching t6i s& gidi thi¢u thém cdc chi thi bién dich c6 dicu kién.
1. Chi th} #if dang 1
#if biéu thirc hing
Boan chugng trinh
#endif

Néu biéu thitc hdng ding thi trinh bién dich C s& bién dich doan chuong trinh
ndm giita #if va #endif, nguge lai doan niy s& bi bd qua.
2. Chi thi #if dang 2
- #if bidu thrc héing
' Boan chudng trinh 1
#else
. Boan chucng trinh 2
' #endlf

_ Né“ bteu thl.(c hdng du.ng t‘n‘\ tﬁt\h bign dich C s bl&n dich doan chuong trinh
1 nim giita #if va #else, nguoc lai doan chuong trinh 2 s& dugc bien dich.

‘3. - Chi thj dang #ifdef va#ifndef
Cic chi thi nay c6 thé cé mot s6 cich sir dung nhur sau:
Dang 1:
#ifdef tén macro
Poan chudng trinh
#endif
Néu tén macro di dugc dinh nghia (bdi #define) thi trinh bién dich C s€ bién
dich doan chuong trinh niim gilta #ifdef va #endif. Ngugc lai, doan d6 bi bo qua.
Dang 2: '
#ifdef té&n macro
Poan chuong trinh 1
#else

189



Boan chuong trinh 2
#endif
Néu tén macro di duogc dinh nghia (bdi #define) thi trinh bién dich C s& bién
dich dogn chuong trink 1 ndm giita #ifdef va #endif. Nguoc lai, dogn chuong trinh
2 s& duge bién dich. .
. Dang 3:
#ifndef té&n macro
Boan chuong trinh -
#endif

Néu ten macro chua dugc dinh nghia thi trinh bién dich s& bién dich doan
chuong trinh ndm giita #ifndef va #endif. Nguoc lai, doan nay bi bd qua.
Dang 4:
#ifndef tén macro
Boan chuang trinh 1
Helse
Boan chuong trinh 2

#endif |

Néu tén macro chua dwgc dinh nghia thi trinh bién dich s& bién dich doan
chuong trinh 1 ndm gita #ifndef va #endif. Nguge lai, dogn chuong trinh 2 duoc
bién dich. _

Trong qué trinh 1am viéc, théng thudng cic l4p trinh vien tr xay dung cho
minh cdc ham hifu fch d€ phyc vu cho céc cong viéc trong twong lai va khi cdn dén
c6 thé ding chi thi #include d& gin vio chuong trinh chinh tao thanh chuong trinh
hoan chinh. Tuy nhién, s& c6 vin dé néu cdc t¢p chuong trinh nay duoc ghép nhiéu
1an vao mot chuong trinh (chuong trink sé bdo 16i). D& khic phuc didu ndy, ngudi
ta thuong sir dung céc chi thi bién dich c6 diéu kién nhim t6 chic ra cdc tép thu
vién. M&i tép thu vién nhur vy cau tric nhu sau:

#ifndef tén macro _

' ‘#define tén macro
/*Noi dung thyc su clia t&p dat & day*/
#endif

Theo cdu tric ndy, méi khi tép thu vien duge ghép vao mot chuong trinh no
d6, n6 s& ty dinh nghia ra mot macro. Dén l4n sau, néu trong chuong trinh lai tén
tai mot chi thi #include t&p ndy thi khi d6 trinh bisn dich bo qua khong thyc hién
ghép ldn 2 t&p ndy vio tép chuong trinh g6¢ nita (do tén macro da duoc dinh nghia
va doan lénh nam trong #ifndef va #endif bi b qua). Tt ci céc tep thu vién cia
Turbo C déu c6 cu tric theo dang nay.
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PHULYCIIL MOT SO HAM THONG DUNG TRONG NGON NGUI LAP TRiNH C

1. Céc ham chuyén d3i d lisu
1.1. Ham chuyén déi téng quat sprintf va sscanf

Cac ham nay duge khai béo trong stdio.h va c6 dang nhu sau:

int sprintf(char *Buf, const char* DiduKhién, danh sach asiy;
int sscanf(const char*Buf, const char* BiéuKhién, danh sach ddiy;

