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LOI MO PAU

Ngbn ngir lap trinh C la ngdn ngir 1ap trinh co ban trong hé thong cac ngdn ngir
lap trinh. Do d6 day 1a mon hoc co so cho sinh vién chuyén chuyén nganh céng nghé
thdng tin, 1a kién thirc thiét yéu cho ngudi lap trinh. O trudng Dai hoc Cong nghiép
Thyc pham TP.HCM, kién thirc ngbn ngir lap trinh ciing dang duoc giang day cho tat
ca sinh vién dai hoc, cao dang, trung cap chuyén cong nghé thong tin. Ngon ngir 1ap
trinh con 1a mot trong nhimg mén thi trong cac ky thi lién théng tir trung cap 1én cao
dang hay tir cao dang lén dai hoc.

Trong giao trinh nay, chang toi sé trinh bay cac khai ni¢ém, qui dinh va nhiing ky
thuat 1ap trinh can ban thé hién qua ngdn ngir lap trinh C nhu nhu sau:

- Chwong 1: Tong quan

- Chwong 2: Cac kiéu dir liéu va phép toan
- Chwong 3: Cac I¢nh diéu khién

- Chuong 4: Ham

- Chwong 5: Mang va Con tré

- Chwong 6: Kiéu dir li¢u céu tric.

- Chwong 7: File dir liéu

Céac van dé dugc trinh bay chi tiét véi nhitng minh hoc vi du 16 rang, mdi vi du
chuong trinh ¢6 két qua thyc thi kém theo dé minh hoa kiém ching. Cudi mdi chuong
¢ phan bai tap duoc sip xép tir co ban dén nang cao giip sinh vién nim viing timg
chuong va kiém tra kién thirc bang viéc giai cac bai tap. Chlng tdi mong rang cac sinh
vién tu tim hiéu trude mdi van dé, két hop vai bai giang trén 16p cua giang vién va lam
bai tap dé viéc hoc mén nay dat hiéu qua.

Trong qua trinh giang day va bién soan giao trinh nay, ching t6i da nhan dugc
nhiéu dong gop quy bau cua cac dong nghiép & Bo mon Cong nghé Phan mém ciing
nhu cac dong nghiép trong va ngoai Khoa Cong nghé Thong tin. Chlng tdi xin cam on
va hy vong rang gido trinh nay s& giup cho viéc giang day va hoc mén ngén ngir lap
trinh ciia trudng ching ta ngdy cang tét hon. Ching toi hy vong nhan dugc nhiéu y
kién dong gop dé gio trinh ngay cang hoan thién.

TPHCM, ngay 22 thang 02 nam 2012
ThS. Nguyén Thi Bich Ngan
Dwong Thi Mgng Thuy




Ngon ngir 1ap trinh

MUC LUC
LOT MO DAU ...ttt e 1
CHUONG 1.TONG QUAN ......oceiiiiiiiiie e ettt st ies e 5
1.1 Gidi thidu vé ngdn ngit 14p trinN Ce...oovevvvceeieiececeeceeeeeee e 5
1.2 Dic diém ciia ngdn ngit 14p triNh Co....ocvvvvceeeeeceeeeeeee e, 5
1.3 Céu tric churong triNh C ...c..c.cvivceee et 6
1.3.1 CAC Chi thi BN XU LY evvvecvevereceeieeeceeiec ettt esee e es s 7
1.3.2 Dinh nghia Kiu dit HEU......cocvevieieeeeeeeee ettt 7
1.3.3 KNai D40 CAC DIEN NEOAI .......veevveeceece e 7
1.3.4 Khai bdo cac prototype cia ham twr ta0.........occvvviiiiiiiiniiiin e, 8
T 10 (1 1 1 U R 8
1.3.6 Dinh nghia cAc ham tu ta0........ccuviiiiiiiiii e 8
1.4 Thu vién ham ChUAN C....oovveieececeeeeeeeee ettt e, 10
15 UU VANRUGC GIEIM ..ot ettt en e, 11
151 T GEBIM.. ettt ettt 11
1.5.2 NRUQGC GIEIM ..ot ettt e et es et 11
Bal tAP ChUIONE 1. et 12
CHUONG 2.KIEU DU LIEU VA PHEP TOAN .....cocoiitee oo, 13
2.1 DanN NIGU ...cciiiiiii e e 13
201 K RBU oot 13
20,2 TN e 13
2.1.3 TR KROA ..ot en s er e 13
204 CROTNICN .ot 14
2.2 BBt 15
2.3 CAC Ki€U dif TEU ChUAN .......ooeeeeeeee e 16
2.3.1 KIBU ChAT ..ot ettt 16
2.3.2 KIBU INE. oottt s e en s er s erennnd 18
2.3.3 Kiéu float VA AOUDIE. ..........c.oveieeeeeeeeeeee e 18
2.3.4 CACKIEU dif iBU DO SUNZ.....cvviveveevieeeeeiee et 19
24 HANG SO cevvveceve ettt 21
2.5 BIBU thTIC ... i oot n e 22
2.6 CAC PNEP TOAN ... ..o 22
2.6.1 TOAN I SO HOC ..ottt ee et s et eeenenad 22
2.6.2 TOoAN T QUAN NE ....oiiiiiiiiiiciie e 23
2.6.3 TOAN 0 JOZIC......eveeieeeeeeseeeeeeeeeeee e sttt et en et 24
2.6.4 TOAN LI trBN DI ....oiieiiiieeeeee e 25
2.6.5 TOAN T tANG GIAM ...uveiiiiiiiiie ettt 25
2.6.6 TOAN U GAN.....ooceieieeeeeeececeeeee ettt en e 26
2.6.7 TO0AN tlr phay — DIcU thirc PhAY .....cvveevivereeeeieeeeeeeeeeeeee e, 27
2.6.8 Phép todn biéu thirc didu KiBN .........ccvvvieeeeeeie oo 27
2.6.9 DO Ut ti€n CUA tOAN T . .uvvvviiiiiiiiieeiieeee e e ae e e e 28
Bal tAP ChUIONEZ 2. et 28
CHUONG 3.CAC LENH DIEU KHIEN ......c.ooiiiiiiiie oot e, 30
3.1 CAULBNN oot 30
311 LENN GON.. ettt ettt 30
T 11 )11 Lo 30
3.2 LENN GH8U KiBN... oo oeeeeeeeeeeeee e 31




Ngon ngir 1ap trinh

321 NI A e 31
3.2.2 LE&Nh SWILCh CASE.......uviiiiiiiiiiiiiiiic e 35
3.3 LN LAD et 39
331 NN fOT ittt 39
3.3.2  LEnh While....uviiiiiiiiiic e 41
3.3.3 Lénhdo...While .....cooniiiiie e 43
Bal tAP ChUIONE 3. .o e 44
CHUGONG 4.HAM. ...ttt 47
4.1 KRAINIEM NAM ... e 47
4.2  DinhnghTa hAmM ... 48
4.3 Thuc thi DAM .o 49
A4 TIUYEN thAI SO...vveivrceieesceceeeeeeeeeteeeet et eete et et en s es e 52
A5 KEE QUA IR VB! ovveeeesceeeeeeceeeeeee et teeee st enae st enae s ies e 53
4.6  Prototype Cla RAM ..ot 53
4.7 CACNAM ChUAN ..o 54
4.8  Thu VIEN NAM .ottt e 55
4.9 SHAC QUY trrriiiiiiiie it 55
Bal tAP ChUIONEZ 4. et 56
CHUGONG 5.MANG VA CON TRO ..ottt 57
5.1 MANG 1 CRIBU....curvviviet ettt enenas 57
5.1.1 Khai niém va khai b40 mang 1 chiGu............ccvovvvviivevieiieeec e 57
5.1.2 G&n gia tri vao C4C Phan tir cla MANG..........ccoeveeverereeeieeeeeeerseriee e 58
5.1.3 LAy gia tri cAc phan tlr troNg MANG.........ovcvvveverereereeeeeeseseeeesssiee e 59
5.1.4 Céc phan tir ciia mang trong bd NG .........c.vvvevercreeeeeieeee e 60
5.1.5 KNGO 120 MANG ....eoiiiiiiiiiiiiie ettt 60
5.2 MANZ 2 ChIBUL ...cuvveviviieeeseeeee oottt erae ettt en s 62
5.2.1 KRNI NEGIM ..ottt 62
5.2.2 CRiSO COAMANG ..ottt e 62
5.2.3 Truy xuat phan tir mang 2 chidU...........coevvevmveveeeieeee e 63
5.2.4 Khoitao MANZ 2 CHIBU .....vvveeceiceecceee et 63
9.3 CON IO (POINLET)...ciiiiiiiiiie et 64
5.3.1 KR NIGML....iiiiiiiiii e 64
5.3.2.  Khai DA0 DIén CON 6 ....oeuuvuieriiicii s 64
5.3.3. Toan tir dia chi (&) va todn tir ndi dung (*) .oocevvveiieiiiiiiiieiec e, 65
5.3.4.  Tinh toan trén POINTE.......ccooiiiiiiiieiiee e 67
5.3.5.  Truyén tham sO dia Chi.....cococvvevevieieiesiee st 69
5.4  Cép phat va giai phong viing Nhé cho bién con trd .......o.cveveevveveeeevereeeenens, 70
5.4.1 Cép phat ving NhG cho bidn Con tro...........cvovvevevceeeeeeeeeeieeeeeeseeee e 70
55 Sy lién h¢ gilra cach st dung mang va POINter ..........occovvveiieiie e 72
5.5.1 Khai thac mot pointer theo cach cla MANG........ovvveiiviiieiie i, 72
5.5.2 Khai thdC Mot mang bang POiNter...........c..c.eevevereereeeeereresereesrsieeeneeeenas 73
5.5.3 Nhimng diém khac nhau quan trong giita mang va con tro........................ 73
5.5.4 HAm cO d0i S6 1A MANG........covveevrceeieeeee et eeeeee e 74
5.5.5 HAM tra v& pointer VA MANG .........c.cvevevreeeerereeeeeeeseeseseeeeses e sesseseneeeeens 76
5.5.6 Mang céc con tré hoac con trd cua con trd (pointer cia pointer) .............. 77
5.6 CRUGT KTt wveeieceiee ettt ettt 80
B.6. 1 CRUGT KT tl..cveiieeiiccieeeceeee ettt 80
5.6.2 MOt 6 hAm thao tAC tr8N CRUBT ......v.veeee e 81




Ngon ngir 1ap trinh

Bal tAP ChUIONEZ 5. et 84
CHUONG 6.KIEU DU LIEU CAU TRUC .....covviieiveieeeeeieee e, 90
8.1 KIBU SHIUCE....e.veecvesereceeeeeeetee ettt eeteees e ettt ens ettt enae e s anene s 90
B.1. 1 GIOT thidU.....cvcvevceceeeeieeeee e 90
6.1.2 Dinh nghia.......ocoviiiiiii 90
6.1.3 KNAIDAO ......ovcviceieeceeece et 92
6.1.4 CAU triC IONG NNAU.......cvveieveeceeieceee e 93
6.1.5 KNOT 20 CAU tUIC...cvuvvrviveieceeieeceeisees ettt eeee e sttt 94
6.1.6 Truy xuat cac thanh phan ctia mot bién CAu tric......co.ccvevevevrvecereeeennne. 94

6.2 MANG CAC SIIUCT ...eiiiiii it 95
6.3 Pointer AN MOt SIIUCE.........oveveeeeeeee e eeeee e e e s e eee e e e eeenenas 95
8.4 CAUUC 8 QUY cvvvevrrereeeeeeeeeieieeees e eeteesee e ees e es st s s st enees et enes s 96
Bal tAP CAUIONE 6. et 97
CHUGONG 7.FILE DU LIEU ......cooiiiuiticeceeeeeeeee et eves e 99
7.1 GIGLhIBU V& fIleu... oot 99
701 GIOT thiBU.....cececceeeceeeee e 99
7.1.2 KR NBM FIlE ....cocvoeeeeieeeeeee e 99
7.1.3 CAach thao tAC VA1 file: ....c.vvvieeiiiiiiiiiee e 100
7.1.4 T6 chirc luu trit dir liéu trén file ...o.oo.ovivveeececeeececeee e, 100

7.2 Dinh nghia bién file va c4c thao tac ma/dong file ..........cocovvveveverereceennns, 101
7.2.1 Dinh nghia bién file trong C..........coocvvrvrreevereeereeeeeeeeeeeeee e, 102
7.2.2 Ham M3, dong file ChUAN...........c.cvoveevrcree e 102
7.2.3 Thao tAC NNAP / XUAL VG1 fle.......oevereeeeiieeeeeeceeeee e, 106

Bai tap chuong 7........ e e e 112
MOT SO HAM CHUAN TRONG C ..o 115
TAI LIEU THAM KHAO......coooiiiiiiieiceeeeee et esee e sene s 127




Ngon ngir 1ap trinh

CHUONG 1. TONG QUAN

1.1  Giéi thi¢u vé ngdn ngir lap trinh C

C la ngodn ngir 1ap trinh cap cao, duoc sir dung rat pho bién dé lap trinh hé thong
cling voi Assembler va phat trién cac tmg dung.

Va0 nhitng nam cubi thap ky 60 dau thap ky 70 cua thé ky XX, Dennish Ritchie
(1am viéc tai phong thi nghiém Bell) ¢4 phat trién ngon ngir 1ap trinh C dua trén ngon
nglt BCPL (do Martin Richards dua ra vao nam 1967) va ngon ngtr B (do Ken
Thompson phét trién tir ngon ngit BCPL vao nam 1970 khi viét hé diéu hanh UNIX
dau tién trén may PDP-7) va dugc cai dat lan dau tién trén hé diéu hanh UNIX cua
may DEC PDP-11.

Nim 1978, Dennish Ritchie va B.W Kernighan d& cho xuat ban quyén “Ngon
ngir lap trinh C” va duoc phd bién rong réi dén nay.

Luc ban dau, C dugc thiét ké nham 1ap trinh trong moi truong ciia hé diéu hanh
Unix nham muc dich hd tro cho cac cau lénh lap trinh phuc tap. Nhung vé sau, véi
nhitng nhu cau phét trién ngdy mot tang ctia cau lénh lap trinh, C d4 vuot qua khuon
kho ciia phong thi nghiém Bell va nhanh chdéng hoi nhap vao thé gisi lap trinh, cac
cong ty lap trinh sir dung ngoén ngit 1ap trinh C mdt cach rong réi. Sau do, cac cong ty
san xuét phan mém lan luot dua ra cac phién ban hd tro cho viéc 1ap trinh bang ngon
ngir lap trinh C va chuan ANSI C ra doi.

Ngbn ngir 1ap trinh C 1a mot ngdn ngir 1ap trinh hé thong rat manh va rat “mém
déo”, c6 mot thu vién gdm rat nhiéu cac ham (function) d dugc tao sin. Ngudi lap
trinh ¢6 thé tan dung cac ham nay dé giai quyét cac bai toan ma khdng can phai tao
méi. Hon thé nita, ngén ngir 1ap trinh C hd tro rat nhiéu phép toan nén phl hop cho
viéc giai quyét cac bai toan Ky thuat c6 nhiéu cong thirc phirc tap. Ngodi ra, C ciing
cho phép ngudi lap trinh ty dinh nghia thém céc kiéu dir liéu triru tugng méi. Tuy
nhién, diéu ma nguoi méi vira hoc lap trinh C thuong gap “rac r6i” 1a “hoi khé hiéu”
do sy “mém déo” caa C. DU vay, C dugc phd bién kha rong rdi va da tro thanh mot
cong cu 1ap trinh khd manh, duoc sir dung nhu 1a mét ngdn ngir 1ap trinh chu yéu trong
viéc xdy dung nhitng phan mém hién nay.

1.2 Pic diém ciia ngén ngir lap trinh C

— Tinh c¢é dong (compact): C chi c6 32 tir khoéa chudn va 40 toan tor chuan,
nhung hau hét déu dugc biéu dién bang nhing chudi ky tir ngan gon.




Ngon ngir 1ap trinh

— Tinh cdu tric (structured): C c6 mot tap hop nhiing chi thi cia lap trinh nhu
ciu trac lwa chon, lap... Tir 46 cac chwong trinh viét bang C duoc t6 chirc 16
rang, dé hiéu.

— Tinh twong thich (compatible): C ¢ bo tién xir Iy va mot thu vién chuan vo
cung phong phi nén khi chuyén tir may tinh nay sang may tinh khac cac
chuong trinh viét bang C van hoan toan tuong thich.

— Tinh linh déng (flexible): C 1a mot ngdn ngit rat uyén chuyén va ci phap, chap
nhan nhiéu cach thé hién, c6 thé thu gon kich thuéc cia cac mi lénh 1am
chuong trinh chay nhanh hon.

— Bién djch (compile): C cho phép bién dich nhiéu tap tin chuong trinh riéng ré
thanh cac tap tin doi tugng (object) va lién két (link) cac ddi twong dé lai véi
nhau thanh mot chuong trinh ¢6 thé thuc thi duoc (executable) thong nhat.

Ngbn ngir lap trinh C ciing 1a mot cong cu dé truy nhap vao bo nhé may tinh,
truy cap cac chic nang bén trong DOS va BIOS, lap trinh diéu khién cho cac linh kién
dién tir khac.

1.3 Cau triic chwong trinh C

Mot chuong trinh C bao gém cac phan nhu: Cac chi thi tién xir 1y, dinh nghia
kiéu dir liéu méi, khai b&o bién ngoai, cac ham tu tao, ham main.

Céu tric chuong trinh C:
Céc chi thi tién xir Iy
Pinh nghia kiéu dir liéu
Khai bao cac bién ngoai
Khai bao cac prototype cia ham ty tao
Ham main

Dinh nghia cac ham tu tao
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1.3.1 CAc chi thi tién xir Iy

Budc tién xir Iy giup dién giai cac ma 1énh rat dic biét goi 1a cac chi thi dan
huéng ciia bo tién xir 1y (destination directive of preprocessor). Céc chi thi nay duoc
nhan biét boi chiing bat dau bang ky hiéu (symbol) #.

C0 hai chi thi quan trong:

~ Chi thi gdp va0 cla cac tap tin ngudn khéc: #include

- Chi thi dinh nghia cac ky hi¢u: #define

Chi thi #include duoc str dung dé gop ndi dung cua céc tip tin can co, dic biét 1a
cac ham trong tap tin thu vién chuan.

Cu phép: #include <Tén tap tin thw vién>

Vidul.l:
#include <stdio.h>

Chi thi #define dugc sir dung trong viéc dinh nghia cac ky hiéu

Cu phép: #define <Tén ki hi¢u> <gia tri twong wng>

Vidu 1.2:
#define NB_COUPS_MAX 100
#define SIZE 25
1.3.2 Pinh nghia kiéu dir li¢u

Budc dinh nghia kiéu dir lidu ding dé dat tén lai cho mot kiéu dir liéu nao dé dé
goi nhé hay dat mot kiéu dir liéu riéng dua trén cac kiéu dir liéu da co. Day la phan
khong bat budc dinh nghia trong chwong trinh.

Cuphéap:  typedef <Tén kiéu cii> <Tén kié¢u méi>

Vidu 1.3:
typedef int SoNguyen; // Kiéu SoNguyen la kiéu int

1.3.3 Khai bao cac bién ngoai
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Budc khai béo bién ngoai dung dé khai bao cac bién toan cuc dugc sir dung trong
ca chuong trinh. Pay la phan khong bat budc khai bao trong chwong trinh.

1.3.4 Khai bao cac prototype ciia ham tu tao

Khai béo cac prototype 1a khai bao tén ham, cac tham s, kiéu két qua tra vé,...
ctia ham tu tao s& cai dat phia sau, phan nay chi la cac khai bao d¢au ham, khong phai 1a
phan dinh nghia ham. Pay la phan khong bat budc khai bao trong chuong trinh.

Vidu 1.4:
boolean isPrime(int a); // prototype cua ham isPrime
1.3.5 Ham main

Khi chwong trinh thyc thi thi ham main duoc goi trudc tién. Day la phan bat budc
khai bao trong chuong trinh.

Cu phap:
<Kiéu dir liéu tra vé> main()
{
[//Cac khai bao cuc b trong ham main ]
[//Céc cau lénh dung dé dinh nghia ham main]
[return <két qua tra vé>; |

Vidu 1.5:

void main()

{
printf(“Hello™);

getch(Q);
}

1.3.6 Dinh nghia ciac ham tu tao

Pay 1a phan khong bat budc dinh nghia trong chwong trinh.
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Cu phép:
<Kiéu dir liéu tra vé> function( cac tham sd)
{
[//C&c khai bao cuc bd trong ham.]
[//Céc cau lénh dung dé dinh nghia ham ]
[return <két qua tra vé>;]
}
Vidu 1.6:
int tinhtong(int a, int b)
{
int t = a+b;
return t;
}

Vi du 1.7: Chwong trinh sau sé& hién thi ra man hinh dong chir : Hello
everybody!!!

#include “stdio.h”
void main( )

{
printf(““Hello everybody!!!1’) ;

}
Két qua thyc thi chwong trinh

5| "EABAITAPVIDUADebug\Bail 7.exe”
Hel lo everybody!!!
Press any key To continue

[col[E | ESs]

Trong do:

— main: ham chinh bat budc phai c6 trong ngén ngir lap trinh C

void: ham main khéng c6 gia trj tra vé.

(): chuong trinh trén khdng cd d6i s6 nao, tirc 1a khdng c6 gia tri truyén vao .

Hai dau “{* va “}”: qui dinh than chuong trinh, déng vai trd bao hiéu diém
mé dau va diém két thuc chuong trinh.




Ngon ngir 1ap trinh

— printf(“‘Hello everybody!!!”); 12 Iénh hién thi dong chir “Hello everybody!!!”
ra man hinh.

Vi du 1.8 : Chuong trinh hién thi 18n man hinh dong chit “Hello everybody!!!” c6
su dung ham tu tao.

#include “stdio.h”
void Hello(Q);
void main()

{
Hello(Q);
}
void Hello()
{
printf(““Hello everybody!!1’);
}

Két qua thuc thi chwong trinh

| "EABAITAPVIDU\Debug'\Bail_8.exe" [ |
Hello everybody!!! _ :
Press any key to continue

O vi du 1.8 ta thdy cach goi ham trong ngén ngit lap trinh C, ham main() 12 ham
chinh bat budc phai c6 trong mdi chuong trinh. Ham Hello() dugc ham main() goi dén
dé thuc hién. Ca vi du 1 va vi du 2 déu cung thuc hién viéc in ra cau: Hello
everybody!!l. Nhung & day cho thiy hai cach thé hién cia mot cau Iénh trong ngdn
ngir 1ap trinh C.

1.4  Thw vién ham chuan C

Thu vién ham chuan C 14 tap hop cac ham d& dugc xdy dung trude. Mbi thu
vién ham chtra cac ham theo mot cong dung riéng. Tat ca trinh bién dich C déu chua
mot thu vién ham chudn. Mot ham dugc viét boi 1ap trinh vién ¢ thé dugc dit trong
thu vién va dugce ding khi can thiét. Mot sb trinh bién dich cho phép thém ham vao
thu vién chuén.

Mot s6 thur vién chuan trong C:

10
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_ stdio.h: Tap tin dinh nghia cic ham vao/ra chuan (standard input/output).
Go6m cac ham in dir liéu (printf()), nhap gia tri cho bién (scanf()), nhan ky tur
tir ban phim (getc()), in ky tu ra man hinh (putc()), nhan mét day ky tu tir bam
phim (gets()), in chudi ky tu ra man hinh (puts()), x6a viing dém ban phim
(fflush()), fopen(), fclose(), fread(), fwrite(), getchar(), putchar(), getw(),
putw()...

~ conio.h : Tap tin dinh nghia cac ham vao ra trong ché ¢6 DOS (DOS console).
Gom cac ham clrscr(), getch(), getche(), getpass(), cgets(), cputs(), putch(),
clreol(),...

~ math.h: T4p tin dinh nghia cac ham tinh toan gém cac ham abs(), sqrt(), log().
log10(), sin(), cos(), tan(), acos(), asin(), atan(), pow(), exp(),...

~ alloc.h: Tap tin dinh nghia cic ham lién quan dén viéc quan 1y bd nhé. Gom
cac ham calloc(), realloc(), malloc(), free(), farmalloc(), farcalloc(), farfree(),

~ jo.h: Tap tin dinh nghia cdc ham vao ra cip thip. Gom cac ham open(),
_open(), read(), _read(), close(), _close(), creat(), _creat(), creaténew(), eof(),
filelength(), lock(),...

