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Bai 1: CAC KHAI NIEM CO BAN

1.1 Tap ky tu dung trong ngon ngir C:

Moi ngdn nglt 1ap trinh déu dugc xay dung tU mot b0 ky tu nao dé. Cac ky tur
dugc nhém lai theo nhiéu cach khac nhau d€ tao nén cac tU. Cac tU lai dugc lién két
vGi nhau theo mOt qui tac nao dé d€ tao nén cac cau 1énh. MOt chuong trinh bao gbm
nhi€u cau 1énh va th€ hién moOt thuat toan d€ gidi moOt bai toan nao d6. Ngon nglr C
dugc xay dung trén b0 ky tu sau:

26 ch{t caihoa: ABC .. Z

26 ch(r cai thuOng: abc ..z

10 ch(rs6:012..9

Céc ky hi€u todn hoc: +-*/=()

Ky tu gach noi: _

Cackytukhac:.,;;[] {} '\ & %#S$...

Dau cach (space) dung dé tach cac tU.
Chii y: Khi viét chuong trinh, ta khong dugc st dung bat ky ky tu nao khac ngoai cac
ky tu trén. Vi du khi 1ap chuong trinh gidi phuong trinh bac hai ax? +bx+c=0, ta can
tinh bi€u thlc Delta A= b? - 4ac, trong ngdn nglt C khong cho phép ding ky tu A, vi
vay ta phai dung ky hiéu khéc d€ thay thé.
1.2. Tu khoa:

TU khod 1a nhimg tUr dugc st dung d€ khai bao cac ki€u dir liéu, d€ viét cac
todn tU' va cc cau 1énh. Bang dudi day liét ké céc tir khod cUa C:

asm break case cdecl
char const continue default
do double else enum
extern far float for
goto huge if int
interrupt long near pascal
register return short signed
sizeof static struct switch

tipedef union unsigned void



volatile while
Y nghia va cach s&r dung cUla mOi tUr khoa sé dugc dé cép sau nay, G day ta can chd y:

- Khong dugc dung cac tlr khoa d€ dat tén cho cac hang, bi€n, mang, ham, ...

- TU khoé phdi dugc viét bang ch{t thuong, vi du: tUr khoa khai bao ki€u
nguyeén 1a int ch(r khong phdi 1a INT.

1.3. Ten:

Tén 1a mOt khai niém rat quan trong, né dung d€ xac dinh cac dai lugng khac
nhau trong m&t chuong trinh. Chiing ta c6 tén hang, tén bién, tén mang, tén ham, tén
con tro, tén tép, tén cdu tric, tén nhan, ... Tén dudc dat theo qui tac sau:

Tén 1a mOt day cac ky tu bao gOm ch(r cai, ch(r sO va gach n6i. Ky tu dau tién
cUa tén phai la ch{t cai hodc gach n6i. Tén khong dugc tring vdi tU khod. PO dai cuc
dai cla tén theo mac dinh 1a 32 va ta c6 th€ dugc dat lai 1a mot trong cac gia tri tUr 1
t6i 32 nhd chlic ndng: Option-Compiler-Source-Identifier length khi ding TURBO C.

Vidu: Céac tén dung: a_1, delta, x1, _step, GAMA.
Céc tén sai:

3MN Ky tu dau tién 1a sO
m#2 SU dung ky tu #
f(x) SU dung cac dau ()
do Trung vdi tU khoa
te ta S’ dung dau cach
Y-3 SU dung dau -

Chti y: Trong C, tén bang ch{r thudng va ch{t hoa 1a khac nhau vi du tén AB khac v6i
ab. Trong C ta thuOng ding chit hoa d€ dat tén cho cic hang va diung chit thuong dé
dat tén cho hau hét cho cac dai luong khac nhu bié€n, bi€n mang, ham, cau tric. Tuy
nhién day khong phai 1a diéu bat budc.
1.4. Ki€u dir liéu:
1.4.1. Ki€u ky tu - char:
MOt gi tri ki€u char chi€m 1 byte (8 bit) trong b0 nhd va biéu dién dugc mot

ky tu théng qua bang ma ASCIL. Vi du:

Ky tu M3 ASCII

0 048



1 049
2 050
A 065
B 066
a 097
b 098
C6 hai ki€u dit liéu char: ki€u char va unsigned char.

Kiéu Pham vi biéu dién S6 ky tu Kich thudc
char -128 dén 127 256 1 byte
unsigned char 0 dén 255 256 1 byte

Vi du sau minh hoa sy khac nhau gi(ra hai ki€u d{r 1iéu trén:

char chil;

unsigned char ch2;

ch1=200; ch2=200;
Khi d6 thuc chat:

ch1=-56;

ch2=200;

Nhung ca chl va ch2 déu bi€u dién ciing mdt ky tu c6 ma 200.
Phan nhém ky tu: C6 thé€ chia 256 ky tur1am ba nhém:

Nhém 1: Nhém cac ky tu diéu khién c6 mi tir 0 dén 31. Chang han ky tu ma
13 dung d€ chuyén con trd vé dau dong, ky tu 10 chuyén con tré xulng dong dudi
(trén cting m&t cdt). Cac ky tu nhém nay néi chung khong hién thi ra man hinh.

Nhém 2: Nhém céc ky tu van ban cé ma tUr 32 dén 126. Cac ky tu nay c6 thé
dugc dua ra man hinh hodac mdy in.

Nhém 3: Nhém céc ky tu d6 hoa c6 ma sO tir 127 dén 255.

1.4.2. Kiéu nguyén:

Trong C cho phép st dung sO nguyén kiéu int, s6 nguyén dai ki€u long va s6
nguyén khéng dau ki€u unsigned. Kich ¢ va pham vi bi€u dién cUa chiing dugc chira
trong bang dudi day:

Ki€u Pham vi bi€u dién Kich thudc
int -32768 dén 32767 2 byte



unsigned int 0 d€n 65535 2 byte
long -2147483648 dén 2147483647 4 byte
unsigned long 0 dén 4294967295 4 byte
Chii y: Kiéu ky tu ciing c6 th€ xem 1a mOt dang cUa ki€u nguyén.
1.4.3. Ki€éu dau phdy ddng:
Trong C cho phép st dung ba loai d{t li€u ddu phdy dOng, d6 1a float, double va
long double. Kich c¢& va pham vi bi€u dién cUa ching dugc chi ra trong bang dudi

day:

Ki€u Pham vi biéu dién Kich thuéc
float 3.4E-38 dén 3.4E+38 4 byte
double 1.7E-308 dén 1.7E+308 8 byte

long double  3.4E-4932 dén 1.1E4932 10 byte

1.5. Pinh nghia ki€u dit liéu méi bang typedef:
1.5.1. Y nghia:
SU dung tur khod typedef d€ khai bao mot tén ki€u dr liéu mdi, sau d6 c6 thé
ding tén ndy dé€ khai bao ki€u d{t liéu cho c4c bi€n, mang, cau trdc, vv...
1.5.2. Cua phap:
Viét tir khoa typedef, sau d6 1a ki€u dir liéu, r6i dén tén cla ki€u d{t liéu mdi.
Vi du: typedef int nguyen; sé dat tén mOt ki€u int 1a nguyen. Sau nay ta c6 th€ ding tén
nguyen d€ khai béo cac bién, cic mang ki€u int nhu vi du sau :
nguyen X,y, a[10],b[20][30];
Tuong tu ta co:
typedef float mt50[50]; dat tén mOt ki€u mang thuc mot chiéu c6 50 phan tU
tén la mt50.
typedef int m_20_30[20][30]; dat tén mOt ki€u mdang thuc hai chi€u c6 20x30
phan tUr tén 1a m_20_30.
S’ dung cac ki€u dit liéu & trén nhu sau:
mt50 a,b;
m_20_30 x,y;



1.6. Hang:
Hang 1a cic dai lugng ma gia tri cla né khong thay d6i trong qué trinh hoat
dOng cUa chuong trinh.
1.6.1. Tén hang:
Nguyén tac dat tén hang ta da xem xét trong muc 1.3.
P& khai bdo mbt hang, ta st dung cd phap nhu sau:
#define tén hang gid tri
Vidu 1: #define MAX 1000
Tat ca cac tén MAX xudt hién trong chuong trinh sau ndy déu duoc thay bang
1000.
Vidu 2: #define pi 3.141593
Pat tén cho mOt hang kiéu float 1a pi c6 gia tri 1a 3.141593.
1.6.2. Cac loai hang:
1.6.2.1. Hang ki€u int:
Hang ki€u int 1 s nguyén c6 gia tri trong khodng tir -32768 dén 32767.

Vidu:
#define numberl -50 Dinh nghia hang int number1 cé gia tri 1a -50
#define sodem 2732 Dinh nghia hdng int sodem c6 gi4 tri 1a 2732

Chi y: Can phan biét hai hang 5056 va 5056.0: & day 5056 la s6 nguyén con 5056.0 la
hang thuc.
1.6.2.2. Hang ki€u long:

Hang ki€u long 1a s6 nguyén c6 gia tri trong khodng tUr -2147483648 dén
2147483647.

Hang kiu long dugc viét theo cach: 1234L hodc 12341 (thém L hodc | vao
du6i)

MOt sO nguyén vUgt ra ngoai mi€n xac dinh cla int cling dugc xem 1a long.
Vidu:

#define sl 8865056L  Dinh nghia hang long sl c6 gia tri 1a 8865056

#define s2 8865056  Dinh nghid hang long s2 c6 gia trj 1a 8865056



1.6.2.3. Hang ki€u int trong hé co'sd 8:

Hang kiu int trong hé co s6 8 dugc viét theo cach Oclc2c3... O day ci 1a mot
sO nguyén duong nhan gia tri tUr 1 dén 7. Hang kiu int hé 8 luén luén nhén gia tri
duong.

Vidu:
#define h8 0345 Dinh nghia hang int hé 8 c¢6 gia tri la
3*8*8+4*8+5=229
1.6.2.4. Hang ki€u int trong hé co s 16:
Hé 16 str dung 16 ky tu: 0,1..,9,A,B,C,D,E,F d€ bi€u dién cac gia tri

Ki hiéu Gia tri
a hoac A 10
b hoac B 11
c hoac C 12
d hoac D 13
ehoacE 14
fhoac F 15

Hang s6 hé 16 ¢6 dang Oxclc2c3... hodc 0Xclc2c3... G day ci 1a cac ki hiéu
trong hé 16.
Vidu:
#define H16A Oxa5
#define H16B 0xA5
#define H16C 0Xa5
#define H16D 0XA5
Cho ta cac hang sO trong hé 16 c¢6 gia tri nhu nhau. Gia tri cla ching trong hé
10 la: 10*16+5=165.
1.6.2.5. Hang ky tu:
Hang ky tu 1a mOt ky tu riéng biét dugc viét trong hai ddu nhay don, vi du 'a'.
Gia tri cUa 'a' chinh 1a md ASCII cUa chit a. Nhu vy gid tri cUa 'a' 1a 97. Hang
ky tU c6 th€ tham gia vao cac phép toan nhu moi s& nguyén khac. Vi du: '9'-'0'=57-48=9

#define kt'a’ Dinh nghia hang ky tu kt c6 gié tri 1a 97



Hang ky tu con c6 th€é dugc viét theo cach sau: ' \clc2c3', trong d6 c1c2c3 1a
mOt s6 trong hé o sO 8 ma gia tri clla né bang ma ASCII cUa ky tu' can biéu dién. Vi
du: chir a c6 ma hé 10 1a 97, d6i ra hé 8 1a 0141. Vay hang ky tu'a' c6 thé viét dudi
dang \141",
Poi véi mot vai hang ky tu ddc biét ta can s& dung cach viét sau (thém dau \):

Cach viét Ky tu
e '
nm "
A\ \
\n' \n (chuyén dong )
\0' \O (null)
"\t Tab
\b' Backspace
\r' CR ( v€ dau dong )
\f' LF (' sang trang )

Chi :

Can phan biét hang ky tu '0' va "\0'. Hang '0' Ung vGi ch{rs6 0 c6 ma ASCII la
48, con hang "\0' Ung vdi ky tu (thudng goi 1a ky tu null ) ¢6 ma ASCII 1a 0.

Hang ky tu thuc su'1a mot sO nguyén, vi vay c6 thé ding cc s6 nguyén hé 10
dé€ biéu dién cac ky tu, vi du 1énh printf("%c%c", 65, 66) s€ in ra AB.
1.6.2.5. Hang xau ky tu:

Hang xau ky tu 1a mOt day ky tu bat ky dat trong hai dau nhay kép.

Vidu: #define xaul "Ha noi”

#define xau2 "My name is Giang"

Xau ky tu dugc luu trlt trong may dudi dang mOt mang c6 cac phan t(r1a cac
ky tu riéng biét. Trinh bién dich tu ddng thém ky tu null \0 vao cubi moi xau (ky tu\0
dugc xem 1a dau hiéu két thiic clla mOt xau ky tu).

Chti y: Can phan biét hai hang 'a' va "a". 'a' 1a hang ky tu dugc luu tr(f trong 1 byte,
con "a" 1a hang xau ky tu dugc luu trlf trong 1 mang hai phan t(: phan tl th(t nhat
ch(ta chir a con phan t( th(r hai ch(ra \0.



1.7. Bién:

MO0i bi€n can phdi dugc khai bao trudc khi dua vao st dung. Viéc khai bao
bi€n dugc thuc hién theo ct phap sau:

<Kiéu d{rliéu clia bién> <tén bién> ;

Vidu:
int a,b,c; Khai bao ba bién int 12 a,b,c
long dai,mn; Khai bao hai bi€n long 1a dai va mn
char kt1,kt2; Khai bao hai bi€n ky tu1a kt1 va kt2
float x,y Khai b4o hai bi€n float la x va y

double canhl, canh2; Khai bao hai bién double 1a canh1 va canh2

Bién kiéu int chi c6 th€ nhan cac gia tri ki€u int. C4c bi€n khac ciing c6 y nghia
tuong tu. Cac bién kiu char chi ch(ta dugc moOt ky tu. BE luu tr{f dugc mot xau ky tu
can st dung m6t mang ki€u char.

Vi trf cUa khai bao bién:

Cac bi€n ngoai : La cac bi€én dugc khai bdo bén ngoai cdc ham. Pham vi sU
dung cUa cac bi€n ngoai dugc xac dinh tir vi tri khai bao dén culi chuong trinh.

Céac bién dugc khai bao bén trong cac ham, bén trong cac khoi 1énh dugc goi 1a
cac bién cuUc b0 hay cac bién trong. Cac bi€n cuc bd can phai dugc dat ngay sau dau
{ cla mbi kh6i 1énh va can dimg trudc moi cau 1énh khac. Bién cuc b chi cé pham
vi s dung bén trong ham, bén trong khoi 1énh ma né dugc khai bao.

Sau day 1a mOt vi du vé khai bao bién sai:

main()
{ inta,b,c;
a=2;
int d; /* Vi tri cUa khai bao sai */
}

Khdi tao gia tri ban dau cho bién: Néu trong khai bdo ngay sau tén bién ta dat
dau = va mOt gid tri ndo d6 thi day chinh 1a cach vira khai bao vUa khéi tao gia tri ban
dau cho bién.

Vidu:
int a,b=20,c,d=40;



float e=-55.2,x=27.23,y,2,t=18.98;

Viéc gan gia tri khéi dau cho bién va viéc khai b4o bién roi gan gia tri cho n6
sau nay la hoan toan tuong duong.

L&y dia chi cQa bién: M0i bién dugc cdp phat mét viing nhG gdbm moOt s byte
lién ti€p. SO hiéu cla byte dau tién chinh 14 dia chi cUa bién. Dia chi cUa bi€n sé dugc
st dung trong mOt sO ham ta s€ nghién cu sau ndy (vi du nhu ham scanf ).

D€ 1ay dia chi cla mOt bién ta st dung phép toan: &<tén bién>
1.8 Mang:

Mang c6 thé dugc hi€u 1a m6t tap hgp nhi€u phén t c6 cing mot kiu dr
liéu va chung mot tén. M6i phan t& mang luu trlr duge mot gi tri. C6 bao nhiéu kiéu
bién thi c6 bay nhiéu ki€u mang. Mang can dugc khai bao d€ dinh ré:

Ki€u d{r liéu cla mang: int, float, double...

Tén mang.

SO chiéu va kich thuéc mOi chiéu clla mang.

Khéi niém vé ki€u clla mang va tén mang ciing giOng nhu khéi niém vé kiéu
cUa bién va tén bi€n. SO chiéu va kich thudc mbi chiéu cla mang thé hién thong qua
cac vi du cu thé dudi day.

Cac khai bdo: int a[10],b[4][2];
float x[5],y[3][3]; s€ x4c dinh 4 mang va y nghia cUa ching nhu sau:

Thit |Ténmang | Ki€u mang | SO Kich thudc | Cac phan ta

tu chiéu

1 a int 1 10 a[0],a[1],a[2]...a[9]

2 b int 2 4x2 b[0][0], b[O][1]
b[1][0], b[1][1]
b[2][0], b[2][1]
b[3][0], b[3][1]

3 X float 1 5 x[0],x[1],x[2]...x[4]

4 y float 2 3x3 y[0][0], y[0][1], y[0][2]
y[11[0], y[11[1], y[1][2]
yl[2][0], y[21[1], y[1][2]

Chiiy: Céc phan t( clla mang dugc cap phat cac khodng nhé lién ti€p nhau trong bd
nh@. Néi cach khac, cac phan t clla mdng c6 dia chi lién ti€p nhau.




Chi s6 mdng: MOt phan t( cu thé clla mang dugc xéc dinh théng qua tén mang va chi
sO cUa né. Chi sO clla mang phdi cé gid tri int khong vuot qua kich thudc tuong Ung
cUa mang. SO chi s6 phdi bang s6 chiéu clla mang.

Gid st a, b, x, y dd dugc khai bdo nhu trén, va gid st i, j 1a cac bién nguyén
trong do6 i=2, j=1. Khi do:

a[j+i-1] la al2]
b[j+i][2-i] l1a b[3][0]
y[illj] la y[2][1]

Khi bi€u thirc dung lam chi s6 clla mang 1a sO thuc thi chi 1dy phan nguyén cla
két qua 1am chi s6.
Vi du: a[2.5] la a[2]

b[1.9] la a[1]

Khi chi s& vuot ra ngoai kich thudc clla mang, may sé& khong bao 16i, nhung né
sé truy cap dén moOt viing nhd bén ngoai mang va c6 th€ 1am réi loan chuong trinh.

Khdi tao gia tri ban ddu cho bién mang: DE khdi tao gia tri ban dau cho bién
mang ta c6 thé st dung bi€u thltc hang hodc st dung cac cau 1énh gan. Cac vi du sau
thé hién viéc khdi tao gia tri ban ddu cho mang bang bi€u thlc hang.
Vi du: float y[6]={3.2,0,5.1,23,0,42};

int z[3][2]={ {25,31},

{12,13},
{45,15} };
main()
{ e}

Khi khoi tao gia tri ban dau cho mdng ta c6 th€ khong chi ra kich thudc (sO
phan t) cla né. Khi d6, may sé danh cho madng mOt khodng nh& dU dé€ thu nhan danh
sach cac gid tri khdi dau.

Vi du: float a[]={0,5.1,23,0,42};

int m[][3]={ {25,31,4},

{12,13,89},
{45,15,22}



Khi chi ra kich thu@c cUa mdng, thi kich thudc nay phdi khong nhé hon kich
thudc cla danh séch cac gié tri khéi tao.
Vi du: float m[6]={0,5.1,23,0};
int z[6][3]={{25,31,3},
{12,13,22},
{45,15,11}
%
POi v6i mang hai chiéu, sO gié tri khdi tao ban dau clia moi hang c6 thé€ khéc
nhau:
Vi du: float z[][3]={ {31.5},
{12, 13},
{-45.76}
|5
int z[13][2]={ {31.11},
{12},
{45.14, 15.09}
1
Khdi tao gia tri ban dau clla mOt mang char c6 thé thuc hién theo hai cach sau:
Khai tao bang mOt danh sach cac hang ky tu.
Khéi tao bang mOt hang xau ky tu.
Vidu: char ten[]={'h','a','g'};
char ho[]="tran’;

char dem[10] ="van";



Bai 2: CAU TRUC cO BAN CUA CHUONG TRINH C

2.1. LOi chu thich:

Cac 10i binh luén, cac 10i gidi thich c6 thé dua vao & bat ky chb nao cla
chuong trinh d€ cho chuong trinh dé hiéu, dé doc hon ma khéng 1am anh huédng dén
cac phan khac. LOi gidi thich dugc dat gilta hai ddu /* va */. Trong mOt chuong trinh
ludn can vié€t thém nhimng 10i gidi thich d€ chuong trinh 16 rang va dé hi€u hon.