Cong dyng: Cac ham lam viéc gidng nhu ham printf va ham scanf, nhung
thay vi dua dif idu theo dinh dang ra man hinh ham printf dua chudi két qua ra
ving nhd Buf (dudi dang chudi ki &), con ham sscanf s nhap di lidy tir ving
nhé Buf (dudi dang chudi kit nhu mét déng vao) bién adi rdi lwu vao cac bi&n nhé
tuong (ng. Hai ham nay dugce st dung kha hiu (ch d& chuyén d8i cac dang dit ligu
tir chudi sang s6 va ngugc lai, ghép cAc chudi véi nhauy... B

1.2, Cdc ham chuyén déi khéc

Gac ham sau day diing dé chuyén ddi di lidu tir mét kidu nay sang mét kiéu
khéc rat hitu fch trong khi viét cac chudng trinh (ng dung.

Céc ham sau dugc khai bao trong ctype.h

a) Ham tolower()

Dang ham:

int tolower(int c);

Diing dé ddi ¢ tir chir hoa sang chix thudng

b) Ham toupper()

Dang ham:

int toupper(int c);

Ding @& adi c tir chir thudng sang chir hoa

Cac ham dudi day khai bao trong stdlib.h

2. C4c ham xr If chudi ki ty

Cac ham xt If chudi trong ngdn ngit I13p trinh C dugc khai bao trong string.h
va bao gém céc ham hiu ich sau: '

2,1. Ham strchi()

Dang ham; _

char *strchr(char *s, int kt); _ _

Ding dé tim i4n xust hién ddu tign cda ki i kt trong chudi s, néu tim thdy
ham cho dia chi cta ki ty tim duge trong s, ngugc lai ham cho gia tri NULL.

2.2. Ham strrchr()

Dang ham:

char *strrchr(char *s, int kt);

Ding @& tim I4n xust hign cusi cung clia ki ty kt trong chudi s, néu tim théy
ham cho dja chi clia ki ty tim dugc trong s, ngugc lai ham cho gié tri NULL.

2.3. Ham strcmp()

Dang ham;

int stremp(char *s1, char *s2);
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Dung dé& so sanh hai chudi s1 va s2 vai nhau, ham cho
- Gia tri Am n&u s1 nhd hon s2
- Gia tri dugng néu s118n hon s2
- Bang khéng néu s1 béng s2
2.4. Ham strcmpi()
Dang ham;
int strempi(char *s1, char *s2);

Dung dé so sanh hai chudi s1 va s2 vdi nhau {khéng phan b1et chit hoa va
chir thudng), ham cho;

- Giatri am néu s1 nhd hon s2
- Gia tri dudng néu s116n han s2
- Béang khéng néu s1 bing s2
2.5. Ham strespn()
Dang ham: o
int strespn(char *s, char * s_con);

Ham cho dg dai doan dau (/n nhat c6 thé) clia chudi s, ma moi ki tu clia
doan d6 khong cé mét trong chudi s_con.

2.6, Ham strspn()
Dang ham:
int strspn{char *s, char * s con)

Ham cho d6 dai doan dau (/dn nhét co rhé’) clia chudi s, ma moi ki tu cha
doan do déu cé mat trong chudi s_con.