_ graphics.h: Tap tin dinh nghia cic ham lién quan dén d6 hoa. Gom
initgraph(), line(), circle(), putpixel(), getpixel(), setcolor(), ...

1.5 U va nhuge diém
151 Uu diém

Ngbn ngir lap trinh C 1a mot ngdn ngit manh, mém déo va c6 thé truy nhap vao
hé thong, nén thudng duge str dung dé viét hé diéu hanh, c4c trinh diéu khién thiét bi,
d6 hoa, c6 thé xay dung cac phan mém ngon ngir khac , ...

Ngon ngir lap trinh C ¢6 ciu triic module, tir @6 ta c¢6 thé phan hoach hay chia
nhé chuong trinh dé tang tinh hiéu qua, rd rang, dé kiém tra trong chuong trinh.

1.5.2 Nhugc diém

Mot s6 ki hidu ctia ngdn ngir 1ap trinhC ¢6 nhiéu y nghia khac nhau. Vi du toan
tir * 12 to&n tir nhan, ciing 14 toan tir thay thé, hoac ding khai bao con tré. Viéc sir dung
dung y nghia cla cac toan tir phu thudc vao ngir canh str dung.

11
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Vi C la mot ngon ngit mém déo, d6 1a do viée truy nhap tu do vao dit liéu, tron
lan cac dir liéu, ... Tur d6, dan dén su lam dung va sy bat 6n cua chuong trinh.

Bai tap chwong 1

1.  Viét chuong trinh xuét ra cu thdng bao: “Chao ban den voi ngon ngu C”.
2. Viét chuong trinh xuét ra doan thong béo:

“Chao ban!

Day la chuong trinh C dau tien.

Vui long nhan phim Enter de ket thuc.”

3. Viét chuong trinh nhap vao 1 sb nguyén, xuat ra man hinh s nguyén vira nhap.

4.  Viét chuong trinh nhap vao 2 s6 nguyén, Tinh va xuét két qua tong, tich 2 s
nguyén vura nhép.

5.  Viét chuong trinh nhap vao 2 sb nguyén a, b. Xuat két qua khi a chia cho b.

12
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Ngon ngir 1ap trinh

CHUONG 2. KIEU DU LIEU VA PHEP TOAN

2.1 Danh hi¢u

2.1.1 Kihi¢u
Tap ki tu hop 18 trong ngdn ngit C bao gom:
— 52 chtrcai: AB,C, ..., Zvaab,c, ...,z

— 10chits6:0,1,2,3,4,5,6,7,8,9

Cac ki hiéu toan hoc: +, -, *,/,=,<,>,(,)

Ky tu gach ndi: _( chu y phan biét véi dau trir < - )

Cackitudatbiétnhu: ., ;:[]{} 2!\ &\|[#$"' @ "...

Dau cach (khoang trang) diing dé phan céach giira cac tir.

2.1.2 Tén

Tén 1a mot day cac Ky tu lién nhau bat dau bang chir cai hodc ky tu gach dudi
theo sau la chir cai, diu gach dudi, chir s6. Mot tén khong duoc chira cac ki tu ddc biét
nhu dau cach, ddu chim cau, ...

Vidu 2.1:

Nhiing tén hop 1¢: x1, chieudai, hoc_sinh, diem_mon 2, abc, x y z 2,...

Nhiing tén khdong hop 1€: 123, 1_xyz, bien#, ma so sinh vien, ...
2.1.3 Tiwr khoa

Céc tir st dung dé danh riéng trong ngdn ngit lap trinh C goi 1a tir khoa
(keyword). Mdi mot tir khoa c6 mot y nghia riéng ctia no. Cac tir khéa khong dugc st
dung 1am cac bién, hang, khong duoc duoc dinh nghia lai cac tir khoa. Bang liét ké cac
tur khod :
auto break case char continue default

do double else extern float for

13
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gotoif
sizeof
union
_Cs
_AH
_CH

BP

int long
static struct

unsigned void

_ds _€s

_AL _AX

_CL _CX
DI Sl

2.1.4 Chu thich

Cha thich la nhitng dong mo ta dién ta y nghia cau lénh dang dlng, giai thich
nghia ctia mot ham nao d6 gitip ngudi 1ap trinh dé nhé, dé hinh dung dugce ciu lénh

register
switch
while
_SS
_BH

_DH

_Sp

return

typedef

BL

DL

_BX

DX

short

dang lam. Trinh bién dich khong bién dich cac phan ghi chii trong chuong trinh.

Khi viét chuong trinh déi luc ta can phai ¢ vai 10i ghi chi vé mot doan chuong
trinh nao d6 dé dé nhé va dé diéu chinh sau nay. Phan noi dung ghi chu nay khi bién
dich s& dugc bo qua. Trong ngdn ngit 1ap trinh C, ndi dung chd thich phai duoc viét

trong cap dau /* va */.

Vidu 2.2:

#include <stdio.h>
#include<conio.h>
int main

{

/* khai bao bien ten kieu char 50 ky tu */

char ten[50];

/*Xuat chuoi ra man hinh*/

printf(“Xin cho biet ten cua ban:

/*Doc vao 1 chuoi
scanf(“%s™,ten);

printf(“Xin chao ban %s\n
printf(““Chao mung ban den voi NNLT C”);
/*Dung chuong trinh, cho go phim*/

getchQ);
return O;

la ten cua ban*/

”,ten);

”)s

14
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Két qua thyc thi ciia chwong trinh:

Xin cho biet ten cua ban: an
Xin chao ban an

Chao mung ban den voi Ngon ngu lap trinh C

Ngoai ra, néu cha thich chi ndm trén mot dong ta co thé sir dung ki hiéu //.
Vidu 2.3:

#include <stdio.h>
#include<conio.h>
int main

{
char ten[50]; //khai bao bién kiéu char 50 ky tu
//Xuat chuoil ra man hinh
printf(“Xin cho biet ten cua ban 1”);
scanf(“%s,ten); //Doc vao 1 chuoi ten cua ban.
printf(“Xin chao ban %s\n ,ten);
printf(““Chao mung ban den voi NNLT C);
//Dung chuong trinh, cho go phim
getch(Q);
return O;

}

Két qua thyce thi chwong trinh:

B "EABAITAPVIDUNDebughBai2_3.exe"
X1n cho biet ten cua ban ! hong
Xin chao ban hong

Chao mung ban den wvoi NNLT C__

2.2 Bién

Bién 12 mot khai niém dai dién cho mot gié tri di liéu can luu trit tam thoi dé tai
su dung trong cac cau 1énh phia sau trong khoang thoi gian chuong trinh thyc thi. Sau
khi két thiic chuong trinh, bién nay s& bi hity. Gia tri ny c6 thé bi thay d6i khi chuong
trinh thyc thi. Khi bién dugc tao s& xuat hién mot ving nhd dé luu trir gia tri ciia bién.

Mot bién c6 mot tén c6 y nghia dai dién cho mdt vi tri viing nhé. Tén bién giup
chung ta truy cap vao viing nhd ma khéng can dung dia chi cta viing nhé do.

15
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Hé diéu hanh dam nhiém viéc cdp bd nhd con trong cho nhimg bién ndy mdi
khi ngudi ding can sir dung. Dé tham chiéu dén mot gid tri cu thé trong bo nhd, ching
ta chi can ding tén cua bién.

Cu phéap: <tén Kiéu dir liéu> <tén bién> [=<gia tri 1>

2.3 Céc kiéu dir liéu chuin
2.3.1 Kiéu char

Trong ngdn ngit 1ap trinh C ching ta c6 thé xu 1y dit liéu 1a cac chir viét (ki tu).
Cac ki ty nay 1a cac chit viét thuong dung nhu cac chir cai A,B,C....Z, a,b,c,... z; cac
chir $6 0,1,2,...9; cac ddu chdm cau ;, ! ...

Kiéu ki tu dugc biéu dién trong ngon ngir 1ap trinh C véi tir khoa char. Kiéu char
6 chiéu dai 1a 1 byte dung dé luu giir mot ki tw va ¢6 mién gia tri trong khoang —

128...127.

Ta khai bao kiéu ki tu nhu sau:

CU phéap: char <tén bién>

Vidu 2.4: char ch ; // khai bdo ch la kiéu ki tu
Mdt hing ki tw dwge biéu dién bang chir viét nim giira hai dau phay .
Vidu 2.5: “a> , “A” , “z ” , < ** <1 °57

Muén truy xuit gia tri ciia mdt bién ki tw ta dung ki hi¢u dai dién % c. Khi do,
gia tri ctia bién dwoc goi sé hién thi tai ki tw %c.

Vi du 2.6: Chwong trinh sau s& xuat ra man hinh ki tw ciia ch, véi bién ch dwoc
khéi tao truéce.

#include<stdio.h>

void main ()

{
/* khai bdo bién ch c6 kiéu char */
char ch ;
/* khéi tao cho bién ch cé gid tri 1a “A” */
ch = “A7;
/* Xxudt chudi kém theo gid tri bién ch*/
printf(“Ki tu %c la gia tri cua ch”,ch) ;

}

16
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Két qua thuc thi chwong trinh

5| "ENBAITAPVIDU\DebugBai2_6.exe” (=0 ol |
Ki tu A la gia tri z

Vi du 2.7: Chuong trinh sau nhan mot ki tu tir ban phim va sau d6 hién thi Ki tu
d6 ra man hinh:

#include<stdio.h>
void main( )

{
char ch;
printf(““nhap ch= *);
scanf (“%c”, &ch); //doc ki tu ch tu ban phim
printf(“Ki tu %c la gia tri cua ch”,ch);
}

Két qua thyc thi chwong trinh

5| "EABAITAPVIDU\Debug\bai2 7.exe"

nhap ch= b

Ki tu b 1a gia tri cua ch

Mot s6 ki tu dic biét ciia bang ma ASCII:

Gié tri trong bang ma

Kity Dé~y ASCl Y nghia
ma Hexa- .
. Decimal

Decimal
BEL |\a 0x07 7 Tiéng chudng
BS \b 0x08 8 Xoa trai (backspace)
HT |\t 0x09 9 Nhay cach ngang (tab)
VT |\ 0x0B 11 Nhay cach dimg
LF \n Ox0A 10 Xudng dong mai (newline)
FF | \f 0x0C 12 Xudng dong dudi(form feed)
CR |\ 0x0D 13 Veé dau dong(carriage return)
“ \” 0x22 34 Dau «
‘ \V 02x27 39 Dau
? \? Ox3F 63 Déau ?
\ \\ 0x5C 92 Dau \
NULL \0 0x00 00 Ma& NULL
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2.3.2 Kiéu int

Trong ngdn ngir lap trinh C, ¢ nhiéu loai kiéu s6 nguyén véi cac mién gi6i han
khac nhau. Kiéu sb nguyén co ban nhét dugc dinh nghia véi tir khod int. Tuy nhién
trén may tinh chi biéu dién duoc mot phan nho cua tap hop cac so nguyén. Mdi bién
kiéu int chiém 2 bytes trong bo nhd, mién gié tri cua kiéu int tir 2 @én 2 -1.

Khai bdo:  int tén bién ;

Vidu 2.8: int N; // khai bao bién N 1a méot sé kiéu int
Khi truy xuit gia tri ciia mdt bién kiéu s6 nguyén ta dung ki hiéu dai dién %d.

Vi du 2.9: Chuong trinh sau nhan gia tri cia ba canh tam gidc, sau d6 xuét ra chu
Vi cua tam giac do:

#include<stdio.h>
void main()

{
int a,b,c ; // ba canh cua mdét tam giéac
int cv ; // chu vi cua tam giéac
printf(““nhap ba canh cua tam giac ’);
// Nhap vao ba canh cua tam giéac
scant(“%d%d%d”, &a,&b,&c) ;
cv=a+b+c; // tinh chu vi cua tam giéac
printf(“chu vi cua tam giac la : %d”, cv);

}

Két qua thuc thi chwong trinh

7| "EABAITAPVIDU\Debug\Bia2_9.exe”

nhap ba canh cua tam giac
3

7
5
chu vi cua tam giac la :

2.3.3 Kiéu float va double

Mot s6 thuc kiéu float dugc biéu dién bang 4 bytes, do chinh xac khoang 6 chir
s6, ddy gia tri trong khoang 1.2E-38 + 3.4E + 38.

Mot s6 thuce kiéu double dugc biéu dién bang 8 bytes, 4o chinh xac khoang 15
chir sd, day gia tri trong khoang 2.2E — 308 +1.8E + 308.
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Mot s thue duge khai bao nhu sau:

float X; //khai bdo sé thuc kiéu float
double vy; //khai bdo sb thuc kiéu double

Vi du 2.10 : Xuét ra mot sd thuc co phan thap phan 6 chir sé nhu sau :

// khai bao va khoi tao bién x = 123.4567
float x = 123.4567;
printf(“gid tri cua x l1la %fF 7, x);

Néu cach hién thi mot s6 thuc 14 %.nf khi d6 gi4 tri s6 hién thi n ki tw cho phan
thap phan. Vi du nhu %.5f thi 5 ki tu cho phan thap phén cia s6 hién thi.

Vidy 2.11:

#include<stdio.h>
void main()

{
float a;
printf(““nhap gia tri cua a: 7);
scanf(“%f”, &a);
printf(“Ket qua: %-1f\n”,a);
printf(“Ket qua: %-3f\n”,a);
printf(“Ket qua: %.6f\n”,a);

}

Két qua thyc thi ciia chwong trinh:

2| "EABAITAPVIDU\Debug\Bail0_11.exe" (=R |
nhap gia tri cua a: 45.23790 :
: 45.2

: 45.238
: 45.237900

2.3.4 Cac kiéu dir liéu bo sung
Cac kiéu dir liéu bo sung bao gom unsigned, signed, short, long

Céc kiéu dir liéu bo sung két hop véi cac dit lidu co so 1am thay doi mién gia tri

cua chung.
~ Két hop Kiéu dir liéu bo sung va kiéu dir liéu chuan

Ta c0 thé tom tit cac kiéu chuan va kiéu két hop qua bang sau:
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4932 3.4%10%9%

Kiéu Ch!e'u Mién gia tri Y nghia
dai

unsigned char | 8 bits 0...255 Kiéu char khong dau

Char 8 bits -128...127 Kiéu char

Enum 16 bits | -32768 ... 32767 | Kiéu enum

unsigned int |16 bits | 0 ... 65535 Kiéu s6 nguyén khdng dau

short int 16 bits | -32768 ... 32767 | Kiéu short int

Int 16 bits | -32768 ... 32767 | Kiéu so nguyén (int)

unsigned long | 32 bits |0 ... 4 294 483 | Kiéu s6 nguyén (long) khong
647 dau

Long 32 bits |-2 147 483 648 | Kiéu s6 nguyén (long)
... 2 147 483 648

Float 32bits | +10°%...3.4*10%® | Kiéu so thyc (float)

Double 64 bits 2.2*107°% Kiéu sb thuc c6 do chinh xéc
1.8*10%® gap doi

Long double |80 bits | 3.4*10° Kiéu sd thuc co do chinh xéic

Ccao

- M4 quy cach dinh dang: sau day la cach dinh dang cho mdi kiéu dir liéu khac

nhau d6i v6i ham printf()

M4 quy cach Y nghia

%c In ra ki tu kiéu char, co thé dung cho kiéu short va int

%d Int ra kiéu s6 nguyén int, c6 thé dung cho kiéu char

%u In ra kiéu s6 ngyén khdng dau, unsigned int, c6 thé dung cho
kiéu unsigned char, unsigned short

%Id In ra kiéu long

%lu In ra kiéu unsigned long

%X , %X In ra kiéu s6 viét dudi dang Hexa tng véi chit thuong va chir
hoa

%0 In ra kiéu so nguyén viét dudi dang octal ( hé dém 8)

%f In ra kiéu sé thuc dudi dang binh thuong véi phan thap phan
c6 6 chir s6, dung cho kiéu float, double

%e , %E In ra kiéu s thuc duéi dang s6 mil, voi phﬁn dinh tri c6 6 chir
s6 thap phan, dung cho kiéu float, double

%g, %G In ra kiéu %f hoic %e tUy thudc kiéu dit liéu ndo ngan hon

%0s In ra chudi ki tu . Ta phai cung cap dia chi ctia chudi ki tur
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- Céac méa quy cach dung cho ham scanf():

M4 quy cach Y nghia

%cC Poc mot ki tu dugc khai bao la char

%d DPoc mot s6 nguyén kiéu int

%u Doc s6 nguyén unsigned int

%hd Doc s6 nguyén kiéu short int

%hu Doc s6 nguyén kiéu unsigned int

%Id Doc s6 nguyén kiéu long int

%lu Poc s6 nguyén kiéu unsigned long

0%f Poc s6 thuc ﬂroat, c6 thé nhép theo kiéu viét thong
thuong hodc viet theo dang so mit

%e Giong %f

%If hoac %lu Doc sb thuc kiéu double

%s Doc xau ki ty khong chira dau cach, dung vai dia chi
Xau

%0 Poc vao s6 nguyén dudi co sd 8 (octal)

%X Poc vao so nguyén dudi dang hexa

24  Hing s6

Muén sir dung hang, ta ciing phai khai bao trude voi tir khoa const.

Cu phap :

const <Tén kiéu dir liu> <Tén hang> = <gia tri hang s6>;

Vi duy 2.12:

const int a= 32767 ;

const float a

= 3.14;

const int a= 3, b = 4, C = 5;

Chuing ta c6 thé dinh nghia hang sé theo mot kiéu khac vai tir khoa define

Cu phéap:
#define <Tén hing s6> <gi4 tri hing s6>
Vidu 2.13:
#define PI 3.14

#define E 9.1083e-31
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Luu y: khi dinh nghia hang bang define thi khéng c6 dau = va khong c6 dau
cham phay dé két thac dong dinh nghia, vi define khong phai 1a mot 1énh.

25  Biéu thirc

Biéu thirc 12 mot cong thirc tinh toan dé c6 mot gia tri theo diing quy tac toan hoc
nao d6. Mot biéu thirc (expression) bao gbém: toan tir (operator) va todn hang
(operand). Toén tir 12 phép toan, todn hang c6 thé 1a hang, 1a ham, 1a bién. Cac phan
cua biéu thtrc c6 thé phan thanh cac sé hang, thira s6, biéu thirc don gian.

Vidu2.14: 9 + 2 * P1 * COS(X)

Trong vi du trén, cac toén tur 1a cac phép toan cong (+), phép nhan (*). Cac toan
hang & day 1a cac hang s6 9, 2, PI va ham COS(x).

Céc loai biéu thire:

~ Biéu thirc s6 hoc: 12 biéu thirc tinh ra két qua 1a gia tri bang sb (sd nguyén, sd
thuc).

~ Biéu thirc logic: 1a biéu thirc ma két qua 1a dung hoic sai
_ Biéu thirc quan hé: Mot biéu thtrc chtra céac toan tir quan hé nhu <, >, <=, >=
==, |= dugc goi 1a biéu thirc Boolean don gian hay mot biéu thirc quan hé. Cac
toan hang trong biéu thirc quan hé c6 thé 1a cac so nguyén, ki tu va ching
khong nhét thiét phai twong thich véi nhau vé kiéu.
2.6  Cac phép toan

2.6.1 Toan tir s6 hoc

Céc toan tir s6 hoc thong thuong 1a:

Cong :+
Troe -
Nhan :*
Chia :/

Phép chia lay phan du ciia s6 nguyén : %

~ Phép toan % khdng ding cho kiéu dir liéu float hay double.
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~ Phép chia( /) thuc hién theo kiéu cta cac toan hang du la phép chia sb
nguyén hay so thuec.

~ CO6 sy khéc nhau giira i/j va (float)i/j . Theo cach viét (float)i/j thi két qua
s& 1a mot s thuec.

Vi du 2.15: Chuong trinh sau minh hoa cho cac phép toan sé hoc:
#include<stdio.h>
void main()

{
int i =10,j =4, s, p, r;
float x;
s=1+] ;
printf(*“\n Tong = %d”,s);
printf(*\n Hieu = %d”,i1-j);
p =% ;
printf(“\nTich = %d”,p);
printf(*“\nThuong = %d”,1/});
x=(float)i/j;
printf(*“\n Thuong = %f”’,x);
r=1%j ;
printf(*\n Phan du la : %d”,r);
printf("\n x + 1 = %F’,x + 1 );
}

Két qua thye thi ciia chwong trinh trén:

= "ENBAITAPVIDU\Debug\Bai2 15.exe” e (=]

Tong
Hieu
Ti€h

Thuong

Thuong 2.500000

Ket qua chia lay phan du cua i va j la : 2
X + i = 12.500000

2.6.2 Toan tir quan hé
Céc toan tir quan hé bao gom :
1= : 50 sanh su khac nhau

==: 50 sanh bang nhau

\Y
1

: 50 sanh Ién hon hoic bang

N
1

: 50 s4nh nho hon hodc bang
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> :s0sanh I6n hon
< :s0sanh nho hon

Vidu 2.16: Chuong trinh sau s€ minh hoa cach str dung cac toan tir quan hé:

#include<stdio.h>

void main(Q)

{ int i, j;
printf(“nhap 1 va j7);
scant(“%d%d”,&1,&]) ;
if(i == j ) printf(*i1 bang j7);

if(n 1= 3 ) printf(“i khac j);
it >3 ) printf(“i lon hon j);
if(h <j) printf(““i nho hon j);

ifC 1 >= 2 &&i < =10)
printf(““i nam giua 2 va 107);
ifa <2 1] | > 10)
printf(*“i khong nam giua 2 va 107);

}

Két qua thuc thi chwong trinh

5| "E\BAITAPVIDU\Debug)\Bia2 16 exe”

nhap 7 va j 15 8

i khac j
i Ton hon j
i khong nam giua 2 va 10

2.6.3 Toan tir logic
Cac phép toan logic gom:
- && :phép AND logic
-1 : phép OR logic
- : phéep NOT logic
Trong do:
~ Phép && chi cho két qua 1a dung chi khi hai toan hang déu dung.

~ Phép || chicho két qua 1a sai khi hai toan hang déu sai.

24



Ngon ngir 1ap trinh

- Phép ! phu dinh lai toan hang.
2.6.4 Toan tir trén bit

Céc toén tu trén bit cho phép xt 1y cac tin hiéu ¢ murc bit . Cac phép toan nay
khong duge dung cho kiéu float va double.

Céc toan tir nay bao gom:

& : phép AND ¢ mtrc nhi phan.

- | :phép OR ¢ murc nhi phan.
-~ :phép XOR ¢ mirc nhi phan.
- << :Phép dich trai(Shift left).

- >> : Phép dich phai(Shift right).
- ~ :Phép dao bit.

Céch thyc hién cac phép toan trén bit:

1&1=1 111=1 171=0
1&0=0 110=1 170=1
0&1=0 0[1=1 0r1=1
0&0=0 0/0=0 070=0

Céc phép dich trai “<<”, dich phai “>>" gay nén sy Iéch trai hay I¢ch phai ndi
dung ctia mot bién.

X << M nghta 1a dich sang trai sb nguyén x di M bit, twong duong véi x*2"
~ x>> M nghia la dich sang phai s6 nguyén x di M bit, twong duong v&i phép
chia x/2™ (chia lay phan nguyén).
Vi du 2.17: Ta c6 thé thay phép tinh x*80 bang cach viét:

X << 6+ X << 2 vi 80 = 2% +2*

2.6.5 Toan tir tang giam
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Trong ngdn ngir lap trinh C, phép tang giam 1 c6 thé viét gon lai nhu sau:
e i=i+1cothéduoc viét thanh : i ++(tdng sau) hodc ++ i(ting trudc).
e i=i-1c6thédugc viét thanh : i-- ( giam sau) hodc --i (giam trude).

Phép ++i thi dau tién bién i duoc tang 1, sau d6 thuc hién phép gan. Con phép
i++ thi phép gan duoc thyc hién trude, phép tang 1 s€ dugc thyc hién sau.