Vidu:

#include "stdio.h"

#include "string.h"

#include "alloc.h"

#include "process.h"

int main()

{ char *str;
/* Cap phéat bd nhG cho xau ky tur */
if ((str = malloc(10)) == NULL)
{ printf("Not enough memory to allocate buffer\n");

exit(1); /* K€t thic chuong trinh n€u thi€u bd nhd */

}
strcpy(str, "Hello");  /* copy "Hello" vao xau */
printf("String is %s\n", str);  /* Hié€n thi xau */
free(str);  /* Gidi phong bd nh& */

return O;
}
2.2. Lé&nh va khoi 1énh:
2.2.1. Lénh:

MOt biu thirc ki€u nhu x=0 hodc ++i hodc scanf(...),... trd thanh cau 1énh cla
C khi c6 di kém theo d&u ; & cudi cing.
Vidu: x=0;
+Hi:

3

scanf(...);



Trong chuong trinh C, dau ; 1a ddu hiéu két thiic clla m&t cau 1€nh.
2.2.2. Khoi 1énh:
MOt day cac cau 1énh dugc bao bdi cac dau { } goi 1a mot khoi 1énh. Vi du:
{ a=2;
b=3;
printf("\n%6d%6d",a,b);
}
C xem mOt khoi 1énh ciing nhu mOt cau 1énh riéng 1&. N6i cach khac, ché nao
c6 th€ viét dugc mOt cau 1énh thi & d6 ciing c6 th€ dat mOt khdi 1énh.
Khai bao & ddu kh6i 1énh: Cac khai bao bi€n va mang chang nhiing c6 th€ dat
3 dau clla mOt ham ma con c6 thé viét & dau khoi 1énh:
{ int a,b,c[50];
float x,y,z,t[20][30];
a==b==3;
x=5.5; y=a*x;
z=b*x;
printf("\n y= %8.2f\n z=%8.2f",y,z);
}
Su 10ng nhau cUa cac khoi 1énh va pham vi hoat dOng cUa cac bién va mang:

Bén trong mOt khGi 1énh 1ai c6 thé€ viét 16ng khoi 1énh khéac. Su16ng nhau theo
cach nhu vay la khong han ché. Khi may bat dau lam viéc vGi mOt khéi 1énh thi cac
bi€n va mdng khai béo bén trong né mdi dugc hinh thanh va dugc cap phat b nhd.
Cac bi€n ndy chi ton tai trong th0i gian may 1am vi€c bén trong khoi 1énh va ching 1ap
t(rc bién mat ngay sau khi may ra khdi khoi 1&nh. Vay:

Gia tri cla mOt bién hay mOt mang khai bao bén trong mOt khoi 1&nh khong
th€ dua ra s&f dung G bat ky chd nao bén ngoai khoi 1énh d6. N6i mot cach khéac 1a &
bat ky ch® nao bén ngoai moét khoi 1énh ta khong th€ can thiép dén cac bién va cac
mang dugc khai béo bén trong khéi 1€nh.

Néu bén trong mOt khGi 1énh ta khai b4o va s&t dung mét bién hay mOt mdang
c6 tén 13 a thi di€u nay ciing khong dnh huéng dén mot bi€n khac ciing c6 tén 1a a (néu
c6) dugc khai bdo va diing & dau d6 bén ngoai khoi 1énh nay.



Né€u cé mOt bién da dugc khai bio & ngoai mOt khdi 1énh va khong tring tén
vGi cac bi€n khai bao bén trong khOi 1énh nay thi bién d6 cling c6 thé sir dung ca bén
trong cfing nhu bén ngoai khoi 1énh.

Vidu:
Xét doan chuong trinh sau:
{ int a=5,b=2;
{ int a=4;
b=a+b;
printf("\n a trong =%3d b=%3d",a,b);
}
printf("\n a ngoai =%3d b=%3d",a,b);

}

Khi d6 doan chuong trinh sé in két qud nhu sau:

a trong =4 b=6

angoai =5 b=6

Do tinh chat bi€n a trong va ngoai khdi 1énh.

2.3. Cau triic co ban clia chuong trinh C:

Cau tric chuong trinh va ham 12 mét trong cac van dé quan trong cla C. Him
1a mOt don vi dOc 1ap cla chuong trinh. Tinh ddc 1ap clia ham thé hién & hai diém:

Khong cho phép xay dung m&t ham bén trong cac ham khac.

M®6i ham cé cac bi€n, mang, ... riéng va chiing chi dugc st dung ndi bd bén
trong ham. N6i cach khac ham 1a don vi c6 tinh chat khép kin.

MOt chudng trinh bao gdbm m&t hodc nhiéu ham. Ham main() 14 ham phan bat
budc cla chuong trinh. Chuong trinh bat dau thuc hién tr cau 1énh dau tién cUa ham
main() va két thiic khi gdp ddu } cudi ciing clUa ham ndy hodc gdp 1énh return. Khi
chuong trinh 1am viéc, may c6 thé chay tU ham nay sang ham khéc.

Cac chuadng trinh C dugc t6 chiic theo mau:

<...>

ham 1

<...>

ham 2

<..>



<...>

ham n

Bén ngoai cac ham & cac dong <..> 1a vi tri c6 th€ dat: cac dong 1énh
#include ... (dung d€ khai bao sir dung cac ham chudn), cac dong 1€énh #define ... (ding
dé dinh nghia cic hang), dinh nghia ki€u di{t liéu bang typedef, khai béo cic bién
ngoai, mang ngoai, .... (c4c ham viét sau khai bao cac bién ngoai, mang ngoai,... ndy c6
th€ s dung chiing)

Viéc truyén dit liéu va két qua tU ham nay sang ham khac dugc thuc hién theo
mOt trong hai cach:

S’ dung tham sO cUa ham.

SUr dung bi€n ngoai, mang ngoai, ...
Tém lai cau tric cd badn cla chuong trinh C nhU sau:
Cac #include
Cac #define
Khai bo cac doi tugng d{r liéu ngoai (bi€n, mdng, cau tric, vv..).
Khai b4o nguyén mau cac ham.

Ham main().

s Y s I s [ s Y s N s |

Dinh nghia cac ham (ham main c6 th€ dat sau hodc xen vao gilta cac ham khac).
Cac tép chuong trinh ngudn cla ngdn nglt C c6 phan ma réng 1a .C

Vi du: Chuong trinh tinh x Iy thUa y va in ra man hinh:

#include "stdio.h"

#include "math.h"

main()

double x,y,z;

printf("\n Nhap x va y");

scanf("%lIf%lIf",&x,&y);

z=pow(x,y); /* ham 1ay luy thUa y luy thira x */
printf("\n x= %8.21lf \n y=%8.21f \n z=%8.21f",x,y,z);



2.4. M@t s6 qui tac can nhé khi vi€t chuong trinh:

Qui tac 1: MOi cau 1énh c6 thé€ viét trén mOt hay nhi€u dong nhung phai két
thiic bang dau ;

Qui tac 2: Cac 10i gidi thich can dugc dat gilra cac dau /* va */ va c6 thé duoc
viét trén moOt dong, trén nhiéu dong hodc trén phan con lai cUa dong.

Qui tac 3: Trong chudng trinh, khi can st dung cac ham chudn chiing ta phai
goi cac files chlfa cac ham chudn d6 vao chuong trinh bang 1énh #include, vi du can
st dung c4c ham printf(), getch(),... ma cdc ham ndy lai dugc ch(a & trong file stdio.h
trong thu muc INCLUDE cUa C thi & dau chuong trinh ta phai khai bdo st dung nhu
sau: #include "stdio.h "

Qui tac 4: MOt chuong trinh c6 thé chi c6 mOt ham chinh ( ham main() ) hodc

c6 thé& c6 thém vai ham khac.



Bai 3: CAC LENH VAO RA

Thu vién vao/ra chudn la mét tap cac ham dugc thiét k& san d€ cung cdp mot
hé thOng vao/ra chudn cho cac chuong trinh C.
3.1. Thu vién cac ham vao/ra chudn:
MOi tép chuong trinh mubn s dung cac ham thu vién vao/ra chudn déu phai
c6 cac dong 1énh:
#include <conio.h> cho cac ham getch(), putch(), clrscr(), gotoxy() ...
#include <stdio.h> cho cac ham khac nhu gets(), fflus(), fwrite(), scanf()...
3 dau tép chuong trinh.
Ding dau ngodc < va > thay cho ddu nhay kép d€ chi thi cho trinh bién dich tim
ki€m té€p tuong Ung trong thu muc INCLUDE cUa C.
3.2. Cac ham vao/ra chudn - getchar() va putchar(); getch() va putch():
3.2.1. Ham getchar():
CO ché vao don gidn nhét 1a doc ting ky tu tUr thiét bi vao chudn (néi chung la
ban phim) bang ham getchar().
Cu phép: bién = getchar();
Nhan moOt ky tu vao tUr ban phim va an Enter d€ xach nhan. Ham sé tra vé ky
tU nhan dugc va luu vao bién. Ky tU nhap vao dugc hién thi 1én man hinh.
Vidu: int c;
c = getchar()
3.2.2. Ham putchar():
PE dua mot ky tu ra thiét bi ra chudn (néi chung 1a man hinh) ta s& dung ham
putchar().
Cu phap: putchar(ch);
Pua ky tu ch 1én man hinh tai vi trf hién tai cla con trd. Ky tU in 1én man hinh
ludn c6 mau trang.
Vidu: int c;
¢ = getchar();
putchar(c);



3.2.3. Ham getch():

Ham nhan mot ky tu tUr b dém ban phim, khong cho hién 1én man hinh.

Cu phap: getch();

Né&u c6 san ky tu trong bd dém ban phim thi ham s& nhan mot ky tu trong doé.
Né€u b0 dém rong, may sé tam dUng. Khi gd moOt ky tu thi ham nhén ngay ky tu dé
(khong can bam thém phim Enter nhU trong cdc ham nhap khéc). Ky tu via gd khong
hién 1én man hinh.

Néu dung: bi€n=getch(); thi bi€n ciing sé ch(a ky tu doc vao.

Vi du: c = getch();

3.2.4. Ham putch():

Cu phap: putch(ch);

Pua ky tu ch 1én man hinh tai vi trf hién tai cla con trd. Ky tu sé& dugc hién
thi theo mau xéc dinh trong ham textcolor. Ham ciing trd vé ky tu dugc hién thi.

3.3. Pua két qua lén man hinh bang printf:

Cti phép: prinf(di€u khi€n, d6i s0 1, d6i s0 2, ...);

ChUrc nang: Ham printf thuc hién cac cong viéc sau: chuyén d6i ki€u dir liéu,
tao khudn dang va in cac doi s6 cla né ra thiét bi ra chudn dudi su di€u khién cUa
xau diéu khién.

Xau diéu khién chfa hai ki€u dir liéu:

Cac ky tu thong thuong, chiing sé dugc dua ra truc ti€p.
Cac dac ta dinh dang d{r liéu, mOi dac ta sé thyc hién viéc dinh dang
va in gia tri cUa d6i sO tuong Ung cUa 1énh printf. Chubi diéu khién c6 thé c6

cac ky tu diéu khién:
\n sang dong m&i
\f sang trang mai

\b 1ui 1ai mOt budc
\t dau tab
Dang tOng quat cUa dac td dinh dang dit liéu nhu sau: %[-][fw][.pp]<ki tu dinh
dang>
MOi ddc ta dinh dang dir liéu déu dugc dua vao bang ky tu % va két thic béi
mOt <ky tu dinh dang>. Gilta ky tu % va <ky tu dinh dang> c6 thé cé:



Dau trur:

Khi khéng cé dau trir thi két qud in ra sé dugc cin theo bén phai néu do dai
thuc t€ clla k€t qua in ra nhd hon gié tri cla tham sO fw. Cac vi tri du thUra sé& duoc
18p day bang cac khodng tréng. Riéng dbi vdi cac trudng s6, néu diy sO fw bat dau
bang s6 0 thi cac vi tri du thtra bén trai s& dugc 1ap day bang cac s0 0.

Khi c6 dau trUr thi k€t qud dudc cin theo bén trai va cac vi tri du thUa & bén
phai (n€u c6) ludn dugc 1ap day bang cac khodng tréng.

fw: Khi fw 16n hon d0 dai thuc t€ cla két qud in ra thi cac vi tri du thUa sé
dugc 1ap day bdi cac khodng trOng hodc sO 0 va nbi dung cUa két qua ra sé dugc
d&y vé bén phai hodc bén trai. Khi khong c6 fw hodc fw nhd hon hay bang dd dai thuc
t€ cUa két qua ra thi d0 rOng trén thiét bj ra danh cho két qua in ra s& bang chinh do
dai cUa no.

Tai vi tri cla fw ta c6 thé dat dau *, khi d6 fw dugc xac dinh bai gié tri nguyén
cla dbi s6 tuong Ung.

Vidu:
Kétquara fw Dau - Két qua dua ra
-2503 8 c6 -2503
-2503 08 co -2503
-2503 8 khéng -2503
-2503 08 khong 000-2503
"abcdef" 8 khong abcdef
"abcdef" 08 co abcdef
"abcdef" 08 khong abcdef

pp: Tham sO pp chi dugc s dung khi d6i sO tuong Ung 1a mOt xau ky tu hodc
mOt gia tri ki€u float hay double.

Khi d6i s6 tuong Ung c6 gia tri ki€u float hay double thi pp 1a d6 chinh xé4c cUa
gi tri in ra. Khi vang mat pp thi d0 chinh xéac sé& dugc xem la bang 6.

Khi d6i sO tuong Ung 1a xau ky tu: Néu pp nhd hon d0 dai cUa xau thi chi pp
ky tu dau tién cla xau dudc in ra. Néu khong c6 pp hodc néu pp 16n hon hay bang d6
dai cla x4u thi cd xau ky tu' sé dugc in ra.

Vidu:

Kétquara fw PP Dau - Két qua dua PO

dai



-435.645
-435.645
-435.645

"alphabeta

"alphabeta
l'alpha”

ra truong ra

10 2 co -435.65 7

10 0 co -436 4
vang c6 -435.645000 11
3 vang alp 3

vang vang vang alphabeta 9
6 co alpha 5

Cac ky tu chuy@n dang dir liéu va y nghia clia no:

Ky tu chuy€n dang 1a mOt hodc mot diy ky hiéu xac dinh quy tac chuyén dang

va dang in ra cla doi sO tuong Ung. Nhu vay s€ c6 tinh trang cung gia tri s& dugc in

ra theo cac dang khac nhau. Can phai st dung cac ky tu chuyén dang theo diing qui

tac dinh san. Bang sau cho cac thong tin vé cac ky tu dinh dang.

Ky tu
dang

d

)

X

chuyén Y nghia

POi dugc chuyén sang s6 nguyén hé thap phan

DP6i dugc chuyén sang hé tam khong dau (khdng c6 sO 0 dUng trudc )
DP6i dugc chuyén sang hé mudi sau khong dau (khong c6 0x ding
trudc)

DP6i dugc chuyén sang hé thap phan khong dau

DP6i dugc coi 1a mOt ky tu riéng biét

POi 1a xau ky tu, cac ky tu trong xau dudc in cho tdi khi gdp ky tu
khong hodc cho téi khi dU s6 lugng ky tu dugc xac dinh bdi cac dac
td vé do chinh xac pp.

POi dugc xem 1a float hodc double va dugc chuyén sang dang thap
phéan c6 dang [-]Jm.n..nE[+ hodc -] v&i d0 dai cla xau chlfa n 13 pp.
DP6i dugc xem 1a float hodc double va dugc chuyén sang dang thap
phan c6 dang [-Jm..m.n..n vGi d0 dai cla xau chla n 1a pp. PO chinh
xac mac dinh 1a 6.

Dung %e hodc %f, tuy theo loai nao ngan hon, khong in cac s6 0 vo
nghia.



Cht y: Moi day ky tu khong bat dau bang % hodc khong két thiic bang ky tu
chuyén dang déu dugc xem 1a ky tu hién thi.

PE hién thi cac ky tu dac biét:

Cach viét Hién thi
v .
\ "
\ \
Vidu:
n=8 25.500000
float x=25.5, y=-47.335 -47.34

printf("\n %f\n %*.2f" x,n,y);

Lénh nay tuong duong voi
printf("\n %f\n %8.2f" x,y);
Vi n=8 tuong Ung vGi vi tri *

3.4. Vao s0O liéu tir ban phim bang ham scanf:

Ham scanf 1a ham doc thong tin t{r thiét bi vao chudn (ban phim), chuyén ching
(thanh sO nguyén, sO thuc, ky tu vv...) r6i luu tr{f né vao bd nhd theo cac dia chi xac
dinh cUa c4c bién.

Cu phap: scanf(diéu khi€n, bién 1, bién 2, ...);

Xau di€u khién chita cac dac ta dinh dang d{ liéu, mOi dac ta sé thuc hién
vi€c dinh dang bién tuong Ung cla 1énh scanf. Pac ta dinh dang c6 thé viét mot cach
t6ng quat nhu sau: %[*][d...d]<ky tu dinh dang>

D&au * néi 1én rang dir liéu dau vao van dugc do doc binh thudng, nhung gia
tri cla né bi bd qua (khéng dugc luu vao b0 nh@). Nhu vay dac ta chla du * sé
khéng c6 bién tuong Ung.

d...d 1a mOt day sO xac dinh chiéu dai cuc dai cla truOng vao, ¥ nghia cla né
dugc gidi thich nhu sau:

Néu tham s6 d...d vang mat hodc néu gi tri cUa né 16n hon hay bang do dai
cUa dir liéu dau vao vao tuong Ung thi toan b0 dit liéu vao sé dugc doc va gia tri cla
né dugc géan cho bién cé dia chi tuong Ung (n€u khong c6 dau *).



Né€u gid tri cUa d...d nhd hon d6 dai cla di liéu dau vao thi chi phan dau cUa

d{r liéu dau vao c6 kich c§ bang d...d dugc doc va gan cho bién cé dia chi tudng Ung.

Phan con lai cla d{r 1iéu dau vao sé dugc xem xét bdi cac dac ta va bién tuong Ung

ti€p theo.

Vi du: int a;

float x,y; char ch[6],ct[6]
scanf("%f%5f%3d%3s%s",&x&y&a&ch&ct);
Vi dong vao: 54.32e-1 25 12452348a
Ké&t qua 1a 1énh scanf sé gan

5.432 cho x

25.0 choy

124 choa

xau "523" va dau két thiic \0 cho ch

xau "48a" va dau két thiic \0 cho ct

Ky tu dinh dang: Ky tu dinh dang xac dinh cach thlc do doc cac ky tu trén

dong d{r liéu dau vao ciing nhu cach chuyén doi kiéu dit liéu trudc khi gan né cho cac
bién c6 dia chi tuong Ung.

Cac ky tu chuy€n dang va y nghia cla né:

1d

lo

Ix

f hay e

Vao moOt ky tu, bién tuong Ung 1a con tro ky tu. C6 xét ky tu khodng trang
Vao mot gia tri ki€u int, bién tuong Ung 1a con trd ki€u int. D liéu dau
vao phdi vao 1a sO nguyén.

Vao mot gia tri ki€u long, bién tuong Ung 1a con trd ki€u long. Dt liéu dau
vao phdi vao 1a sO nguyén

Vao mOt gia tri ki€u int hé 8, bién tuong Ung 1a con trd kiu int. D liéu
dau vao phai vao 1a s6 nguyén hé 8

Vao mot gié tri ki€u long hé 8, bién tuong Ung 1a con trd ki€u long. Dt
liéu dau vao phai vao 1a sO nguyén hé 8

Vao mot gia tri ki€u int hé 16, bién tuong Ung 1a con trd kiéu int. D liéu
dau vao phai vao 1a s6 nguyén hé 16

Vao mot gia tri ki€u long hé 16, bién tuong Ung 1a con trd ki€u long. D
liéu dau vao phai vao la s6 nguyén hé 16

Vao mot gia tri ki€u float, bi€n tuong Ung 1a con tro float, d(t liéu dau vao



phai 1a sO dau phdy dOng
If hay le Vao moOt gia tri ki€u double, bién tuong Ung 1a con trd double, d{f liéu dau
vao phdila sO dau phdy dong
s Vao mOt gia tri ki€u double, bi€n tuong Ung 1a con tré ki€u char, d{t liéu
dau vao phai la day ky tu bat ky khong chlfa cac ddu cach va cac dau
xuOng dong
Chii y: Xét doan chuong trinh ding d€ nhadp (tU ban phim) ba gi4 tri nguyén roi gan
cho ba bién a, b, c nhu' sau: int a,b,c;
scanf("%d%d%d”,&a,&b,&c);
DPE vao s0 liéu ta c6 thé thao tac theo nhiéu cach khac nhau:
Cach 1: Bua ba s0 vao ciing mOt dong, cac sO phan cach nhau bang d&u cach hodc dau
tab.
Cach 2: Bua ba s6 vao ba dong khac nhau.
Céach 3: Hai sO dau ciing mOt dong (cach nha béi dau cach hodc tab), s th(r ba trén
dong tiép theo.
Cach 4: SO th( nhat trén mOt dong, hai sO sau cting mOt dong ti€p theo (cach nhau bdi
dau cach hodc tab ).

2.5. Pua két qua ra may in:
D€ dua két qud ra mdy in ta dung ham chudn fprintf c6 dang sau:
fprintf(stdprn, di€u khién, d6i s6 1, d6i s0 2,...);
Tham s0 stdprn xé4c dinh thi€t bi dua ra 1a mdy in.
Piéu khi€n c6 dang dac ta nhu 1énh printf.
Dung giéng nhu 1&nh printf, chi khac 14 in ra may in.



Bai 4: TOAN TU VA BIEU THUC

Toéan hang 1a mét dai lugng c6 moOt gia tri nao d6. Toan hang bao gém hang,
bién, phan t& mang va ham.

Bi€u thc dugc 1ap tU c4c toan hang va cac phép tinh d€ tao nén nhiing gié tri
m&i. Bi€u thirc ding d€ dién dat mOt cong thlc, mOt qui trinh tinh toan, vi vay né la
mOt thanh phan khéng thé thi€u trong chuong trinh.

3.1. Bi€u thuc:

Bi€u thic 1a mot su két hop gilra cac phép toan va cac toan hang d€ dién dat
mOt cong thic toan hoc nao d6. Mbi bi€u thlic c6 sé trd vé mot gid tri. Nhu vay hang,
bié€n, phan t& mang va ham ciing dugc xem 1a bi€u thiic. Bi€u thlc thudng dugc ding
trong:

V& phai cla cau 1énh gan.

Lam tham sO thuc sy cla ham (trong trudng hgp truyén tham sO theo
gia tri).

Lam chi sO cho cac phan t& cla mOt mang.

Trong cac bi€u thlc diéu kién cUa cac cdu tric di€u khién.
3.2. Lénh gan:

Lénh gan c6 dang: v=e;

Trong d6 v 1a mot bié€n (hay phan t& clla mang), e 1a mOt bi€u thurc.