2.7. Ham strien{)
Dang ham:
int strien(char *s);
Ham cho dd dai clia chubi s.
2.8. Ham striwr()
Dang ham:
char * striwr{char *s);
Mei chif hoa trong s duge chuyén thanh chit thudng.
2.9, Ham strncat()
Dang ham:
char *strncat(char *s_nhan, char s, intn)
Ding dé bd sung n ki ty dau tién clia chudi s vao sau chudi s_nhan,
2,10, Ham strnepy()
Dang ham:
char* strncpy{char *s_nhan, char * s_gui, int n);
Dung dé sao n ki tu dau tién cha chudi s _gui vao vung nhd do s_nhan quén Ii.
2.11. Ham strnset{)
Dang ham:
char* strnset(char *s, int ¢, int n)
Ki tu ¢ dudc gan cho n ki ty dau tién ctia chudi s .
2.12, Ham strrev() :
Dang ham;
char *strrev(char *s);
Dlng aé dao ngude cac ki tu trong chudi s, ham cho dja chi ciia chudi da dao.
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2.13. Ham strstr() e :
Dang ham: . RRDEE: I
char *strstr{char *s, char *s con) : REEE
Ding dé tim 18n xuét hién dau tién cla s_con trong chum s, néu tim thay
ham cho dia chl cfia chudi con tim dudc trong s, ngugc lai ham cho glé tri NULL
2.14, Ham strupr()
Dang ham:
char * strupr(char *s);
Moi chif thuding trong s dude chuyén thanh chir hoa.
3. Cac ham tean hoc
Céc ham sau duopc khai bdo trong stdlib.h
3.1. Ham abs()
Dang ham;
int abs(int x);
Ham tra vé tri tuyét d6i clia mét s8 nguyén x.
3.2. Ham labs()
Dang ham;
long int labs(long int x); :
Ham tra vé tri tuyét ddi cla mdt s3 nguyén dai x.
3.3. Ham rand{)
Dang ham:
int rand{void};
Ham tra vé mot gia tri ngau nhién tir 0 dén 32767.
3.4. Ham random()
Dang ham.
int random(int n);
Ham tra v& mét gia tri ngau nhién tir 0 dén n-1.
3.5. Ham srand()
Dang ham:
void srand(unsigned seed),
Khdi d4u bd ngAu nhién bang gi4 tri seed.
3.6. Ham randomize()
Dang ham:
void rand{void);
Khdi dau bo s8 ngdu nhién bing mét gia tri ngau nhién.
Cdc ham sau ddy khai bdo trong math.h
3.7. Ham acos()
Dang ham:
double acos{double x);
Tinh arc cosine cha x
3.8. Ham asin()
Dang ham:
double asin(double x};
Tinh arc sine clla x
3.9. Ham atan()
Dang ham:

193



double atan(double x);
Tinh arc tangent cla x
3.10. Ham cos()
Dang ham;

double cos{double x);
Tinh cosine ciia x
3.11. Ham cosh()
Dang ham:

double cosh{double x):
Tinh cosine hyperbolic ¢fia x
3.12. Ham exp()
Dang ham:

double exp{double x);
Tinh e mi x
3.13. Ham fabs()
Dang ham:

double fabs(double x);
Tinh gié trj tuyét d6i clia mot s6 thuc x
3.14. Ham fmode()
Dang ham:

_ double fmode(double y, double x);
Tinh phan du ddu phiy ddng clia phép chia yix
3.15. Ham log()

Dang ham:

double log(double x);
Tinh logarit tu nhién cfia x.
3.16. Ham log10()
Dang ham:

double log10(double x):
Tinh logarit co s8 10 cila x.
3.17. Ham pow{() '
Dang ham:

double pow(double y, double X);
Tinh y ma x.
3.18. Ham sin{)
Dang ham:

double sin{double X);
Tinh sine clla x.
3.19. Ham sqrt()
Dang ham:

double sgri(double x);
Tinh c#n bac hai clia x.
3.20. Ham tan()
Dang ham:

double tan(double x);
Tinh tangent cia x.
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PHULUCIV. BANG MA ASCI TIEU CHUAN

4 5 6 7
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64 80 © 96 112
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66 82 98 114
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67 83 99 115
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68 84 100 116

5 E U e u
69 85 101 117

6 F v f v
70 86 102 118
T1 87 103 119

8 H X h X
72 88 104 120

9 i " 4 1 y
73 89 105 121

J Z j z
A 74 90 J106 122

B K [ k {
75 91 107 123

C s N 1 |
76 92 108 124

M m

D 71 ]93 109 ‘125

E [EaYe s miuell - N » n g
Lottt s 30 46 62 78 94 110 126
F I e <Us> | |/ ? 0 £ o |<DEL>
L s e 31 47 63 79 95 11 & 127

Chu y:

Ta c6 thé doc bang ma theo cdch nhur sau:
- Chit 6 nhd & goc phéi dui thé hien mi cia kit trong he co 6 10 (hé thdp phan).

- Mu6n biét ma ctia ki ty trong heé Hexa ta ghép thd ti cOt va thif tu hang cla
chinh ki tu d6.

Vi du: V6i ki tr ‘A’ s& c6 ma trong hé thap phan 1a 65 va ma tuong ing
trong hé Hexa 1a 0x41.
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