Vidy 2.18: V6i 1=3;j=15;

ali=++j:i=j két qua i=16,j=16
bli=j++ két qua i=15,j=16
c/j=++i+5 két qua i=4,j=9
d/ j = i++ +5 két qua j=8,i=4

2.6.6 Toan tir gan

- Phép gan don gian

CU phap : Tén_mot_bién = biéu_thirc;

Vi dy 2.19:

/* I dugc gan gia tri la 3*/
ng véi 4 duoc 7, gan 7 vao i*/

N -
*
O~

C

Piéu ndy c6 nghia 1a gié tri ctia biéu thirc bén phai dau gan = s& duoc dat
vao 6 nhé ciia bién nam bén trai dau gan.
- Phép gan kép
Vidu 2.20:
/* Gan gia tri 5 cho ba bién a, b, c */
a= b =c =5 ;

/* Gan 5 cho c sau dbé c céng vdi b, va gan cho a */
a=b + (c=05) ;
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- Céc phép gan mé rong
Trong ngdn ngtt 1ap trinh C, phép gan mo rong dugc quy dinh nhu sau :
X+=y o X=X+Yy
X-=y & X=X-VY
X*=y o X=X*yY
XI=ye x=xly
X%=y <o x=x%y
X>>ZY & X=X>>y
X<<=y & X=X<<Yy
X&=Yy < X=X&Y
X|=y & x=x|y
XM=y o X=x"y
2.6.7 Toan tir phay — biéu thirc phay
MJi cau lénh trong ngdn ngit 1ap trinh C duoc két thuc bang dau cham phay,
tuy nhién trong mot biéu thirc ciia ngdn ngir 1ap trinh C ¢6 thé gdm nhiéu cau lénh
dugc cach nhau boi dau phay.
Vidu 2.21:
X =a*h, g=x+y, k=q/ z;

2.6.8 Phép toan biéu thirc diéu kién

Cu phap : <Tén bién> = <Biéu thirc diéu kién> ? <biéu thirc 1> : <biéu thirc 2>

Trong ngdn ngir lap trinh C, toén tir didu kién ( toan tir chdm hoi « 2 ) dé so
sanh gia tri dang sai va cho phép c6 su chon lya thich hop.

Vi du 2.22:

m=a>b?a:b/*m=max(a,b) */
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Pau tién, biéu thirc diéu kién a > b duogc kiém tra. Néu biéu thirc ndy cd gia tri
dung (True), gia tri cua bién a s& duoc gan cho bién m, nguoc lai, néu biéu thirc didu
kién a > b 1a sai (False) thi gia tri bién b s& duoc cho bién m.

Mot cach tong quat, toan tir diéu kién thuc hién cac cau Iénh sau : dau tién tinh
biéu thirc didu kién (dimg trude ddu?). Néu gia tri ndy khéac 0 (tirc 12 TRUE) thi may sé
ding biéu thirc thir nhat, con néu bang 0 (FALSE) thi may sé ding biéu thirc thir hai.

2.6.9 DO wu tién cua toan tir

Ta c6 thé minh hoa d6 wu tién ciia toan tir qua mot bang tong két sau, vdi do uu
tién dugc tinh tir trén xudng dudi:

Toéan tw Do uu tién

0fn-> Uu tién tir trai sang phai
- ++ 1 ~ sizeof() Uu tién tir phai sang trai
* | % Uu tién tur trai sang phai
+ - Uu tién tir trai sang phai
<< >> Uu tién tir trai sang phai
<<=> >= Uu tién tur trai sang phai
== I= Uu tién tur trai sang phai
& Uu tién tur trai sang phai
n Uu tién tur trai sang phai
| Uu tién tur trai sang phai
&& Uu tién tur trai sang phai
I Uu tién tur trai sang phai
7 Uu tién tir phai sang trai
= += -= *= /= %="=|=<< | Uu tién tir phai sang trai
=>>

, Uu tién tur trai sang phai

Bai tap chwong 2

Viét chuong trinh nhap vao 2 sé thuc. Tinh va xuit két qua tong, hiéu, tich,

thuong cta 2 sd thuc vira nhap, két qua 1dy 1 s6 1é.

Viét chuong trinh doi nhiét 6 tir don vi Ferarit ra do C theo cong thirc:

C =5/9 (F-32)
Tinh tién khach ¢ trong thang.
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10.

— Nhap vao ngay dén & khach san, nhap ngay roi khoi khach san.
— Tinh tong s6 ngay khach da & trong thang.
— Tinh tién khach phai tra, biét rang don gia tuan 1a 650 va don gia ngay 1a 100.

Viét chuong trinh tinh gi4 tri cua biéu thirc, trong d6 x 1a s6 nguyén nhap tir
phim.

F(x) = 5x* +6x + 1 G(x) =2x*-5x* +4x +1

Viét chuong trinh tinh gia tri cia biéu thirc, trong d6 x 1a s6 nguyén nhap tir
phim.

14X 1+5x—7x?

I:(X):l—x G0 = 2+3x%°

Viét chuong trinh tinh gi4 tri cua biéu thirc, trong d6 a,b,c 12 s6 nguyén nhap tir
phim.

—b++/b? —4ac —b—4/b?—4ac
F(x)= 2a G = 2a

Viét chuong trinh tinh gid tri ciia biéu thirc:

3x°+4x+5 3% +2X+/x +1
f(X)=—F7—— g(x) = 5
2X+1 5x° -3

Tinh dién tich hinh tron.
Nhép vao 2 s6 nguyén a,b. Tim s6 16n nhat trong 2 s6.
Nhép vao 5 s6 nguyén. Tinh trung binh cong 5 sb do.
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CHUONG 3. CAC LENH PIEU KHIEN

3.1 Caulénh
3.1.1 Lé&nh don

Mot cau 1énh don 1a mot cau 1énh khong chira cac cau I1énh khac bén trong no
va két thuc bang mot dau cham phay (;)

Vidu 3.1:

int x=5; //mét cau lénh don
X++; //mét cdu lénh don
printf(“Gid tri x la: %d”,x); //mdét cau lénh don

3.1.2 Lénh phic

Mot cau 1énh phirc 1a mdt cau 1énh chira cau 1énh khac bén trong no hoac
mot khdi Iénh gdm nhiéu cau 1énh nhu 1énh diéu kién (Iénh if), 1énh r& nhanh (1énh
switch), I1énh 1dp (cac vong lap for, while, do...while).

Mot day céac khai béo cling véi cac cau 1énh ndm trong cip déu ngodc moc {
va } duoc goi 1a mot khéi 1énh.

Vidy 3.3:

{
char ten[30];

printf(*“\n Nhap vao ten cua ban:"");
scanf(“%s”, ten);
printf(*“\n Chao Ban %s”,ten);

}
Chuy:

~ Néu mot bién dugc khai bao bén ngoai khoi 1énh va khong tring tén véi
bién bén trong khéi I1énh thi nd ciing duoc sir dung bén trong khéi 1énh

Mot khéi 1énh bén trong c6 thé sir dung cac bién bén ngoai, cac lénh bén
ngoai khdng thé sir dung cac bién bén trong khéi 1énh con.
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Vidu 3.4:

int a=0; /*bién a trong khdéi lénh bén ngoai*/
for(int 1=0; I<7; i++t)

{
int t = 5;
/*bién a bén ngoai khéi 1énh*/
a= ati;

3

printf(“gia tri cua a la: %d”,a);
printf(“gia tri cua t la: %d”,t);
/* bao 156i! khéng st dung duogc */
3.2  Lénh diéu ki¢n
3.2.1 Lénhif

Cau lénh if cho phép chung ta thay d6i ludng thuc thi ciia cau lénh trong
chuong trinh dua vao diéu kién, mot cau 1énh hodc mot khdi cac cau 1énh s& duoc
quyét dinh thuc thi hay khong duge thuc thi.

- Lénh if don gian:

Cu phéap:

if (<Biéu thirc diéu ki¢n>)
<Céu lénh>

Luu do:

Bring

Biéu thirc
digu kign

4

Lénh 1

f
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Giai thich:

+ <Lénh 1> c6 thé 12 mot cau l1énh don, mot khdi 1énh hay mot cau 1énh
phtrc.

+ Kiém tra Biéu thirc diéu kién trudce.

+ Néu diéu kién dung (True) thi thyc hién Lénh 1 theo sau biéu thirc diéu
Kién.

+ Néu diéu kién sai (False) thi bo qua Lénh 1 (nhitng 1énh va khéi 1énh sau
d6 van dugc thyc hién binh thuong vi né khéng phu thudc vao diéu kién
sau if).

Vi du 3.5: Yéu cau nguoi thuc hién chuong trinh nhap vao mot sb thuc a. In
ra man hinh két qua nghich dao ciia a khia# 0

#include <stdio.h>
#include <conio.h>
int main
{
float a;
printf("'Nhap a = "); scanf("%f",&a);
if (a =0 )
printf("'Nghich dao cua %f la %f',a,1/a);
getch();
return O;

}

Néu nhap vao a #0 thi cau lénh printf("Nghich dao cua %f la
%f",a,1/a)dugc thyc hién, ngugc lai cau 1énh nay khong dugce thuc hién.

Két qua thwre thi chwong trinh khi nhap a =10

71 "EABAITAPVIDU\Debug\Bai3 5.exe” = e =
Nhap a = 10 :

Nghich dao cua 10.000000 Ta 0.100000_

Két qua thwre thi chwong trinh khi a=0

7| "EA\BAITAPVIDU\Debug'Bai3 5.exe”
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- Lénh if — else don gidn

Cu phép:

if (<Biéu thirc diéu kién>)
<Lénh 1>
else

<Lénh 2>

Luu do :

Biéu thirc Ding TSN

didu kidn

Giai thich:

+ Lénh 1, Lénh 2 dugc thé hién 1a mot cau 1énh don, mot khdi 1énh hay mot
cau lénh phure.

+ Dau tién Biéu thire diéu kién dugc kiém tra trude.

+ Néu diéu kién dung thi thuc hién Lénh 1.

+ Néu diéu kién sai thi thuc hién Lénh 2.

+ CAc lénh phia sau Lénh 2 khéng phu thudc vao diéu kién.

Lénh if-else don gian lam giam di d¢ phuc tap ctua chuong trinh, lam
cho chuong trinh d& hiéu hon.

Vi du 3.6: Y&u cau nguoi thyc hién chuong trinh nhap vao mot sé thyc a. In
ra man hinh két qua nghich ddo cta a khi a #0, khi a =0 in ra thong béo
“Khong the tim duoc nghich dao cua a”
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#include <stdio.h>
#include <conio.h>
int main
{
float a;
printf(""Nhap a = "); scanf("%f",&a);
if (a =0 )
printf("'Nghich dao cua %f la %f',a,1/a);
else
printf(“Khong the tim duoc nghich dao’);
getch();
return O;

}

Néu chung ta nhap vao a # 0 thi cau lénh printf("Nghich dao cua %f la
%f",a,1/a) dugc thyc hi¢n, ngugce lai cau Iénh printf(“Khong the tim duoc
nghich dao cua a”) dugc thyc hién.

Két qua thwre thi ciia chwong trinh khi nhap a # 0

7| "EABAITAPVIDU\Debug\Baid 5 exc” =0 ISR 55
Nhap a = 2 2

Nghich dao cua 2.000000 Ta 0.500000

Két qua thwre thi ciia chwong trinh khi nhap a =0

| "EABAITAPVIDUN Debug\Bai3_5.exe” =R
Nhap a = 0 . :
Khong the tim duoc nghich dao cua a

Vi du 3.6: Nhap vao 2 s6 a,b. So sanh sb a v6i sd b vira nhap.

#include <stdio.h>
#include <conio.h>
int main
{
int a, b;
printf("'Nhap a = "); scanf("%d",&a);
printf("'Nhap b "); scanf('%d",&b);
if (a>b)
printf(*'a lon hon b™);
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else
iT(a==b)
printf("*hai so bang nhau™);
else
printf(*'a nho hon b");
getch(Q);
return O;
}

Két qua thwre thi chwong trinh khi nhap a=7, b=9

= "ENBAITAPVIDUNDebughBai3_6.cxe"
N E
Nhap b = 9

a nmnho hon b

Két qua thwe thi chwrong trinh khi nhap a=6, b=2

= | "EABAITAPVIDU\Debug'Bai3_6.exe” | e e
Nhap a = 6 z
Nhap b = 2

a lon hon b

Két qua thwre thi khi a=7 b=7

5| "ENBAITAPVIDU\DebughBai3_6.exe” == =)
Nhap a = 7 =
Nhap b = 7

hai so bang nhau

3.2.2 Lénh switch case

Céu Iénh ré nhanh switch-case cho phep lya chon mot trong cac lyra chon da
dua ra.

Cu phéap:

switch (<biéu thirc>)

{
case <hang 1>: Iénh1;
break;
case <hang 2>: I¢nh2;
break;
case <hing n>: I¢nhn;
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break ;
default : |énh n+1;

}

Luu d6 :

Tinh gia tri <Biéu thirc>

W

\ //

Dung hing 2 Sai
Bung ;
Sai
lénh 1 lénh 2 lénh 1 lénh n+ 1

v v y

v
G

Giai thich:
~ Tinh gi4 tri cia biéu thirc trudc.
~ Néu gia tri cia biéu thirc bang hang 1 thi thuc hién 1énh 1 r6i thoat.

~ Néu gia tri cia biéu thirc khac hang 1 thi so sanh véi hang 2, néu bang hang
2 thi thuc hién 1énh 2 16i thodt.

_ Cur nhu thé, so sanh téi hang n.

~ Néu tit ca cac phép so sanh trén déu sai thi thuc hién 1énh n+1 mic dinh
cua truong hop default.

Vi du 3.7: Nhap vao gié tri thang ctia nam, xuét sé ngay trong thang.

#include <stdio.h>
#include<conio.h>
int main

36



Ngbn ngir 1ap trinh

{
int thang;

printf("'\n Nhap vao thang trong nam *);
scanf("'%d",&thang);
switch(thang)
{
case
case
case
case
case
case 10:
case 12:
printf("''\n Thang %d co 31 ngay "',thang);
break;
case 4:
case 6:
case 9:
case 11:
printf("''\n Thang %d co 30 ngay ",thang);
break;
case 2:
printf (""\n Thang 2 co 28 hoac 29 ngay");
break;
default :
printf("''\n Khong co thang %d", thang);
break;

0o ~NOO1T Wk

3
getch(Q);
return O;

}

Két qua thwe thi khi nhip thiang =7

7 | "E\BAITAPVIDU\Debug'\Bai3_7.exe"

Nhap vao thangs trong nam 7

Thang 7 co 31 ngay _

Két qua thwe thi khi nhip thing =2
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B ' "EABAITAPVIDU\Debug'\Bai3_7 exe"

Nhap vao thangs trong nam 2

Thang 2 co 28 hoac 29 ngay_

Vi du 3.8: Nhap vao 1 ki tu, cho biét ki ty d6 1a nguyén am hay phu am

#include <stdio.h>
#include<conio.h>
int main
{
char ch;
printf("''\n Nhap vao 1 ki tu: ");
scanf("%c'",&ch);
switch(ch)
{
case "a”
case "o"
case "e”
case "u-”
case "y" :
case "1" I printf("Day la nguyen am') ;
break ;
default : printf("'Day la phu am'™);
}
getch(Q);
return 1;

}

Két qua thwe thi chwong trinh khi nhap ki tu e:

7 | "EABAITAPVIDU\Debug\Bai3 8 .exe”

Nhap vao 1 ki tu: e

Day la nguyen amg

Két qua thwre thi chwong trinh khi nhap ki tw d:
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5 | "EABAITAPVIDU\Debug)\Bai3_8.exe”

Nhap vao 1 ki tu: d

Day la phu amg

Chu y: Néu cau 1énh case N; khong c6 cau lénh break, thi may sé& ty dong
thuc hién cau 1énh ciaCase Nij.q

3.3 Lénhlap

Lénh 1ap 1a mdt cau 1énh, mot doan 1énh trong chuwong trinh thuc hién lap di
lap lai cho dén khi mot diéu kién xac dinh dugc thoa mén. C4 thé noi, mot lénh lap
cho phép lap lai cac cau 1énh nhiéu lan.

3.3.1 Lénh for

Lénh for thuc thi viéc lap lai mot cau 1énh, mot khéi 1énh nhiéu lan véi s6 lan
Iap xac dinh trudc.

Cu phap :

for ([ <biéu thirc 1>]; [ <biéu thirc 2>] ; [ <biéu thirc 3>])

<céu lénh>;

Luu do:

)

bidu thire 1

- bidu thire 3
F 3

bigu thire 2

Lénh

Qua trinh thyuc hién cau 1énh for :

~ Buéc 1: Xac dinh gia tri ctia biéu thirc 1
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~ Budc 2: Xac dinh gié tri cua biéu thirc 2
~ Budc 3: Néu biéu thire 2 sai thi s& thoat vong lap for
Néu biéu thirc 2 dung thi may s& thuc hién cu lénh
~ Budc 4: Tinh gia tri ciia biéu thuc 3 va quay lai Budc 2
Ta c6 mot s chu ¥ nhu sau:

~ Biéu thirc 1 1a biéu thtrc gan trji khoi dong cho bién lap.

~ Biéu thirc 2 la biéu thtrc didu kién. Néu biéu thirc 2 ving mit, diéu kién

luén dung .

_ Biéu thuc 3 thong thuong 12 biéu thirc thay doi diéu kién.

~ Biéu thirc 1, 3 ¢6 thé gdm nhiéu biéu thirc cach nhau boi dau phay.

~ Biéu thirc thr 2 ¢6 thé bao gdm nhiéu biéu thirc, nhung tinh dung sai ctia nd

dugc xem 1a tinh dung sai ctia biu thirc cuoi cung.

Vi du 3.9: Viét chuong trinh nhap vao mot sé nguyén n. Tinh tong ciia cac sb

nguyén tir 1 dén n.

#include <stdio.h>
#include<conio.h>
int main

{
int n,i,tong;
printf("’'\n Nhap vao so nguyen duong n:");
scanf("'%d",&n);
tong=0;
for (i=1; i<=n; i1+t)
tong+=i;
printf("''\n Tong tu 1 den %d =%d *',n,tong);
getch(Q);
return O;
}

Két qua thyc thi chwong trinh:
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5 | "EABAITAPVIDU\Debug\Bai3_9.exe”

Nhap vao so nguyen duong n:10

Tong tu 1 den 10 =55

Dbi voi cau lénh for, ta c6 thé dung cu lénh break dé thoat khoi vong lap for
tai mot treong hgp nao do.

Vi du 3.10:

void main(Q)

{
int i, j ;
printf(“ nhdp hai sé nguyén duong i va j :”);
scanf(“%d%d”, &1 ,&j);
for( ; i >0&& >0; i- —,j- -)
{
if( J == 5 ) break;
printf(“ 1 = %d, J =% ™, 1, J);
}
}

Céc vong for c6 thé 10ng v6i nhau dé thue hién mot cau 1énh nao do.
Vidu 3.11 : Tinh bang ctru chuong

for( 1 =1 ; 1 <=9 ; i+t)
{
printf(“\n bang cuu chuong thu %d , 1);

forG=1;j<=9;j+0)
printf(“ %d x %d = %d ”, ¥, j, i * j);
}

3.3.2 Lé&nh while

Lénh while thyc thi viéc 1ap lai mot khoi 1énh khi diéu kién kiém tra 14 ding.
Piéu kién s& duoc kiém tra trude khi vao than vong lip do d6 néu co thay doi gia tri
Kiém tra & trong than vong lap thi khéi 1énh van dugc thuc thi cho dén khi két thuc
khdi 1énh. Néu diéu kién kiém tra 12 sai (FALSE) ngay tir dau thi khéi 1énh s&
khong duoc thuc hién du chi 1a mot 1an.

Cu phap :
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while(<biéu thirc diéu ki¢n>)
< Lénh >

Luu d6 :

Quaé trinh thyc hién cua vong lap while:
~ Budc 1: Tinh gia tri cia biéu thtrc diéu kién.

~ Budc 2: Néu biéu thire diéu kién 1a sai (FALSE), thi may s& thoat ra khoi
vong lap. Néu biéu thire diéu kién 1a ding (TRUE) thi may s& thuc hién cau
Iénh va quay lai budc 1.

Chu y: Trong biéu thuc diéu kién cua vong while ¢ thé gdm nhiéu biéu thirc
cach nhau bai dau phay “,” nhung tinh diing sai ctia ctia n6 1a tinh dung sai ciia biéu

b

thire sau cling.
Vi du 3.12: In c4c s6 nguyén tir 1 dén n, trong d6 n nhap tir phim

#include <stdio.h>
#include<conio.h>
int main O

{
int 1,n;
printf(""\n Nhap n:"); scanf('%d", &n);
printf(""\n Day so tu 1 den %d :'',n);
i=1;
while (i<=n)
printf('%d ", i++);
getch();
return O;
}

Két qua thwe thi chwrong trinh khi nhap n=10
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| "EABAITAPVIDU\Debug\Bai3 13.exe" -5 ]
2

Nhap n:10
Day so tu 1 den 10 :1 23 4567 8 9 10

Dé tranh xay ra trudng hop lap vo han, can chu ¥:

~ Giatri cia bién dugc st dung trong biéu thirc phai dugc thiét 1ap trude khi
vong lap while thyuc hién. Day goi 1a budc khoi tao gia tri. Lénh nay chi
thuc hién mot 1an trudce khi thyc hién vong lap.

~ Than vong lap phai lam thay doi gi4 tri ciia bién trong biéu thirc kiém tra.
Bién nay duoc goi 12 bién ting (incremented) néu gi tri trong than vong
lap tang, va duoc goi 12 bién giam (decremented) néu gia tri giam.

3.3.3 Lénh do...while
Lénh do...while thyc thi viéc lap lai mot khdi 1énh nhidu 1an. N6 thyc hién
khdi 1énh it nhat mot 1an. Sau d6 s& kiém tra diéu kién néu diéu kién 1a ding thi tiép

tuc thue thi khdi 1énh can 1ap. Néu diéu kién 12 sai thi két thiic vong lap.

Cu phap :

do <cau lénh>

while(<biéu thire>)

Luu d6 :

&

Caulénh

Bring

Biéu thirc

SAIL
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Quy trinh thuc hién:
~ Budec 1: Cau lénh dugc thuc hién trude tién.

~ Budc 2: Tinh gia tri cua biéu thtrc, néu biéu thirc 1a ding thi quay lai budc,
néu gia tri biéu thirc 12 sai thi ngimg vong lap

Vi du 3.13: Viét chuong trinh bic budt nhap vao mot sé duong, néu nhap sd
Am yéu cau nhap lai.

#include <stdio.h>
#include <conio.h>
int main

{
int value;
do
{
printf( "Nhap vao mot so duong™);
scanf("'%d",&value);
} while(value <=0);
getch(Q);
return O;
}

Két qua thyc thi chwong trinh

7| "EABAITAPVIDU\Debug)Bai3 _13.exc” =5 Ec )
Nhap vao mot so duong-4 2
Nhap vao mot so duong-127

Nhap vao mot so duong7

Nguoi str dung dugce nhic nhap vao sé duong value, diéu kién dung sau while
duogc kiém tra. Néu mot gia tri dwong duge nhap vao, khi dé diéu kién sai va vong
lap két thuc. Nguoc lai, cau thong bao duoc hién thi cho téi khi ngudi sir dung nhap
vao mot s6 duong

Bai tip chwong 3

1. Viét chuong trinh nhap vao s6 nguyén, kiém tra so ¢4 nhap 1a s6 4m hay s6
duong
2. Viét chuong trinh nhap vao 2 sb a, b. Tim s6 16n nhét giira 2 s6.
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3.

10.
11.

12.

13.

14.
15.
16.
17.

18.
19.
20.
21.

Viét chuong trinh nhap vao 1 sb nguyén, Kiém tra s6 vira nhap 1a s6 chin hay
€.
Viét chuong trinh nhap vao 2 s6 nguyén, so sanh 2 gia tri vira nhap vao
(“Bang nhau, nho hon, 16n hon”).
Viét chuong trinh nhap vao 2 s6 a,b. Kiém tra a c6 12 boi s6 cua a khong.
Viét chuong trinh nhap vao don gia 1 mat hang, va sé lugng ban cia mat
hang. Tinh tién khach phai tra, v6i thong tin nhu sau:

Thanh tién: don gia * sé luong

Giam gia : Néu thanh tién > 100, thi giam 3% thanh tién, nguoc lai

khong giam
Tong tién phai tra: thanh tién — giam gia .