Lénh gan 6 thé s dung trong cac cau 1énh va cac biéu thlic khac.

Vi du 1: khi ta vi€t a=b=5; thi di€u d6 c6 nghia la gan gia tri cUa biéu thlc gan
b=5 cho bién a. K&t qUa la b=5 va a=5.

Vi du 2: z=(y=2)*(x=6); /* & day * 1a phép toén nhan */

gan 2 cho y, 6 cho x va nhan hai bi€u th(c lai cho ta z=12.

3.3. Cac phép toan s6 hoc:

Cac phép toan s& hoc hai ngbi gOm:

Phép toan Y nghia Vi du
+ Phép cOng a+b
- Phép trur a-b

* Phép nhan a*b



/ Phép chia a/b
% Phép 1ay phan du a%b

Phép toan trlr mOt ngdi - : vi du -(a+b) s€ ddo gia tri cla phép cOng (a+b).
Vidu:

11/3=3

11%3=2

-(2+6)=-8

Céc phép todn +, - ¢6 cung th( tu Uu tién va c6 th tu Uu tién nh6 hon cac phép
*./, % va ca ba phép nay lai c6 th( ty uu tién nhé hon phép trlr mOt ngdi.

Céc phép toan s6 hoc dugc thuc hién tU trai sang phai.

3.4. Cac phép toan quan hé va logic:

Phép toan quan hé va logic cho ta gié tri ding (1) hodc gia tri sai (0). N6i cach
khéc, khi cac di€u kién néu ra 1a diing thi ta nhan duoc gia tri 1, trdi 1ai ta nhan gia tri
0.

Céc phép toan quan hé:
Phép toan Y nghia Vidu
> So sanh 16n hon a>b
4>5 c6 giatri 0
>= So sanh 16n hon hodc bang  a>=b
6>=2 6 gid tri 1
< So sanh nho hon a<b
6<=7 co gia tri 1

<= So sanh nhd hon hodc a<=b
bang 8<=5 c6 gia tri 0
== So sanh bang nhau a==

6==6 6 gid tri 1
I= So sanh khac nhau al=b
9!=9 c6 gia tri 0
BOn phép todn dau c6 cung th( tu Uu tién, hai phép toan sau ciing cé cing sO
th( tu Uu tién nhung c6 th( ty uu tién thap hon bon phép toan dau.



Chii y: Céc phép toan quan hé c6 sO th(r tu Uu tién thap hon so vGi cac phép
toan sO hoc, cho nén bi€u thifc: i<n-1 dugc hiéu 1a i<(n-1).
Céc phép toan logic (trong C sU dung ba phép toén logic):

Phép phU dinh m&t ngoi !

a la
khac 0 0
bang 0 1
Phép va (AND) &&
Phép hoac (OR) ||
a b a&&b allb
khac 0 khac 0 1 1
khéc 0 bang 0 0 1
bang 0 khac 0 0 1
bang 0 bang 0 0 0

Céc phép quan hé c6 th( tU Uu tién nhd hon so véi phép todn phU dinh mot
ngbi !, nhung 16n hon so véi && va ||, vi vay bi€u thlc nhu:

(a<b)&&(c>d) 1 tuong duong véi bi€u thiic a<b&&c>d
3.5. Phép toan ting giam:

C dua ra hai phép toan mOt ngdi d€ ting va gidm cac bién (nguyén va thuc).
Toan t ting 12 ++ s& cOng 1 vao toan hang cUa no, toan tU gidm -- thi s& U todn
hang di 1.
Vidu: n=5;

++n; Chota n=6

--n; Chota n=4

Ta c6 th€ viét phép toan ++ va -- trudc hodc sau toan hang nhu sau: ++n, n++,
--n, n—-. SU khac nhau cUa ++n va n++ & chO: trong phép n++ thi ting sau khi gid tri cUa
no6 da dugc sU dung, con trong phép ++n thi n dugc ting trudc khi s dung. Su khac
nhau gi(ta n-- va --n cling nhu vay.
Vidu:

n=>5;

X=++n; Chota x=6van=6

X=n++ ; Chota x=5van=6



3.6. Cac phép toan trén bit :

Cac phép toan trén bit xem xét cac toan hang dudi dang mot chudi bit ch(
khong phdi 1a gia tri sO thong thudng. Vi du xét toan hang cé gié tri 1a 12, cac phép
toan trén bit sé coi sO 12 nay nhu 1100.

Cac phép toan trén bit gébm : &, |, A, ~, vv ... dugc tOng két qua bang sau:.

Toan tU Mo ta

AND (x &Y) MOi vi tri cUa bit trd vé két qua 1a 1 néu bit tai vi tri
tuong Ung cUa hai todn hang déula 1.

OR (x|y) M®i vi tri cUa bit trd vé két qua 1a 1 néu bit tai vj tri
tuong Ung cUa mOt trong hai todn hang 1a 1.

NOT (~ x) Pdo ngudc gid tri cic bit cUa todn hang (1 thanh 0 va
ngugc lai).

MOi vi tri cUa bit trd vé két qua 1a 1 néu bit tai vj tri
XOR (xAy) tuong Ung cla mOt trong hai todn hang 1a 1 ch(

khong phai cd hai cling 1a 1.

Cac phép toan trén bit xem ki€u d{r liéu sO nhu 1a s nhi phan 32-bit, gia tri sO
dugc dGi thanh gi tri bit d€ tinh toan trudc roi sau d6 sé trd vé két qua & dang so
ban dau. Vi du:

Bi€u thlfc 10 & 15 c6 nghia la (1010 & 1111) trd vé gia tri 1010 ¢ nghia la 10.

Bi€u th(c 10 | 15 c6 nghia 1a (1010 | 1111) trd v€ gié tri 1111 c6 nghia la 15.

Bi€u thlrc 10 A 15 c6 nghia 1a (1010 A 1111) trd v€ gia tri 0101 c6 nghia 14 5.

Bi€u thc ~10 c6 nghia A ( ~1010 ) wd vé gid i
1111.1111.1111.1111.1111.1111.1111.0101 ¢6 nghia la -11.

3.7. Th tu Uu tién cac phép toan:

Cac phép toan c6 d6 uu tién khéc nhau, di€u ndy c6 y nghia trong ciing mot biéu
thrc sé c6 mOt s6 phép toan nay dugc thuc hién trudc mOt s phép toan khac.

Th( tu uu tién cla cac phép toan dugc trinh bay trong bang sau:

TT  Phép toan Trinh tu két

hop
1 01l Trai qua phai



2 I ~ & - (trlr mOt ngbi) ++ -- (type ) sizeof Phai qua trai
3 */ % Trai qua phai
4 + - Trai qua phai
5 << >> Tréi qua phai
6 <<= >>= Trai qua phai
7 == I= Trai qua phai
8 & Tréi qua phai
9 A Trai qua phai
10 | Trai qua phai
11 && Tréi qua phai
12 I Trai qua phai
13 ? Phai qua trai
14 = 4= o= *= /= %= <<= >>= &= A= Phai qua trai

Chu thich:

Céc phép toan trén mOt dong c6 cung th( tu Uu tién, cac phép toan & hang trén
c6 sO thr tu Uu tién cao hon cac phép todn & hang dudi.

DOi vGi cac phép toan cling mUc Uu tién thi trinh ty tinh to4n c6 th€ tU trai qua
phai hay ngugc 1ai dugc chi ra trong cOt trinh tu' két hop.
Vi du: Bi€u thlrc *--px tuong dudng véi bi€u thlc *(--px) vi cdc phép toan *, -- cling
mUc d6 Uu tién nhung dugc thuc hién tU phdi qua tréi.

Bi€u thlrc 8/4*6 tuong duong v4i (8/4)*6 (thuc hién tlr trdi qua phai)

Nén ding cac dau ngodc tron d€ viét bi€u thlrc mOt cach 1d rang nhat.
Céac phép toan khac:

[ ] Dung d€ bi€u dién phan t& mang, vi du: a[i][j]

& Phép toan 18y dia chi, vi du: &x

(type) 1a phép chuyén ddi ki€u, vi du: (float)(x+y)
3.8. Chuy€n déi kiéu gia tri:

Viéc chuyén ddi ki€u gia tri thudng dién ra mOt cach tu dOng trong hai truOng
hop sau:

Khi gan bi€u thltc gdm céc todn hang khac ki€u dit liéu.



Khi mOt gié tri ki€u d{r liéu ndy duoc gan cho mOt bién (hodc phan tl
mang) ki€u d{t liéu khac. Pi€u nay xdy ra trong 1&nh gan, trong viéc truyén gia tri cac
tham s0.

Ngoai ra, ta c6 th€ chuyén gia tri t mOt ki€u d{F liéu nay sang moOt kiéu d{r
liéu bat ky ma ta mubn bang phép chuyén ki€u nhu sau: (type) <bi€u thlrc>

Vi du: (float) (a+b);

/* chi y th(r ty' Uu tién cac phép toan*/

(int)1.4*10=1*10=10

(int)(1.4*10)=(int)14.0=14

Chuyén d6i ki€u dit liéu tu dOng trong biéu thic:

Khi hai todn hang trong mOt phép toan c6 ki€u khac nhau thi ki€u thap hon sé
dugc nang thanh ki€u cao hon trude khi thuc hién phép todn. Piéu nay dugc goi la
tdng cap ki€u. Su phét trién vé kiu d{r liéu theo th(r tu sau: char < int <long <float
<double. K&t qua thu dugc 1a mot gia trj ki€u cao hon. Chang han:

Gilta int va long thi int chuy€n thanh long.

Gilra int va float thi int chuy€n thanh float.

Gilra float va double thi float chuy€n thanh double.

Vidu: char ch;
int i;
float f;
double d;
result = (ch/i) + (f*d) — (f+i);
V VYV

int ,double ﬂoatI

_

douFle

double
Chuyén d6i ki€u théng qua phép gan:
Gia tri cQa vé€ phdi dugc chuyén sang kiu cUa v€ trai d6 1a ki€u cUa két qua.
Kiéu int c6 thé dugc dugc chuyén thanh float. Ki€u float ¢ thé chuyén thanh int do



chat di phan sau dau phdy. Ki€u double chuyén thanh float bang cach lam tron. Kiéu
long dugc chuyén thanh int.

Vidu: int n;

n=15.6 /*gid tri cUa n1a 15%/



Bai 5: CAC CAU TRUC LUA CHON
5.1. Cau triic lua chon - if-else:

Lénh if cho phép chuong trinh 1ua chon chay theo m&t trong hai nhanh tuy
thudc vao gia tri ding hodc sai cla bi€u thitc diéu kién. N6 c6 hai cach viét nhu sau:

if (bi€u thurc) if (bi€u thirc)
khoi 1énh (1); khoi 1énh (1);
else
khoi 1&nh (2);
/* Dang 1 */ /* Dang 2 */

Dang 1: Mdy xéc dinh gia tri cQa biéu thitc. Néu bi€u thirc ding (biéu thitc c6
gia tri khac 0) méy s€ thuc hién kh@i 1énh 1 va sau d6 sé thuc hién cac 1é€nh tiép sau
1énh if trong chuong trinh. Néu biéu thic sai (bi€u thic cé gia tri bang 0) thi may bd
qua khoi 1&nh 1 ma thuc hién ngay cac 1&nh ti€p sau 1€nh if trong chuong trinh.

Dang 2: May xéc dinh gid tri cQa bi€u thc. Néu bi€u thlc ding (bi€u thlc c6
gia tri khac 0) mdy sé€ thuc hién khoi 1énh 1 va sau dé sé thuc hién cac 1énh ti€p sau
khoi 1énh 2 trong chuong trinh. Néu biéu thirc sai (bi€u thlic c6 gia tri bang 0) thi may
bd qua khoi 1énh 1 ma thuc hién khGi 1&nh 2 sau d6 thuc hién ti€p cac 1énh ti€p sau
khoi 1énh 2 trong chuong trinh.

Vi du:Viét chuong trinh nhap vao hai s a va b, tim max cUa hai s6 r6i in két qud 1én
man hinh.

Céach 1:

#include "stdio.h"

main()

float a,b,max;
printf("\n Cho a=");
scanf("%f",&a);
printf("\n Cho b=");
scanf("%f",&b);
max=a;

if (b>max) max=b;

printf(" \n Max cua hai so a=%8.2f va b=%8.2f la Max=%8.2f",a,b,max);



}
Céch 2:
#include "stdio.h"
main()
{
float a,b,max;
printf("\n Cho a=");
scanf("%f",&a);
printf("\n Cho b=");
scanf("%f",&b);
if (a>b) max=a;
else max=b;
printf(" \n Max cua hai so a=%8.2f va b=%8.2f la Max=%8.2f",a,b,max);
}
Su 16ng nhau cUa cac 1énh if:
C cho phép st dung cac 1énh if 16ng nhau c6 nghia 1a trong cac khoi 1é€nh (1) va
(2) & trén c6 th€ ch(fa cac 1énh if - else khac. Trong truOng hop nay, néu khong si
dung cac ddu m@, déng ngodc cho cac khoi thi s€ c6 thé€ bi nham 1an gilra cac if-else.
Chu ¥ 1a may s€ ghép 1énh else véi 1énh if khong cé else gan nhat. Chang han
nhu doan chuong trinh vi du sau:
if (n>0) /* if th(r nhat*/
if (a>b) /% if th(t hai®/
z=a;
else
z=b;
thi else & day sé di vdi if th( hai.
DPoan chuong trinh trén tuong duong voi:
if (n>0) /* if th nhat*/
{
if (a>b) /* if th(r hai*/
z=a;

else



z=b;
}
Trudng hgp ta muln else di vdi if th( nhat thi ta viét nhu sau:
if (n>0) /* if th nhat*/

{
if (a>b) /* if th( hai*/
z=a;
}
else
z=b;

Khi mu6n thuc hién mot trong n quy€t dinh ta c6 thé st dung cau tric sau:

if (bi€u thic 1)

khéi 1énh 1;

else if (bi€u thirc 2)
khoOi 1énh 2;

else if (bi€u thic n-1)
khOi 1énh n-1;

else

khOi 1énh n;

Trong cau tric ndy, may s€ di ki€m tra 1an lugt tU biu thic 1 trd di. Néu biéu
thrc thri (1,2, ...n-1) c6 gia tri khac 0, may sé€ thuc hién khoi 1énh i, réi sau dé di thuc
hién 1énh ndm ti€p sau khGi 1énh n trong chuong trinh.

Néu tat ca n-1 biéu thirc déu co gia tri sai (bang 0), thi may s€ thuc hién khéi
1énh n roi sau d6 di thuc hién 1&énh nam ti€p theo khGi 1énh n trong chuong trinh.

Vi du: Chuong trinh gidi phuong trinh bac hai.
#include "stdio.h"
main()

{ float a,b,c,d,x1,x2;

printf("\n Nhap a, b, c:");

scanf("%f%f%f,&a&b&c);

d=b*b-4*a*c;



if (d<0.0)
printf("\n Phuong trinh vo nghiem ");
else if (d==0.0)
printf("\n Phuong trinh co nghiem kep x1,2=%8.2f",-b/(2*a));
else
{ printf("\n Phuong trinh co hai nghiem ");
printf("\n x1=%8.2f",(-b+sqrt(d))/(2*a));
printf("\n x2=%8.2{",(-b-sqrt(d))/(2*a));
}
5.2. L&énh nhdy khéong diéu kién — goto:

Nhan c6 ciing dang nhu tén bién va ¢ ddu: dUng & phia sau. Nhan c6 thé dugc
gan cho bat ky cau 1énh nao trong chuong trinh.
Vidu: ts: s=s++;

thi ¢ day ts 1a nhan cUa cau 1énh gan s=s++.
Toéan t goto c6 dang:

goto nhan;

Khi gdp toan t(f ndy may sé nhdy tGi cau 1énh c6 nhin viét sau tU khod goto.
Khi diing toan t(r goto can chii y:

Cau 1énh goto va nhan phai nam trong mOt ham, c6 nghia 1a 1énh goto chi cho
phép nhdy tUr vi tri nay dén vi tri khac trong than m&t ham va khong th€ dung d€ nhdy
tU mOt ham ndy sang mOt ham khéc.

Khong cho phép ding 1énh goto d€ nhdy tUr ngoai vao trong mOt khoi 1énh. Tuy
nhién vi€c nhdy tU trong mOt khoi 1énh ra ngoai 1a hoan toan hop 1€. Vi du nhu doan

chuong trinh sau la sai.

gotonl; L.
....... { .
{ .. nl: printf("\n Gia tri cua N la: ");
nl: printf("\n GiatricuaNla:"); ...
..... }
} goto nl;

Vi du: Tinh tOng s=1+2+3+....+10
#include "stdio.h"



main()
{ int s,i;
i=s=0;
tong: ++i;
S=S+i;
if (i<10) goto tong;
printf("\n tong s=%d",s);
}
5.3. Cau triic lua chon - switch:
La cau tric tao nhiéu nhanh Iua chon. N6 cin c vao gia tri clla mOt biéu thic
nguyén d€ chon moOt trong nhi€u nhénh.

Cu phép:
switch (bi€u thirc nguyén )
{
case nl:
khéi 1énh 1
case n2:
khoi 1énh 2
case nk
khOi 1énh k
[ default:
khOi 1énh k+1]
}

Vi ni 1a cac sO nguyén, hang ky tu hodc bi€u thic hang. Cac ni can c6 gia tri
khac nhau. Poan chuodng trinh nam gilta cac ddu { } goi 1a than cUa 1énh switch.

default 1a m&t thanh phan khong bat budc phai c6 trong than cUa switch.

Su hoat dOng cUa 1énh switch phu thudc vao gié tri cla biéu thlc viét trong
ddu ngodc () nhu sau:

Khi gia tri cUa biu thic nay bang ni, may s& nhay tdi cac cau 1énh c6 nhan la

case ni.



Khi gié tri cUa bi€u thlc khac tat cd céc ni thi cach 1am viéc cUa mdy lai phu
thuQc vao su c6 mat hay khong cla 1énh default nhu sau:

Khi c6 default may s€ nhdy t&i cau 1€nh sau nhan default.
Khi khong c6 default may s€ nhdy ra khoi cdu triic switch.
Chii ¥

May s€ nhdy ra khoi 1énh switch khi né gdp cau 1énh break hodc dau ngodc
nhon déng cudi ciing cla than switch. Ta ciing c6 th€ ding cau 1&nh goto trong than
cUa 1énh switch d€ nhdy t&i mOt cau 1&nh bat ky bén ngoai switch.

Khi 1énh switch nam trong than mOt ham nao d6 thi ta c6 th€ s& dung cau 1énh
return trong than cUa switch dé€ ra khdi ham nay (1énh return sé& dé cap sau).

Khi may nhdy t&i mOt cau 1énh nao dé thi su hoat dOng ti€p theo cla nb sé&
phu thulc vao cac cau 1énh ding sau cau 1énh nay. Nhu vay n€u may nhdy tdi cau
1énh c6 nhan case ni thi né c6 thé thuc hién tat cd cac cau 1énh sau dé cho tGi khi nao
gdp cau 1&nh break, goto hodc return. N6i cach khac, may c6 th€ di tUr nhém 1énh thudc
case ni sang nhém 1énh thudc case th(r ni+1. Néu mo&i nhom 1énh dugc két thic bang
break thi 1&énh switch sé& thuc hién nhi€u nhat mot trong cdc nhém 1&nh nay.

Vi du: Lap chuong trinh phéan loai hoc sinh theo di€m s dung cau tric switch:
#include "stdio.h"
main()
{ int diem;
tt: printf("\nVao du lieu:");
printf("\n Diem =");
scanf("%d",&diem);
switch (diem)
{
case O:
case 1:
case 2:
case 3:printf("Kem\n");break;
case 4:printf("Yeu\n");break;
case 5:

case 6:printf("Trung binh\n");break;



case 7:
case 8:printf("Kha\n");break;
case 9:
case 10:printf("Gioi\n");break;
default:printf(Vao sai\n);
}
printf("Tiep tuc 1, dung 0:")
scanf("%d",&diem);
if (diem==1) goto tt;
getch();

return;



Bai 6: CAC CAU TRUC LAP
6.1. Cau tric lap véi 1énh while va for:
6.1.1. Cau triic 1ap v6i 1énh while:
Cu phap:
while (bi€u thitc di€u kién)
Lénh don hodc khoi 1énh;

Nhu vay 1énh while gdbm mot bi€u thitc diéu kién va than cla vong 1dp. Than
cUa vong 1ap c6 th€ 1a mOt 1énh don hodc mot khdi 1énh.

Hoat dOng cla vong 1ap:

Budc 1: May xéac dinh gid tri cla biéu thrc.

Budc 2: Néu bi€u thlc c6 gia tri khac khong (bi€u thlic diing), may sé thuc
hién 1énh don hodc khGi 1€énh trong than cla while sau dé quay lai budc 1.

Budc 3: Néu bi€u thlc c6 gia tri 0 (bi€u thic sai), may sé€ ra khoi vong 1dp
while va chuyén téi thuc hién cau 1€nh ti€p sau vong 1ap while trong chuong trinh.
Chi ¥:

Trong cic dau ngodc () sau while chdng nhiing cé thé dat moét biu thlc ma
con c6 thé dat mOt day bi€u thlc phan cach nhau béi ddu phdy. Tinh diing sai cla day
bi€u thltc dugc hi€u 1a tinh diing sai cla bi€u th(tc cudi cling trong day.

Bén trong than cla mOt vong while 1ai c6 thé s( dung cac vong while khac.
Bang céach d6 ta di xdy dung dugc cac vong 1ap 16ng nhau.

Khi gap cau 1énh break trong than vong 1ap while, mdy sé€ thoat khdi vong lap
while ch(a cu 1€énh nay.

Trong than vong 13p while c6 thé s dung 1&nh goto d€ nhdy ra khdi vong 13p
dén mot vi tri mong mubn bat ky. Ta ciing c¢6 th€ sU dung toan tU return trong than
vong 1ap while d€ ra khoi mOt ham nao doé.

Vi du: Chuong trinh tinh tich vé huéng cUa hai véc tO x va y:
Céach 1:

#include "stdio.h"

float x[]={2,3.4,4.6,21}, y[]={24,12.3,56.8,32.9};

main()

{ float s=0;



Céach 2:

int i=-1;

while (++i<4)

s+=x[i]*y[il;

printf("\n Tich vo huong hai vec to x va y 1a:%8.2{" s);

#include "stdio.h"
float x[]1={2,3.4,4.6,21}, y[1={24,12.3,56.8,32.9};

main()

{

Céach 3:

float s=0;
int i=0;
while (1)
{
st=x[i]*yli];
if (++i>=4) goto kt;
}
kt: printf("\n Tich vo huong hai vec to x va y 1a:%8.2f",s);

#include "stdio.h"
float x[]1={2,3.4,4.6,21}, y[1={24,12.3,56.8,32.9};

main()

{

float s=0;
int i=0;
while (s+=x[i]*y[i], ++i<=3);

printf("\n Tich vo huong hai vec to x va y la:%8.2f",s);



6.1.2. Cau triic lap v6i 1énh for:
Cu phap:
for (bi€u thirc 1; bi€u thic 2; bi€u thic 3)
Lénh don hodc khoi 1énh ;

Lénh for gbm ba bi€u thltc va than vong for. Than vong for 1a m&t cau 1énh don
hodc mot khGi 1énh viét sau tlr khod for. Bat ky bi€u thiic nao trong ba biéu thUc trén
c6 thé vang mat nhung phai c6 dau ;

Thong thudng biu thiic 1 1a toan tU gén d€ tao gid tri ban dau cho bién diéu
khi€n, bi€u thic 2 1a mOt bi€u thlc quan hé logic biéu thi di€u kién dé€ ti€p tuc vong
13p, bi€u thlc ba 1a mOt toan t(f gan dung d€ thay d0i gi tri cUa bi€n di€u khién.

Hoat dOng cUa 1énh for:

Budc 1: Tinh biéu thirc 1

Budc 2: Tinh gié tri cUa bi€u thlc 2. Tuy thubc vao gia tri ding sai cUa biéu
th(tc 2 d€ may lua chon mdt trong hai nhanh:

Né€u biéu thifc 2 c6 gié tri 0 (sai), may sé€ ra khdi for va chuyén t&i cau 1énh sau
for.

Néu biéu thlc 2 c6 gia tri khac 0 (ding), may sé€ thuc hién cac cau 1énh trong
than vong for mOt 1an n(ra sau d6 thuc hién bi€u thlc 3 va quay lai budc 2 d€ bat dau
mOt lugt mdi clla vong 1ap.

Chi ¥:

Né&u biéu thlc 2 vang mat thi né luén dugc xem la ding. Trong truOng hop nay
vié€c ra khoi vong for can phai dugc thuc hién nhG cac 1é€nh break, goto hodc return
viét trong than cUa vong 1ap.

Trong dau ngodc tron sau tU khoa for gdm ba bi€u thlic phan cach nhau béi dau
; Trong mOi bi€u thlc khong nhiimg c6 thé viét mot biéu thlc ma c6 quyén viét mot
day bi€u thlc phan cach nhau bdi dau phdy. Khi d6 cac bi€u thirc trong mOi phan
dudgc xac dinh tU trai sang phai. Tinh ding sai cUa day bi€u thUc dugc tinh 1a tinh ding
sai cUa bi€u thlc cudi cing trong diy nay.

Trong than cUa for ta c6 th€ dung thém cac vong for khac, vi thé ta c6 th€ xay

dung cac vong for 106ng nhau.



Khi gdp cau 1€nh break trong than vong for, mdy ra s€ ra khéi vong for sdu nhat
ch(fa cau 1énh nay. Trong than vong for ciing c6 thé sU dung toan tU goto d€ nhdy dén
mOt vi tri mong mudn bat ky.

Vi du 1: Nhap mOt day sO roi ddo nguoc th(r tu cla no.
Céch 1:

#include “stdio.h”

float x[]={1.3,2.5,7.98,56.9,7.23};

int n=sizeof(x)/sizeof(float);/* sO phan tUr clla mang x*/

main()

{ int i,j;

float c;
for (i=0,j=n-1;i<j;++i,--j)
{
c=x[il;x[i]=x[j];x[jl=c;
}
printf(“\n Day so dao la \n\n");
for (i=0;i<n;++i)
printf(“%8.21” x[i]);
}
Céch 2:

#include “stdio.h”

float x[]={1.3,2.5,7.98,56.9,7.23};

int n=sizeof(x)/sizeof(float);

main()

{

int L,j;

float c;

for (i=0,j=n-1;i<j;c=x[i],x[i]=x[j],x[j]=c,++i,--j)
printf(“\n Day so dao la \n\n”);

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

fprintf(stdprn,“%8.2f” x[i]);



Céach 3:
#include “stdio.h”
float x[]={1.3,2.5,7.98,56.9,7.23};

int n=sizeof(x)/sizeof(float);

main()
{
int i=0,j=n-1;
float c;
for (53)
{

c=x[il;x[i]=x[jL;x[j]=c;
if (++i>--j) break;
}
printf(“\n Day so dao la \n\n”);
for (i=-1;i++<n-1; printf(“%8.2f” x[i]));

6.2. Vong lap do-while

Khéc vGi cac vong 1ap while va for, viéc kiém tra di€u kién két thiic dugc dat
3 ngay dau vong 13p, trong vong 18p do while viéc ki€m tra diéu kién két thic dugc
dat cubi vong 1ap. Nhu vay than cla vong 1ap bao gid ciing dugc thuc hién it nhat
mOt 1an.

Cu phép:

do

Lénh don hodc khéi 1énh;

while (bi€u thlfc);
Hoat dong cla vong 1ap nhu sau:

Budc 1: May thuc hién cac 1énh trong than cla vong 1ap.

Budc 2: May s€ xéc dinh gi4 tri cUa bi€u thlc sau tU khoa while r6i quyét dinh
thuc hién nhu sau:

Néu bi€u thic ding (khac 0) mdy sé budc 1.



Néu biéu thlc sai (bang 0) may sé& két thic vong 1dp va chuyén téi thuc hién
1énh dUng sau vong lap while.

Nh(mng diéu luu y vGi toan t(r while & trén hoan toan ding vGi do while.
Vi du: Poan chudng trinh xac dinh phan t& &m dau tién trong cac phan tf cla mang
X.

#include "stdio.h"

float x[5],c;
main()
{
int i=0;
printf("\n nhap gia tri cho ma tran x ");
for (i=0;i<=4;++i)
{
printf("\n x[%d]=",i);
scanf("%f",&c);
ylil=c;
}
do
++i;
while (x[i]>=0 && i<=4);
if (i<=4)
printf("\n Phan tu am dau tien = x[%d]=%8.2f",i,x[i]);
else
printf("\n Mang khong c6 phan tu am ");
}

6.3. Cau lénh break:

Cau 1énh break cho phép ra khdi cic vong 1ap: for, while, do-while va 1énh
switch. Khi c6 nhi€u vong 1dp 10ng nhau, cau 1&€nh break sé két thic vong 1dp bén
trong nhat. Moi cau 1&nh break c6 thé thay bang cau 1&nh goto v&i nhan thich hop.

Vi du: Biét sO nguyén duong n sé 1a s6 nguyén td n€u né khong chia hét cho céc s
nguyén trong khodng tUr 2 dén can bac hai clla n. Viét doan chuong trinh doc vao so

nguyén duong n, xem n c6 1a sO nguyén tO0.



# include "stdio.h"
# include "math.h"
unsigned int n;

main()

int i,nt=1;
printf("\n cho n=");
scanf("%d",&n);
for (i=2;i<=sqrt(n);++i)
if (n % 1)==0)
{ nt=0;
break;

if (nt)
printf("\n %d la so nguyen to",n);
else
printf("\n %d khong la so nguyen to",n);
}
6.4. Cau 1énh continue:

Trai v&i cau 1énh break, 1énh continue ding d€ bat dau mot luot mGi cUa vong
13p ch(fa né. Trong while va do while, 1énh continue chuyén di€u khién vé thuc hién
ki€m tra bi€u thirc di€u kién, con trong 1énh for 1énh continue chuyén diéu khién vé
1énh tinh bi€u thic 3, sau d6 quay lai buGc 2 d€ bat ddu mOt vong mdi clia vong 13p.
Cht y: Lénh continue chi 4p dung cho vong 1ap ch( khong ap dung cho switch.

Vi du: Viét chuong trinh nhdp mOt ma trén a sau do:

Tinh tGng cac phan t& duong cUa a.

Xac dinh s6 phan t& duong cUa a.

Tim cuc dai trong cac phan t& duong cUa a.

#include "stdio.h"
float a[3[4];
main()

{ int i,j,soptd=0;



float tongduong=0,cucdai=0,phu;
for (i=0;i<3;++i)
for (j=0;i<4;++j)
{ printf("\n a[%d][%d]=",i,j );
scanf("%f",&phu);
a[i][jl=phu;
if (a[i][j1<=0) continue;
tongduong+=ali][jl;
++soptd;
if (cucdai<al[i][j]) cucdai=alil[jl;
}
printf("\n So phan tu duong la: %d",soptd);
printf("\n Tong cac phan tu duong la: %8.2f",tongduong);
printf("\n Cuc dai phan tu duong la: %8.2f",cucdai);



Bai 7: CON TRO VA MANG

Con tré 1a mét bién chlta dia chi ving nh& cla bién, ch( khong luu trit gié tri
cUa bién d6. Néu moOt bién chira dia chi clla mOt bi€n khéc, thi bién nay dugc goi la
con tr® trd dén bi€n th( hai kia.

7.1. Con trO va dia chi:

Vi con trd ch(a dia chi cUa bi€n nén né c6 th€ xam nhép vao bién mot cach
gian ti€p thong qua con trd. Gid st x 1a mOt bién kiéu int, va gid st px 1a mot con trd
ciing ki€u int dugc tao ra bang mot cach nao do.

Phép todn mOt ngdi &: Cho dia chi cla bién tuong Ung, nén cau lénh sau:
px=&x;
sé gan dia chi clla bi€n x cho con trd px, va px by gi® dugc goi 1a con trd trd téi bién
x. Phép toan & chi 4p dung dugc cho cac bién va phan tr clla mang, khéng cho phép
18y dia chi clla m6t bi€u thitc chung chung, vi du: &(x+1) va &3 la khong hop 1€é.

Phép toan mOt ngdi *: Gid st px 1a mOt con trd, khi d6 *px sé cho két qua la
n0i dung cUa 6 nh& do px tré dén.

Cu phép khai béo bién con trd c6 dang:
<tén ki€u> *<tén con trd>
Vi du: Khai bao con tré px kiéu int:
int *px;

Khai bao trén di ngu y néi rang rang t6 hgp *px c6 ki€u int, tlc 1a néu px xuat
hién trong ng(t cdnh *px thi né ciing tuong duong véi bién ¢ kiéu int.
7.2. Con tr® va mang mot chiu:

Trong C c6 m&i quan hé chat ché gilta con trd va mdng: cac phan tf cla mang
c6 th€ dugc xéac dinh nhd chi s6 hodc thong qua con tro.
7.2.1. Phép toan 1ay dia chi:

Gid sU ta c6 khai bao: double b[20]; Khi d6 phép toan: &b[9] sé€ cho dia chi cUa
phan t(r b[9].

7.2.2. Tén mang la m&t hang dia chi:

Khi chiing ta khai béo: float a[10]; may s& b0 tri b6 tri cho mdng a muoi
khodng nhd lién ti€p, mbi khodng nhd& 1a 4 byte. Nhu' vy, néu biét dia chi cla mOt



phén t(r ndo d6 clla mang a, thi ta c6 th€ dé dang suy ra dia chi cUa cac phan tUr khac
clla mang.
Trong C ta co:
a tuong duong vGi &a[0]
a+i trong duong voi &ali]
*(a+i) tuong duong vdi a[i]
7.2.3. Con trd tro t6i cac phan t& clla mang mot chiu:
Khi con trd pa trd t&i phan t( a[k] cUa mang a thi:
pa+i trd t&i phan t&r th( i sau a[k], c6 nghia 1a né tré téi a[k-+i].
pa-i tr@ tGi phan tU th( i truGe a[k], c6 nghia 1a né tré téi a[k-i].
*(pa+i) tuong duong vai palil.
Nhu vay, sau hai cau 1énh:
float a[20],*pa;
pa=a;
thi bOn cach viét sau c6 tac dung nhu nhau va cling truy cap dén phan t& th( i cla
mang a:
alil  *(ati) palil *(pati)
Vi du: Vao s liéu cho cac phan t clla mOt mdng va tinh tOng cac phan t( cla ching:
Céach 1:
#include "stdio.h"
main()
{ float a[4],tong;
int i;
for (i=0;i<4;++i)
{ printf("\n a[%d]=",i); scanf("%f",a+i);
}
tong=0;
for (i=0;i<4;++i)
tong+=al[i];

printf("\n Tong cac phan tu mang 1a:%8.2f ",tong);

Cach 2:



#include "stdio.h"

main()
{ float a[4],tong, *troa;
int i;
troa=a;
for (i=0;i<4;++i)
{ printf("\n a[%d]=",i); scanf("%f",&troali]);
}
tong=0;
for (i=0;i<4;++i)
tong+=troali];
printf("\n Tong cac phan tu mang la:%8.2f ",tong);
}
Cach 3:
#include "stdio.h"
main()
{
float a[4],tong, *troa;
int i;
troa=a;
for (i=0;i<4;++i)
{
printf("\n a[%d]=",i);
scanf("%f" troa+i);
}
tong=0;
for (i=0;i<4;++i)
tong+="*(troa+1i);
printf("\n Tong cac phan tu mang la:%8.2f ",tong);
}

Chii y: Mang moOt chi€u va con trd tuong Ung phai cing ki€u d{t liéu.



7.2.4. MAng, con tro va xau ky tu:

Nhu ta da biét trudc day, xau ky tu 1a mOt day ky tu dat trong hai dau nhay
kép, vi du nhu xau ky tu: "Viet nam".

Khi gdp moét xau ky tu, may s€ cap phat mOt khodng nhé cho mOt mang kiéu
char dU 16n dé€ ch(ra cac ky tu cla xau va ch(a thém ky tu "\0' ding lam ky tu két thic
cUa mot xau ky tu. MOi ky tu cla xau dugc chifa trong mOt phan t(f clla mang.

Ciing giong nhu tén mang, xau ky tu 1a mot hang dia chi bi€u thi dia chi phan
t(r dau tién cla mang ch(fa né. Vi vy néu ta khai bao bién xau nhu mét con tré ki€u
char:

char *xau;
thi phép gan: xau="Ha noi" ; 1a hoan toan c6 nghia. Sau khi thuc hién cau 1énh nay trong
con trd xau sé cé dia chi ddu cUa mang (ki€u char) dang ch(fa xau ky tu bén phai. Khi
do céc clu 1énh: puts("Ha noi");

puts(xau);
s€ c6 cung mOt tac dung la cho hién 1én man hinh dong ch{t Ha noi.

Mang kiu char thudng dung d€ chta mOt day ky tu. Vi du, d€ nap tU ban
phim tén cla mOt ngudi ta ding mOt mang ki€u char vdi d6 dai 25, ta s&r dung cac cau
1énh sau:

char ten[25]; printf("\n Ho ten:"); gets(ten);

Bay gi0 chiing ta s xem xét gi(ta mang ki€u char va con trd ki€u char c6
nhiing gi giOng va khac nhau. P€ thdy dugc su khac nhau cla ching, ta dUa ra sU’ so
sanh sau:

char *xau, ten[15];

ten="Ha noi" (1)

gets(xau);  (2)

Cac cau l1énh (1) va (2) 1a khong hgp 1é. Cau 1énh (1) sai vi ten 1a m6t hang dia
chi va ta khéng th€ gan mo6t hang dia chi nay cho mot hang dia chi khac. Cau 1é&nh (2)
khong thuc hién dugc béi muc dich cla cau 1énh 1a doc tUr ban phim mOt ddy ky tu va
luu vao mOt ving nhd ma con tré xau trd t4i vi dia chi ving nhé cla con tré xau con
chua xac dinh. Néu trd xau da trd t6i mOt viing nhd ndo dé thi cau 1énh (2) hoan toan
thuc hién dugc. Chang han nhu sau khi thuc hién cau 1énh:



xau=ten; thi cdch viét: gets(ten) ; va gets(xau); déu cho phép nhdp xau ki tu vao
con trd xau.
7.3. Con tr® va mang nhi€u chiéu:
7.3.1. Phép cOng dia chi trong mang hai chiu:
Gia s(r ta c6 mang hai chiéu a[2][3] c6 6 phan t Ung v4i sdu dia chi lién ti€p
trong b0 nhG dugc x€p theo th(r tu sau:
Phantd a[0][0]  a[0][1] a[0][2] a[1][0] a[1][1] a[1][2]
Piachi 1 2 3 4 5 6
Tén mang a bi€u thi dia chi dau tién cla mang. Phép cOng dia chi ¢ day dugc
thuc hién nhu sau: C coi mang hai chiéu 1a mdng (mét chi€u) cla mdng, nhu vay
khai bao
float a[2][3]; thi a 1a mdng ma m&i phan t( cla né 1a mOt day 3 sO thuc
(mOt hang clla mang).
Vi vay:
a trd phan tU th( nhat cla mang: phan t(r a[0][0]
a+1 tré phan t(r dau hang th(t hai clla mdng: phan tUr a[1][0],

a+i trd phan t dau hang th( i clla mang: phan t( a[i][0].
7.3.2. Con tré va mang hai chi€u:

DPE& 1an lugt duyét trén cac phan t cla mang hai chi€u ta c6 thé€ dung con trd
nhu minh hoa & vi du sau:

float *pa,a[2][3];

pa=(float*)a;
khi do:

pa tré tdi a[0][0]

pa+1 trd tGi a[0][1]

pa+2 trd tGi a[0][2]

pa+3 tro t&i a[1][0]

pa+4 trd tGi a[1][1]

pa+5 tro tGi a[1][2]
Vi du: Dung con tré d€ vao s0 liéu cho mdng hai chiéu.



Cach 1:
#include "stdio.h"

main()
{ float a[2][3],*pa;
int i;
pa=(float*)a;
for (i=0;i<6;++i)
scanf("%f",pa+i);
}
Céch 2:

#include "stdio.h"
main()

{ float a[2][3],*pa; int i;

for (i=0;i<6;++i)
scanf("%f",(float*)a+i);

}

7.4. Ki€u con trd, ki€u dia chi, cac phép toan trén con trd:
7.4.1. Ki€u con trd va ki€u dia chi:

Con tr6 ding d€ luu dia chi cla bién. M6i ki€u dia chi clia bién can c6 ki€u
con trd tuong Ung. Phép gan dia chi cho con trd chi cé thé thuc hién duogc khi kiu dia
chi phtt hop vdi ki€u con trd. Theo khai béo:

float a[20][30],*pa,(*pm)[30];

/* N€u khai bao float *p3[30]; thi p3 1a mang 30 con tro kiéu float;
p3[0]=a; */
thi:

pa 1a con tr0 float

pm 1a con trd kiéu float [30]

a la dia chi kiéu float [30]

Vi thé phép gan:

pa=a; 1a khéng hgp 1€ (tuy nhién sé c6 qua trinh chuyén kiéu tu dOng).
Nhung phép gan:

pm=a; 1a hgp 1é.



Vi du :float a[2][3]={{1.0,2.0,3.0}{4.0,5.0,6.0} }, *p, *mp3[3];
float b[3]; int i;
p=(float *)a;
pm3=a;
for (i=0;i<6;i++)
printf(“%f ”, *(p+i));
b=(float*)pm3;
for (i=0;i<3;i++)
printf(“%f ”, b[i]);
b=(float*)(pm3+1);
for (i=0;i<3;i++)
printf(“%f ”, b[i]);
7.4.2. Cac phép toan trén con tro:
C6 4 phép toan lién quan dén con trd va dai chi 1a:
Phép gan.
Phép ting gidm dia chi.
Phép truy cap b0 nhg.
Phép so sanh.
Phép gan: Phép gan chi thuc hién véi cac con tro ciing ki€u. Muln gén cac con trd khéac
ki€u phai ding phép ép ki€u nhu vi du sau:
int x;
char *pc;
pc=(char*)(&x);
Phép ting gidm dia chi: D& minh hoa chi ti€t cho phép toan ndy, ta xét vi dU sau:
C4c cau lénh:
float x[30],*px;
px=&x[10];
cho con trd px 1a con trd float trd t&i phan t& x[10]. Ta c6:
px+i trd téi phan tU x[10+i]
px-i trd t&i phan t0r x[10-i]
Phép truy cap b0 nhé: Con tro float trd tdi dia chi dai 4 byte, con trd int tré t&i
dia chi dai 2 byte, con trd char tré t&i dia chi dai 1 byte. Gid st ta ¢6 cé khai béo:



float *pf;
int *pi;
char *pc;
Khi d6 ta c6 cac nhan xét sau:
Néu trd pf trd dén byte th(r 100 thi *pf bi€u thi ving nhG 4 byte lién tiép tU
byte 100 dén 103.
Né€u tr0 pi trd dén byte th(r 100 thi *pi bi€u thi viing nhG 2 byte lién ti€p tlr byte
100 dén 101.
Né€u trd pc tré dén byte th( 100 thi *pc bi€u thi ving nh& 1 byte chinh 1a byte
100.
Phép so sanh: Cho phép so sanh céc con tro cling ki€u, vi du néu p1 va p2 1a cac con trd
cung ki€u thi néu:
p1<p2 néu dia chi p1 trd tdi thap hon dia chi p2 trd tdi.
p1=p2 néu dia chi p1 trd tdi ciing 1a dia chi p2 trd tdi.
p1>p2 néu dia chi p1 trd tGi cao hon dia chi p2 trd téi.
Vidu 1:
Poan chuong trinh tinh tGng cac s6 thuc dung phép so sanh con trd:
float a[100],*p,*pcuoi,tong=0.0;
pcuoi=(float*)(a+99); /* Dia chi cu0i day*/
for (p=(float*)a;p<=pcuoi;++p)
tong+="*p;
Vidu 2:
Dung con tr@ char d€ tach cac byte clla m&t bi€n nguyén, ta 1am nhu sau:
Gia sUr ta ¢6 bién nguyén n dugc khai bdo nhu sau:
unsigned int n=0xABCD; /* SO nguyén hé 16*/
char *pc;
pc=(char*)(&n);
Khi do:
*pc=0xAB (byte th( nhat cla n)
*(pc+1)=0xCD (byte th( hai cUa n)
7.4.3. Con tr0 ki€u void:

Con trd ki€u void dugc khai bdo nhu sau:



void *tén_con_tro0;

Pay 1a con trd ddc biét, con trd khong ki€u, né c6 thé nhén dia chi ki€u bat ky.
Chang han cau 1énh sau 1a hop 1é:

void *pa;

float a[20][30];

pa=a;

Con tr6 void thudng ding 1am tham s6 hinh thUc d€ nhan bat ky dia chi kiéu
nao tU tham sO thuc. Trong than ham phai ding phép chuyén dGi ki€u d€ chuyén sang
dang dia chi can xUrly.