Viét chuong trinh hd tro cach giai phuong trinh bac 1 (ax + b = 0)

Viét chwong trinh nhap vao 1 ki tu, cho biét ki tu nay la nguyén am hay phu

am

Nhép vao thir ty ctia thang, cho biét thang dé co bao nhiéu ngay.

Nhap vao 1 s6 bat ky (0->9), cho biét cach doc s6 vira nhap

Tinh chu vi, dién tich cia mdt trong cac hinh bén dudi (nguoi dung chon hinh)
Hinh vuodng, Hinh chi nhat, Hinh tron

Viét chuong trinh nhap vao 2 s6 nguyén va lya chon phép toan (cong, trir,

nhan, chia) dé tinh két qua.

Viét chuong trinh in trén man hinh c4c so tir 1->100, c4c s6 ngan cach nhau

boi 1 doan khoang trang.

Viét chuong trinh tinh tong: 1 +2+3+4+5+....4 20

Viét chuong trinh tinh tich: 1¥2*3*4*5* __ *n, trong d6 n nhap tir him.

Viét chwong trinh tinh tong: 2 + 4 + 6 + 8 +....+ 20.

Viét chuong trinh tinh tong: 1*2 + 2*3+ 3*4 + 4*5 +__._ + n(n+1).

1 1 1 1
123 234 345 "7 n(n+1)(n+2)

Viét chuong trinh tinh tong:
Viét chuong trinh in bang ctru chuong 1 s6

Viét chuong trinh in bang ctru chuong tir 1 -> 9 theo hang ngang

Viét chuong trinh v& hinh chir nhat c6 kich thude d x r, trong d6 d 1a chiéu dai,
va r 1a chiéu rong dugc nhap tir phim.

* * * * *
* * * * *
* * * * *
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22. Viét chuong trinh hién thi tit ca cac sb 1é nho hon n, trong d6 n nhép tir phim.
23.  Viét chuong trinh tinh tong cac s6 chin nho hon n, trong d6 n nhap tir ban

phim
24. Viét chuong trinh in ra cac s6 12 boi sé ciia 5 nho hon n, trong d6 n nhap tir
phim.

25. Viét chuong trinh nhap vao 2 s6 nguyén, tim USCLN, BSCNN.
26. Viét chuong trinh tinh tién karaoke theo cach sau:

Qui cach tinh tién E
dn nd
1 4
Thdi gian Eh ‘ih 2_“
"~ R _,.—-"/
Ban gia [/ gid 20.000 déng 45,000 déng

27. Viét chuong trinh tinh tinh tién dién sir dung trong thang:
Tu 1 -100KW: 5%
Tu 101 — 150KW: 7$
Tu 151 — 200KW: 10$
Tu 201 — 300KW: 15%
Tur 300KW tro 1én: 20$
28. Viét chuong trinh dém s6 luong sd chin trong [n,m], trong d6 n,m nhap tir
phim.
29. Viét chuong trinh tinh tong cac sd tu nhién nho hon n (sir dung vong lap

While)
30. Viét chuong trinh tim tong céac s6 tu nhién Ién nhat nho hon 100
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CHUONG 4. HAM

(FUNCTION)

4.1  Khai niém ham

Trong nhiing chwong trinh 16n, c¢6 thé c¢6 nhimng doan chuong trinh viét lap di
l3p lai nhidu 1an, dé tranh rudm ra va mat thoi gian khi viét chuong trinh; nguoi ta
thudng phén chia chwong trinh thanh nhiéu module, mdi module giai quyét mot cau
Iénh nao d6. Cac module nhu vay goi 1a cac chuong trinh con.

Mot tién loi khac caa viée sir dung chuong trinh con 14 ta c6 thé d& dang kiém
tra xac dinh tinh dung dan cta no trude khi rap ndi vao chuong trinh chinh va do d6
viéc x4c dinh sai sot dé tién hanh hiéu dinh trong chuong trinh chinh s& thuan loi
hon. Trong C, chuong trinh con dugc goi 12 ham. Ham trong C c6 thé tra vé két qua
thdng qua tén ham hay cé thé khong tra vé két qua.

Ham main() 1a mot ham dic biét ciia ngon ngir 1ap trinh C va 1a ham dau tién
duoc thuc hién trong chuong trinh. Khi thyc hién, ham nay s& goi cac ham khac dé
thue hién cic chtrc ning riéng ré. Cac ham co thé ¢ trén céc tap tin khac nhau va
dugc bién dich riéng ¢, sau d6 duoc ghép ndi v6i nhau thanh chwong trinh hoan
chinh.

Ham c¢6 hai loai: ham chuan va ham ty dinh nghia. Trong chuong nay, ta chi
trong dén cach dinh nghia ham va cach sir dung cac ham do.

M6t ham khi dugc dinh nghia thi c6 thé sir dung bat cr dau trong chuong
trinh. Trong C, mot chuong trinh bat dau thyc thi bang ham main.

Vi du 4.1: Ham ham sb 16n giira 2 s6 nguyén a, b.
int max(int a, int b)
{
return (a>b) ? a:tb;

}

Vi du 4.2: Chuong trinh nhap vao 2 s6 nguyén a,b va in ra man hinh s 16n
nhat trong 2 sb.

#include <stdio.h>
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#include <conio.h>
int max(int a, int b)

{
return (a>b) ? a:b;
}
int main()
{
int a, b;
printf(""\n Nhap vao 2 so a, b");
scanf("%d%d™, &a,&b) ;
printf(""\n So lon la %d",max(a, b));
getch();
return O;
}

4.2  Dinh nghia ham

Ham ngudi dung 1a nhitng ham do ngudi 1ap trinh ty tao ra nham dap tmg nhu
cau xur Iy caa minh. Pinh nghia mot ham dwoc hiéu 1 viéc chi 18 c4c 1énh can phai
thue hién mdi khi ham d6 duoc goi dén. Nhu vy, c6 thé noi rang tit ca cac ham
duogc str dung trong mot chuong trinh déu phai c6 mot dinh nghia twrong tmg cho nod.

Céac ham nay néu khong c6 san trong thu vién chung ta phai dinh nghia trudc.
Néu cac ham c6 san s& duoc ngdn ngir lap trinh C tim va lay ra tir thu vién.

Cu phéap:

<Tén kiéu két qua> <Tén ham> ([<kiéu t s6> <tham s6 >][...])
{
[<Khai bao bién cuc by va cac cau I¢nh thywe hién ham>]
[return <Biéu thirc>;]

Trong do:

_ Tén Kiéu két qua: 1a kiéu dir liéu cta két qua tra vé, co thé 1 : int, byte,
char, float, void... Mot ham c6 thé cé hodc khong c6 két qua tra vé. Trong
truong hop ham khéng cé két qud tra vé ta nén sir dung kiéu két qua Ia
void.
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~ Tén_ham: phai dit hop 18 va khong trung véi mot bién nao hodc mot tir
kho& nao cua C.

- Kiéu tham sé: 1a kiéu dit liéu cua tham sd.

_ Tham sé: la tham s6 truyén dir liéu vao cho ham, mot ham cd thé co hodc
khong c6 tham sb. Tham sé ndy goi /A tham so Ainh thite, khi goi ham
chung ta phai truyén cho né cdc tham sé thwe té. Néu c6 nhiéu tham so,
mdi tham sb phan cach nhau dau phay ().

~ Bén trong than ham (phan gi6i han béi cap dau {}) : 1a cac khai bao cling
cac cau Iénh xir ly. Cac khai bao bén trong ham dugc goi 1a cac khai bao
cuc bd trong ham va cac khai bao nay chi ton tai bén trong ham ma théi.

Khi dinh nghia ham, ta thuong sir dung cau 1énh return dé tra vé két qua thong
qua tén ham. Lénh return dung dé thoat khoi mot ham va cd thé tra vé mot gia tri
nao do.

Cu phéap:

return ; /*khong tra vé gia tri*/
return <biéu thirc>; /*Tra vé gia tri ciia biéu thirc*/

return (<biéu thirc>); /*Tra vé gia tri clia biéu thirc*/

Néu ham c6 két qua tra vé, ta bat budc phai sir dung cau 1énh return dé tra vé
két qua cho ham.

4.3  Thuwe thi ham

CU phép: <Tén ham> ([Danh sach cac tham so])

Mot ham khi dinh nghia thi chiing van chua dugc thuc thi trir khi ta c6 mot 1oi
goi dén ham do6. Trong chuong trinh, khi gap mot 16i goi ham thi ham bét dau thuc
hién bang cach chuyén cac 1énh thi hanh dén ham dugc goi. Qua trinh dién ra nhu
Sau.

~ Néu ham c6 tham sd, trudc tién cac tham sé s& duoc gan gia tri thuec twong
ung.
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~ Chuong trinh s& thyc hién tiép cac cau lénh trong than ham bat dau tir 1énh
dau tién dén cau lénh cudi cling.

~ Khi gdp 1énh return hodc d4u } cudi cing trong than ham, chuong trinh s&
thoat khoi ham dé tré vé chuong trinh goi n6 va thyc hién tiép tuc nhiing
cau Iénh cua chuong trinh nay.

Vi du 4.3: Xuat ra man hinh mot tam giac can hop béi cac ki tr *’

#include<stdio.h>
#include<conio.h>
void XuatC(char x, int n)
{ int 1;
for(i = 1; 1 <= n; i++) putchar(x);
}
// Ham chinh
void main(Q)
{ int h, 1;

printf(“Nhap chieu cao cua tam giac muon xuat: ”’);

scanf(“%d”, &h);

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

{ XuatC(* ”, h-i); //goi ham thuc thi
XuatC(“*”,2*i-1); //goi ham thyuc thi
XuatC(“\n”,1); //goi ham thuc thi

}

getch();

}

Két qua thyc thi chwong trinh

i "EABAITAPVIDU\Debug)\Baid_3.exe” o 5 ]
Nhap chieu cao cua tam giac muon xuat: 6

O vi du trén dong void XuatC(char x, int n) s& cho ta biét rang tén ham la
XuatC, cac d6i s6 1a X, n lan lugt ¢ kiéu 1a char va int. Tir khéa void cho ta biét
rang ham nay khong tra vé gié tri nao ca.
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Vi du 4.4: Chuong trinh tinh luy thira mot s6

#include<stdio.h>
#include<conio.h>
float luythua(float x, int k)

{
float r =1;
while(k > 0)
{
r *= X;
k--;
}
return r;
}

// Ham chinh

void main(Q)

{
int k;
float n, nk ;
n=4; k =5;
nk = luythua(n, k);
printf("" luy thua %f", nk);
getch(Q);

}

Két qua thyc thi chwong trinh

5| "E\BAITAPVIDU\Debug)\Baid _4.exe” ==

luy thua 1024.000000 :

Trong ham lily thira ta c6 thé thay rang x va k 1a d6i s, va khi d6 trong ham
main() ta truyén ddi s6 vao la n, k cho ham luythua(x,k)

Dong lénh nk = luythua(n, k); s& thuc hién viéc lily thira va tra vé két qua ndy
cho bién nk.

Trong ngdn ngit lap trinh C ¢c6 ba loai bién :

~ Bién toan cuc (global): La bién khai bao bén ngoai moi ham
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_ Bién cuc bd (Local): La bién khai bao bén trong mot ham. Bién ny chi ton
tai khi ham dang dugc thuc thi. VUng nhé cia bién cuc bo s& bi thu hoi khi
ham thyuc hién xong

_ Bién tinh(static): Khai bdo bién véi chi thi static bén trong mot ham. Bién
nay van ton tai sau khi ham thuc thi xong.

44  Truyén tham sb

Khi thuc hién mot cau lénh, ching ta ludn ludn can dir liéu dé lam tac dong
Dir liéu ma ham s& tac dong goi 1a tham sé (parameter) ctia ham. Cac tham s6 nay ta
xem nhu 14 dit lidu da co roi.

Trong C ta dung k§ thuat truyén tham s6 bang tri dé khong thay do6i gia tri va
truyén tham s6 bang dia chi hodc tham chiéu dé thay doi gia tri cua tham sb. Mic
nhién, viéc truyén tham s6 cho ham trong C I truyén theo gié tri; nghia 1a cAc gia tri
thuc (tham sb thuc) khong bi thay d6i gia tri khi truyén cho cac tham s hinh thuc.

Vidu 4.5:
void swap(int x, int y)
{
int temp = X;
X =VY;
y = temp;
}

Ta thyc hién ham main() nhu sau:

void main(Q)

{
int a,b;
a = 10; b = 20;
swap(a,b);

}

Gia tri ciia a va b sau khi thyc hién ham main() la:a=10,b =20
Ta c6 thé viét ham swap nhu sau :

Vidu 4.6:
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void swap(int &x,int &y)

{
int temp = X;
X = Y;
y = temp;

}

void main(Q)

{
int a,b;
a = 10; b = 20;
swap(a,b);

}

Gia tri ciia a va b sau khi thyc hién ham main() : a=20, b = 10
45 Két qua tra vé:
Néu ham tra vé gia tri, gi tri d6 phai duoc tra vé thong qua lénh return.
Vi du 4.8: Ham Kkiém tra ki tw c6 phai 1a mot chir s6 hay khong.
int isdegit(char C)
{
return ((C >= “07&&C <= “97)?1:0);
}

Néu mot ham khong tra vé gia tri thi khong can dung lénh return.

Vidu 4.9:

double mean(int numl,int num2)

{

return ( numl + num2)/2;

}
4.6  Prototype ciia ham

Dang prototype ciia mot ham c6 dang nhu sau:

| <Tén Kiéu> <Tén Ham> ([Danh s&ch cac dbi sb]); |
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Trong d6 kiéu bat budc phai cé 1a kiéu tra vé cia ham. Kiéu nay c6 thé 1a mot
trong nhiig kiéu co ban hay kiéu void. Danh sach d6i s6 13 khai bao cac déi s6 cua
ham, cac ddi sb ctia ham duoc ngan cach voi nhau bang du phay.

Vidu 4.10: double atof(char s[]);

void func(int i,int j);
double luythua(double n, iInt so_mu);

Prototype cia mot ham khong nhimg duoc dung dé khai bao kiéu cia két qua
tra vé ctia mot ham ma con dugc dung dé kiém tra cac d6i sd va chuyén kiéu dbi sé.
Viéc dua mot prototype cila mot ham gitip cho chuong trinh bién dich c6 thé kiém
tra chat ché hon.

Vidu 4.11:
double luythua(double n,int pow);
va ham main() dugc thuc hién nhu sau:

void main(Q)

{
int num;
num = 123;
num = luythua(num,2);
printf(“%6d”,num) ;
}

num 12 mot bién c6 kiéu int nhung ham liiy thira van thuc hién ding nho sy
chuyén kiéu bat budc cila prototype.

4.7 Cac ham chuin

Bén canh viéc chung ta ¢6 thé tu tao ham, tit ca cac ngdn ngit 1ap trinh déu co
mot s6 ham da duoc dinh nghia trude. Trong nhiéu trudng hop, ching ta dua vao
cac ham chuan dé tao ham riéng cia minh.

Vidu 4.12 : avg() - tinh trung binh.

sqrt() — tinh can bac hai
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4.8  Thuw vién ham

Thu vién ham 1a tap hop cac ham di duoc xay dung trudc. Mdi thu vién ham
chtra cac ham theo mot cong dung riéng. Vi duy, thu vién ham toan hoc chira cac
ham Vvé phép tinh toan hoc nhu can bac hai, trung binh, va lily thira, ... Vi du: math.h

49  Swu dé quy

Doi khi chung ta rat kho dinh nghia dbi twong mét cach twdong minh, nhung co
thé dé dang dinh nghia d6i twong nay qua chinh n6 . Ky thuat nay goi la dé quy, dé
cling chinh 1a viéc dinh nghia ngi dung thong qua chinh ban than cua né nhung ¢
murc d§ nho hon.

Ta xét mot vi dy minh hoa phuong phap dé quy qua mot bai toan tinh giai
thira. Ta biét rang n! dugc dinh nghia nhu sau:

11=1
{ n!=n*(n-1)!

Ap dung dinh nghia trén ta ¢d thé tinh 5! nhu sau :

5!:5*1!

41 =4 * 3l

31=3*21

|

21=2~*1!

|

Suyra 5!'=120

Mot thuat toan duoc goi 1a dé quy néu no giai bai todn bang cach rat gon lién
tiép bai toan ban dau t&i bai toan gidng nhu vay nhung c6 dit lidéu dau vao nho hon.

Vi vy, tu tudng giai bai toan bang dé quy 1a dua bai toan hién tai vé mot bai
toan cling loai, ciing tinh chat nhung & cap do thap hon chang han: d6 16n dir liéu
nhap nho hon, gi tri can tinh todn nho hon,... va qué trinh nay tiép tuc cho dén khi
bai toan duoc dua vé mot cip do ma tai d6 co thé giai dugc. Tir két qua o cip do
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nay, ching ta sé di nguoc lai dé giai bai toan & cap do cao hon cho téi khi giai dugc
bai toan ban dau.

o 0k whE

® N

Mot thuat toan dé quy gom hai phan:
— Phén co sé

La cac truong hop khong can thyc hién lai thudt toan ciing c6 nghia 1a
khi 1am dén day s& khong co viéc goi dé quy nira ma & day chi 1a mot cau 1énh
don gian dung dé két thuc phan dé quy. Néu thuét toan dé quy khong ¢6 phan
nay thi s& dan dén viéc lap vo han va s& xuat hién 15i khi thi hanh.

— Phan dé quy

L& phan trong thuat toan c6 yéu cau goi dé quy, tirc 1a yéu cau thyc hién
lai thuat toan nhung voi cap d6 dir liéu thap hon. Phan dé quy nay duoc dua
trén co s& cong thirc quy nap cua bai toan.

Vi du 4.13: Ham d¢ quy tinh giai thira cia s6 n :

float giai_thua(int n)

{
it (n==0) return 1;
return n*giai_thua(n -1);

Bai tap chwong 4

Viét chuong trinh tinh tong 2 s tu nhién (sir dung chuong trinh con).

Bai 2: Viét chuong trinh cho phép chon phép toan (+, - , *, /) dé tinh két qua.
Bai 3: Viét chuong trinh tinh f(x) =2 X5 + x2 + 3x3

Bai 4: Viét chuong trinh tinh f(x) = 11 + 22 + 33 + 44 + 55 + 66

Bai 5: Viét chuong trinh tinh f(x) =2 (a+b)5 + (a+b)2 + 3(a+b)3

Bai 6: Viét chuong trinh tinh tong: 1! + 2! + 3! + .... + n!, trong d6 n nhép tir
phim.

Bai 7: Viét chuong trinh hodn doi gia tri giira 2 bién s6 nguyén.

Bai 8: Viét chuong trinh dém s6 nguyén t6 nhé hon n (n nhap tir phim) va in
cac s6 nguyén t6 d6 ra man hinh
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CHUONG 5. MANG VA CONTRO

(ARRAY & POINTER)

5.1 Mang 1 chiéu
5.1.1 Khai niém va khai b4o mang 1 chiéu
Mang 1 chiéu 12 mot nhém céc phan tir c6 ciing kich thudc, cling kiéu dir licu.

Nhing phan tir nay duoc luu lién tiép véi nhau trong bd nhé. SO phan tir ciia mang
goi la kich thudc ctia mang.

Cluphap:  <Ténkiéu dir li¢u> <Tén mang> [ <s6 phan tir>];

Trong do:
- Tén kiéu dir liéu: 1a kiéu dir liéu ma mdi phan tir mang c6 dir liéu thudc vao.

- Tén mang: 1a tén duoc dat theo qui tic dat tén cia danh biéu trong ngén
ngir lap trinh C, con mang y nghia 14 tén bién mang.

- S6 phan ti: 1a 1 hang s6 nguyén, cho biét sé lwong phan tir t6i da trong
mang 1a bao nhiéu.

Vidy 5.1:

//Khai bdo mang 1 chiéu tén a c6é 20 phan tu kiéu sb
nguyén int.

int a[20];

//Khai bao mang 1 chiéu tén b cé 10 phan tu kiéu ky
tu char.

char b[10];

MJdi phan tir cia mang 1 chiéu duogc truy nhap gia tri thong qua chi sd (index)
ctia nd. Chi s6 dé xac dinh phan tr nam & vi tri ndo trong mang. Phan tir dau tién
clia mang c6 chi s6 14 0, thanh phén thir hai ¢ chi s6 1a 1...va tuong tu ting dan
cho hét méang.

Vi dy 5.2:

57




Ngbn ngir 1ap trinh

int num[5];

Chi s6 va gid tri phan tir cia mang 1 chiéu num duoc biéu dién nhu sau:

Chi s6 mang 0 1 2 3 4
Gid tri phan tir num[0] | num[1] | num[2] num{3] numi[4]
trong mang

O vi du 5.2, mang c6 5 phan tir va chi s6 cia mang bat dau tir 0 cho nén chi sb
dé truy xuat phan tir cudi cling cua mang 1 4. Nhu vay, néu mot mang ¢6 n phan tir
thi chi s cudi cling cia mang 1a (n-1).

Chi s6 ciia mang c6 thé 1a mot gid tri cu thé, gia tri cia mot bién hay gié tri
dugc tinh toan tir mot biéu thirc dai sé.

Vidu5.3:
int 1 = 3;
int a[20];

a[l] /* truy céap phan tt tht 2 cua mang a, vi
phidn tu tht 1 cé chi s6 1a 0 */
a[i] // truy cap phédn tt th 4 cua mang a
a[i*2 - 1]// truy cap phan tu tha 6
5.1.2 Gan gia tri vao cac phan tir clia mang

Thong qua chi s6 phan tir cia mang, chling ta ciing co thé thay doi gia tri ciia
c4c phan tir trong mang.

Vidu 5.4:

Cho mang num : int num[5];

Dé gan 10 vao phan tir thir 3 cia mang num, taviét:  num[2] = 10;

Trong lap trinh, cau lénh nay c6 nghia 1a gia tri biéu thtrc bén phai dugc gan
vao biéu thirc bén trai. Do d6, phan tir thr 3 cia mang num sé& chira gia tri 10 sau

khi thyc hién cau Iénh trén.

Chi s6 mang 0 1 2 3 4
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Gid tri phan tir num[0] numl1] 10 num|3] numl4]
trong mang

Dé chira cac ki ty chir “i°, “0’, “g’, “i’, ‘¢’ — chiing ta c6 thé khai bao mang ky
tu ch nhu sau:

char ch[5];

ch[0] = “i~;

ch[1] = “o~;

ch[2] = “g”;

ch[3] = “a”;

ch[4] = “c’;
Chi s6 mang 0 1 2 3 4
Gid tri phan tir i 0 g a C
trong mang

5.1.3 LAy gia tri cac phan tir trong mang

— Khimudn 14y gid tri mot phan tir trong méng ta tai vi tri chi sé phdn tir cO
cti phap nhu sau:

<tén mdng>[<chi sé phan tir>]

Chang han muén truy Xuat phan tir th i trong mang a, ta ghi la ai].

— Khi khai bao 1 bién dé nhan gia tri cia mang thi bién nay phai c6 cung kiéu
dir liéu voi phan tir clia mang.

Vidu 5.5:

Gia st c6 mang 1 chidu num c6 5 phan tir 12 s6 nguyén nhu sau:

Chi s6 mang 0 1 2 3 4
Gid tri phan tir 20 30 10 4 6
trong mang

int 1;
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i = num[4]; // 1 nhan gia tri 6

Lénh trén s& lay gia tri ciia phan tir thar 5 ciia mang, va gia tri nay sé duoc
chira trong bién i.

5.1.4 Cé&c phan tir cia mang trong b nhé
B6 nhd cia may tinh dugc sip xép theo timg byte.

Khi ta khai bao : int diem; thi diem Ia | bién c6 kiéu int. Kich
thudc luu trir ciia int trong ngdn ngir 1ap trinh C thuong 1a 2 byte. Vi thé, 2 byte nay
duoc ¢b dinh trong bd nhd va dugc tham chiéu bang tén diem.

Nhu vay, khi ta khai bao int num[5]; thi num Ia mang 1 chiéu c6 5 phan tir s6
nguyén, mdi sb nguyén can 2 byte. Do d6, bd nhé can cho mang num 1a: 5*2= 10
bytes, va nhitng phan tr ctia mang nay duoc chira trong vling nhé lién tuc.