Chu y: Céc phép toan ting gidm dia chi, so sanh va truy cap b nhd khong ding dugc
trén con trd void.
Vi du: Viét ham thuc hién cong ma tran:
void congmt(void *a,void *b,void *c,int N, int M);
{ float *pa,*pb,*pc;
int i,j;
pa=(float*)a; pb=(float*)b; pc=(float*)c;
for (i=1;i<N;++i)
for (j=1;j<M;++j)
*(pcti*N+j)=*(pa+i*N+j)+*(pb+i*N+j);
}

Vi tham s6 hinh thifc 1a con trd void nén né c6 thé nhan dudc dia chi cla cac
ma tran trong 10i goi ham. Tuy nhién ta khong th€ s dung truc ti€p cac con trod void
trong than ham ma phai chuyén ki€u cUa ching, trong trudng hop nay la chuyén sang
thanh float.

7.5. Mang con tro:

Mang con trd 1a mOt mang ma mabi phan t cla né 1a mot con tro, c6 thé chla
dugc mot dia chi cla mOt bi€n nao d6. MOi phén tlr cla mOt mang con tro kiéu int s&
chita dugc moOt dia chi ki€u int. Tuong tu cho cac mang con tré cla cac ki€u khac.

Mang con tré dugc khai bao theo mau:

<Ki€u d{t liéu> *<Tén_mang_con_trd>[N];



Trong d6 <Ki€u dr liéu> c6 th€ 1a int, float, double, char .. con
<Tén_mang_con_trd> 1a tén cUa mang, N 1a mOt hang s6 nguyén xac dinh d6 16n cla
mang.

Khi gdp khai bao trén, may sé& cap phat N khodng nhd lién ti€p cho N phan tl
clamadng. Vidu:  double *pa[100]; Khai bdo mOt mang con trd ki€u double gbm
100 phan t(r. M6i phan tU pa[i] c6 thé dung d€ Iuu tr{f mOt dia chi ki€u double.

Cha  :

Ban than cdc mang con trd khong dung dé€ luu tr(f s6 liéu. Tuy nhién mang con
tr0 cho phép st dung cac mang khac dé luu trit sO liéu mot cach c6 hiéu qua hon theo
cach: chia mang thanh cic phan va ghi nhd dia chi dau clla mbi phan vao mOt phén tU
clla mang con tro.

Trudc khi s& dung mOt mang con trd ta can gan cho mOi phan tU clla né mot
gia tri. Gia tri ndy phai 1a gia tri cla mOt bién hodc mo6t phan t& mang. Cac phan tU
cUa mang con tro ki€u char c6 th€ dugc khdi ddu bang cac xau ky tu.

Vi du: Xét mot t6 lao dbng c6 10 ngudi, ma cla mOi ngudi chinh 1a sO th(r tu. Ta 1ap
mOt ham dé€ khi biét ma sO cUa nhan vién thi x4c dinh dugc ho tén cla nhan vién doé.
#include "stdio.h"

#include "ctype.h"

void tim(int code);

main()
{
int i;
tt:printf("\n Tim nguoi co so TT la:");
scanf("%d",&i);
tim(i);
printf("Co tiep tuc nua khong C/K: ");
if (toupper(getch())='C")
goto tt;
}
void tim(int code);
{

static char *list[]= {



"Khong co so thu tu nay "
" Nguyen Van Toan"
"Huynh Tuan Nghia"
"Le Hong Son"
"Tran Quang Tung"
"Chu Thanh Tu"
"Mac Thi Nga"
"Hoang Hung"
"Pham Trong Ha"
"Vu Trung Duc"
"Mai Trong Quat"
%
printf("\n\n Ma so: %d",code);
printf(": %s",());
}
7.6. Cap phat b nh& cho bién con tro :

Trudc khi st dung bién con tr@, ta phdi cap phét viing nhG cho bién con trd
ndy quan ly dia chi. Viéc cap phat dugc thuc hién nh& cadc ham malloc(), calloc() trong
thu vién alloc.h.

Cu phap cac ham:

void *malloc(size_t size): Cap phét viing nh& cé kich thudc 1a size byte.

void *calloc(size_t nitems, size_t size): Cap phat ving nh& c6 kich thudc 1a

nitems*size byte.

Vi du: Gid s ta c6 khai béo:

int a, *pa, *pb;

pa = (int*)malloc(sizeof(int)); /* Cap phat viing nh& c6 kich thudc bang véi kich

thudc clla mOt sO nguyén */

pb= (int*)calloc(10, sizeof(int)); /* Cap phat ving nh& c6 th€ chlta duoc 10 s6

nguyén*/



7.7. Gidi phéng viing nh@ do bi€n con tré quan ly
MOt viing nhé da cap phét cho bién con trd, khi khong can s dung n(ra, ta s€ thu
hoi 1ai viing nhé nay nhd ham free().
Cu phap: void free(void *block)
Y nghia: Gidi phéng viing nhd dugc quan 1y bdi con trd block.
Vi du: O vi du trén, sau khi thuc hién xong, ta gidi phéng ving nhé cho 2 bién
con tr® pa & pb:
free(pa);
free(pb);
7.8. Con trO t6i ham:
7.8.1. Cach khai bao con tré ham va mang con tr@ ham:
Ta sé€ trinh bay quy tac khai bo théng qua cac vi du sau:
Vi du 1: S& dung cau l1énh: float (*f)(float),(*mf[50])(int);
D€ khai béo:
f1a con trd ham ki€u float c6 mOt tham s0 ciing c6 ki€u float
mf 12 mang 50 con tré ham kiéu float c6 mOt tham sO ki€u int
Vi du 2: SU dung ciu 1énh: double (*g)(int, double),(*mg[30])(double, float);
DéE khai béo:
g 1a con trd ham ki€u double c6 cac tham sO ki€u int va double
mg 1a mang con tré ham ki€u double c6 cac tham sO ki€u double va float
7.8.2. Tac dung cUa con tro ham:

Con tr® ham dung d€ ch(ta dia chi clla ham. MuOn vay ta thuc hién phép gan tén ham
cho con tré ham. D€ phép gan c6 y nghia thi ki€u ham va ki€u con trd phai tuong thich. Sau
phép gan, ta c6 th€ dung tén con trd ham thay cho tén ham.

Vidu 1:
#include "stdio.h"
double fmax(double x, double y ) /* Tinh max x,y */
{
return(x>y ? x:y);
}
double (*pf)(double,double)=fmax; /*Khai b4o va gan tén ham cho con tr@ ham */

main() /* SU dung con trd ham*/



printf("\n max=%f",pf(5.0,9.6));
}
Vidu 2:
#include "stdio.h"
double fmax(double x, double y ) /* Tinh max x,y */
{
return(x>y ? x:y);
}
double (*pf)(double,double); /* Khai bdo con tr@ ham*/
main() /* SU dung con trd ham*/
{ pf=fmax;
printf("\n max=%f",pf(5.0,9.6));

}
Vi du 3: Dung mang con tr@ d€ 1ap bang gia tri cho cadc ham: x*x, sin(x), cos(x), exp(x) va
sqrt(x). Bi€n x chay tU 1.0 dén 10.0 theo budc 0.5
#include "stdio.h"
#include "math.h"
double bp(double x) /* Ham tinh x*x */

{
return x*x;
}
main()
{ int i,j;

double x=1.0;
typedef double (*ham)(double);
ham f[6]; /* Khai bao mang con tr® ham*/
/* C6 thé khai bao nhu sau double (*f[6](double)*/
f[1]=bp; f[2]=sin; f[3]=cos; f[4]=exp; f[5]=sqrt;
/* Gan tén ham cho cac phan t& mang con trd ham */
while (x<=10.0) /* Lap bang gia tri */

{

printf("\n");
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for (j=1;j<=5;++j)
printf("%10.2f ", f[j1(x));
x+=0.5;

}
7.8.3. Tham s6 cUa con tré ham:

C cho phép thiét ké cac ham ma tham s thuc su trong 10i g0i téi né 1ai 1a dia chi cla
mOt ham khac. Khi d6 tham s hinh thlc tuong Ung phai dugc khai bao 1a mét con tré ham.

Néu tham sO cUa ham dugc khai bao 1a con trd ham, vi du: double (*f)(double, int);
thi trong than ham ta c6 th€ diing cac cach viét sau d€ xac dinh gia tri cUa ham (do con trd f
tré téi): f(x,m) hodc (f)(x,m) hodc (*f)(x,m) & day x la bién ki€u double con m 1a bién ki€u
int.
Vidu:

#include <stdio.h>

#include <conio.h>

#include <math.h>
/* ham goi mOt ham khéc thong tham sO con tr@ ham */
double hamgoi(double x, double y, double (*hamthamso)(double, double))

{

return hamthamso(x,y);

double sum(double x, double y)

{ return x+ys;
}
main()
{
printf("\nCon tro ham %f\n",hamgoi(4,5,sum) );
}
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Bai 8: XAU KY TU

Xau ki tu trong C dugc cai dat nhu 1a mang cla cac ky tu, duoc két thic béi ky tu
NULL (\0°).
8.1. Cac bién va hang ki€u xau ki tu

Cac bién xau ki tu dugc st dung dé€ luu trlt mot diy céc ky tu. Nhu cac bién khac,
cac bién nay phdi duoc khai bao trude khi s& dung. Vi du khai bio mot bién xau ki tu:

char str[10]; str 14 m6t mang cac ky tu, né c6 thé€ luu tOi da 10 ky tu. Gid s str duoc
gan mOt hang xau ki tu: “WELL DONE”

M6t hang xau ki tu 1a mét ddy cac ky tu nam trong ddu nhay kép. Moi ky tu trong
mOt xau ki tur dugc Iuu trlt nhu 1a mét phan t0 clla mang. Trong bd nhd, xau ki tu dugc luu
tr(r nhu sau:

‘W) (E’ ‘L) (L’ [ ‘D’ ‘O’ (N’ ‘E’ (\0’

Ky tu \0’ (null) dugc tu dOng thém vao trong cach bi€u dién bén trong cUa xau ki tu
d€ danh dau diém két thic xau ki ty. Vi vay, khi khai bao mOt xau ki tu, phai ting kich
thude clia n6 thém mot phan t& d€ chira ki hiéu két thiic null.

8.1.1. Con tro tré dén xau ki tu

Xau ki tu c6 thé dugc luu va truy cap bang cach s dung con tro kiéu ky tu. Mot
con tr® ki€u ky tu trd dén mot xau ki tu dugc khai bao nhu sau: char *pstr = “WELCOME?”;

pstr 1a mot con trd dugc khdi tao d€ trd dén mot hang xau ki tu. Con tro pstr c6 thé
thay dGi d€ tré dén bat ki mOt xau ki tu ndo khac.

8.1.2 Cac thao tac nhap xuat xau ki tu

Céc thao tac nhap/xudt xau ki tu trong C dugc thuc hién bang cach goi cac ham
chudn. MOt chuong trinh mu6n s dung cac ham nhép/xudt xau ki tu phdi c6 cau 1énh khai
béo sau @ dau chuong trinh: #include <stdio.h>;

Khi chuong trinh c6 chlta cau 1énh ndy dugc bién dich, thi ndi dung cUla tdp tin
stdio.h sé& tr& thanh mOt phan cla chuong trinh.

8.1.2 .1. Cac thao tac nh@p/xudt xau ki tu don gidn:

SU dung ham gets() la cach don gidn nhat d€ nhap mot xau ki tu thong qua thiét bj
nhap chudn. Cac ky tu sé dugc nhap vao cho dén khi nhan phim Enter. Ham gets() thay thé
ky tu két thic trd vé dau dong ‘\n’ bang ky tu' \0’. Cti phap ham nay nhu sau: gets(str);

Trong d6 str 1a mOt mang ky tu da dugc khai béo.

Tuong ty, ham puts() dugc st dung d€ hién thi mOt xau ki tu' ra thi€t bi xudt chuén.
Cu phap ham nhu sau: puts(str);
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Trong d6 str 1a mOt mang ky tu da dugc khai bdo va khdi tao
nhan vao xau ki tu' va hién thi 1én man hinh.
Vidu 1:
#include <stdio.h>
void main()
{ char name[20];
clrscr(); /* X6a man hinh */
puts("Enter your name:");  gets(name);
puts("Hi there: "); puts(name);
getch();
}
Né€u tén Lisa dugc nhap vao, chuong trinh trén cho ra két qua:
Enter your name:
Lisa
Hi there:
Lisa
8.1.2 .2. Cac thao tac Nhap/Xuat xau ki tu c6 dinh dang:

. Chuong trinh sau day

C6 thé st dung cac ham scanf() va printf() d€ nhap va hién thi cac gia tri xau ki tu.

Cac ham nay dugc ding d€ nhép va hién thi cac ki€u d(r liéu hon hgp trong mOt cau 1énh

duy nhat. Ci phap d€ nhap moOt xau ki tu nhU sau: scanf(“%s”, str);

Trong d6 ky hiéu dinh dang %s cho biét rang mot gia trj xau ki tu' sé dugc nhap vao,

str 1a mOt mang ky tU da dugc khai béo.

Tuong tU, d€ hién thi xau ki tu, cd phap sé 1a: printf(“%s”, str);

Trong d6 ky hiéu dinh dang %s cho biét rang mot gia tri xau

ki tu' sé dudgc hién thi

va str 1a mOt mang ky tu da duoc khai bao va khéi tao. Ham printf() c6 th€ ding d€ hién thi

ra cac thong bao ma khéng can ki tu dinh dang.

Vi du 2: Dung cac ham scanf va printf d€ nhap vao xau ki tu, sau d6 hién thi 1én man hinh.

#include <stdio.h>

void main()

{ char name[20]; clrscr();
printf("Enter your name: "); scanf(“%s”, name);
printf("Hi there: %s", name); getch();

}

Né€u nhap vao tén Brendan , chuong trinh trén cho ra két qua:
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Enter your name: Brendan
Hi there: Brendan
8.2. Cac ham xr ly xau ki tu
C h6 trg rat nhiéu ham vé xau ki tu. Cac ham nay c6 th€ tim thdy trong tép tin
string.h. MOt sO thao tac ma cac ham nay thuc hién 1a:
N6i xau ki tu
So sanh xau ki tu
Pinh vi mOt ky tu trong xau ki tu
Sao chép mOt xau ki tu sang xau ki tu khéc
Xac dinh chiéu dai cUa xau ki tu.
8.2.1. Ham strcat()

Ham strcat() dugc st dung d€ ghép xau ki tu, theo cii sau:
char * strcat(char *dest, const char *src);

trong d6 strl va str2 1a hai xau ki tu da dugc khai bdo va khdi tao. Ham ndy sé thuc
hién ndi xau ki tu scr vao sau xau ki tU dest.
Ham nay ciing trd v€ xau ki tu dest.
Chuong trinh sau day nhdn vao ho va tén cla mOt ngudi, noi chiing v4i nhau va hién
thi ra ho tén day du.
Vidu 1:
#include<stdio.h>
#include<string.h>
void main()
{ char firstname[15];
char lastname[15];
char *fullname;
clrscr();
printf("Enter your first name: "); scanf("%s", firstname);
printf("Enter your last name:"); scanf("%s", lastname);
fullname=strcat(firstname, lastname);
printf("%s\n", firstname);
printf("%s\n", fullname);
getch();
}
Ké&t qud cla chuong trinh trén dugc minh hoa nhu sau:

Enter your first name: Carla
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Enter your last name: Johnson

CarlaJohnson

8.2.2. Ham strcmp()
Viéc so sanh hai sO cé th€ thuc hién bang cach st dung cac toan t(f quan hé. Tuy

nhién, d€ so sanh hai xau ki tu ki tu, phdi dung m&t ham. Ham strcmp() so sanh hai xau ki tu

vGi nhau va trd vé moét sO nguyén phu thudc vao két qua so sanh. Ct phap cla ham strcmp()

nhu sau:

int strcmp(const char *s1, const char *s2);

trong d6 strl va str2 1a hai xau ki tu da dugc khai bao va khdi tao. Ham c6 th€ trd vé cac gia

tri sau:

nhd hon 0 néu str1<str2
0 néu strl = str2
16n hon 0 néu strl1>str2

Vi du 2: Chuong trinh so sanh bi€n namel v&i cac bién name2, name3, name4 va hién thi

két qua cUa phép so sanh:

#include <stdio.h>

#include<string.h>

void main()

{

}

char name1[15] = "Geena";

char name2[15] = "Dorothy";

char name3[15] = "Shania";

char name4[15] = "Geena";

int i;

clrscr();

i = strcmp(namel,name2);

printf("%s compared with %s returned %d\n", namel, name?2, i);
i=strcmp(namel, name3);

printf("%s compared with %s returned %d\n", name1, name3, i);
i=strcmp(namel,name4);

printf("%s compared with %s returned %d\n", name1, name4, i);

getch();

Ké&t qua cla chuong trinh trén dugc minh hoa nhu sau:

Geena compared with Dorothy returned 3
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Geena compared with Shania returned -12

Geena compared with Geena returned 0
Chu ¥: Gia tri trd vé trong mOi phép so sanh G vi du trén chinh 1a su' khac nhau vé ma ASCII
cUa hai ki tu khac nhau dau tién tim thdy trong hai xau ki tu.
8.2.3. Ham strchr()

Ham strchr() x4c dinh vi tri xuat hién cla mot ky tu trong mOt xau ki tu. Ci phap
ham la: char * strchr(const char *str, int chr);

trong d6 str 14 mOt mdang ky tu hay con trd ki tu. chr 14 mOt bién int ch(fa ma ASCII
cUa ky tu can tim. Ham trd vé con trd tré dén gia tri tim dugc dau tién trong xau ki tu, hodc
NULL néu khéng tim thay.
Chuong trinh sau day xac dinh liéu ky tu ‘a’ c6 xudt hién trong tén hai thanh pho hay khong.
Vidu 3:
#include <stdio.h>
#include<string.h>
void main()
{

char str1[15] = "New York";

char str2[15] = "Washington";

char chr ='a', *loc;

clrscr();

loc = strchr(strl1, chr);
if(loc '= NULL)

printf("%c occurs in %s\n", chr, strl);
else

printf("%c does not occur in %s\n", chr, strl);
loc = strchr(str2, chr);
if(loc '= NULL)

printf("%c occurs in %s\n", chr, str2);

else

printf("%c does not occur in %s\n", chr, str2);
getch();
}

Ké&t qua cla chuong trinh trén dugc minh hoa nhu sau:

a does not occur in New York
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a occurs in Washington
8.2.4. Ham strcpy()

Cu phap ham la: char * strcpy(char *dest, const char *src);

trong d6 dest va scr 12 hai mang ky tu' da dugc khai bdo va khdi tao. Ham sao chép gia
tri scr vao dest va trd v€ xau ki tu dest.

Vi du 4: Chuong trinh sau day minh hoa viéc s& dung ham strcpy(). N6 thay dGi tén
clia mOt khach san va hién thj tén mdi.
#include <stdio.h>
#include<string.h>

void main()

{
char hotelname1[15] = "Sea View";
char hotelname2[15] = "Sea Breeze";
clrscr();
printf("The old name is %s\n", hotelname1);
strcpy(hotelnamel, hotelname2);
printf("The new name is %s\n", hotelnamel);
getch();

}

Két qua cla chuong trinh trén dugc minh hoa nhu sau:

The old name is Sea View

The new name is Sea Breeze
8.2.5 Ham strlen()

Ham strlen() trd vé chiéu dai cUa xau ki tu. Chiéu dai cUa xau ki tu rat hay duoc st
dung trong cac vong 1ap truy cap tUng ki tu cUa xau ki tu.

Cu phap cUa ham 1a: int strlen(char* str);

trong do str 1a mang ky tu da dugc khai bao va khdi tao. Ham trd vé chiéu dai cla
xau ki tu str.
Vi du 5: Chuong trinh sau day dua ra vi du don gidn s& dung ham strlen(). N6 tim chiéu dai
cUa tén mOt cong ty va hién thj tén cong ty d6 vGi cac ky tu dugc phan cach nhau bai ky tu
-y
#include<stdio.h>

#include<string.h>
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void main()
{ char compname[20] = "Microsoft";

int len, ctr;

clrscr();

len = strlen(compname);

for(ctr = 0; ctr < len; ctr++)

printf("%c * ", compname][ctr]);

getch();
}
Két qud cla chuong trinh trén dugc minh hoa nhu sau:
M*i*c*r*o*s*o*f*t*
8.2.6. Y nghia clla mdt s ham thuong dung khac trong thu vién string.h
char* strcat(char* s1, char* s2): ghép chui s2 vao chuéi s1.
char* strchr(char* s, int ch): trd v€ dia chi cUa ki tu ch trong s (viéc tim dugc thuc hién tir
trdi sang phdi), n€u khong trd vé NULL.
char* strrchr(char* s, int ch): tuong tu ham trén, trd v€ dia chi cUa ki tu ch trong s (viéc tim
dugc thuc hién tUr phai sang trai), n€u khong trd vé NULL.
int strcmp(char* s1, char* s2): trd vé& am néu s1 <s2, 0 n€u s1 == s2, duong néu sl > s2
int strcmpi(char* s1, char* s2): tuong tU nhu trén, khong phan biét hoa, thudng.
char strepy(char* s1, char* s2): sao n6i dung chu0i s2 vao chubi s1.
int strespn(char* s1, char* s2): trd vé d6 dai doan dau tién 16n nhat cia s1 ma moi ki tu clla
doan khong c6 mat trong chubi s2.
int strspn(char* s1, char* s2): trd vé d0 dai doan dau tién dai nhat ma hai xau s1 va s2 gidng
nhau.
char* strdup(char* s): cdp phat viing nh& gép doi chudi s, néu khong dugc trd vé NULL.
int stricmp(char* s1, char* s2): giOng strcmpi.
int strlen(char* s): trd vé€ d6 dai xau.
char* strlwr(char* s): chuy€n ch{t hoa thanh ch{r thuong.
char* strncat(char* s1, char* s, int n): ghép n ki tu' ddu cUa chu®i s2 vao chudi s1.
int strncmp(char* s1, char* s2, int n): so sanh n ki tu dau tién cUa 2 xau.
int strnicmp(char* s1, char* s2, int n): tuong tU trén, khong phan biét hoa, thuOng.
char* strncpy(char* s1, char* s2, int n): sao n ki tu' dau tién cUa s2 sang s1.
char* strnset(char* s, int c, int n): gan n 1an ki tu c cho xau s.

char* strpbrk(char* s1, char* s2): trd vé ki tu dau tién trong xau s2 c6 xudt hién trong xau sl,
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néu khong trd vé NULL.

char* strrev(char* s): ddo ngudc chudi ki tu.

char* strset(char* s, int kt): tao xau s toan ki tu kt.

char* strstr(char* s1, char* s2): trd v€ dia chi cUa xau con trong s2 trung vGi xau s1, n€u
khong trd vé NULL.

char* strupr(char* s): chuy€n ch(t thudng thanh ch{r hoa.

char * strtok(char *s1, const char *s2); chia cat xau s1 theo ddu hiéu s2.

8.2.7. Vidu
Vi€t chuong trinh nhap vao mot xau ki tur gOm cac tU cach nhau bdi mOt ddu cach va
in ra cac tU nay, moi tU trén mOt dong.
Céch 1: SO dung ham strtok()
#include <stdio.h>
#include <conio.h>
#include <string.h>
main(void)
{
int i;
char *p,input[32] = "Tran Van Anh va Trieu The Hung";

p = strtok(input, " ");
printf("%s\n", p);

for(i=1;i++;i<strlen(input))

{
p = strtok(NULL, " ");
if (p) printf("%s\n", p);
}
return O;

}

Cach 2:
#include <stdio.h>
#include <conio.h>
#include <string.h>

main()
{
char ch[20];
int ilen;
printf("\nNhap vao mot chuoi : ");
gets(ch);

len = strlen(ch);
for(i=0;i<len;i++)
{
if(ch[i]!="")
printf("%c",ch[i]);
else
printf("\n");
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getch();
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Bai 9: CAU TRUC

Cau triic 1a tap hgp clia mOt hodc nhi€u bién, chiing c6 thé c6 ki€u dit liéu khéc
nhau, dugc nhém lai duGi moét tén duy nhat d€ tién x(r ly. Cu triic con goi 1a ban ghi trong
mOt sO ngdn ng(r 1&p trinh khac, chang han nhu PASCAL.

M6t vi du thudng s dung cau tric 1a phi€u ghi luong, trong d6 moi nhan vién dugc
md t& bGi mot tap cac thudc tinh chang han nhu: tén, dia chi, luong, phu cép, ... mot s6
trong céc thuQc tinh nay lai c6 thé€ 1a mot cau tric béi trong né c6 thé chla nhi€u thanh
phan: Tén ( HO, dém, tén ), Pia chi ( PhO, sO nha ), ...

9.1. Ki€u cau triic:

Trudc khi s& dung cau triic, ta can dinh nghia ki€u cUa cau triic d6. Piéu nay ciing
tuong tU nhu vi€c ta phai thi€t k€ ra moét ki€u nha trudc khi ta di xdy dung nhiig cin nha
thuc su & cac dia di€m khac nhau. Cong viéc dinh nghia mot ki€u cau tric bao gbm viéc
néu ra tén cUa ki€u cdu tric va cac thanh phan cla né theo mau sau:

struct tén_ki€u _cau_tric

{
Khai bdo cac thanh phan cla cau tric (1)
%
Trong do:
- struct 1a tU khoa

- tén_ki€u _cau_tric 1a mét tén bat ky do ngudi 1ap trinh tu dat theo qui tac dat.
- thanh phan cUa cau tric c6 thé€ la: bién, mang, cdu tric khac da dugc dinh nghia
trudc do.
Vidu 1:
Mo td moOt ki€u cdu tric c6 tén 1a ngay gOm c6 ba thanh phan: bi€n nguyén ngaythu,
mang thang, va bi€n nguyén nam.
struct ngay {
int ngaythu;
char thang[12];
int nam;
%
Vidu 2:
Tao ra ki€u cau tric c6 tén 1a nhancong gdm cé nam thanh phan. Ba thanh phan dau
la ten, diachi, bacluong. Hai thanh phan con lai 1a cic cdu tric ngaysinh va

ngaybatdaucongtac dugc xay dung theo cdu triic ngay dugc dinh nghia trong vi du 1.
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struct nhancong

{

char ten[15];
char diachi[20]
double bacluong;
struct ngay ngaysinh;
struct ngay ngaybatdaucongtac;
%
Pinh nghia cdu tric bang typedef:
Cu phap: typedef <type difinition> <identifier> ;
C6 thé dung toan tU typedef d€ dinh nghia cac ki€u d(r liéu mdi c6 cau tric 1a: ngay

va nhancong & trén nhu sau:

typedef struct
{ int ngaythu;
char thang[12];
int nam;
} ngay;
typedef struct

{ char ten[15];

char diachi[20]

double bacluong;

struc ngay ngaysinh;

struc ngay ngaybatdaucongtac;
} nhancong;

Déc tinh typedef ddc biét tién 10i khi dinh nghia cac cdu tric, vi ta khdng can nhac
lai ttr khoa struct moOi khi can khai bao mOt bi€n theo cau tric dé.
Vi du:

typedef struct

{
int day;
int month;
int year;

} date;
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date due_date; /* khong can nhac lai tir khéa struct*/
9.2. Khai bao bi€n theo mdt kiéu cau tric di dinh nghia:

Khai bao bi€n ki€u cdu tric hoan toan giéng nhu viéc khai bdo cac bién va cdc mang
ki€u théng thudng khac. Gid sU ta da khai bao cac ki€u cdu tric ngay va nhancong nhu
trong muc trén bang tUr khéa struct. Khi d6 ta c6 thé khai béo cac bién nhu sau:

Vi du 1: struct ngay ngaydi, ngayden;/* can nhac lai tir khéa struct */
s& cho ta hai bi€n v&i tén 1a ngaydi va ngayden ki€u cau tric ngay.

Nhu vay, mOt cach t6ng quat, viéc khai bdo bién ki€u cdu triic dugc thuc hién theo
mau sau:

Cach 1: struct <tén_ki€u_cdu_tric_da_khai_bao> <danh_sach_tén_bi€n>; (2)
Ch §:

Céc bién ki€u cau triic dugc khai bao theo mau trén sé& dugc cap phat b0 nhé mot
cach day du cho tat cd cac thanh phan cla no.

Viéc khai bao ki€u cdu tric ciing c6 th€ thuc hién dong thdi véi viéc khai bao bién
ki€u cau triic. Mubn vay, chi can dat danh sach tén cac bi€n can khai bao sau ddu } .

N6i cach khac, d€ vira khai béo ki€u cdu triic vUa khai bao bién ta ding cach sau:
Cach 2: struct tén_ki€u_cau_tric

{
Cac thanh phan cla cdu tric  (3)

} danh_sach_tén_cac_cau_tric;

Vidu 1: struct ngay
{
int ngaythu;
char thang[12];
int nam;

} ngaydi, ngayden;

Vidu 2: struct nhancong
{
char ten[15];
char diachi[20];
double bacluong;
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struc ngay ngaysinh;

struc ngay ngaybatdaucongtac;

} nhom1, nhom?2;
Khi vUra khai bao ki€u cu triic, vira khai bao bién kiu cau tric nhu trong vi du trén,

ta c6 thé khong can chi dinh tén ki€u cdu triic theo cti phap sau:

struct
{
Cac thanh phan cUa cdu tric  (4)
} danh_sach_tén_cac_cau_tric;
Vidu:
struct
{ int ngaythu;
char thang[12];
int nam;

} ngaydi, ngayden;

Su khac nhau cUa cac cach khai bao cau triic trong (3) va (4) 1a ¢ cho: Vi (3) ta vlia
khai bao dugc mOt ki€u cau tric vlra khai bdo dugc cac bién kiu cau triic, va c6 thé ding
ki€u cau triic nay d€ khai bao cho cac bién ki€u cau triic khac nhu trong (2), con (4) chi khai
bao dudc cac bién ki€u cau tric.

Chu y: Néu dung tU khoa typedef d€ dinh nghia ki€u cdu triic thi khi khai bdo cac bién cdu
triic ta khong can dung tl kho4 struct, chi can dung tén kiéu.
9.3. Truy cap d€n cac thanh phan cla cau tric:

Ta da kha quen vGi viéc st dung cac bi€n, cac phan t(f cUa mang va tén mang trong
cac cau 1énh. Trén day ta ciing da dé cap dén cac thanh phan cla cau triic 1a bién va mang.
Viéc xUr ly mOt cdu triic bao gid ciing phdi dugc thuc hién théng qua cac thanh phan cUa
no.

D€ truy cap dén mdt thanh phan co ban (1a bi€én hodc mang) clla mét cau triic ta s&
dung moOt trong cac cach viét sau:

tén_cdu_tric.tén_thanh_phan

tén_cau_tric.tén_cdu_tric.tén_thanh_phan

tén_cau_tric. tén_cau_tric.tén_cau_tric.tén_thanh_phan
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Cach viét th(r nhat nhu trén dugc st dung khi bién hodc mang 1a thanh phan truc
ti€p cUa mot cu triic. Vi du nhu bién ngaythu, bi€n nam va mang thang 1a c4c thanh phan
truc ti€p cla cac bi€n ki€u cau triic ngaydi, ngayden

Cac cach viét con lai dugc sUr dung khi bién hodc mang 1a thanh phan truc tiép cla
mOt cau tric ma ban than cau tric ndy 1ai 1a thanh phan cla cac cau triic 16n hon.

Vidu: Ta xét phép toan trén cac thanh phan cUa cac bién ki€u cdu tric nhoml,
nhom?2:

Cau 1énh: printf("%s",nhom1.ten); s& dua 1én man hinh tén cUa nhom1.

Cau 1énh: tongluong=nhom1.bacluong+nhom?2.bacluong; s€ gan tGng lucng cUa
nhom1 va nhom?2 rOi gan cho bién tongluong.

Cau 1énh: printf("%d",nhom1.ngaysinh.ten); s& dua 1én man hinh ngdy sinh cUa
nhom1.

Cau 1énh: printf("%d",nhom1.ngaybatdaucongtac.nam); s& dua 1én man hinh ngay bat
dau cong tac cUa nhom1.

Cha §:

C6 th€ st dung phép toan 18y dia chi d6i vdi cac thanh phan cla cdu tric d€ nhép
s0 liéu truc ti€p vao cac thanh phan cla cdu tric. Vi du nhu ta viét:

scanf("%d",&nhom1.ngaybatdaucongtac.nam);

Tuy nhién ta nén nhap sO li€u vao mot bién trung gian sau dé6 mdi gan cho thanh
phan cla cdu triic nhu sau:

int year;
scanf("%d",&year);
nhom1. ngaybatdaucongtac.nam=year;

D€ tranh dai dong khi 1am viéc véi cac thanh phan cUa cdu triic ta c6 th€ dung 1énh
#define. Vi du trong ciu 1énh scanf & vi du trén, ta c6 thé viét nhu sau:

#define p nhom1.ngaybatdaucongtac

scanf("%d",&p.nam);
Vi du: Gia s m0i d{t liéu vé mOt can bd gbm:

0 Ngay thang nam sinh.
0 Ngay thang nam vao cO quan.
0 Bac luong.
Yéu cau:
0 Xay dung cau tric dit liéu luu trt thong tin v€ can bO.
0 Viét chuong trinh vao s0 liéu clla mOt can bo.
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I

Viét chuong trinh dua s li€u dé ra may in.

Chuong trinh dugc viét nhu sau:
#include "stdio.h"

main()

typedef struct

{ int ngay;
char thang[10];
int nam;

} date;

typedef struct

}

{ date ngaysinh;
date ngayvaocg;
float luong;

} canbo;

canbo p;

printf("\n Sinh ngay: "); scanf("%d",&p.ngaysinh.ngay);
printf("\n Thang: "); scanf("%d",&p.ngaysinh.thang);
printf("\n Nam: "); scanf("%d",&p.ngaysinh.nam);
printf("\n Vao co quan ngay: "); scanf("%d",&p.ngayvaocqg.ngay);
printf("\n Thang: "); scanf("%d",&p.ngayvaocq.thang);
printf("\n Nam: ");  scanf("%d",&p.ngayvaocq.nam);

printf("\n Luong: "); scanf("%d",&p.luong);

fprintf(stdprn,”\n Ngay sinh:%d%s%d",p.ngaysinh.ngay,p.ngaysinh.thang,
p.ngaysinh.nam);

fprintf(stdprn,"\n Ngay vao co quan:%d%s%d",p.ngayvaocq.ngay,
p.ngayvaocq.thang,p.ngayvaocq.nam);

fprintf(stdprn,"\n Luong: %8.2f",p.luong);

9.4. MAng cau tric:

Nhu di dé cép & cac chuong trudce, khi st dung mot kiéu gid tri (vi du nhu kiéu int)

ta c6 th€ khai bao cac bién va cac mang ki€u d6. Vi du nhu khai béo:
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int a,b,c[10];cho ta hai bi€n nguyén 1a a,b va mOt mdng nguyén c c¢6 10 phan
tur.
Hoan toan tuong tU nhu vay: ta ¢ th€ st dung mot ki€u cdu tric da mo ta d€ khai
béo cac bi€n ki€u cdu tric va mang ki€u cu tric.
Cach khai bdo mdng cau tric:
struct <tén_ki€u_cdu_tric_da_dinh_nghia> <tén_mdang[sO phan tU clla mang]>;
Vi du 1: Gia s ki€u cdu triic canbo di dugc dinh nghia nhu muc trén. Khi d6 dong khai
bao:
struct canbo cb1,cb2,nhom1[10],nhom2[7]; s& cho hai bién cau tric cb1 va cb2 va hai
mang cau triic nhom1 c6 10 phan t& va nhom2 c6 7 phan t& va mOi phan t( cUa hai nhém
nay c6 ki€u canbo.
Vi du 2: Poan chuong trinh sau sé tinh t&ng luong cho c4c phan t nhém 1:
double tongluong=0;
for (i=0;i<10;++i)
tongluong+=nhom1[i].luong;

9.5. Phép gan cau triic:

C6 th€ thuc hién phép gan trén cac bién va phan t* mang ki€u cau tric cling ki€u

nhu sau:

0 Gén hai bi€n cting ki€u cau triic cho nhau

0 Gén bién cho phan t& mang cling ki€u cau triic

0 Gén phan t(r mang cho bién clng ki€u cau tric

0 Gén hai phan t& mang cing ki€u cdu tric cho nhau

M6i mOt phép gan trén tuong duong v6i mot diy phép gan cac thanh phén tudng
Ung.
Vi du: Poan chuong trinh sau minh hoa phép géan céu tric d€ sdp x€p n thi sinh theo th(r tu
tang dan cla tGng di€m:
#define N 100
struct thisinh

{ char ht[25];

float td;

} tg,ts[N];
main()
{int i,j,min;

for (i=0;i<N;++i)
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{ min =i;
for (j=i+1;j<N;++j)
if (ts[min].td>ts[j].td) min=j;

if (min!=i)

{ tg=tsli];
ts[il=ts[jl;
ts[j1=tg;

}

}
9.6. Con tr® cau tric va dia chi cau tric:
9.6.1. Con tro va dia chi:

Ta xét vi dU sau:

struct ngay

{ int ngaythu;
char thang[10];
int nam;

%

struct nhancong
{ char ten[20];
char diachi[25];
double bacluong;
struct ngay ngaysinh;
%
Né&u ta khai bao:
struct nhancong *p,*p1,*p2,nc1,nc2,ds[100];
thi ta s€ c6:
-p, p1, p2 1a con trd ki€u cau tric
-ncl, nc2 1a cac bién kiéu cau tric
- ds 1a mang ki€u cau tric
Con tr6 ki€u cdu tric dung d€ luu tr(r dia chi ca bién ki€u cau triic va mang kiu cau tric.
Vi du: struct nhancong *p,*p1,*p2,ncl,nc2,ds[100];
pl=&ncl; /* Géan dia chi nc1 cho p1 */
p2=&ds[4]; /* Gan dia chi ds[4] cho p2 */
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p=ds; /* Gan dia chi ds[0] cho p */
9.6.2. Truy nhap qua con tro:
C6 thé truy nhap dén cac thanh phan cla cau tric théng qua con trd theo mot trong
hai cach sau:
Céch mot:
Tén_con_trd->Tén_thanh_phan
Céch hai:
(*Tén_con_trd).Tén_thanh_phan
Vi du: struct nhancong *p,*p1,*p2,nc1,nc2,ds[100];
ncl.ngaysinh.nam
pl-> ngaysinh.nam
ds[4].ngaysinh.thang
(*p2). ngaysinh.thang
9.6.3. Phép gan qua con tro:
Gid sU ta gan:
pl=&ncl;
p2=&ds[4];
khi d6 ta c6 thé dung:
*p1 thay cho ncl
*p2 thay cho ds[4]
tUrc 1a viéc chiing ta viét:
ds[5]=nc1;
ds[4]=nc2;
tuong duong voi:
ds[5]=*p1;
*p2=nc2;
9.6.4. Phép cOng dia chi:
Sau cac phép gan:
p=ds;
p2=&ds[4];
thi p tr6 thdi ds[[0]] va p2 tro tGi ds[4]. Ta c6 thé dung cac phép cOng, trUr dia chi d€ lam cho
p va p2 trd t6i cc thanh khac.
Vi du: Sau cac 1énh:
p=p+10;
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p2=p2-4;
thi p trd tGi ds[10] con p2 trd tdi ds[0]
9.6.5. Con tro va mang:

Gia sU con tré p tré téi ddu mang ds, khi do:

Ta c6 thé truy nhap t&i cac thanh phén cla cdu triic bang cac cach sau:

+ ds[i].thanh_phan  ds[i].ngaysinh.nam
+ plil.thanh_phan  p[i].ngaysinh.nam
+ (p+i)->thanh_phan (p+i)->ngaysinh.nam
Khi ta st dung cd cau triic thi cac cach viét sau 1a tuong duong:
ds[i] pli] *(p+i)
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Bai 10: HAM

MOt chuong trinh viét trong ngdn ng(t C 1a mét diy cc ham, trong d6 phdi c6 mbt
ham chinh (ham main() ). Ham chia c4c bai todn 16n thanh cc cong viéc nhoé hon, gitp thuc
hién nhiing coéng viéc 1ap l1ai ndo d6 mOt cach nhanh chéng ma khong phdi viét lai doan
chuong trinh. Th( tu' cac ham viét trong chuong trinh 14 bat ky, song chuong trinh bao gid
cling bat dau thuc hién tUr ham main().
10.1. GiGi thiéu vé ham:

Ham c6 thé xem la mOt don vi dbc 1ap cla chuong trinh. Cac ham c6 vai trd ngang
nhau, vi vay khong cho phép xay dung mOt ham bén trong cac ham khac.
10.1.1. CAu tric clla ham

Xay dung m&t ham bao gdm: khai bao ki€u ham, dat tén ham, khai béo cac tham s&
hinh th(c va dua ra cau 1énh cén thiét d€ thuc hién yéu cau dé ra cho ham. M6t ham dugc
vié€t theo mau sau:

[type] tén ham ( khai bdo c4c tham sO hinh thiic cUa ham )

{
Khai b4o cac bi€n cuc b
Céc cau 1énh
[return[biéu thic];]

}

Dong tiéu dé: Trong dong dau tién cla ham ch(a cac thong tin vé: ki€u ham, tén
ham, ki€u va tén moi tham s6 hinh thuc cla ham. Khai bdo cic tham s& hinh thlc cé theo
dang: <ki€u tham s6 1> <tén tham sO 1>, <ki€u tham s6 2> <tén tham s0 2>,..., <ki€u tham
sO n> <tén tham sO n>. Vi du: float max3s(float a, float b, float c)

Than ham: Sau dong tiéu d€ 1 than ham. Than ham 1a ndi dung chinh cUa ham bat
dau va két thiic bang cac ddu { }. Trong than ham ch(fa cac cau 1énh can thiét d€ thuc hién
mOt yéu cau nao d6 da dé ra cho ham. Than ham c6 th€ sU dung mot cau 1é&nh return, c6 thé
ding nhi€u cau 1énh return & cac chd khac nhau, va ciing c6 thé khong si dung cau 1énh nay.
Dang tOng quat cla né la: return [bi€u thiic]; Gia tri cUa biéu thic trong cau 1énh return sé
dugc gan cho ham.