Xét mang num c6 5 phan tir & vi du 5.5, ta c6 md phong cach Iuu trit dir liéu
clia cac phan tir trong bd nhé nhur sau:

B6 nhé bén ngoii ming
B& nh¢ bén ngoai ming Mang num

l | l

20 30 10 4 6
| |
1

1 f
/ /
num[0] num[1] -

Moi 0 kich
thirde 2 byte

5.15 Khéi tao mang

Trong ngdn ngir lap trinh C, chling ta c6 thé khai tao gia tri cac phan tir méang
ngay khi mang dugc khai bao. Viéc khoi tao cho mang dugc thyc hién lic khai bao
méang bang mot loat gid tri hang khoi dong cho cac phan tir ciia mang. Cac gia tri
hang duoc dat giita mot cidp ngodc nhon ({}), cac phan tir cach nhau bang dau phay

().
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Vi du 5.6: Khoi tao mang 1 chiéu a chira s nguyén c6 10 phan tir v6i cac gia
tri 5, 15, 20, 25, 30 nhu sau:
int a[10] = {5, 15, 20, 25, 30};

Trong viéc khdi tao mang, kich thudc ctia mang khong can xéac dinh, chuong
trinh C s& dém sb phan tir dugc khoi dong va lay d6 1am kich thude. Néu co xac
dinh kich thudc, thi s6 gia tri dugc khai tao liét k& phai khong duoc 16n hon kich

thudc dé khai bao
Vidu 5.7: Ta khai béo
double b[ ] = {4.5, 7.5, 8.2, 4.32};

thi mang b s& dugc hiéu 12 ¢6 4 phan tir kiéu double.
Néu ta khai bao int a[10] = {2, 5, 6, 1, 0, 6, 7}; thi ta c6 mot mang gom 10
phan tir. Trong d6 c6 7 phan tir dau tién duoc khai tao, cac phan tir con lai coi nhu

chua khoi tao (binh thuong nhén gia tri 0).

Luuy:
Trinh bién dich C khong bao 13i khi ¢6 sy vuot quéa gidi han clia mang. Chang
han doan chuong trinh sau ddy van chap nhan trong khi ¢6 sy vuot qua gidi han cia

mang buf:

#include<stdio.h>
void main()

{
int 1;
char buf[5] = {"a","b","c","d"};
for(di = 0; i<= 10; i++)
printf("'%c”,buf[i]);

}

Két qua thwe thi ciia chwong trinh:

»  "ChAWindows\System32\DebughCppl.exe” .
abcd [F[f Press any key to continue :
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5.2 Maing 2 chiéu.
5.2.1 Khéiniém

Mang 2 chiéu m dong n ¢ot duge xem nhur 13 1 bang hinh chit nhat chira m*n
phan tir cling Kiéu dir liéu (con goi la ma tran m*n). N6 su mo rong truc tiép cia 1
chiéu. Noi cach khac, mang 2 chiéu 12 mang 1 chiéu ma mdi phan tir cia n6 1a 1

méng 1 chiéu.

CU phép khai b4o mang 2 chiéu:

Cu phap: <tén kiéu dir liéu> <tén mang> [<s6 dong>] [<sb cot>];

Chang han khai bdo mang 2 chiéu a ¢6 5 dong 3 ¢ot chira cac sé nguyén, ta ghi
la: int a[5][3];

5.2.2 Chi so ciia mang

Ta xét bang diém 3 mon hoc cia cac sinh vién nhu sau:

Toan | Ly | Hoéa
Minh| 7 8 10

Lan 4 6 8
Nhat 9 10 10
Ngoc 3 3) 7

Trong bang thong tin trén, tiéu dé dong chta tén sinh vién va tiéu cot chira
moén hoc. Chling ta luu trit diém 3 mon hoc ciia mdi sinh vién. Dé doc timg thong
tin riéng biét, can xéac dinh vi tri dong, cot va doc thong tin tai vi tri do. Xét tir bang
diém trén, tim diém mon toan ctia Lan nhu sau:

Tai dong tht hai ciia bang chira cac diém mon hoc ctia Lan. Cot thar hai cua
dong nay chira diém moén Toan. Vi thé, diém toan cta Lan 14 4. Do d6, tmg véi cau
tric loai ndy chling ta c6 thé sir dung mot mang hai chiéu dé luu tri.

Trong mang 2 chiéu, cach xac dinh chi s6 ciing nhu mang mot chidu. D6 1a chi
s6 dong cot bat dau tir 0.

Chung ta c6 thé khai bao mang hai chiéu diem dé luu trir bang thong tin vé
diém cac sinh vién nhu sau: int diem[4][3];
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Cot0 Cot 1 Cot2
Dong 0 | diem[0][0]=7 | diem[0][1]=8 | diem[0][2]=10
Dong 1 | diem[1][0]=4 | diem[1][1]=6 | diem[1][2]=8
Dong 2 | diem[2][0]=9 | diem[2][1]=10 | diem[2][2]=10
Dong 3 | diem[3][0]=3 | diem[3][1]=5 | diem[3][2]=7

Trong mang 2 chiéu diem trén, mang c6 4 dong, 3 cot. Chi sé dong clia méang
tir 0 dén 3, chi s6 cot ciia méang tir 0 dén 2.

5.2.3 Truy xuat phin tir mang 2 chiéu

Mdi phan tir mang dugc truy xuat thong qua ci phap sau:

<Tén mang> [<chi s6 dong phan tir>] [<chi s6 cdt phan tir>]

Chang han mudn truy xuat mot phan tir tai dong thi i, cot thir j cia mang a, ta
ghi la a[i][j]. Gia tri i, j dugc tinh tr 0 tro di.

Vi du 5.8: Truy xuit phan tr dong 2 cot 1 ciia mang diem nhu sau:
diem[1][0]
5.2.4 Khéi tao mang 2 chiéu

Ta c6 thé khoi tao mang 2 chiéu véi nhiing gid tri dau tién khi mang nay la
bién duoc khai béo.

Vidu 5.9:
int matrix[5][4] = { {11, 12, 13, 14},

{21, 15, 41, 16},
{43, 58, 24, 91},

63



Ngbn ngir 1ap trinh

{32, 15, 25, 16},
{56, 23, 45, 47}

char table[7][4] = {“MON”,*“TUE”,“WED”,“THU”,
‘lFRI”,“SAT”, ‘lSUN”};

5.3 Contré (Pointer)

Chung ta d4 biét cac bién duoc chtra trong bd nhd. Mbi vi tri cac bién dugc
chtra trong bd nh¢ thi dugc gan cho mot con sd duy nhit goi 1a dia chi (address).
Thong qua dia chi, ching ta co thé biét dugc bién d6 luu trit & dau trong bo nho.
Tuong ty nhu vdy mdi phan tir cia mang déu c6 mot dia chi riéng. Con tro 1a mot
dang bién dé chira loai dia chi nay.

5.3. 1. Khai niém

Pointer (con tré) 1a mot kiéu dir liéu dic biét ding dé quan 1y dia chi cia cac
6 nhd. Mot con tré quan 1y cac dia chi ma dir liéu tai cac dia chi ndy ¢ kiéu T thi
con tré d6 dugc goi 1a con tré kiéu T. Con tro kiéu T chi duge dung dé chira dia chi
ctia bién kiéu T. Nghia 12 con tro kiéu int chi dugc dung dé chira bién kiéu int, con
tr kiéu char chi dugce dung chtra bién kiéu char.

Pointer 1a mot phan co ban quan trong ciia ngdén ngir lap trinh C. N6 1a cach
duy nhat dé thé hién mot sd thao tac truy xuat va dit liéu; nd tao ra ma code don
gian, hiéu qua, 1a mot cong cu thuc thi manh mé.

5.3. 2. Khai bao bién con tré

CU phéap khai b4o bién con tro:

<tén Kiéu dir liéu> *<tén bién con tro>

Vi du 5.10:

// x la bién kiéu int, con px la con tro kiéu int.
int x, *px;

px dugc khai bao 1a mot con tro kiéu int, né chira dia chi cta bién kiéu dit liéu
s6 nguyén. Dau * khong phai 1a mot phan cua bién, int * c6 nghia 1a con tro kiéu
int.
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Dit tén bién con tro gidong nhu tén clia cac bién khac. Pé gan dia chi vao con
tro ching ta can phai gan gia tri cho bién nhu sau:

Vidu 5.11:
int a = 10;

int *p;
p = &a;// gia tri p chta dia chi cua bién a

a P
10 int a=10; int *p;
biachi fff0 ff12
10 /—- fff0 p =& aj
biachi fff0 ff12

Vi du trén duoc hiéu nhu sau:
— ala bién kiéu int dugc khoi tao bang 10.

— p labién con tro kiéu int, chitra dia chi cia kiéu dir liéu int, luc nay n6 khéng
chtra gia tri (hay chtra gia tri NULL).

— Cau lénh p = &a c6 nghia 1a “gan dia chi clia a vao p”. Bién con tré nay
bay gio chira dia chi cta bién a.

— Gia sir dia chi cta bién a va p trong bo nhé 1a fff0 va ff12. Cau lénh p = &a
dé gan dia chi cia a vao p. Dau ‘&’ viét phia trudc bién a dugc goi 1a phép

toan dia chi (address). Vi thé bién con tré nay chua gia tri fff0.

Mic du ching ta khai b4o bién con tro véi dau “*’ & phia trude, nhung bo nhd
chi géan cho p chir khong phai *p.

5.3. 3. Toan tir dia chi (&) va toan tir ngi dung (*)
— Toén tir dia chi (&)

Bién dugc khai bao 1a x thi &x 1a dia chi cua x.
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Két qua caa phép 1ay dia chi (&) 12 mot con tro, do d6 co thé dung dé gan
cho mat bién pointer.

Vi dy 5.12:

a) int *px, num;

// px la mét pointer chi dén bién kiéu int la num.

px = &num;

//xuét dia chi cua bién num dang sé hé 16 (hé hexa)

printf(“%x”’, &num);

b) Int *px, num;

px = &(num +4); // SAl vi ( num+4) khéng phai 1a
mét bién cu thé

Luwu y: Chlng ta thay cti phap 1énh nhap dit liéu scanf (1énh da duoc hoc &
chuong 2) trong ngdn ngir 1ap trinh C lubn ¢6 dau & trudc bién can nhap. Didu
nay xac dinh can dua dit liéu vao con tro chira dia chi cua bién tuong tng.

— Toén tir ndi dung (*)

Toén tir 14y noi dung cia mot dia chi duoc ki hiéu 1a dau * trudc mot
pointer, ding d¢ 14y gia tri ciia bién ma con tro dang tré dén.

Xeét lai vi du 5.12, ta co:

px 1a mot pointer chi dén bién num nhu vi dy 5.12 a, thi * px la gia tri cia

bién num.
Vidu 5.13:

a) //num la bién duoc khai bao va gan gia tri la 10.

int num = 10 ;

int *px; // px la mét con tro chi d&én kiéu int

px= &num ; //px la dia chi cta bién num.

/*gié tri cua *px (tuc la num) céng thém 3, gan cho
k. Sau dé *px thuc hién 1lénh tdng 1 don vi (++)*/

int k = (* px Q++ + 3 ;

// Sau cau lénh trén num = 11, k = 13

b) Int numl = 2, num2, *pnt;

pnt = &numl

num2 = *pnt;
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Trong vi du trén, bién num1 duoc gan bang 2. DOng pnt = &num1 nghia 1a
bién con tré pnt chtra dia chi ciia bién num1. Phép gan num2 = *pnt, ddu *’
dugc dit o phia trudc bién con tro, thi gia tri tra vé ciia bién nay | gia tri cua
bién duoc tréd téi boi con tré pnt. Do d6, num2 c6 gia tri 1a 2.

Ta minh hoa qua hinh vé sau :

numl pnt num?2
2 -
1‘”’;#—~ int numl,num?,*pnt;
Pia chi fff1 ffo4 ffo8
2 fffl pnt = &numl;
Pia chi
fff1 ffo4 tros

v

2 fff1 2 numZ = “pnt;

Bia chi

108 ff08 ff08

Luu ¥ : NULL Ia hang khi pointer mang y nghia khong chira mot dia chi
nao ca. Ta goi 1a pointer rong.

5.3. 4. Tinh toan trén Pointer

Mot bién pointer ¢ thé dugc cong trir voi mot sd nguyén (int, long) dé cho két
qua 1a mot pointer chi dén mot viing nhé khac.

Vidu 5.14: int *ptr, *pl;
int num = 10;
ptr = &num;
pl = ptr + 2;

Mbi 6 kich
pir thudefl byte
pl

100" | 101 102\ 103 104 105 106 107
Gid tri 10

Pia chi

num
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Viéc cong hodc trir pointer véi mot sb nguyén n thi pointer s& chi dén mot dia
chi méi hay noi cach khac 1a chi dén mot bién khac nam cach bién d6 n vi tri.

Vi dy 5.15:

int v[10]; // mang 10 phédn ti lin tiép
int * p ; // Bién pointer chi dén mét sb int
p= & v[0]; // p la dia chi phén tt dau tién cua mang
for( 1 =0; i<10 ; i++)
{
*p= 1 * i; // gan cho phan t& ma p dang chi dén
p ++ ;// p dugc tdng lén dé& chi dén phédn tu ké tiép

}
Luuy :

- Do cong mdt pointer voi mot gié tri nguyén cho ta mot pointer, nén phép
trir hai pointer van duoc coi 1a hop 18, két qua cho ta mot gia tri int biéu thi
khoang céach (s phan tir) giira 2 pointer do.

- Phép cong 2 pointer la khéng hop 1€.
- Khéng thénhan, chia , hoic lay du cia mot pointer véi bat ki mot sé nao.

~ Dbi véi cac phép toan khac, pointer duoc xir Iy nhu mot bién binh thuong
(gan, so sanh ...), cac toan hang phai cling kiéu pointer va cing kiéu doi
tuong cia chiing. Mdi sy chuyén kiéu ty dong ludn dugc can nhic va Xac
nhan tir trinh bién dich.

Dia chi cia mot bién duge xem 1a mot pointer hang va ngén ngir 1ap trinh C
cho phép thyc hién cac phép toan ma pointer chap nhan trén nd, trir phép gan lai va
phép tang giam vi ta khéng thé gan lai mot gia tri hang bang mot gid tri khac dugc.

Vi dy 5.16:

int p, *px, num;

px= &num ;//14y dia chi cua num gan vao bién: DPUNG
px++; //tadng giam trén mét bién pointer: PUNG

&p = px; //gan lai mdét dia chi hang: SAIl

&p++; //tdng giam mdét dia chi hing: SAIl.
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5.3. 5. Truyén tham s6 dia chi
Vidu 5.17:

void swap( int x, int y)

{
int tmp = X; X=y; y=tmp;
}
void main(Q)
{
int min =100, max = 4;
printf(*“\n Truoc khi goi ham - min =%d, max=%d
“,min, max);
swap ( min,max);
printfF(“\n Sau khi goi ham : min =%d, max=%d
“,min,max);
}

Két qua thwe thi chwong trinh:

5 "CAWindows\System32\Debug\Cppl.exe” [ T —ra—

Truoc khi goi ham : min =100, max=4
sau khi goi ham : min =100, max=4

Press any key to continue_

Sau khi goi ham ta khong dat duoc yéu cau 1a hoan d6i gia tri min, max vi
gia tri ciia bién khong thay doi khi ra khoi ham. Do d6 ta phai dung dén con tro.

Vi dy 5.18:

void swap ( int* px, int* py)
{ int tmp = *px;

*PX=*py;
*py=tmp;
}
void main(Q)
{

int min =100, max = 4;

printf(*“\n Trudc khi goi ham : min =%d, max=%d \n*“,
min, max);
swap ( &min, &max);
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printf(*\n Sau khi goi ham : min =%d, max=%d \n‘“,
min, max);

}

Két qua thyc thi chwong trinh:

5 "CaWindows\System32\Debug\CppLexe” L=l

Truoc khi goi ham : min =100, max=4
sau khi goi ham : min =4, max=100

|Press any key to continue |

Trong truong hop ndy, do cac pointer thuc su chi dén cac bién min, max nén
viéc hoan d6i ddi tuong cac pointer ndy thuc sy lam hoan d6i gia tri ciia 2 bién
min, max & ham main(). Céch truyén tham s6 theo dia chi vao ham khi ta muon
ham d6 co thé thay d6i gia tri ciia tham s6 ma chdng ta truyén vao.

5.4 Cap phat va giai phéng ving nhé cho bién con tré
5.4.1 Cap phat ving nhé cho bién con tro

Trude khi sir dung bién con tro, ta nén cap phat ving nhé cho bién con tro nay
quan 1y dia chi. Viéc cap phat duoc thuc hién nho cac ham malloc(), calloc() trong
thu vién alloc.h.

Cu phap cac ham:
void *malloc(size_t size): Cép phat viing nhé co kich thude size.

void *calloc(size_t nitems, size t size): Cip phit ving
nhé co kich thude 1a nitems*size.

Vi du 5.18: Gia st ta c6 khai bao:
int a, *pa, *pb;

pa = (int*)malloc(sizeof(int)); /* Cip phat vung nho
c6 kich thudc bdng véi kich thudc cua modt sb
nguyén */

pb= (int*)calloc(10, sizeof(int)); /* Cip phat wvung
nhé cé thé chta dugc 10 sé nguyén*/

Hinh anh minh hoa trong b nhé nhu sau:
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| .
pa /%fi}';fc pb ¥ 2 byte )

Luu y: Khi sir dung ham malloc() hay calloc(), ta phai ép kiéu vi nguyén mau

cac ham nay tra vé con tro kiéu void.
Cép phat lai ving nhé cho bién con tro

Trong qua trinh thao tac trén bién con tro, néu ta can cap phat thém ving nho

c6 kich thudc 16n hon viing nhé d4 cap phat, ta str dung ham realloc().

Cu phép: void *realloc(void *block, size_t size)

Y nghta:

— Cap phat lai 1 viing nhé cho con tré block quan 1y, viing nhé nay cé kich
thudc méi 1a size; khi cap phat lai thi ngi dung viing nhé trude do van ton
tai.

— Két qua tra vé ctia ham 1a dia chi dau tién ciia ving nhé moéi. Pia chi nay c6
thé khac véi dia chi duoc chi ra khi cap phat ban dau.

Vi du 5.19: Trong vi du trén ta c6 thé cap phat lai viing nhé do con tré pa quan

ly nhu sau:
int a, *pa;
/*Cép phat vlUng nhé cé kich thudc 2 byte*/
pa=(int*)malloc(sizeof(int));
/* Cép phat lai vlng nhé cé6 kich thudc 6 byte*/
pa = realloc(pa, 6);
Giai phong ving nhé cho bién con tré
Mot viing nhé d& cap phat cho bién con tré, khi khong con st dung nira, ta s&
thu hoi lai ving nhé nay nho ham free().
Cu phéap: void free(void *block)
Y nghia: Giai phong ving nhé duge quan 1y bdi con tro block.
Vidy 5.20: Xét lai vidu 5.19, sau khi thuc hién xong, ta giai phong vung nhé
cho 2 bién con tré pa & pb:

free(pa);
free(pb);
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5.5 Swlién hé giira cach sir dung mang va pointer

Giita mang va con tro c6 mot sy lién hé rat chat ché. Nhimg phén tir ciia mang
c6 thé duoc xac dinh bang chi sd trong mang, bén canh d6 chung ciing co thé duoc
xéc lap qua bién con tro.

5.5.1 Khai thac mgt pointer theo cach ciia mang

Khi ta khai bao int a[5], ngoai cach tiép can thong thuong da hoc, ching ta con
c6 kiéu truy xuat, xir Iy mang bang pointer nhur sau:

Ta duogc khai bao 1a mot mang thi mdi sy truy xuét dén riéng tén a duoc hiéu
la mot pointer a truy xuét dén dia chi ctia phan tir dau tién ciia mang a.
Vidu 5.21:
void main()
{
int a[10]={10,20,30,40,50};
printf(*“\n Noi dung phan tu dau tien la %d”,*a);

printf(*“\n Noi dung phan tu thu hai la %d”,
*(a+1));

}
Chwong trinh thyec thi:

Noi dung phan tu dau tien 1la 10
Noi dung phan tu thu hai la 20

Press any key to continue_

Ta c0 thé thay rd hon qua hinh sau :

‘ 10 ‘ 20 | 30 S0
VA v

Néu ta c6 int *pnum:;

Muén pnum tré dén phan tir dau tién cia a ta co thé viét pnum = a; thay
cho cach viét  pnum =& a[0];
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Vi ban than tén mang a lai ¢6 thé hiéu 12 mot dia chi (hodc mot pointer) nén ta
O su twong duong y nghia nhu sau:

*a tuong duong vdi a[0]
*(a+l) tuong duong voi a[1]
*(a+i)  tuong duong voi a[i]
a tuong duong vdi &a[0]
a+l twong duong voi &a[1]
ati twong duong voi &ali]

5.5.2 Khai thac mdt mang bang pointer

Vi du 5.22:

int num [10];

int *pnum;

//phép gan ké tu ltc nay pnum sSé& chi vé phan tu thu
1 cua mang num.

pnum =&num[0];

// gan giad tri phidn ta tht 1 cua mang num
(num[0]) cho x.

X = *pnum;

Nhu véy ta c6 thé hoan toan truy xuat dén mdi phan tir cia mot mang bang
cach sir dung mot pointer chi dén dau mang.

5.5.3 Nhirng diém khac nhau quan trong giira mang va con tré

— Khi khai bao va dinh nghia mang, Vi tri ciia mang d6 duoc cap rd rang va
du theo kich thudce duoc khai bdo. Con pointer thi vi tri dugc cap chi 1a mot
chd cho ban than cta pointer cOn vi tri ma pointer chi dén thi khong duogc
chuan bj sén.
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— Pointer thuc sy 1a mot bién, ta co thé tang giam va gan lai trén bién pointer
d6 cac dia chi khac nhau. Con tén mang lai 1a mot dia chi hang chi dén
viing mang cd dinh, ta c6 thé sir dung chtr khong thé ting giam hodc gan lai
no.

— Tacd thé lay dia chi ciia mot pointer tro dén, dia chi ciia mot phan tir mang
chi khong thé 1ay dia chi cia mot mang.

— Pointer ¢c6 thé thay d6i dia chi tro téi con tén méang thi khong the.
Vi du 5.23:

float readings[20],totals[20];
float *fptr;

Cac lénh sau la hgp 1é
fptr = readings;// fptr chi téi phédn ti ddu mang readings
fptr = totals; // fptr chi téi phdn tu didu mang totals
Cac lénh sau la bt hop 1é

readings = total;

totals = fptr;
5.5.4 Ham cé doi so 1a mang
Céch khai béo tham sé trong ham khi tham s6 ham la mang.
Vi du 5.24: Ta xét vi du sau c6 ham con 1a ham dao chudi:
char str[] = “ABCDEF”;

void daoChuoi(char*s);
void main(Q)

{
printf (“Trudc khi ddo chudi : %s \n”,str);
daoChuoi (str);
printf (“Sau khi ddo chudi : %s \n”,str);

}

void daoChuoi (char*s)

{

}
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Ta c0 thé thay rang, trong ham main() khi goi daoChuoi () ta chi truyén dbi s6
la tén mang str ma thoi, diéu d6 co y nghia 12 ngbn ngir 1ap trinh C chi gui dia chi
ciia mang, nhung dia chi ndy chi 1a mot ban sao lai va thuc chat 1a mot bién pointer
chi dén phan tir dau tién ciia mang duoc goi. Do dé, ta c¢6 thé ndi rang ham c6 d6i sb
la mang khong hé nhan dugc mot mang, no chi nhan mot pointer chi dén dau mang
d6 ma thoi.

Do d6, ta c6 thé khai bao ddi sé caa mot ham 1 pointer hay 13 mot mang déu
nhu nhau. Va néu chiing ta khai bao 1a mang mot chiéu, thi khéng can xéc dinh kich
thude vi C khong quan tam dén diéu do. Vi du ham daoChuoi () c6 thé khai béo lai
nhu sau:

void daoChuoi(char s[])

{

¥

Hon nita, vi d6i s6 nay thuc su 1a bién pointer, nén ta c6 thé xir 1y giéng nhur
bién pointer. Ta xét mot cach viét khac cua ham strlen() (ham xac dinh chiéu dai
chudi) nhu sau:

int strlen(char *s) // hay c6 thé viét 1a char s[]
{
int i;
for(i = 0; *s I ="\07; i++,S++);
return i;

}

Ciing vi nguyén nhan trén, nén ching ta ciing c6 thé bi thay doi noi dung cia
cac mang khi truyén vao trong mot ham. Ta chi c¢6 thé tranh duoc tinh trang d6 bang
cach khai bao cac mang ddi s ciia ham do 1a cac pointer chi dén const. Khi d6 néu
ham nay thay d6i gia tri noi dung ciia mang nay, chling ta s& nhan duoc thong béo
cta chuong trinh bién dich.