Vi du: Viét chuong trinh tim gia tri 16n nhat cUa ba s6 ma gia tri ma gia tri cla
ching dugc dua vao tU ban phim.

Chiing ta tG chlic thanh hai ham: Ham main() va ham max3s. Nhiém vu cUa ham

max3s 14 tinh gia tri I&én nhat cla ba s6 da dugc doc vao, gid sUrla a,b,c. Nhiém vu clUa ham
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main() 1a doc ba gia tri vao tU ban phim, r0i ding ham max3s nhu trén d€ tim gi4 tri 16n nhat
cla ba sO va dua két quad ra man hinh. Chuong trinh dugc viét nhu sau:
#include "stdio.h"

float max3s(float a,float b,float c ); /* Nguyén mau ham*/

main()
{ float x,y,z;
printf("\n Vao ba so x,y,z:");
scanf("%f%f%f",&x&y&z);
printf("\n Max cua ba so x=%8.2f y=%8.2f z=%8.2f la: %8.2f",
X,Y,Z,max3s(x,y,z));
} /* K&t thiic ham main*/

float max3s(float a,float b,float c)
{
float max;
max=a;
if (max<b) max=b;
if (max<c) max=c;
return (max);
} /* K&t thic ham max3s*/
10.1.2. Quy tac hoat déng clia ham:

MOt cach tOng quét 10i goi ham cé dang sau:

tén ham ([Danh sach cac tham sO thuc su])

SO cac tham s6 thuc su trong danh sach cac tham sO thuc su khi goi ham phai bang
s6 tham sO hinh thUrc khi dinh nghia ham va 1an 1ugt tuong Ung ching phai c6 ki€u giong
nhau.

Khi gap m6t 10i goi ham thi né sé bat dau duoc thuc hién. N6i cach khac, khi may
gap 10i goi ham & mot vi tri nao d6 trong chudng trinh, may sé tam doi chd d6 va chuyén
dén ham tuong Ung. Qua trinh d6 dién ra theo trinh tu sau:

Cap phat viing nh@ cho cac bi€n cuc b0 cla .

Nhan gi4 tri tU cc tham sO thuc.

Thuc hién cac cau 1énh trong than ham.

Khi gdp cau 1énh return hodc dau } cudi cing cUa than ham thi mdy s€& xoa cac bién

cuc b0, cic tham s6 hinh thiic trong trudng tham s6 dugc truyén theo gia tri va ra khéi ham.
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NE€u trd vé tUr mot cau 1&nh return c6 chla bi€u thic thi gid tri cla biéu thlc dugc
gan cho ham. Gia tri clla ham s& dugc s dung trong cac bi€u thirc ch(fa né.
10.1.3. Tham s6 hinh thuic va bi€n cuc bd:

Tham sO hinh thUc va bién cuc b0 déu chi c6 pham vi hoat déng trong ham ma
chiing dugc khai béo, do dé tham sO thuc su' va bién cuc bd phai cé tén khac nhau.

Tham s6 hinh th(ic va bién cuc bd déu 1a cac bién tu dOng. Ching duoc cap phét b
nhd khi ham dugc goi dén va bi xo4 khi ra khoi ham.

Tham s0 hinh thUrc va bi€n cuc b0 chi c6 pham vi hoat ddng trong ham hién thoi, do
do6 co thé trung tén vi cac dai luong ngoai ham ma khong gay ra nham 1an nao.

Chua y:

Khi ham khai béo khong c6 ki€u & trudc né thi né dugc mac dinh 1a kiéu int.

Khong nhat thiét phdi khai bao nguyén mau ham. Nhung néi chung nén cé vi né cho
phép chudng trinh bién dich phét hién 16i khi goi ham.

Nguyén mau cUa ham thuc chat 1a dong dau tién cla ham thém vao d&u ;. Tuy nhién
trong nguyén mau c6 thé bd qua tén cac tham sO hinh thirc.

Ham thudng c6 mot vai tham s0 hinh thic. Vi du nhu hAm max3s c6 ba tham s6 hinh
th(rc 1 a,b,c. cd ba tham s hinh thUc nay déu cé gia tri float. Tuy nhién, ciing c6 ham khéng
c6 tham sO hinh thc nhu ham main.

Ham thudng cho ta mOt gid tri nao d6. L& di nhién gid tri cUa ham phu thudc vao gia
tri cUa cac tham sO thuc su.

10.1.4. Truy€n tham s thuc su’ cho ham:

Cac tham s0 thuc su dugc truyén cho ham theo mOt trong hai cach sau:
Truyén tham sO thuc su theo gia tri
Truyén tham sO thuc su’ theo tham chi€u
10.1.4.1. Truy@n tham s0 theo gia tri
Mac nhién trong C, tat cd cac tham s6 thuc su dugc truyén cho ham theo gié tri
(truy€n gia tri cUa tham sO thuc sy cho ham). Khi d6 cac tham sO hinh thUc s dung cac
ving nh§ riéng va 1a ban sao cla cac tham sO thuc su, do d6 ham dugc goi khong thé thay
dGi gia tri cla cac tham sO thuc su. Xem vi du sau:
#include <stdio.h>
main()
{ inta, b, c;
a=b=c=0;
printf(“\nEnter 1st integer: “);
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scanf(“%d”, &a);

printf(“\nEnter 2nd integer: “);

scanf(“%d”, &b);

¢ = adder(a, b);

printf(“\n\na & b in main() are: %d, % d”, a, b);
printf(“n\nc in main() is: %d”, c);

/* c gives the addition of a and b */

adder(int a, int b)
{ int c;
c=a+b;
a*=a;
b +=5;
printf(“\n\na & b within adder function are: %d, %d “, a, b);
printf(“\nc within adder function is : %d”,c);
return(c);
}
Ké&t qud thuc thi khi nhap vao 2 va 4:
a & b in main() are: 2, 4
¢ in main() is: 6
a & b within adder function are: 4, 9
c within adder function is : 6
Cac bién dugc st dung trong ham main() va adder() c6 clng tén. Tuy nhién, chiing
dugc luu tr(r trong cac vi tri b0 nh@ khac nhau. Piéu ndy dugc thdy 16 tU két qua cla
chuong trinh trén. Cac bi€n a va b trong ham adder() dugc thay d&i tlr 2 va 4 thanh 4 va 9.
Tuy nhién, sy thay d6i nay khong dnh hudng dén céc gia tri cUa a va b trong ham main().
Bién c trong main() thi khac vGi bién c trong adder().
Tém lai, khi cac tham s6 thuc su dugc truy€n theo gia tri thi nhiing thay ddi cUa cac
tham s0 hinh thUtc khéng hudng dén gia tri cUa cac tham sO thuc sy tuong Ung.
10.1.4.2. Truyén bang tham chi€u
Khi cac tham s6 thuc su dugc truyén cho ham theo gia tri thi ham khong th€ thay d6i
gia tri cUa chiing. N€u chiing ta mubn thay d6i gia tri cUa cac tham sO thuc su thi ching ta

can truy@n chiing theo tham chi€u. Khi truy@n theo tham chi€u (truyén dia chi clia tham
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s thuc su cho ham), ham dugc phép truy xudt dén viing bo nhd thuc cla cac tham s6 thuc
sU' va vi vay c6 thé thay d6i gia tri clia chiing.
Vi du: Xét mOt ham nhan hai d6i s6 va hoan vi gia tri cUa chiing. Chuong trinh giGng
nhu chuong trinh dudi diy s€ khong bao gi0 thuc hién dugc muc dich nay.
#include <stdio.h>
main()
{
int x, y;
x =15, y = 20,
%, y = %d\n”, X, y);

printf(“x

swap (X, Y);
printf(“\nAfter interchanging x = %d, y = %d\n”, X, y);

}
swap(int u, int v)
{
int temp;
temp = u,
u=yv;
v = temp;
return;
}

Két qua cla chuong trinh trén nhu sau:

X =15, y = 20

After interchanging x = 15, y = 20

Ham swap() hoéan vi cac gia tri cUa u va v, nhung khong lam thay dGi gia tri cUa hai
tham sO thuc su cUa ham 1a x va y trong main(). Pi€u ndy 1a bdi vi cac tham s6 hinh thirc u,
v trong swap() va cac tham sO thuc su x, y clUa ham - c4c bi€n x, y trong main() duoc luu tr(r
@ cac vaung nhd khac nhau.

DPE thuc hién dugc muc dich trén, cac tham sO hinh thlc clla ham swap() phai 1a cac
con trd - tlc 1a phai c6 mét ddu * & phia trudc tén cla tham s@. Cac tham sO thuc su’ tuong
Ung v&i cac tham s6 hinh thitc ki€u con tré c6 th€ 1a mOt bién con trd hodc mdt bién dugc
tham chi€u theo dang &ténbié€n. Khi d6 d€ thuc hién viéc hoan vi hai s0, ta viét 1ai ham
main() va ham swap() nhu sau :

#include <stdio.h>

void main()
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int x, y, *px, *py;

/* Storing address of x in px */

pX = &X;

/* Storing address of y in py */
py = &y;

x =15; y = 20;

printf(“x = %d, y = %d \n”, x, y);
swap (pX, py);
/* Passing addresses of x and y */

printf(“\n After interchanging x = %d, y = %d\n”, x, y);

}
swap(int *u, int *v)
/* Accept the values of px and py into u and v */
{
int temp;
temp = *u;
*u = *v;
*v = temp;
return;
}

Két qua cla chuong trinh trén nhu sau:
X =15, y = 20
After interchanging x = 20, y = 15
Hai bién ki€u con trd px va py dugc khai béo, va dia chi clla bién x va y dugc gan cho
chiing. Sau d6 cac bi€n con tré dugdc truyén cho ham swap(), ham nay hoan vi cac gié tri luu
trong x va y thong qua cac con tro.
Chu y : Truyén theo tham chi€u chi 4p dung d6i vGi bién, khéng 4p dung véi biéu
thUc chung chung.
10.2. Ham khoéng tra vé gia tri:
Céc ham khong cho gia tri trd vé gidng nhu thU tuc (procedure) trong cic ngdn ng
14p trinh khac nhu: PASCAL, VB, ... Trong truGng hdp nay, ki€u cla né 1a void.
Vi du ham tim gia tri max trong ba s6 1a max3s & trén c6 th€é dugc viét thanh tha tuc

hién thi s6 cuc dai trong ba sO nhu sau:

85



void hienthimax3s(float a, float b, float c)

{
float max;
max=a;
if (max<b) max=b;
if (max<c) max=c;
}

Lic nay, trong ham main ta goi ham htmax3s bang cau 1&nh: htmax3s(x,y,z);
10.3. Truy€n mang vao ham

Trong C, khi mOt mang dugc truyén vao ham nhu mOt tham s0, thi chi c¢6 dia chi cla
mang dugc truyén vao. Tén mang khong kém theo chi sO chinh 1a dia chi clla mang. Poan
ma dudi day mé ta cach truyén dia chi clla mang ary cho ham fn_ary():

void main()

{ int ary[10];
fn_ary(ary);

}

Néu tham sO cUa ham 1a mang mot chi€u thi tham s6 d6 c6 th€ dugc khai bao theo
mOt trong cac cach sau:

Céach 1: fn_ary (int ary [10]) /* sized array */

{

}

Céach 2:fn_arry (int ary [])  /*unsized array */

{

}

C3 hai khai bao & trén déu cho cling két qua. Ki€u th( nhat s& dung cach khai bao
mang chudn, chi rd ra kich thudc clla mang. Kiéu th(t hai, chi ra rang tham s6 1a m6t mang
ki€u int c6 kich thudc bat ki.

Vi du 1: Chuong trinh sau day nhdp cac sO vao mOt mang sO nguyén. Sau d6 mang nay s€
dugc truyén vao ham sum_arr(). Ham sé€ tinh toan va trd vé tGng cla cac sO nguyén trong
mang.

#include <stdio.h>

void main()
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int num|[5], ctr, sum = 0;
int sum_arr(int num_arr[]); /* Function declaration */
clrscr();
for(ctr = 0; ctr < 5; ctr++) /*Accepts numbers into the array*/
{ printf("\nEnter number %d: ", ctr+1); scanf("%d", &num[ctr]);
}
sum = sum_arr(num);
printf("\nThe sum of the array is %d", sum);
getch();
}
int sum_arr(int num_arr[]) /* Function definition */
{ int i, total;
for(i =0, total = 0; i <5; i++)
total += num_ arrJ[i];
return total;
}
Ké&t qua cla chuong trinh trén dugc minh hoa nhu sau:
Enter number 1: 5
Enter number 2: 10
Enter number 3: 13
Enter number 4: 26

Enter number 5: 21
The sum of the array is 75

10.4. Truy@n xau ki tu vao ham

Xau ki tu, hay mang ky tu, c6 th€ dugc truyén vao ham. Vi dy, chuong trinh sau day
s& nhan vao cac xau ki ty va luu trong mOt mang ky tu hai chiéu. Sau d6, mang ndy sé
dugc truyén vao trong mOt ham ding dé€ tim xau ki tu dai nhat trong mang do.
#include <stdio.h>
main()
{ char lines[5][20]; int ctr, longctr = 0;

int longest(char lines_arr[][20]); /* Function declaration */

clrscr();

for(ctr = 0; ctr < 5; ctr++)

{ printf("\nEnter string %d: ", ctr + 1); scanf("%s", lines[ctr]);
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}

longctr = longest(lines);/* Passes the array to the function */

printf("\nThe longest string is %s", lines[longctr]);

getch();
}
int longest(char lines_arr[][20]) /* Function definition */
{ inti= 0, l_ctr =0, prev_len, new_len;

prev_len = strlen(lines_arr[i]); /* Determines the length of the first element */

for(i++; i <5; i++)

{ new_len = strlen(lines_arr[i]); /* Determines the length of the next element */

if(new_len > prev_len)
|_ctr = i; /* Stores the subscript of the longer string */
prev_len = new_len;

}

return 1_ctr;
}
Ké&t qua cla chuong trinh trén dugc minh hoa nhu sau:

Enter string 1: The

Enter string 2: Sigma

Enter string 3: Protocol

Enter string 4: Robert

Enter string 5: Ludlum

The longest string is Protocol
10.5. Ham dé qui:
10.5.1. M@ dau:

C khong nhimg cho phép tU mét ham nay goi tGi ham khac, ma né con cho phép tur
mOt di€m trong than cUa mOt ham goi tGi chinh ham d6. Ham nhu vay goi 1a ham dé qui.

Khi ham goi dé qui dén chinh no, thi mbi 1an goi may s€ tao ra mot tap <cac bién
cuc bd> va <cac tham sO nhan theo gia tri> m&i hoan toan ddc 1ap véi tap <céac bién cuc
bO> va <c4c tham sO nhan theo gi4 tri> di dugc tao ra trong cac 1an goi trudc.

D& minh hoa chi tiét nhiing diéu trén, ta xét mOt vi du vé tinh giai thUa cla sO
nguyén duong n.

Khi khéng ding phuong phap dé qui ham c6 thé dugc viét nhu sau:

long int gt(int n) /* Tinh n! v&i n>=0*/
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long int gtphu=1;
inti;
for (i=1;i<=n;++i)
gtphu*=i;
return s;
}
Ham tinh n! theo phuong phéap dé qui c6 th€ dugc viét nhu sau:
long int gtdq(int n)
{
if (n==0 || n==1)
return 1;
else

return(n*gtdq(n-1));

}
#include "stdio.h"
main()
{
printf("\n 3!=%d",gtdq(3));
}

Giai thich hoat dOng cUa ham dé qui:

Lan goi dau tién téi ham gtdq dugc thuc hién tU hAm main(). May sé tao ra mot tap
cac bién tu dOng cla ham gtdq. Tap ndy c6 tham sO hinh thUc cUa ham - tham sO n. Ta goi
tham sO n dugc tao ra 1an th( nhat 1a n th( nhat. Gia tri cUa tham s6 thuc su (sO 3) dugc
géan cho n th nhat. Lic nay bi€n n trong than ham dugc xem 1a n th( nhat. Do n th( nhat c6
gia tri bang 3 nén di€u kién trong toan t( if 1a sai va do d6 mdy s& lua chon cau 1énh sau
else. Theo cau 1énh ndy, mdy s€ tinh gid tri bi€u thic:

n*gtdq(n-1); (*)

PE tinh biu th{c trén, may can goi chinh ham gtdq vi th€ 1an goi th( hai sé duoc
thuc hién. May sé tao ra tham s6 n mdi, ta goi d6 1a n th( hai. Gia tri cUa n-1 & day lai la
tham sO thuc su’ cla ham, dugc truyén cho ham va hi€u 1a n th(t hai, do vay n th( hai c6 gia
tri 1a 2. Bay gi0, do n th(t hai van chua thod man diéu kién if nén may lai ti€p tuc tinh biéu
thuc:

n*gtdq(n-1); (**)
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Bi€u thUrc trén l1ai goi ham gtdq 18n th( ba. M4y lai tao ra n th( ba va gan cho gia tri
bang 1 cho né. Liic nay diéu kién trong 1énh if dugc thod mén, may di thuc hién cau 1énh:

return 1; (***)

Bat dau tr day, méy sé thuc hién ba 1an ra khdi ham gtdq. Lan ra khoi ham th( nhat
Ung v&i 1an vao th( 1an ba. K&t qud 1a n th( ba dugc gidi phéng, ham gtdq(1) cho gid trila 1
va mdy trg vé xét gia tri bi€u thlic

n*gtdq(1) day la két qua cla (**)
G day, n 1a n th(r hai va c6 gia tri bang 2. Theo cau 1énh return, may sé€ thuc hién 1an ra khoi
ham 1an th( hai, n th( hai sé dugc gidi phong, két qud 1a bi€u thlc trong (**) c6 gia tri 1a
2*1. Sau d6 may tr@ v€ bi€u thic (*) ldc nay 1a: n*gtdq(2)=n*2*1
n @ day la th(r nhat, n6 c6 gia tri bang 3, do vay gia tri cUa biéu thlc trong (*) 1a 3.2.1=6.
Chinh gia tri ndy dugc st dung trong cau 1énh printf cla hAm main() nén két qud in ra trén
man hinh la:  3!=6
Chuy:

Khi ding ham dé qui, mdy tinh s& ding nhiéu b6 nhd trén ngin x€p va c6 thé dan
dén tran ngin x€p. Vi vay khi gdp mot bai toan ma c6 thé c6 cach gidi bang vong 13p
(khéng dung dé qui) thi ta nén dung céch nay.

10.5.2. Cac bai toan cé th€ dung dé qui:

Phuong phap dé qui thudng ap dung cho cac bai todn phu thulc tham s6 c6 hai ddc
diém sau:

Bai toan dé dang gidi quyét trong mét sO trudng hop riéng Ung véi cac gia tri dac
biét cUa tham s6. Ngudi ta thuOng g0i la trudng hop suy bién.

Trong truOng hgp tOng quat, bai todn c6 thé qui vé mot bai toan cliing dang nhung gia
tri tham s® thi bj thay d6i. Sau mOt s6 hltu han budc bién d6i dé qui né sé dan tdi trudng
hop suy bién.

Bai toan tinh n giai thUfa néu trén th€ hién rd nét dac diém nay.

10.5.3. Cach xay dung ham dé qui:

Ham dé qui thuOng dugc xay dung theo thuadt toan sau:

if (truGng hop suy bién)

{
Thuc hién c4ch gidi bai todn khi suy bién
}
else /* TruOng hop tOng quét */
{
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GOi dé qui téi ham dang viét véi céc gia tri khac cUa tham sO
}
10.5.4. Cac vi du vé dung ham dé qui:
Vi du 1: Bai toan dung ham dé qui tim USCLN cUa hai s6 nguyén duong a va b.
Trong truGng hgp suy bi€n, khi a=b thi USCLN cUa a va b chinh 14 gia tri cUa chiing.
Trong truOng hop chung:
uscln(a,b)=uscln(a-b,b) néu a>b
uscln(a,b)=uscln(a,b-a) n€u a<b
Ta c6 th€ viét chuong trinh nhu sau:
#include "stdio.h"

int uscln(int a,int b ); /* Nguyén mau ham*/

main()
{ int m,n;
printf("\n Nhap cac gia tri cua a va b:");
scanf("%d%d",&m,&n);
printf("\n USCLN cua a=%d va b=%d la:%d",m,m,uscln(m,n))
}
int uscln(int a,int b)
{ if (a==b)
return a;
else
if (a>b)
return uscln(a-b,b);
else
return uscln(a,b-a);
}

Vi du 2: Chuong trinh doc vao mot sO roi in né ra dudi dang cac ky tu lién tiép.
# include "stdio.h"
# include "conio.h"
void prind(int n);
main()
{
int a;

clrscr();
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printf("n=");
scanf("%d",&a);
prind(a);
getch();
}
void prind(int n)
{
int i;
if (n<0)
{ putchar('-");
n=-n;
}
if ((i=n/10)!=0)
prind(i);
putchar(n%10+'0");
}
10.6. Bao ham file:

P& dé dang sUr dung lai mOt tap cac dinh nghia (#define) va khai béo (trong céc file
khéc), C dua ra cach bao ham céc file khac vao file dang dich theo cd phap: #include "tén
file".
Dong khai bdo ndy sé dugc thay thé bdi ndi dung cUa file c6 tén 1a tén file. Cac #include
dugc phép 10ng nhau. Tat nhién khi thay dGi file dugc bao ham vao thi mai file phu thubc
vao né déu phai dich 1ai.
10.7. Phép th€ Macro:

Cti phap dinh nghia Macro c6 dang: #define <bi€u thiic 1> [bi€u thic 2]
Vi du 1: #define YES 1

Macro thay hang YES bdi gid tri 1 c6 nghia 1a hé c¢6 chd nao trong chuong trinh cé
xudt hién hang YES thi n6 sé dugc thay bdi gié tri 1.