Chéng han ta c6 thé khai béo: int strlen(const char*s);

Khi d6 ta c6 thé goi ham nay cho méng s cta chlng ta giri di s& van khong bi
thay doi vi néu c6 su thay dbi chuong trinh bién dich s& bat 15i.
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5.5.5 Ham tra vé pointer va ming

Ca hai truong hop ham tra vé mot mang hay pointer, ta ciing chi dinh nghia
nhu sau:

<Tén kiéu dir liéu> * <Tén ham>(<danh sach tham s6>)

Trong d6, tén Kiéu xac dinh kiéu cta bién ma pointer dugc tra vé. Kiéu nay c6
thé 1a mot kiéu dir liéu nao d6 d4 dinh nghia trude.

Diéu quan trong & day 1a mang duoc tra vé (hodc bién ma pointer tra vé nay
chi dén) phai c6 “thoi gian ton tai” cho dén lac ra khoi ham nay. Vi néu ddi tuong
clia mot pointer khong con ton tai thi viéc tra vé ban than pointer khdng g con y
nghia gi ca.

Vi du 5.25: Viét mot ham nhan mot mang so tir ban phim rdi tra vé mang do :

int*input()
{
int daySo[10];
printf(“hay nhap vao 10 so :\n”);
for(hi = 0; 1 < 10;i++)
{
printf(*“So thu %d’

1)
scanf(“%d”,& daySo [i

D:
}

Trong ham trén, s& khong str dung dugc vi ¢6 thé dia chi cia mang daySo van
duogc tra vé nhung ddi tuong cia dia chi d6 thi khdng con ¥ nghia do “thoi gian ton
tai” ciia mang daySo nay chi 14 & trong ham input(). Vi vay, mudn sir dung ham nay
thi mang daySo phai 1a bién ngoai ham input, méang static (mang tinh), hoic 1 mang
ctia ham khac guri dén cho ham input(). Chang han, ta c6 thé stra lai ham input() nhu
Sau.

int * input(int* daySo) //hay int daySo[]
{
printf(“hay nhap vao 10 so :\n);
for(h = 0; 1 < 10;i++)
{
printf(“So thu %d”,1);
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scanf(“%d”,& daySo[i]);
}

return (daySo);

}

5.5.6 Mang cac con tré hodc con tré cia con tré (pointer cia pointer)

Khéi nié¢m:

Cu phap: <tén kiéu dir liéu >* <ténmang> [ kich thuéc |;

Vi dy 5.26:

//khai bdo mang a gém 10 pointer chi dén kiéu char
char  *a[10];

Vidu 5.27: Taxét doan code sau:

// Ham sip xép cac phan tu
void Sort(int *a[], int n)
{ inti, j, *tmp;
for(i = 0; i< n —=1; 1++)
for(J =1 +1; J < n; j++)
ifCra[i] > *aliD

{
tmp = a[i];
ali] = a[il:
a[j] = tmp;
}
}
void main(Q)
{
intd =10, e =3, T =7;
int a=12, b =2, ¢c = 6;
int * ma[6];
ma[0] = &a; ma[3] = &d;
ma[1l] = &b; ma[4] = &e;
ma[2] = &c; ma[5] = &f;

Sort(ma,6); // sip xép lai thu tu mang
sfor(i = 0; 1 < 6; i+t)
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printf(“%d\n”’,*mal[i]);
}

Ham Sort sip xép lai cac dia chi trong mang a sao cho cac dia chi s& chi dén
sb bé s& duoc sép trude cac dia chi duoc chi dén cac sb 16n hon.

Néu cac phan tir trong mot mang cac pointer lai duoc gan dia chi ciia cac
mang khéc thi ta s& dugc mot mang cia cac mang nhung khong giéng nhu mang 2
chiéu. Vi trong mang 2 chiéu cac phan tir ndm lién tuc nhau trong bd nhé, nhung
véi mang con tré thi cAC mang con nam & vi tri bat ki. Ta chi can luu trit dia chi cta
ching nén viéc sap xép lai cac dia chi clia chung trong méang cac pointer cia chiing
ma thoi.

Nhu vay, qua vi du trén ta thay rang viéc sir dung mang céc pointer co cac y
niém gan gidong nhu viéc sir dung mang hai chiéu.

Vi du 5.27: Néu ching ta khai bao
int m[10][9]; int *n[10];
thi cach viét dé truy xuat ciia cac mang ndy c6 thé twong ti nhau, chang han:
m[6][5] va  n[6][5] déu cho ta mot két qua 1a mot sé int.
Tong két, mang 2 chiéu va mang cac pointer ¢6 sy khac nhau co ban sau:

— Mang 2 chiéu thyc su 1a mot mang c6 khai béo, do d6 ¢6 chd day du cho tat
ca cac phan tir ctia no.

— Mang cac pointer chi méi c6 chd cho cac pointer ma thoi. Vi vay, ta can
phai xin cap phat cac vling nhé dé cac pointer nay tré dén.

— Nhu vy mang cac pointer c¢6 thé dugc xem la tén chd hon 13 mang 2
chiéu, vi vira phai luu trit cac pointer va vira phai ¢6 chd cho mdi phén tir
st dung.

— Mang pointer c6 céc lgi diém:

+ Viéc truy xuét dén cac phan tr 1 truy xuat gian tiép qua cac pointer. Vi
tri ctia cAC mang con nay co thé 1 bat ki, va chlng c6 thé 1a nhimg mang
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d& c6 bang cach xin cap dong (malloc) hay bang khai bao méang binh
thuong.

+ Cac mang con ctia nd duoc chi dén bai cac pointer, ¢ thé co do dai tly
¥, hay c6 thé khong co.

+ Dbi v6i cac mang pointer, ta cd thé hoan chuyén thtr ty cila cdc mang
con dugc chi dén boi cac pointer nay, bang cach chi hoan chuyén ban
than céc pointer trong mang pointer la du.

Vi du 5.28: Viét ham nhap vao n | s6 thang trong nam, sau khi thyc thi
ham tra vé chudi tén thang trong tmg. Ta ding mang cac con tro ky tu dé luu
trit gia tri chudi tén thang nhu sau:

//n 1a sé cua thdng trong ndm
char* chuyenTenThang (int n)

{
static char*tenThang[12]= { “January”,”February”,
“Match”,”April”,“May””, June”,”July”,”August”,
“September”,““October”,”’November”,’December”’
}:
if(n <1 |] n>12) return NULL;
return (tenThang[n -1]);
}

Trong ham trén, chiing ta d4 khoi tao cho mang céc pointer tro dén kiéu char
la tenThang duogc khai bao static bang cac chudi hang. Gia tri tra vé ciia ham la
pointer chi dén mot chudi tng véi gia tri n tuong mg hodc tra vé mot pointer
NULL néu thang khong ding.

Pointer chi dén pointer

- Ching ta c6 thé khai bao mot pointer chi dén mot pointer tro dén mot bién
c6 kiéu dir liéu 12 Kiéu nhu sau: Kiéu **tenpointer;

Vidu 5.29 :
int **pp;

V6i cach khai béo nay, chiing ta c6 chd cho bién pointer ciia pointer 1a pp, va
dugc ghi nhan rang bién ciia bién pp nay chi dén 12 mot pointer chi dén mot bién
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int. Chung ta mot lan nita phai can nhé rang thuc sy bién pp cho dén lic ndy van
chua c6 mot ddi tugng dé tro dén, va chlng ta phai ty minh gan dia chi cia mot
pointer nao do6 cho no.

Vi du 5.30:

char*monthname[20] =
{*“January”,”February”, “Match”,”April”’,
“May”’,”’June”,”July”,”August”,”’September”’,
“October” ,”November”,’December” };
char**pp ;
pp = monthname;//tén mang la dia chi cua phan tuo dau
tién.

Luc d6, *pp sé chi dén pointer dau tién ciia mang, pointer ndy lai chi dén chudi
“January”.

Néu tang pp 1én pp++ thi s& chi dén pointer ké tiép cia mang, pointer ndy chi
dén chudi “February”. ...

5.6 Chubdi ki tw
5.6.1 Chudi ki tu

Trong ngdn ngir lap trinh C khong c6 kiéu dir liéu chudi ma chudi trong C 1
mot day cac ki ty kiéu char. Mot chudi trong C dugc danh dau két thac 1a “\0” (con
goi 1a NULL trong bang ma Ascii) va c6 do dai ty y, diéu nay ciing c6 nghia chudi
ky tu trong C 1a mgt mang cac Ky ty char.

Chuing ta c6 thé gan mot chudi cho mdt bién pointer chi dén char
Vi du 5.30:
char str[20]= “ \nHappy New Year”

Khoéng thé cong, trir, nhan, chia 2 chudi ki tr lai bang phép toan don thuan.
Tat ca nhimg diéu d6 phai dugc 1am bang cac ham riéng 18. Ta c6 thé gan mot chudi
nay bang mot chudi khac (strcpy), so sanh 2 chudi ki ti voi nhau theo thi ty tir dién
(strcmp), cong 2 chudi véi nhau (strcat),...
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Moi hang chudi déu duge ngdn ngir lap trinh C luu trir nhu 14 mot mang cac
char va két thiic bang ki tu \0°. Hon nita, mot chudi trong chwong trinh chiing ta
chi nhan duoc dia chi va chi dén dau mang luu trir. Viée truy xuat dén mot hang
chudi déu duoc thyuc hién qua mot pointer chi dén mang do.

Vidu 5.31: printf(“Happy new year\n’);
thi ham printf() thuc sy ciing chi ghi nhan duoc pointer chi dén mang ki tw nay

dang luu trit dén mot chd nao d6 ma thoi. Vi vay, ching ta c6 thé gan mot hang
chudi cho mét bién pointer chi dén char.

Vidu 5.32:
char*str;
str = “Happy new year \n’’;

Ldc nay, ta d& dua pointer str giir dia chi ciia chudi ki tw ndy. Ta c6 thé quy
dinh ring mot mang ki ty tan ciing bang ki ty \0” dwoc goi 14 mot chudi.

5.6.2 M@t s6 ham thao tac trén chudi

Ham nhap xuit mdt chudi
Ta c6 thé dung ham scanf() véi dinh dang %s dé nhap chudi nhu vi du sau:
Vidu 5.33:

#include<stdio.h>
void main()
{
char ten[50];
printf(“Nhap ten: ’);
scanf(“%s”,ten); /* Khdng c6 chi thi & vi ten
chuéi da lal mét dia chi*/
printf(““Chao : %s\n”,ten);
}

Két qua thwe hién chwong trinh:
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Nhap ten: Nguyen_Van_A

Chao : Nguyen_Vvan_A
IPress any key to continue_

Luuy :

Néu dung ham scanf() dé nhap dir liéu va két thuc viéc nhap dir lidu bang
phim Enter, thi luc nay phim Enter sé cho hai ki ty c6 m ASCII la 13 va 10 trong
vlng dém. Nhu vay néu dung ham scanf () thi ki ty c6 m ASCII | 10 van con nam
trong ving dém. Néu ta dung ham gets(chudi s), ki tw ¢6 ma ASCII 12 10 dugc
chuyén ngay vao chudi s. Ttrc 14 ham gets s& lay tit ca cac ky tu trong buffer(ving
dém) cta man hinh v6 chudi cho nén déi khi ching ta s& nhan dugc chudi khong
mong muén do gets nhan nhig ky tu du ctia cac ham nhap khac. Dé tranh diéu nay
ta ding ham int flushall(void) dé x6a moi buffer(viing dém) hodc ham fflush(stdin)
dé x6a ving dém ban phim trudc ham nhap chudi gets(chudi s).

Ta viét lai vi du trén nhu sau:

Vidu 5.34:

#include<stdio.h>

#include<conio.h>

void main()

{
char ten[30];
printf(“Nhap ten: );
flushall(); //hodc dung ham Fflush(studin);
gets(ten);
printf(*“Chao :7);
puts(ten);
getch();

}

Két qua thye thi ciia chwong trinh:

#  "D:\Debug\vd. _ i

Nhap ten: Nguyen Van A

Chao :Nguyen Van A
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Nhép chudi két thic bang phim Enter : char*gets(char*s);
Xuat mot chudi c6 xudéng dong sau khi xuat:

int put(const char*s);
int printf(“%s\n”’,s);

Xuat mot chudi khdng xudng dong sau khi xuét :

int printf(*“%s”,s);
int printf(s);

Mt s6 ham co ban thuong ding cho mang chudi trong ngén ngir lap trinh C.
- Gan mét chudi ndy bang mét chudi khéc

Thuc chét cua viéc “gan” nay la viéc gan ting timg phan tir ciia chudi ndy
vao chudi kia. Dé 1am viéc nay ta dung ham strepy().

Ham strcpy() s& gan chudi source vao chudi dest timg phan tir cho dén khi
copy ki tu két thiic chudi \0”.

char*strcpy(char*dest, const char*source);
- So sanh hai chudi ki tur véi nhau theo thir tur tir dién

Viéc so sanh dugc thyc hién bang cich so sanh timg cdp phan tir cia hai
chudi véi nhau. Néu chung hoan toan giéng nhau cho dén ki tu két thuc thi
xem nhu hai chudi 1a bang nhau.

int strcmp(const char*sl, const char*s2); //phan biét
cht in va chi thudng

int strcmpi(const char*sl, const char*s2);// khéng phan
biét cht in va cha thuong

int stricmp(const char*sl, const char*s2);// khéng phan
biét cht in va cha thuong

Néu chudi s1 nhé hon chudi s2 thi s& tra vé mot sé m.

Néu chudi s1 16n hon chudi s2 thi s& tra vé mot sé duong.
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Néu hai chudi bang nhau sé& tra vé s6 khong (0).
- Cong hai chudi véi nhau
Ham chép chudi source vao cudi chudi dest.
char* strcat(char*dest, char*source);
- Tim mét ki tw nao do trong mot chudi cho trude
char*strchr(char*s,char ch);
- Tim dé dai cia chudi
int strlen(const char*s);
Bai tap chwong 5
1. Khai b4do mang sé nguyén chira 100 phan tir.
2. Biéu thuc array[2][4] c6 nghia 1a gi?
3.  Dinh nghia ciu trac dé tinh dién tich hinh vuéng.
4,  Xét vi du sau phat biéu sau day:
void main()
{ int a=2,b=3,*pnt
pnt=&a
b=*pnt
}

Tinh gid tri cia b.

5. Xét mang 2 chiéu sau:
10 3 2
40 56 1
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30 45 89
28 67 100

Cho biét chi s6 clia cac phan tir ciia mang trong cac truong hop gid tri cac
phan tir nhu sau: 10, 56, 89, 28, 100.

Viét chuong trinh (ma gia) dé dao nguoc vi tri cac phan tir trong mang mot
chiéu.

6. Viét chuong trinh (M4 gia) dé nhap dir liéu cho mot mang 2 chidu vudbng va xuat
ra chuyén vi ctia no.

7. Viét chuong trinh dé nhap ma tran 2x3, va trir tit ca cac phan tir cho 2
8. Viét ham nhap mot mang a gom n sd nguyeén.
9. Viét ham xuat mang mot chiéu gom n phan tir.
10.Nhap mang a gdm n phan tir sao cho c4c s6 chan va Ié xen k& nhau.
11.Nhap mang a gdm n phan tir sao cho moi phan tir 1p lai khong qua 2 lan.
12.Nhap mang a gdm n phan tir s6 nguyén sao cho céc sé duong c6 thir ty ting.
13.Xay dung ham nhap méang a gdm n phan tir thoa:

— Khéng chua s6 am.

— Co6 nhiéu nhét 12 3 phan tir ¢ gia tri 0.

— Khoang cach giita 2 phén tir bat ky khdng qua 4.
14.Xay dung ham nhap mang a gdm n phan tir sé nguyén phan biét thoa:

— Khéng chtra s6 nguyén t6 16n hon 200.

— Céc s6 khong nguyén t6 co thi ty giam.
15. Viét ham tim phan tir 16n nhat trong mang s6 nguyén n phan ti.

16.Viét ham tim phan tir nho nhat trong mang s6 nguyén n phan t.
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17. Viét ham tinh tong cac phan tir ciia mang gdm n phan t.

18.Tinh tong cac phan tir ciia mang a s6 nguyén c6 n phan ti.

19. Tinh gi4 tri trung binh ciia cac phan tir trong méang sé nguyén n phan tir.
20.Sap xép mang a c6 n phan tir theo thr tir ting dan.

21.Tim kiém vi tri d4u tién cia x trong mang a c6 n phan tu.

22.X06a phan tir th i trong mang a c6 n phan t.

23.Chén mot phan tir x vO Vi tri thr i ciia mang a.

24.Viét chuong trinh nhap mot mang s6 nguyén. Tinh tong cAc vi tri chin va tong
cac vi tri 1¢.

25.Viét chuong trinh nhap mot mang cac s6 nguyén. Xuét ra s nguyén am nho
nhat va s6 nguyén duong 16n nhét.

26.Dém cac s6 khong 4m trong mang a ¢6 n phan tir.
27.Dém céc sd nguyén t6 trong mang a.

28.Dém s6 1an xuat hién ciia phan tir x trong méng a.
29.Dém céc sb phan biét trong mang a.

30.Tim s6 nguyén to 16n nhat trong mang a.

31.Tim s6 ¢6 binh phwong nho nhét trong mang a.
32.Tim s6 ¢6 s6 lan xuat hién nhiéu nhét trong mang a.
33.Tao mang b chira tat ca cc s duong clia mang a.

34.Tao mang b chira tat ca cac phan tir cila mang a sao cho mdi phan tir chi xuat
hién trong b ding mot lan.

35. X0a tat ca cac s6 nguyén té trong méang a.

36. Sap thir tu ting cac s6 duong va giir ¢b dinh cac s con lai.
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37.Sap xép mang a sao cho:

— Cac s6 chan ¢ dau mang va co thir ty tang.

— Cac s6 1é ¢ cudi mang v ¢o th ty giam.
38.Sap xép mang a sao cho:

— S6 duong & ddu mang va co thir tu ting

— S0 am ¢ gitra mang va c6 thir tu giam

— S60 & cudi
39. Sap xép mang sao cho cac phan tir chan ting, cac phan tir con lai ¢d dinh.
40. Sap tht tur ting theo hai tiéu chuan:

— Sb lan xudt hién.

— Gid tri xuat hién.

41.Viét chuong trinh nhap mot ma tran nguyén toi da 20 dong 20 cot va Xuat ra ma
tran nay.

42.Tim phan tir 16n nhat ctia ma trén.
43.Viét chuong trinh tinh tong dong thir i v cot thir j ciia ma tran sb nguyén m x n,

44.Nhap vao mot ma tran cac sd nguyén va cho biét ma tran nay c6 d6i xing qua
duong chéo chinh hay khong?

45.Viét chuong trinh nhap vao mot ma tran cac s nguyén. Sap xép ma tran ting
dan theo chiéu xoan dc.

46.Tim gia tri 16n nhat trén timg dong ciia ma tran.
47.Tim gia tri 16n nhét trén timg cot ciia ma tran,

48.Tim phan tir trong ma trin gan voi x nhat.
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49. Viét chuong trinh nhap mot ma tran vudng cap n. Tinh tong tam giac trén, tong
tam giac dudi (ké ca dudng chéo).

50. Viét chuong trinh tim dong c6 tong 16n nhat trong cac dong va cot ¢ tong 16n
nhét trong C4c Cot clia ma tran.

51. Viét chuong trinh nhap hai ma tran An «x , By xn V& tinh tich hai ma tran A*B.

52.Viét chuong trinh nhap vao ma tran cic s6 nguyén, Xuat ra ma tran chuyén vi
cua ma tran do.

53. Chuyén ma tran a(yv x n) vé mang mot chiéu b theo dong.
54.Chuyén mang mot chiéu b sang ma tran a(y xn) theo dong.
55. Chuyén ma tran a(y x n) vé mang mot chiéu b theo cot.
56.Chuyén mang mot chiéu b sang ma tran a(y  n) theo cot.

57.Tao ma trén b ¢ cung kich thudc véi ma tran a sao cho b[i][ j] = tong cac phan
tir 16n nhat dong i va nho nhat cot j.

— Tao mang Max chira cAc gia tri 16n nhat trén timg dong.
— Tao mang Min chira C4c gid tri nho nhét trén timg cot.
— Tao ma tran madi b ¢ cung kich thudc véi a.
58.Tao ma tran b 1a ma tran chuyén Vi cia ma tran a.
59. Tao ma tran b bang cach x6a cac dong c6 chira s6 0 cua a.
60.Sap xép ma tran a ting theo cot/ ting theo dong.
61.Tim phan tir 16n nhat dong i va phan tir nho nhat cot j.
62. Viét ham xo6a cac khoang trang & dau chudi, & cudi chudi.
63. Khdng dong ham strlwr() hay viét chuong trinh d6i chudi ra thanh chudi thuong.

64. Khdng dong ham strupr() hay viét chwong trinh d6i chudi ra thanh chudi hoa.
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65. Viét ham dém sd tir trong mot chudi.
66. Viét chuong trinh chén chudi S2 vao vi tri thit i ctia chudi S1.
67.Viét ham tim s 1an xut hién cua chudi S2 trong chudi S1.

68. Viét ham kiém tra mot chudi S ¢6 dbi ximg hay khong.
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CHUONG 6. KIEUDU LIEU CAU TRUC

(STRUCT)

6.1 Kiéu struct
6.1.1 Giéi thiéu

Dbi voi mot van dé can mo ta, tly goc nhin, tly vao muc do quan tdm ciia mdi
ngudi ma co cac mo ta khac nhau.

Vidu 6.1: M0 ta mdt nhan vién trong co quan:

— P6i véi ngudi ké toan: mot nhan vién duge mé ta bang: ma s6, ho, tén 16t
tén, 6 phong ban nao, chic vu gi...

— Poi véi nguoi 1am cong tac té chire: mot nhan vién duoc mé ta bang: ma
s6, ho, tén 16t, tén, ngay thang nam sinh, noi sinh, dia chi, & phong ban nao,
churc vu, gidi tinh, da co gia dinh chua, luong, ...

Vi du 6.2: M6 ta mot sinh vién.
— P6i véi phong gido vu: mot sinh vién duoc mo ta bang: ma s, ho, tén I6t,
tén, nam sinh, dia chi, cha, me¢, ndm nhap hoc, diém trung tuyén, cac diém

cho trng mon hoc. ..

— P6i véi mot gido vien dang day mdt moén hoc: mot sinh vién duge mo ta
bang: m4 sb, ho, tén 16t, tén, diém mén hoc minh day...

Céu trac (struct) 12 Kiéu dit liéu phtrc hop dugc xay dung tir nhimg kiéu dir
liu khic. Céc kiéu dir liéu bén trong mot cau tric nay c6 thé 1a mot kiéu cau tric
khéc.

6.1.2 Dinh nghia

_ Kiéu 1

struct  <tén cau tric>

{
<tén Kiéu dir ligu> <tén thanh phan I>;
<tén Kiéu dir ligu> <tén thanh phan 2>;
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Vi du 6.3 : M6t nhan vién dugc mo ta bang 3 thanh phan thong tin, con goi 13
truong (field): ma sb (int), ho tén (toi da 29 ky tu), lwong (float) c6 thé khai bao nhu
Sau:

struct Tenhanvien// struct khai bado mét cdu truc

{

int maso;
char hoten[30]; //chua 1 ky tu cubdi chua “\O’
float luong;

}; //dé két thiuc mét khai b&o cdu truc.

Vi du 6.4: Mot ngay duge mo tir bang 4 thanh phan thong tin: ngay (day),
thang (month), ndm (year) va thir ciia ngdy trong tuan (chudi ngay).

struct date // mO ta ngdy thang ndm

{
int day ;
int month;
int year;
char weekdays [4];//Mon, Tue, Wed

Vidy 6.5

Man hinh may tinh sir dung hé toa do nguyén, mot ky tu xuéat hién trén man
hinh c6 thé dugc mé ta nhu sau:

struct SCR_CHAR // screen character

{
char c; //ky tu gi
short x,y; // dugc xudt & diém nao trén man hinh

3
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a. Kiéu?2

typedef struct <tén cdu tric>

{
<tén kiéu dit ligu> <tén thanh phan 1>;
<tén kiéu dit ligu> <tén thanh phan 2>;

}<tén cdu triic méi>,

Vi du 6.6: Kiéu nhan vién cd thé dugc khai bao nhu sau :

typedef struct Tenhanvien

{
int maso;
char ten[30];
float luong;
FTENNV;

Sau cau lénh trén ching ta c6 kiéu dit liéu Nhan vién cd 2 tén goi la
Tenhanvien va TENV.

Néu ta chi khai bao struct, khi can dung kiéu dir liéu do, ching ta phai dung
tén kém theo struct phia trudc tén. Dung typedef dé dinh nghia kiéu struct thi khi
can kiéu dir lieu mai ndy khdng can phai danh lai chir struct & dau, ma cé thé ding
tén goi mdi sau khai bao struct.

Chang han dé khai bao mot bién thudc kiéu Nhan vién, ta cd 2 cach ghi:
struct Tennhanvien a;

hoac
TENNV a;

6.1.3 Khai bao

Khai b4o mot ciu trac nhu trén chi 18 khai bao thém mot kiéu dit liéu méi cho
chuong trinh thay vi diing c4c kiéu dir liéu c6 san nhu int, float... Bé c6 duoc mot
bién cau triic ta phai khai bao bién véi kiéu 1a cau trac do.

CU phéap : <Tén ciu tric> <tén bién> ;
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Vidu 6.7:
TENNV x; // Khai bdo bién x kiéu Nhan vién:

TENNV  dsNhanvien[100]; //khai bado mang 1 chiéu
dsNhanvien chta 100 nhé&n vién.

Néu dinh nghia cau triic Kiéu 1 ta c6 thé khai bao bién céu tric ngay khi dinh
nghia ciu tric (khdng ap dung dugc néu dinh nghia cau triic kiéu 2).

Vidu 6.8:
Khai béo bién cau trac Ngay kiéu date két hop khi khai bao cau tric:

struct date
{ int day ;
int month;
int year;
char weekdays [4];
} Ngay

Khai béo bién Ngayl kiéu cau tric date
struct date Ngayl;
Vidu 6.9:

typedef struct Tenhanvien
{ int maso;
char ten[30];
float luong;
V3
NV nvl, nv2; //khai baohai bién cdu tric nvl,nv2 kiéu Ténhanvien

6.1.4 Cau triic 10ng nhau
Céu tric 16ng nhau 1a mot ciu tric ¢d thanh phan lai 1a mot cau truc.
Vidu 6.10:
typedef struct DATE

{
int d, m, y; // date, month, year
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}Date;
struct Ténhanvien

{

int maso;

char ten[30];

Date ngaysinh; // file ngay sinh c6é kiéu struct 1la
// DATE

float luong;
Jnvl, nv2; // dinh nghia 2 bién nvl va nv2.

6.1.5 Khéi tao ciu tric

Viéc khai tao bién cau triic twong ty nhu khoi dong mot mang. Ta khoi tao 2
bién céu tric nvl va nv2 nhu sau:

struct Ténhanvien nv1={101, "TRAN HUNG DUNG", 1250000}%};
hay Ténhanvien nv2={106, "NGUYEN HOANG ANH THU', 16750000};

Khéi tao bién ciu tric 12 4n dinh gia tri hang cho lan luot céc field theo thir tur
d4 khai béo, cach nhau bang déu phay, bao tat ca lai trong cap {} két thdc bang déu

Khoi tao mot bién cau tric Ngay co kiéu date:
date Ngay = { 2,9,1989,”Sat”};
6.1.6 Truy xuit cac thanh phan ciia mdt bién cau tric

Pé truy xuat mot thanh phan ciia bién ciu trac, ngdn ngir C c6 cac phép toan
ldy thanh phan nhu sau:

- Néu bién cau trac 1 bién thong thuong (khong phai 14 con tro) thi truy xuat
thanh cau trac bang dau cham *.”

<Tén bién ciu tric> . <Tén thanh phan>

- Néu bién cau tric 12 bién con tro thi truy xuat thanh phan bang diu miii tén “
->” (d4u trir va dau 16n).

<Tén bién con tré ciu tric> -> <Tén thanh phan>

Vi dy 6.11:
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1) Date Ngay;
Ngay.day = 2; // gan gia tri 2 cho thanh phan day cua bién
cidu truc Ngay
2) struct Ténhanvien
{
int maso;
char ten[30];
float luong;
} nvl,nv2;
nvl.maso; // dé& truy xudt maso cua nhan vién
nvli.ten; // dé& truy xudt ten cia nhan vién
nvl.luong; // d& truy xudt luong cua nhan vién
3) Date *d;
d->day = 2;// gan gia tri 2 cho thanh phan day cua bién con
tro cdu truc d

6.2 Mang cac struct

Khai bo mang cAc cau tric hoan toan twong tu nhu khai bdo méang khac, chi
c6 diéu ¢ phan kiéu s& 13 tén mot cau truc.

Cuphap: struct <tén ciu tric> <tén mang> [ <kich thwéc>];

Vidy 6.12 :

4) struct date d[10];

Khi d6 viée truy xuét dén mot phﬁn tor cia mang nhu d[2] ta s€ thu dugc mot
bién c6 ciu triic date va cd thé lai tiép tuc truy xuat dén cac thanh phan caa né.

Vi du 6.13:
d[2]-month =10;
strcpy ( d[2]. weekday,”SUN’");
6.3 Pointer dén mdt struct

Ta c6 thé khai bao mot bién pointer chi dén mot cdu trac dé cd thé luu giit lai
dia chi cua mot bién céu tric nao do can thiét.

Clu phéap:  struct <tén cadu trdc> * <tén pointer>;

95




Ngbn ngir 1ap trinh

Vi dy 6.14:

struct date *p ;

Viéc sir dung pointer chi dén cau trac thuong duoc dung dé gui cdu trac dén
cho mot ham.

Viéc truy xuat dén thanh phan ciia mot cau trac thong qua mot pointer dugc
thuc hién bang mot toan tir: -> |4 phép toan lay thanh phan ndi dung ciia pointer (44
dugc dé cap ¢ phan 6.1.6).

Vi dy 6.15:

printf(*“\n Ngay luu tru la : %d ”, p -> day);

printf(*“\n Thang luu tru la - %d ”, p -> weekday);
6.4 Ciu tric dé quy

Nguoi ta thuong ding ciu trac dé quy dé chi cc cdu tric ma thanh phéan cua
no lai c¢6 cac pointer chi dén mot bién ciu tric ciing kiéu.

Vi dy 6.16:

struct node

{

int num ;
struct node “*pNext ;

}:
Hoic ta c6 thé c6 mot cau trac nhu sau:
struct pnode
{ int key ;
struct pnode * left ;
struct pnode * right ;
}:

day duoc xem 12 mot cu trac dé quy .
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Bai tip chwong 6

1. Hay khai bao mot cau tric md ta mot diém trén toa do xOy. Sau d6 viét chuong
trinh thuc hién cac chirc nang sau:

— Nhap/xuat diém

— Kiém tra diém c6 nam trén tryc tung/truc hoanh.

— Tao danh sach chtra cac diém trong Oxy.

— Nhap/xuat danh sach diém.

— Thém, x6a diém trong danh sach.

— Tim kiém diém trong danh sach diém
2. Hay khai bao mot ciu trac mo ta hinh chir nhat c6 cac thong tin: diém goc trén
trai, chiéu dai va chiéu rong. Sau d6 viét chuong trinh thuc hién cac chirc ning sau:

— Nhap/xuat thong tin 1 hinh chit nhat

— Kiém tra hinh chit nhat c6 phai hinh vuéng khdng?

— Tinh chu vi, dién tich hinh chit nhat.
3. Hay khai bao mot cau triic mé ta hinh tron ¢ cac théng tin: diém O 1am tam va
ban kinh r. Sau d6 viét chuong trinh thuc hién cac chirc nang sau:

— Nhap/xuat thong tin 1 hinh tron

— Tinh chu vi, dién tich hinh chit nhat.
4. Hay khai bao mot cu tric mo ta phan s6 c6 cac thong tin tir s va mau sb. Sau
d6 viét chuong trinh thuc hién céac chirc nang sau:

— nhap/ xuat phan sb.

— kiém tra phan s6 mau phai khac 0.

— Tinh cong/trir/nhan/chia 2 phan so.

— To1 gian phan so0.
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5. Mot 16p hoc co t6i da 50 hoc sinh, mdi hoc sinh duge mo ta bﬁng cac thong tin:
ma sd(int), ho va tén, phai, diém hoc ky I, diém hoc ky II. Hay viét chwong trinh
quan 1y 16p hoc nay véi cac thao tac sau:

— Nhap danh sach l6p.

— In radanh sach 16p theo thtr ty ma s6 (gom s6 thir tw, ho va tén).

— In radanh sach 16p theo thtr ty ctia ho va tén.

— Tim vi tri ciia mot hoc sinh theo khi nhap ho va tén.

— In radanh sach cac hoc sinh c6 diém trung binh ciia nam hoc < 5.0

— Thém 1 hoc sinh vao danh sach

— Xo0a 1 hoc sinh trong danh sach.
6. Viét chuong trinh quan 1y nh&n sy cho mdt cong ty, mdi nhan vién trong cong ty
gom cac thong tin sau: ma s6 (khéng cé hai nguoi triing ma s6), ho, tén, ngay sinh,
noi sinh, dia chi, ngdy cong tac, luong. Viét chuong trinh quan 1y nhan vién véi cac
thao tac sau:

— Thém vao mot nhan vién.

— Xem danh s&ch nhan vién.

— Tim nhan vién theo ma sd.

— Tim mot nhan vién theo tén.

— Inrabang luong cia cac nhan vién trong cong ty theo thur tu giam
dan.

— Xob6a mot nhan vién.
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CHUONG 7. FILE DU LIEU
7.1 Gié6i thiéu vé file
7.1.1 Giéi thiéu
Nhu ching ta d4 biét, may tinh 1a cong cu gilip con nguoi luu trit va xur 1y
thdng tin. Hau hét cac chuong trinh déu can phai luu trit dir liéu sau khi xir Iy chinh
vi vay C cung cap cho chling ta cac k¥ thuat xir Iy luu trir trén file.
7.1.2 Khai niém File
— La mot don vi luu trir logic.
— Puoc biéu thi bang mot tén.
— Bao gom mét tap hop dir liéu do ngudi tao xac dinh.

— Puoc luu trir trén thiét bi luu trir phu bang cach anh xa 1én don vi vat Iy cua
thiét bi.

— Puogc C ho tro cac thao tac truy Xuét.

+ Tao moi.
+ Poc, ghi phan ti.
+ Xoa.
+ Doi tén.
T CHUGNG Tén file, chi thi &oc ghi JHe disu ’
TRINGC %010 file (file D) hanh
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Mbi khi hé diéu hanh mé mot file, hé diéu hanh thao tac véi dia, truy xuat
thong tin co ban cia file, roi tra vé dia chi ving luu trir goi 1a handle cua file — file
ID — d¢ nhan dang duy nhét cho file nay. Chuong trinh ciia chiing ta méi khi thao
tac phai thdng qua bién pointer d6. Dé lay pointer ciia file, ching ta phai khai béo
bién file, ngdn ngir 1ap trinh C dung khai béo bién FILE * f, d¢é 1ay handle bang 1énh
mé¢ file.

7.1.3 Cach thao tac vaei file:

Thao tac chuan: Nguoi lap trinh khéng can biét qué trinh thyc hién viéc thao
tac voi file nhu thé nao. D6 14 viée cia hé thong.

Thao tac muc hé thong (thao tac thu cong): thao tic file thong qua bd dém
(buffer - mot vung nhé). Nguoi 1ap trinh phai tu quan 1y cac bo dém doc ghi file.
Thao tac file ndy gan gidng véi cach thao tac file ciia hé diéu hanh MS — DOS.
Thong thudng chi co nhimng nguoi lap trinh hé thdng méi sir dung thao tac file mirc
hé thong.

Thao tac véi file phai thao tac v6i phan cimg. Do d6, viéc thao tac véi file co
thé thanh cong hoic that bai.

7.1.4 To chirc lwu trir dir liéu trén file
Cach nhin logic

Cac phan tir duoc luu trir lién tuc(danh sach dic)

0

sizeof(item)

2*sizeof(item)

CurrentPos »

EOF—»

Cdch nhin logic viéc lieu trir di liéu trén file

Dia chi tuyén tinh bat dau tir 0 (Zero — base address)

Truy Xuét timg n phén tir, tmg khéi dir liéu
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Cach nhin vat ly

Dit liéu dugc phan bb trén ting sector(don vi luu trit vat 1y).

Bao gom mét tip sector xac dinh.

Céc sector ¢ thé lin tuc hay roi nhau.

— Truy Xuét timg sector.

Ngbn ngir C xem file nhur 1a mot dong (stream) cac byte, véi cac thiét bi xuét
nhap theo timg byte ciing dugc xem 1a file, C dinh nghia sin cac tén cho cac thiét bi
ndy va cac file ndy dd dugc mic dinh mo san cho ta truy xuat ngay khi mé may
tinh.

Handle | Tén Thiét bi

0 |stdin | Standard input — thiét bi nhap chuan — Bén phim

1 stdout | Standard output — Thiét bi xuat chudn — Man hinh

2 stderr | Standard error — Thiét bi xuét 18i chuan — Man hinh

3 stdaux | Standard auxililary — Thiét bi ngoai vi chuan — Cong ndi tiép

4 | stdprn | Standard printer — Thiét bi in chuan — Mdy in song song

Khi thao tac véi file, & mdi thoi diém chi truy xuat duge 1 phan tir luu trit
trong file. Vi tri hién hanh dang thao tac (file position) goi 1a chi s6 trong file hay
con tré file — chinh 1a sb thtr ty ciia phan tir truy xuat hién hanh. Chi s6 tha ty nay
bét dau tr 0.

7.2 Dinh nghia bién file va cac thao tac mé/déng file

Nhu chung ta da biét, dir liéu duoc ma hoa thanh dang nhi phan. Nhu vay, voi
mot ky tur luu trir ta xem né nhu mot byte hay 1a mot tap cac gid tri sé nhi phan.

Khi mo mot file, van dé quan trong 1a chiing ta phai chi dinh cach nhin cia
chiing ta vé c4c byte luu trir dit liéu. Néu ching ta xem mdi byte 14 m& ASCII cua
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Ki ty, ta chi dinh m¢ file dang van ban. Néu chung ta xem mdi byte 1a mot sd nhi
phan, viéc xir Iy byte nay | s6 hay chit s& do chuong trinh giai quyét, thi ta chi dinh
m¢ file dang nhi phan.
7.2.1 Dinh nghia bién file trong C

Thao tac file chuan FILE * f;

Thao tac muc hé thong int f;

Dir liéu trén file 1a mot ddy cac byte(8 bit) cd gia tri tir 0 dén 255. S6 byte cua
day la kich thudce that cua file (size on disk).

Co0 hai loai file
File van ban thé (text)
— Dir liéu 12 mot chudi ki tu lién tuc.
— Phan biét cac ki ty diéu khién.
— Xir Iy dic biét v6i cac ki tu diéu khién.
File nhi phan (binary)
— Dt liéu dugc xem nhu 1a mot d@y byte lién tuc.
—  Khong phan biét cac ki tu diéu khién.
—  Chuyén d6i dit liéu tiy thudc vao bién luu trit khi doc/ghi.
7.2.2 Ham mé, déng file chuin

Me file:

FILE * fopen(const char * filename, const char * mode);

S€ mo file co tén la filename, dang mé mode. Néu mé duge thi tra vé 1 pointer
c6 tri khac NULL, khéng mé duogc tra vé tri NULL. Tham s6 mode 1& mot chudi ki
tu chi dinh dang mé.

Céac mode mé file thong dung:
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— “r” 1 Mo file dé doc (read).

— “w” :Tao file méi dé ghi (write). Néu file nay d4 ton tai trén dia thi bi ghi
de.
— “a” : Mo dé ghi vao cubi file néu file nay da ton tai, néu file ndy chua co

thi s& duoc tao moi dé ghi (append).
— “r+” : Mo file d4 c6 dé cap nhat (ca doc 1an ghi).

— “w+” :M¢ file m&i dé dugc cap nhat (ca doc 1an ghi). Néu file nay da co s&
bi ghi de

[13

— “a+” : M& dé doc va cap nhat (ghi) vao cudi file. S& tao mai néu file nay
chua co.

Ghi cha:
— Thém ki tu “t” dé mo ta mo file dang text mode ( Thi du : “rt”, “w+t”,...).
— Thém ki ty “b” dé mé ta mo file dang nhi phan ( Thi du : “wb”, “a +b”,...).
Dong file:
int fclose(FILE * f);
Néu thanh cong tra gié tri 0, néu that bai tra vé gia tri EOF ( gia tri -1)
Két thic file
Sau khi tao xong mot file van ban, dong file nay, byte mang gia tri 1Ah (26
cta hé 10 — twong duong voi khi g mot phim Ctrl + Z) s& tw dong chén vao cubi file
dé an dinh hét file.

N6i chung, file duoc quan 1y bang kich thude cua file (sd bytes). Khi da doc
hét s6 byte co trong file, thi ddu ki hiéu EOF (end of file) duoc DOS thong bao cho
chuong trinh. D4u hiéu EOF 1 tén hang C khai bdo sin trong STDIO.H mang gi4 tri
-1.
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Nhu vay, néu mot file dir liéu (c6 ca sé) dugc mod dang van ban, néu trong
gitra file ma co gia tri 1 Ah thi qua trinh doc s€ bi ngung ntra chung (ham doc file sé
tra vé gia tri—1 cho chuong trinh bao d4 két the file).

Chi dinh file & ché d§ | Dir liéu trong chwong trinh | Pwoc lwu trir trén file
C
L. ‘“\n’ CR (13), LF (10)
Van ban EOF 1Ah
‘“\n’ LF
Nhi phn “\r’‘\n’ CR LF
1Ah (s6) 1Ah

Ham int eof(int handle); trong 10.H

Travé 1 : b4 hét file
0 : Chua hét file
S6 nguyén khac : M6 ta 15i

Sw khac biét giira mé file dang text va dang nhi phan
Kiéu file van ban thuong hay duge ding trong hé diéu hanh UNIX, file thuong
hay giap & DOS. Do vdy, dong Borland duy tri ca hai dang dé c6 su twong hop véi

ca hai hé diéu hanh.

Dang nhi phén: Luu trir gidng nhu luu trit trong bd nhé trong ( RAM, luu trit
nhi phan, dir liéu dugc xem nhu cac s6 nhi phén).

Dang vin ban: Luu trit dang nhi phan 1a m ASCII cia ki tu s6 (phan loai nay
nay sinh do cach luu trit s).

Vidu 7.1
Ghi mdt vi phan tir 16n file TEXT va file BIN:
FILE *fTXT, *fBIN;
fTXT = fopen(“D:\\2Z\TEST.TEXT”,”wt”);

fBIN = fopen(“D:\2\TEST.BIN”,”wt”);
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//Lan lugt ghi “‘A’, 26, 10, ‘B’ 18n hai file
fput(*A’ fTXT); fput(26,fTXT); fput(10,fTXT); fput(‘B’,fTXT);
fput(*A’,fBIN); fput(26,fBIN); fput(10,fBIN); fput(*‘B’,fBIN);
fclose(fTXT);
fclose(fBIN);

Két qua:

File TEST. TEXT chtta chudi : 65 26 13 10 66 (5 bytes)
File TEST.BIN chtra chudi : 65 26 10 66 (5 bytes)
//Doc dir ligu trén file TEST. TEXT
fTXT = fopen(““D:\\2\TEST. TEXT”,’rt”);
while(!feof(fTXT))
{

char ¢ = fget(fTXT);

printf(*%c\t”,c);
}

Két qua chi xuat ra duoc ki tr A vi khi gap ki tu 26 my sé& hiéu 1 két the file.
//Poc dir liéu trén file TEST.BIN

TBIN = Topen(“D:\\z\\TEST.BIN”,”rb");
while(1feof(fBIN))

{
char c = fget(fBIN);

printf(“%c\t”,c);

}
Két qua in ra day du boi khong quan tim dén cac gia tri

//Doc dir liéu trén file TEST.BIN
TBIN = fopen(“*D:\\z\\TEST. TEXT”,”’rb”’);
while(1feof(fBIN))
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{
char ¢ = fget(fBIN);
printf(“%c\t”,c);

}

7.2.3 Thao tac nhap / xuat véi file

Thao tac xuat nhap chuin trong stdio.h

Tagoi:
FILE * f ; : handle cuaa file
char c; : ki tu can doc/ghi
char * s; : chuéi ki tu cdn doc/ghi
int n; : sé ki tu can doc hay la sé record
can thao téac
struct { } Rec; : bién cdu tric

Pon vi | Ham nhap (doc tir file ra bién)
cua file

Ham xuat (ghi tir bién 1én file )

Ky tw | C = fgetc(f);
Doc ki tu hién hanh trong file f ra
C

int fputc(c,f);
Ghi c vao vi tri hién hanh trong f

Chuéi | char * fgets(char*s,int n,f)
ki tu Doc n byte trong f vao s, khong
doc duoc tra vé NULL

fputs(char*s,f)
Thanh cong : tra vé ki tu cudi cling
da ghi. C4 15i tra vé EOF

Chuéi | fscanf (f’chudi dinh dang”,
dinh &bién1, &bién, &bién,...)
dang

fprintf  (f,’chudi dinh dang”,
biénl1, bién, bién,...)

Struct | size_t fread (&Rec,sizeof(struct),
n, f);

Poc n record tr f dua vao bién
Rec

Poc dugc : Tra vé sd phﬁn tor doc
duoc

Khong doc dugc : tra vé 0

int fwrite (&Rec,sizeof(struct),
n,f);

Ghi n record tir Rec 1én file

Ghi duoc tra vé sé phan tir d duoc
ghi

Thao tac xuat nhap mirc hé thong : Trong 10.H
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int read (int f, void*buf, unsigned len); :Doc 1én byte tu file f dua vao buffer
buf. Gia trj tra vé:

— Thanh cong tra vé s6 nguyén dwong cho biét s6 byte d& doc duoc.
— Khi hét file : tra vé gié tri 0 vi khéng duoc byte nao.
Ghi

int write(int f, void * buf, unsigned len); : Poc 1én byte tu file f dua vao
buffer buf. Gia tri tra vé:

— Thanh cong tra vé sé nguyén cho biét s6 byte da ghi duoc.
— Thét bai tra vé -1
Truy xuat 18i xuat nhap file

C6 thé c6 nhidu truong hop c6 16i khi mé file nhu hét khoang tréng trén dia,
dia mém dan chdng ghi, dia hong, 6 dia hu, ... Khi mé file c6 16i, ham fopen() s&
tra vé gia tri NULL.

Vi du 7.2: xuat ndi dung file “textfile.txt” ra man hinh. Mg file c6 kiém tra,
néu khdng mo dugc, thi xuat thong bao, néu mé duge doc ting ki ty vao bién ch
Xuat ra man hinh va déng file lai.

# include<stdio.h>
# include<conio.h>
# 1include<stdlib_h>
void main(Q)
{
FILE*fptr;
int ch;
iT(fptr = fopen(“textfile.txt”,”r”) ==NULL
{ printf(“Khéng thé ms file\n”);
getch(Q);
exit(0);
}
while(ch =fgetc(fptr) != EOF)
printf(“%c”,ch);
fclose(fptr); // Pong file
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Pé xac dinh 15i file hay khong ta dung cac ham:

int ferror(FILE *fptr); - Ham nay tra vé gia tri 0 néu khong c6 15i, tra gia
tri khac 0 néu c6 15i.

void perror(const char *string); - s& xuat thdng b&o 16i ma ta mudn théng
bé&o 1én man hinh

Quy trinh xir Iy File : gdm ba budc:

Buwéc 1: Mo file
— Xac dinh ché d6 mé chinh xac(text/binary)
— Kiém tra 15i
Buwéc 2: Truy xuat xir ly
— Ap dung hop 1y cac ham truy xuét tly theo ché do mo
— Quan Iy con tré chi vi tri
— Kiém tra 15i

Budc 3: Dong file
— Pam bao tinh toan ven dir liéu
Vi du vé thao tic mé file nhwr sau:

//N& ché 46 text

FILE *FTXT;

fIXT = Fopen(“D:\\Z\\TEST.TXT”,”wt”); // Mo dé
ghi/tao mdi

FTIXT = Fopen(“D:\\Z\\TEST.TXT”,”rt”); // M3 dé doc

fIXT = Ffopen(“D:\\Z\\TEST.TXT”,”r+t”); // Mo dé
doc/ghi

//M& ché 36 binary

FILE *fBIN;

fBIN = fopen(“D:\\Z\\TEST.BIN”,”wb); // Mo dé
ghi/tao mdi

fBIN = fopen(“D:\\Z\\TEST.BIN”,”rb*); // Ms dé doc
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fBIN = fopen(“D:\\Z\\TEST.BIN”,”r+b); // Mo dé
doc/ghi

fBIN = fopen(“D:\\Z\\TEST.BIN”,”ab”); // M¢& dé ghi
thém (append) vao cuéi

//Xy 1y 161

i F(FTXT == NULL)

{ printf(*“Loi mo file = %d. Noi dung =
%s”,errno,strerror(errno));
return O;

}

Lwu Y : Thao tac doc /ghi khong thé thuc hién lién nhau, cn phai c6 mot thao
tac fseek hay rewind ¢ gitra. Ta xét vi du sau:

FILE*fBIN;
fBIN = fopen(*“D:\2\\TEST.BIN”.”’r+b”);// M¢ dé update
int x;
while(fread(&x,sizeof(x),1,fBIN))
if(x ==0)
{ Xx++;
fseek(fBIN,-sizeof(x),SEEK_CUR);
fwrite(&x, sizeof(x),1, fBIN);

}
fclose(fBIN);

Két qua: Chi update dugc 1 phén tir
Vi du vé truy xuit dir liéu & ché d9 text

n = Tscanf(FfTXT,”%d,%F,%s”,&ltem,&Fltem,szltem); // tra
Vvé sé phan tu doc duoc
if(n < 3 |] n ==EOF)
{
printf (“Khéng doc duoc sbé phdn tu can thiét. M 161
= %d”,errno);
.. [/ Cac xu 1y ddc biét

}

n = Tprintf(FTXT,“%d,%f,%s”,&1tem,&fFltem,szltem);//tra
vé sé byte ghi duoc; if(n <
sizeof(ltem)+sizeof(fltem)+strien(szltem) || )

{

printf(“Ghi khoéng thanh céong. M 156i = %d”,errno) ;
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.. [/ Cac xu 1y ddc biét

}
Vi du vé truy xuit dir liéu & ché dd binary

n = fread(&ltem, sizeof(ltem), nltemRead, fBIN);//tra vé
sbé phdn tu doc duoc
ifT(n < nltemRead)
{
printf (“Khéng doc duoc sb phadn tu cén thiét. M 161 =
%d””,errno);
.. [/ Cac xu 1y ddc biét
3
n = fwrite(&ltem, sizeof(ltem), nltemWrite, TBIN);//tra
vé sé byte doc duoc
it(n < nltemWrite)
{
printf(“Ghi khoéng thanh céong. M 156i = %d”,errno) ;
.. [/ Cac xu 1y ddc biét

}

Vi du sau s& thuc hién viéc cap nhat SAI mot phan tir khi quan 1y bang con tro

fread(&ltem,sizeof(ltem),1,T);
Item ++; // cép nhdt phan tu Item
fwrite(&ltem,sizeof(ltem),1,T);

¢ Phin tirTtem can
fread

, Vitri con frd sau thao tic %//////////////////% Phiin ti dwge Update saivi °

Vi du vé déng file sau khi xir ly

Dong tung file:
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fclose(fTXT);
fclose(TfBIN);
Pong tat ca cac file dang mé:
fcloseall();
Vi du sau s& cho thiy viéc khong bao toan dir liéu khi khong dong file
char szFileName[] = “D:\\z\\TEST.BIN”;
Ghi dir liéu 1én file
FILE*f = fopen(szFileName,”wb’”);

for( i

O; 1T < n; It++) fwrite(&i,sizeof(i),1,1);
Doc dir liéu tir file

i =0;

= Topen(szFileName,’rb”);
while(fread(&i,sizeof(i),1,T)) i++;
printf(“%d”,i);

fclose(T);

=-h

Két qua: (t0y thudc vao hé thong)

n = 100 -1 =0

n = 500 — 1 = 256
n = 513 — 1 = 512
n =1000 - 1 = 768
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Bai tap chwong 7

1. Cho mot tap tin chira chi tiét ctia nhan vién nhu M4 NV, tén, tudi, lvong co
ban va tro cap. Thyc hién cac yéu cau sau:

~ Viét cac cau lénh dé tao tap tin Employee.dat va nhan cac gia tri Ma NV, tén,
tudi, lvong co ban va trg cap vao cac field.

~ Gan chi tiét vao c4c bién sau d6 lan luot gan vao cac field.
~ Sau khi tao tap tin Employee, Hay liét k tat ca c4C mau tin cua tap tin ndy.
~ Liét k& cac nhan vién c6 luong bang 1000.

- Cap nhat lai tién trg cép cho tét ca cac nhan vién thanh 300 néu luong co ban
nho hon 2000 nguoc lai 1én 500.

~ Xoba cac mau tin trong tap tin Employee can cir vao ma nhan vién nhap vao.

~ Tim cé4c nhan vién trong tap tin Employee theo m& nhan vién, hién thi thong tin
day du cua nhan vién khi tim thay. Liét ké cac bo swu liéu dugc st dung cia
chuong trinh.

2. Viét chuong trinh tim d6 dai cia file (nh¢ mo file dang nhi phén).

3. Viét chuong trinh doc mot file text va x0a cac dong trong néu ¢ trong file.

4, Viét chuong trinh cit bo cac dong thira, cat bo cac khoang trong thira, doi
cac ki ty dau moi tir ra chit hoa ciia mot file text.

5. Lap chuong trinh tao mot tap tin chira cac gia tri ngiu nhién. Sip xép chung
va luu trir sang mot tap tin khac.

6. Viét chwong trinh tinh s 1an xuat hién cia mot ki tu chit cai trong mot tap
tin van ban.

7. Viét chuong trinh tinh s6 tir c6 trong Mot tap tin van ban.

8. Viét chuong trinh ndi hai tap tin van ban véi nhau thanh mot tap tin vin ban.
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9. Viét chuong trinh nhap dir liéu ciia c4c nhan vién cia mot co quan va luu
vao file. Sau d6 thuc hién cic cau lénh sau: Nhap vao mot sd thir tu, sira dir liéu cia
nhan vién theo tht ty nay, lru lai nhan vién nay vao file. Viét cac ham thyc hién cac
cau lénh sau:

~ Tim lrong thap nhét ctia co quan.

- Tim luong trung binh cta co quan.

- In radanh sach nhan vién.

~Inranhimg nguoi ¢6 luong cao nhat.

~In ranhimg nguoi ¢6 luong thap nhit.

10.  Viét chuong trinh quan 1y 16p hoc bang array. Mdi hoc sinh dugc mé ta
bang: ma s6 (int), ho(8 ki tw), tén Iit(24 ki tw), tén( 8 ki t), diém ton, 1y, hoa. Luu
hoc sinh nay vao file HOCSINH.DAT. Chuong trinh ¢ cac chirc nang sau:

- Thém vao mot hoc sinh.

- Xba mot hoc sinh.

~ Xuit danh séach cac hoc sinh (khong c6 diém).

~ Xuit danh sé&ch hoc sinh ¢6 xép hang, néu cling hang thi sap theo tén.

11.  Viét chuong trinh tim d¢ dai cua file (nhé mé file dang nhi phan).

12.  Viét chuong trinh doc mot file text va xda cac dong tréng néu cd trong file.

13.  Viét chuong trinh cat bo cac dong thira, cat bo cac khoang trong thira, doi
cac ki ty dau moi tir ra chit hoa ciia mot file text.

14.  Lap chuong trinh tao mot tap tin chtra c4c gia tri ngau nhién. Sap xép ching
va luu trir sang mot tap tin khac.

15.  Viét chuong trinh tinh s6 1an xuat hién ciia mot ki ty chir cai trong mot tap
tin van ban.

16.  Viét chuong trinh tinh sé tir c6 trong mot tap tin van ban.
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17.  Viét chuong trinh ni hai tap tin vin ban v6i nhau thanh mot tap tin van ban.

18.  Viét chuong trinh nhap dir liéu caa cac nhan vién ciia mot co quan va luu
vao file. Sau d6 thuc hién cic cau lénh sau: Nhap vao mot sd thir tu, sira dir liéu ciia
nhan vién theo tht ty nay, lru lai nhan vién nay vao file. Viét cac ham thyc hién cac
cau lénh sau:

~ Tim lrong thap nhét ctia co quan.

- Tim lwong trung binh cta co quan.

- In radanh sach nhn vién.

~Inranhimg nguoi ¢6 luong cao nhat.

~Inranhimg nguoi ¢6 luong thap nhit.

19.  Viét chuong trinh quan 1y 16p hoc bang array. Mdi hoc sinh dugc mé ta
bang: ma sb (int), ho (8 Ki ty), tén 16t (24 ki tu), tén (8 ki ty), diém toan, 1y, hoa.
Luu hoc sinh nay vao file HOCSINH.DAT. Chuong trinh c0 cc chiic nang sau :

- Thém vao mét hoc sinh

- Xo6a mot hoc sinh

~ Xuét danh sach céac hoc sinh (khong c6 diém)

~ Xuét danh sé&ch hoc sinh ¢ xép hang, néu cling hang thi sip theo tén.
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1. File ctype.h:

MOT SO HAM CHUAN TRONG C

Xir 1y ki tu

Céc ham sau sé& thure hi¢n viée kiém tra, tra vé 12 0 néu sai, tra vé gia tri khac 0

néu ding.

int isalpha(int c)
int isascii(int c)
int iscntrl(int c)
int isdigit(int c)
int isgraph(int c)
int islower(int c)
int isprintf(int c)
int ispunct(int c)

int isspace(int c)

- Kiém tra ¢ ¢6 phai 12 ki ty chit hay khéng ? (A ... Z, a ... z)

: Kiém tra ¢ ¢ phai 1a ki ty ASCII hay khéng ?(0 ... 127)

: Kiém tra ¢ ¢6 phai 1a ki ty diéu khién hay khong?

- Kiém tra ¢ c6 phailakitys60...9

: Kiém tra ¢ ¢6 phai 12 ki ty in duoc, trir khoang tréng.

: Kiém tra ¢ ¢6 phai 12 ki ty thuong hay khong ?

: Kiém tra ¢ ¢6 phai 1a ki ty in dugc

- Kiém tra ¢ ¢6 phai 12 ki ty diéu khién hay khoang tréng

: Kiém tra ¢ c6 phai 1a ki ty khoang tréng?

int isuppper(int ¢) : Kiém tra ¢ c¢6 phai la ki tw hoa ? (A ... Z)

+ Cé&c ham toan hec

double

double

double

double

double

acos(double x)
asin(double x)

atan(double x)

atan2(double x, double y) :

ceil(double x)

double) nhé nhat va khdng nhé hon x

double

cos(double x)

Tinh arc cosince(x)
Tinh arc sine(x)
Tinh arc tangent(x)
Tinh arc tangent(x/y)

Tra vé sb nguyén(co kiéu

Tinh cosine(x), x : radian
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double cosh(double x) : Tinh Hayoerbolic cosine(x)

double exp(double x) ; Tinh ¢*

double fabs(double x) : Tinh | x|

double floor(double x) Tra vé s6 nguyén I6n nhat va khong
I6n hon x

double fmod(double x, double y) : Tra vé sé du(kiéu double)

cua phép chia nguyén x/y

double frexp(double x, int*exponent)  Chia x lam thanh phan dinh

tri(mantisa) va luy thira(exponent) ctia 2 ( x = a*2%"°™™) tra vé gia tri a

double Idexp(double x, int exp): Nguoc lai véi frexp, tra vé x*2°°
double log(double x) ; Tra vé gia tri log Neper cia x
double logl0(double x) Tra vé gia tri log 10 caa x

double modf(double x, double*intptr) Chia  x  thnh  phan

lé(fractional — két qua ciia ham) v phan nguyén

double pow(double x, doubley): Tinh x”

double sin(double x) : Tinh since(x), x:radian

double sinh(double x) : Tinh Hayperbolic cua x

double sqrt(double x) : Tinh cén bac 2 cua x

double tan(double x) : Tinh tangent cua x

double tanh(double x) : Tinh Hayperbolic tangent cia x

+ C&c ham xuit nhap chuin:
a. C4c ham xuat nhap dir liéu thong thuong

int  getchar(void) : Nhap mot ki ty tir bén phim (stdin)
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int  putchar(int c) : Xuat ki ty ra man hinh (stdout)
char* gets(char*s) : Nhap mot chudi ki ti tir bén phim
int  puts(const char*s) : Xuat mot chudi ki ty ra man hinh(co xudng dong)

int  printf(const char * format, [argument, ...]) Xuat dit liéu c6 dinh dang ra
man hinh

int  scanf(const char * format, [address, ...]) Nhap dir liéu c6 dinh dang ra
man hinh

int  sprintf(char*buffer,const char*format[argument, ... ]); Xuat dir liéu co
dinh dang sang 1 chudi

int  sscanf(const char*buffer, const char*format[argument, ... ]) Poc mot
chudi

int  vprintf(const char * format, va_list arlist);Xuat dir liéu dinh dang dung
danh sach dbi sb

int  vscanf(const char * format, va_list arlist); Nhap dir liéu dinh dang dung
danh sach dbi sb

int  vsprintf(char * buffer,const char*format, va_list arlist);Xuét dir liéu dinh
dang ra chudi dung danh sach d6i sb

int  vsscanf(const char * buffer,const char*format, va_list arlist);Nhap dir
liéu dinh dang vao chudi dung danh sach dbi sé

b. Xuiat nhap file

void clearerr(FILE*stream) : Xba thong béoldi

int  fclose(FILE*stream) : Dong file

int  fcloseall(void) : Dong tat ca cac file dang mo
FILE*fdopen(int handle, char*type) : Gan 1 dong(stream) cho file handle
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FILE*fopen(const char*filename, char*type): Mo mot file

FILE*freopen(const char*filename,const char * mode,FILE*stream); M¢ mot
file mé&i va gén cho 1 hfile handle d mo.

Mé mét file véi ché dd dung chung
_fsopen:
#include<stdio.h>
#include<share.h>

FILE*_fsopen(const char*filename, const char*mode,int shflg);

int  feof(FILE*stream) ; Kiém tra hét file(Macro)

int  ferror(FILE*stream) : Kiém tra 6 16i hay khong

int  fflush(FILE*stream) : Ghi buffer cia dong(stream) In file

int  fgetc(FILE*stream) ; Lay ki tu tir file

int  fputc(int ¢, FILE*stream): Ghi ki ty ¢ In file

int  fgetchar(void) ; LAy ki tu tir thiét bi nhap chuan(stdin)
int  fputchar(int c) ; Xuat li ty ra thiét bi xuat chuan(stdout)

int  getpos(FILE*stream, fpos_t*pos): LAy vi tri hién hnh

int  fsetpos(FILE*stream, const fpos_t*pos) An dinh vi tri file hién hanh

char* fgets(char*s, int n, FILE*stream) :  Lay mot chudi tir file

int  fputs(const char*s, FILE*stream): Ghi mét chudi In file

int  fileno(FILE*stream) ; L4y file handle

int  fflushall(void) . X6 céc buffer cuia dong nhap
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Ghi céc buffer ciia dong xuat 1én file

int  fprintf(FILE*stream, const char*format, [ , argument,... ]) Ghi két xuat
c6 dinh dang 1én file

int  fscanf(FILE*stream, const char*format, [ , address,... ]) Poc dir liéu c6
dinh dang tu file

size_t fread(void *ptr, size_t size, size n, FILE*stream); :Poc di liéu tur file

size_t fwrite(const void *ptr, size_t size, size n, FILE*stream); :Ghi dir li¢u 1&n
file

int  fseek(FILE*stream, long offset, int whence): Nhay dén vi tri offset trong
file ké tir vi tri whence

long ftell(FILE*stream) : LAy vi tri file hién hinh

int  getw(FILE*stream) ; DPoc mot s6 nguyén tir file
int  putw(int w, FILE*stream) ; Xuat mot sd nguyén tir file
void perror(const char*s) : Xuat mot théng bao 161 hé
thdng

int  remove(const char*filename) Macro x6a mot file

int  rename(const char*oldname, const char*newname) Doi tén mot file
void rewind(FILE*stream) ; Pua con tro vé dau file

int  rmtmp(void) : Xo4 c4c file tam dd mo

Gan buffer cho mot file:

void setbuf(FILE*stream, char buf)

int  setvbuf(FILE*stream, char*buf, int type, size_t size)

FILE*tmpfile(void) : Mo mot file tam nhi phén
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char* tempnam(char*dir, char *prefix) : Tao mot file c6 tén duy nhat
trong thu muc

int  unget(int c, FILE*stream) : Tra ki tu vé cho file
int  unlink(const char*filename) : Xba mot file

Tao thdng bao:

char*_strerror(const char*s);

char*strerror(int errnum);

+ Cac ham tién ich

a. Doi s6 thanh chubi

Poi s6 thye thanh chudi, 1dy ndig s6 hang, dec sd 1¢, dua dau vao bién sign
char*ecvt(double value, int ndig, int *dec, int *sign);

char*fcvt(double value, int ndig, int *dec, int *sign);

char*itoa(int value, char*string, int radix);

char*ltoa(long value, char*string, int radix);

char*utoa(unsigned long value, char*string, int radix);
char*gcvt(double value, int ndec, char*buf);

b.  Doi chudi thanh sé

double atof(const char*s);

long double _atold(const char*s);

int atoi(const char*s);

double strtod(const char *s, char**endptr);

120



Ngbn ngir 1ap trinh

long strtol(const char *s, char**endptr, int radix);

long double strtold(const char *s, char**endptr);

unsigned long strtoul(const char *s, char**endptr, int radix);
c. Xulysd

LAy tri tuyét d6i sd nguyén, sb thuc, s6 phirc:

int abs(int x);

complex: double abs(complex x);

double cabs(struct complex z);

long double cabsl(struct _complex z);

double fabs(double x);

long double fabsl(long double @E(x));

long int labs(long int x);

d. Tao s6 ngiu nhién

void randomize(void); : Khéi ddng co ché liy s6 ngiu nhién
int  rand(void); : Lay s6 ngiu nhién tir 0 dén RAND_MAX
L4y s6 ngau nhién tir 0 dén num — 1

Macro : random(num);

Function: int random(int num);

LAy s6 ngau nhién tir 0 dén seed

void srand(unsigned seed);

e.  Cép phat va thu hdi bd nhé:
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Ham xin cap phat mot ving nhé co size bytes/ nbytes

void * malloc(size_t size);

void far*farmalloc(unsigned long nbytes);

Ham xin cép phat mot viing nhé cho nitems phan tir, mdi phéan tir ¢6 size bytes
void * calloc(size_t nitems, size_t size);

void far*farcalloc(unsigned long nitems, unsigned long size);

Ham xin cap phat lai ving nhé lac trude da cap phat rdi & dia chi oldblock vai kich
thude mai 1a size, ¢6 copy ndi dung cli sang vung nhé mai.

void * realloc(void * oldblock, size_t size);

void far* farrealloc(void far* oldblock, unsigned long nbytes);

Ham tra vé bo nhé cho hé théng

void * free(void*block);

void far* farfree(void far*block);

+  Xir ly string

Copy mot khdi bo nhd n bytes tir src sang dest

void *memcacpy(void *dest, const void *src, int c, size_t n);

void *memcpy (void *dest, const void *src, size_t n);

void *memmove(void *dest, const void *src, size_t n);

void far * far _fmemcacpy(void far *dest, const void far *src,
int c, size_tn);

void far * far _fmemcpy (void far *dest, const void far *src,
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size_tn);
Tim kiém ki tu ¢ trong khéi bd nhé s(n byte)
void *memchr (const void *s, int ¢, size_t n);
void far * far _fmemchr(const void far *s, int c, size_t n);

So sanh n byte dau tién gitra hai chudi s1 va s2, ham memicmp so sanh nhung
khong phén biét chir hoa va chir thuong

int memcmp (const void *s1, const void *s2, size_t n);

int memicmp(const void *s1, const void *s2, size_t n);

int far _fmemcmp (const void far *s1, const void far *s2, size_t n);
int far _fmemicmp(const void far *s1, const void far *s2, size_t n);
Cho n byte dau tién cua s déu lakity ¢

void *memset (void *s, int c, size_t n);

void far * far _fmemset(void far *s, int c, size_t n);

N&i chudi src vo chudi dest

char *strucat(char *dest, const char *src);

char far * far _fstrucat(char far *dest, const char far *src);

Tim dia chi vi trf xuat hién dau tién cua ki tu ¢ trong chudi s

char *struchr(const char *s, int c);

char far * far _fstruchr(const char far *s, int c);

So sanh hai chudi, strGecmpi, _fstricmp, stricmp khong phan biét chit hoa va chir
thuong

int stracmp(const char *s1, const char*s2);
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int stracmpi(const char *s1, const char *s2)

int stricmp(const char *s1, const char *s2);

int far _fstracmp(const char far *s1, const char far *s2);
int far _fstricmp(const char far *s1, const char far *s2);
Copy chudi src sang chudi dest

char *strucpy(char *dest, const char *src);

char far * _fstracpy(char far *dest, const char far *src);
Tim doan trong chudi s1 khong chira cac ki tu ¢6 trong s2
size_t stracspn(const char *s1, const char *s2);

size_t far _fstrucspn(const char *s1, const char far *s2);
Tim doan trong chudi s1 c¢6 chira cic ki tw co trong s2
size_t strspn(const char *s1, const char *s2);

size_t far _fstrspn(const char far *s1, const char far *s2);
Copy mot chudi sang vi tri khe

char *strdup(const char *s);

char far * far _fstrdup(const char far *s);

Tim d¢ dai cta chudi

size_t strlen(const char *s);

size_t far _fstrlen(const char far *s);

Po6i mot chudi thanh chudi chir thuong

char *strlwr(char *s);
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char far * far _fstrlwr(char far *s);

P6i mot chudi thanh chudi chit hoa

char *strupr(char *s);

char far * far _fstrupr(char far *s);

N6i mot doan cua chudi src vao chudi dest

char *stréncat(char *dest, const char *src, size_t maxlen);

char far * far _fstréncat(char far *dest, const char far *src,
size_t maxlen);

So snh hai chudi

int stricmp(const char *s1, const char*s2);

int far _fstracmp(const char far *s1, const char far *s2);

So séanh hai chudi, khong phan biét chudi hoa va chudi thuong

int stricmpi(const char *s1, const char *s2)

int stricmp(const char *s1, const char *s2);

int far _fstricmp(const char far *s1, const char far *s2);

Copy t6i da maxlen ki tu tir chudi src sang chudi dest

char *stréncpy(char *dest, const char *src, size_t maxlen);

char far * far _fstréncpy(char far *dest, const char far *src size_t maxlen);

Cho n byte ctia chudi s 1 ki tu ch

char *strénset(char *s, int ch, size_t n);

char far * far _fstrénset(char far *s, int ch, size_t n);
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Tim xuét hién dau tién cta ki ty bt ky cta chudi s2 trong chudi sl
char *strpbrk(const char *s1, const char *s2);

char far *far _fstrpbrk(const char far *s1, const char far *s2);
Tim xuat hién cudi cling cia ki ty ¢ trong chudi s

char *strrchr(const char *s, int c);

char far * far _fstrrchr(const char far *s, int c);

Pao chudi

char *strrev(char *s);

char far * far _fstrrev(char far *s);

Thiét 1ap tat ca chudi s déu mang ki tir ch

char *strset(char *s, int ch);

char far * far _fstrset(char far *s, int ch);

Tim xuét hién dau tién ctua chudi s2 trong sl

char *strstr(const char *s1, const char *s2);

char far * far _fstrstr(const char far *sl, const char far *s2);
Tim tir dau tién trong s1 khéng c6 mit trong s2

char *strtok(char *s1, const char *s2);

char far * far _fstrtok(char far *s1, const char far *s2);
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