Vi du 2: MOt ngudi 1ap trinh ua thich PASCAL c6 th€ dinh nghia cac macro sau:
#define then
#define begin {
#define end; }
sau d6 ta c6 th€ viét doan chuong trinh nhu sau trong C:
if (i>0) then

92



end;

Ta ciing c6 thé dinh nghia cadc macro c6 tham s, do vy gia tri thay thé sé phu thudc

vao gia tri cUa cac tham sO dugc truyén cho macro.

Vi du 3: Pinh nghia macro tinh max cUa hai s6 nhu sau:

#define max(a,b) ((a)>(b) ?(a):(b))
vi€c st dung: x=max(p+q,r+s);

tuong duong vOi: x=((p+q)>(r+s) ? (p+q):(r+s));

Chu y: Khong dugc viét dau cach gilra tén macro véi ddu mé ngodc bao quanh danh sach

doi.
Vi du 4: Xét chuong trinh sau:
main()
{ int x,y,z;
X=b5;
y=10%*5;
Z=Xty;
72=X+y+6;
2=5*x+y;
Z=5%(x+y);
z=5*(()+(y));
printf("Z=%d",z);
getch();
return;
}
Chuong trinh st dung MACRO sé nhu sau:
#define BEGIN {
#define END }
#define INTEGER int
#define NB 10
#define LIMIT NB*5
#define SUMXY x+y
#define SUM1 (x+y)
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#define SUM2 ((x)+(y))

main()

BEGIN

END

INTEGER x,y,z;
X=5;

y=LIMIT;
z=SUMXY;
z=5*SUMXY;
z=5*SUM1,;
z=5*SUM?2;
printf("\n Z=%d",z);
getch();

return;
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Bai 11: TAP TIN - FILE
11.1. Khai niém vé tép tin:

Tép tin hay tép dt liéu 1a mOt tap hop cac dr li€u c6 lién quan v&i nhau, dugc chla
trong mOt thiét bi nhG ngoai clla may tinh (dia cUng, CD, ...) dudi mOt cai tén nao dé.

MOt hinh dnh 16 nét gitip ta hinh dung ra t&p 1a tU phi€u cUa thu vién. MOt hOp c6
nhi€u phi€u giéng nhau vé hinh thiic va t& chlc, song lai khac nhau vé ndi dung. MOi hdp
tuong duong v3i mot tép, cac 14 phi€u 1a cac thanh phan cla t€p. Trong may tinh, mt dia
cling, CD, ... déng vai tro chiéc t0 (d€ ch(ra nhiéu tép).

Tép dugc ch(ta trong b0 nhd ngoai, di€u d6 c6 nghia 1a tép dugc luu trlt d€ dung
nhi€u 14n va tOn tai ngay ca khi chiing ta da tat may tinh. Chinh vi 1 do trén, nhing d{rliéu
nao can luu trlr 1au dai (nhu ho so chang han) thi ta nén dung dén tép.

Tép 1a mOt ki€u d{f liéu c6 cau tric. Dinh nghia tép c6 phan nao gidng mang & chd
chiing déu 1a tap hgp cla cac phan t0 d{t liéu cing ki€u dit liéu, song mang thudng c6 sO
phan tU cO dinh, sO phan tU cla tép khdng dugc xac dinh trong khi dinh nghia.

C6 hai ki€u nhap xuat d{r liéu 1én t€p: Nhap xudt nhi phan va nhap xudt van ban.
Nhéap/xuat nhi phan:

D{r liéu dugc ghi 1én tép theo cac byte nhi phan, trong qua trinh nhap xudt, dr liéu
khong bi bién dGi.

Khi doc tép, néu gap culi tép thi ta nhan dugc ma két thic tép bang hang s6 EOF
(dugc dinh nghia trong stdio.h bang -1) va khi d6 ham feof cho gia trj khac 0.

Nhép/xudt vin ban:
Ki€u nhap xudt van ban chi khac ki€u nhi phan khi x Iy ky tu' chuyén dong (ma 10).
Ma chuy€n dong dugc x( ly nhu sau:
Khi ghi, n€u gdp mOt ky tu LF (ma 10) thi n6 sé dugc chuyén thanh hai ky tu
CR (ma 13) va LF (mi 10).
Khi doc, hai ky tu lién ti€p 1a CR va LF trén t€p chi cho ta mOt ky tu LF
11.2. Khai bao st dung tép - mot s6 ham thudng dung khi thao tac trén
tép:
11.2.1. Khai bao st dung tép:

Ct phap: FILE <bié€n_con_trd_tép>;

Trong d6 <bi€n_con_tro_tép> c6 thé€ 1a bi€n don hay mdt danh sach cac bién phan
cach nhau béi dau phay.
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Vi du: FILE *vb, *np;
11.2.2. M@ tép - ham fopen :

/* Khai b4o hai bién con tro t€p */

Cti phap: FILE *fopen(const char *tén_tép, const char *kiéu);

Nguyén ham dugc dinh nghia trong trong: stdio.h .

Trong d6: doi th( nhat 1a tén t€p, d6i th(t hai 1a ki€u truy nhép.

Y nghia:

Ham ding d€ ma3 tép. Néu thanh cong ham trd vé con trd ki€u FILE trd dén tép vUa

Tén ki€u

llrll llrtll

HWH Hw.t”

momon

llrbll

"Wb"

Habll

llr+ll ”I‘+t”

HW+I| ”W+t"

|'a+|' Ha+t”

llr+bll

Hw+bl|

|'a+b|'

m@. Néu c6 16i ham sé trd vé gia tri NULL.

Bdng sau chi ra cac gia tri cUa ki€u truy nhap:

y nghia

MG mot té€p d€ doc theo ki€u van ban. Tép can doc
phai di tOn tai, néu khong sé c6 16i

M& mot t€p d€ ghi theo ki€u vin ban. Néu tép da
tOn tai thi né s€ bj xoa.

MG mot tép d€ ghi bd xung theo ki€u vin ban. Néu
t€p chua ton tai thi tao tép mai.

MG mot tép d€ doc theo ki€u nhi phan. Tép can doc
phai di tOn tai, néu khong sé c6 106i.

M& mét tép mGi d€ ghi theo ki€u nhi phan. Néu tép
da tOn tai thi n6 sé bj xo4.

MG mot tép d€ ghi b6 xung theo ki€u nhj phan. Néu
t€p chua ton tai thi tao tép mai.

MG mot tép d€ doc/ghi theo ki€u vin ban. Tép can
doc phai da ton tai, n€u khong sé c6 16i

MG moOt tép d€ doc/ghi theo ki€u vin ban. Néu tép
da tOn tai thi n6 sé€ bj xo4.

MG mét tép d€ doc/ghi b6 xung theo ki€u van ban.
Néu tép chua tOn tai thi tao t&p mdi.

MG moOt tép d€ doc/ghi theo ki€u nhi phan. Tép can
doc phai da ton tai, n€u khong sé c6 16i.

M& mot tép m&i d€ doc/ghi theo ki€u nhi phan. Néu
t€p da tOn tai thi n6 sé bi xo4.

MG mot tép d€ doc/ghi b6 xung theo kiéu nhj phan.
Néu tép chua tOn tai thi tao t&p mdi.
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Cht y: Trong cac ki€u doc/ghi, ta nén 1am sach ving dém trudc khi chuyén tir ché dd doc
sang ché d0 ghi hodc nguagc lai.
Vi du: f=fopen("TEPNP","wb"); MG moOt t&p mdi c6 tén 1a TENNP d€ ghi theo ki€u nhi
phan.
11.2.3. Péng t€p - ham fclose:

Cu phap: int fclose(FILE *fp);

Nguyén dugc dinh nghia ham trong: stdio.h .

Trong d6: fp 1 con trd Ung véi tép can dong.

Y nghia: Ham dung d€ déng tép khi két thic cac thao tac trén n6. Khi déng tép, may

thuc hién céc cong viéc sau:

. Néu dang ghi dit liéu thi may sé& ddy dr liéu con trong ving dém lén
dia

. Néu dang doc d{r liéu thi may s€ xoa ving dém

. Gidi phéng bién tro tép.

. Né&u 1énh thanh cong, ham sé cho gi4 tri 0, trdi 1ai n6 cho ham EOF.

11.2.4. Dong tat ca cac tép dang mo- ham fcloseall:

Cu phap: int fcloseall(void);

Nguyén ham dugc dinh nghia trong: stdio.h .

Y nghia: Ham dung d€ déng tat cd cac tép dang m&. N€u 1énh thanh cong, ham sé
cho gia tri bang s6 1a s6 tép dugc déng, ngudc lai né trd vé gia tri EOF.
11.2.5. Lam sach ving dém - ham fflush:

Cu phap: int fflush(FILE *fp);

Nguyén ham dugc dinh nghia trong: stdio.h.

Y nghia: Dung lam sach ving dém cUa tép fp. N&u 1énh thanh cong, ham sé& cho gia
tri 0, ngugc 1ai n6 sé tra vé gia tri EOF.
11.2.6. Lam sach viing dém cUa tat ca cac tép dang m& - ham fflushall:

Cu phap: int fflushall(void);

Nguyén ham dudc dinh nghia trong: stdio.h.

Y nghia: Dung lam sach viing dém cUa tat cd cac tép dang m&. N€u 1énh thanh cong,
ham sé& cho gia tri bang sO cac tép dang m&, ngugdc 1ai né sé tra vé gia tri EOF.
11.2.7. Ki€m tra 10i file - ham ferror:

Cu phap: int ferror(FILE *fp);
Nguyén ham dugc dinh nghia trong: stdio.h.
Trong do fp la con trd tép.
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Y nghia: Ham dung d€ ki€m tra 16i khi thao tac trén tép fp. Ham cho gia tri 0 néu
khong c6 10, ngugc 1ai ham cho gia tri khéc 0.
11.2.8. Ki€mtra cudi tép - ham feof:

Cu phap : int feof(FILE *fp);

Nguyén ham dudc dinh nghia trong: stdio.h.
Trong do6 fp 1a con tr6 tép.

Y nghia: Ham dung d€ ki€m tra cu0i tép. Ham cho gia tri khac 0 néu gdp cudi tép
khi dQc, tréi lai ham cho gia trj 0.
11.2.9. Truy nh&@p ng&u nhién - cac ham di chuy&n con tré dinh vi:
11.2.9.1. Chuy€n con tré dinh vi vé dau tép - Ham rewind:

Cu phap: void rewind(FILE *fp);

Nguyén ham dudc dinh nghia trong: stdio.h.
Trong do6 fp 1a con tré tép.

Y nghia: Chuyén con trd dinh vi cla tép fp v€ dau tép. Khi d6 viéc nhap xudat trén
tép fp dugc thuc hién tir dau tép.
11.2.9.2. Chuy€n con tr® dinh vi tri vé vi tri c@n thiét - Ham fseek:

Cu phap: int fseek(FILE *fp, long sb, int xp);
Nguyén ham dudc dinh nghia trong: stdio.h.

Trong do:
. fp 1a con tro tép.
. sb 1a s6 byte can di chuyén.
. xp cho biét vi tri xudt phat ma viéc dich chuyén dugc bat dau tur do.
. xp c6 th€ nhén céc gia tri sau:
. xp=SEEK_SET hay 0: Xuat phat tUr dau tép.
. xp=SEEK_CUR hay 1: Xuat phat t{r vi trf hién tai cUa con trd
dinh vi.
. xp=SEEK_END hay 2: Xudt phat t{r cudi t€p.
Y nghia:

Chuyén con trd dinh vi cla tép fp v€ vi tri xac dinh thdng qua cac tham s& xp va sb.
Chiéu di chuyén la vé cudi tép néu sb duong, trai 1ai n6 sé di chuyén vé dau tép. Khi
thanh cong, ham trd vé gid tri 0. Khi ¢6 161 ham tra vé gié trj khic khong.
11.2.9.3. Vi tri hién tai cUa con tro dinh vi - Ham ftell:

Cu phap: int ftell(FILE *fp);
Nguyén ham dugc dinh nghia trong: stdio.h.
Trong d6: fp 14 con trd t€p.
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Y nghia: Ham cho biét vi trf hién tai cla con trd chi vi (byte th&r may trén tép fp) khi
thanh cong. SO th( tu tinh tU 0. Tréi lai ham cho gié trj -1L.
11.2.10. Ghi d@r li€u lén tép - ham fwrite:

Cu phap: int fwrite(void *ptr, int size, int n, FILE *{p);

Nguyén ham dudgc dinh nghia trong: stdio.h.

Trong do:

ptr 13 con tré trd t&i ving nhG chia d{t li€u can ghi.
size 1a kich thudc cla mau tin theo byte

n 1a s6 mau tin can ghi

fp 1a con tr tép

Y nghia: Ham ghi n mau tin, m6i mau tin c6 kich thudc size byte tl viing nhd ptr 1én
tép fp.

Ham sé& trd vé moOt gia tri bang s6 mau tin thuc sy ghi duokc.
Vi du:

#include "stdio.h"
struct mystruct

{int i;

char ch;

%
main()

{
FILE *stream;
struct mystruct s;
stream = fopen("TEST.TXT", "wb") /* M@ tép TEST.TXT */
s.i=0;
s.ch="A";
fwrite(&s, sizeof(s), 1, stream); /* Vi€t cdu tric vao tép */
fclose(stream); /* Pong t€p */
return 0O;

}

11.2.11. Poc dir liéu tur té€p - ham fread:
Cu phap: int fread(void *ptr, int size, int n, FILE *fp);
Nguyén ham dudc dinh nghia trong: stdio.h.
Trong do:
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Y nghia: Him doc n mau tin kich thudc size byte tU tép fp 1én 1én ving nhd ptr.
Ham sé& trd vé moOt gia tri bang s6 mau tin thuc sy doc dugc.

Vidu:

ptr 1a con tr0 trd tdi viing nhG chira dit liéu can ghi.

size 1 kich thudc clla mau tin theo byte
n 1as6 mau tin can ghi

fp 1a con trd tép

#include "string.h"

#include "stdio.h"

main()

{

FILE *stream;

char msg[] = "Ki€m tra";

char buf[20];

stream = fopen("DUMMY.FIL", "w+");
/* Viét vai d(t liéu 1én té€p */

fwrite(msg, strlen(msg)+1, 1, stream);

/* Tim di€m dau cUa file */
fseek(stream, SEEK_SET, 0);
/* Doc sO liéu va hién thj */

fread(buf, strlen(msg)+1, 1, stream);

printf("%s\n", buf);

fclose(stream);

return 0O;

}

11.2.12. Nhap xuat ky tu:

11.2.12.1. Cac ham putc va fputc:

Cu phap:

int putc(int ch, FILE *fp);
int fputc(int ch, FILE *fp);

Nguyén ham dudc dinh nghia trong: stdio.h.

Trong do:

ch 1a mot gia tri nguyén

fp 1a mOt con tro tép.

100



Y nghia:
Ham ghi 1én t€p fp mOt ky tU 6 ma bang : m=ch % 256.
ch dugc xem 1a moOt gid tri nguyén khong dau. N&u thanh céng ham cho ma ky tu
dugc ghi, nguoc lai n6 sé tra vé gia tri EOF.
Vidu:
#include "stdio.h"
main()
{
char msg[] = "Hello world\n";
inti=0;
while (msg[i])
putc(msg[i++], stdout); /* stdout thiét bi ra chudn - Man hinh*/
return 0O;
}
11.2.12.2. Cac ham getc va fgettc:
Cu phap:
int gretc(FILE *fp);
int fputc(FILE *fp);
Nguyén ham dugc dinh nghia trong: stdio.h.
Trong do:
fp 1a mOt con tro tép.
Y nghia:
Ham doc mot ky tu tur tép fp. Néu thanh cong ham s& cho ma doc duoc (c6 gié tri tur
0 dén 255). Néu gap cubi tép hay c6 16i ham sé tra vé EOF.
Trong ki€u vin ban, ham doc mOt 1ugt cd hai ma 13, 10 va trd vé gia tri 10. Khi gdp
ma 26 ham sé trd vé EOF.
Vidu:
#include "string.h"
#include "stdio.h"
#include "conio.h"
main()
{
FILE *stream;

char string[] = "Kiem tra";
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char ch;
/* MG t€p d€ cap nhat*/
stream = fopen("DUMMY.FIL", "w+");
/*Viét mOt xau ky tu vao tép */
fwrite(string, strlen(string), 1, stream);
/* Tim vi tri dau cla tép */
fseek(stream, 0, SEEK_SET);
do
{

/* Doc mOt ky tu tU t€p */

ch = fgetc(stream);

/* Hién thi ky tu */

putch(ch);
} while (ch != EOF);
fclose(stream);
return 0O;

}

11.2.13. Xoa t€p - ham unlink:

Cu phép: int unlink(const char *tén_t&p)

Nguyén ham dudc dinh nghia trong: dos.h, io.h, stdio.h .
Trong d6: tén_tép 1a tén cUa tép can xo04.

Y nghia:

Dung d€ xod mOt tép trén dia. N€u thanh céng, ham cho gié tri 0, trai 1ai ham cho gia

tri EOF.
Vidu:
#include <stdio.h>
#include <io.h>
int main(void)
{
FILE *fp = fopen("junk.jnk","w");
int status;
fprintf(fp,"junk");
status = access("junk.jnk",0);

if (status == 0)
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printf("Tép tOn tai\n");
else
printf("Tép khong tOn tai\n");
fclose(fp);
unlink("junk.jnk");
status = access("junk.jnk",0);
if (status == 0)
printf("Tép tOn tai\n");
else
printf("Tép khong tOn tai\n");

return O;
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Bai 12: PO HOA

Viéc hién thi thong tin trén man hinh may tinh dugc thuc hién théng qua mot vi
mach di€u khi€n man hinh. Khi man hinh & ch€ d0 vin ban (text mode) ching ta c6 thé hién
thi théng tin 1én man hinh bang cac 1énh: printf(), putch(), putchar(), ... Théng tin ma chiing ta
can dua ra man hinh dugc chuyén téi vi mach diéu khién man hinh dudi dang ma ki tu
ASCIL Vi mach néi trén c6 nhiém vu dua ki tu d6 theo mau dinh san ra man hinh & vj tri
dugc x4c dinh bdi chuong trinh cla chiing ta.

Ngoai ché d0 van ban, man hinh con c6 thé lam viéc trong ché dd d6 hoa. Khi man
hinh 3 ché d6 d6 hoa chiing ta c6 th€ vé do thi, viét chit to hodc th€ hién cac hinh anh khac
- nhitng viéc ma chiing ta khong thé€ thuc hién dugc trong ch€ dd van ban.

Cac ham va thU tuc do hoa dugc khai béo trong file graphics.h.

12.1. Khéi ddng dod hoa:

Cu phap: void initgraph(int *graphdriver,int graphmode,char *driverpath);
Trong do:

driverpath 1a xau ky tu chi dudng dan dén thu muc ch(a cic tap tin diéu khién do

hoa.

graphdriver cho bi€t man hinh d0 hoa s dung trong chuong trinh.

graphmode cho biét mode d6 hoa st dung trong chuong trinh.

Bang dudi day cho cac gid tri c6 th€ cla graphdriver va graphmode:

graphdriver graphmode PO phan gidi
CGA (1) CGACO (0) 320x200
CGAC1 (1) 320x200
CGAC2 (2) 320x200
CGAC3 (3) 320x200
CGAHI (4) 640x200
MCGA (2) MCGAO (0) 320x200
MCGA1 (1) 320x200
MCGA2 (2) 320x200
MCGA3 (3) 320x200
MCGAMed (4) 640x200
MCGAHI (5) 640x480
EGA (3) EGALO (0) 640x200
EGAHI (1) 640x350
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EGA64 (4) EGA64LO (0) 640x200
EGA64HI (1) 640x350

EGAMONO (5) EGAMONOHI (0) 640x350

VGA (9) VGALO (0) 640x200
VGAMED (1) 640x350
VGAHI (2) 640x480

HERCMONO (7) HERCMONOHI 720x348

ATT400 (8) ATT400CO0 (0) 320x200
ATT400C1 (1) 320x200
ATT400C2 (2) 320x200
ATT400C3 (3) 320x200
ATT400MED (4) 640x400
ATT400HI (5) 640x400

PC3270 (10) PC3270HI (0) 720x350

IBM8514 (6) PC3270LO (0) 640x480 256 mau
PC3270HI (1) 1024x768 256 mau

Bang trén cho thdy d0 phan gidi cUa man hinh phu thubc ca vao ki€u man hinh va
mode. Vi du nhu trong man hinh EGA néu ding EGALO thi d0 phan gidi 1a 640x200 (Ham
getmaxx() cho gia tri cuc dai cla s6 di€ém theo chiéu ngang cla man hinh. Him getmaxy()
cho gié tri cuc dai cla s6 di€m theo chi€u doc clla man hinh.).

Vi du: Gid st mdy tinh c6 man hinh VGA, céc tap tin d0 hoa cha trong thu muc
C:\TC \BGI, khi d6 ta khéi dOng ché d do hoa cho man hinh nhu sau:

#include "graphics.h"

main()
{
int mh=VGA,mode=VGAHI; /*Hodac mh=9,mode=2%*/
initgraph(&mh,&mode,"C:\TC\BGI");
/* Vi ki tu'\ trong C 1a ki tU ddc biét nén ta phdi gdp d6i n6 */
}

Néu khéng bié€t chinh x4c ki€u man hinh dang s dung thi ta gan cho bién
graphdriver bang DETECT hay gia tri 0. Khi d6, két qua cUa initgraph sé la:
Ki€u man hinh dang s dung dugc phat hién, gia tri cla né dudc gan cho bién
graphdriver.
Mode d6 hoa & dd phan gidi cao nhat Ung v&i man hanh dang st dung ciing dugc
phat hién va gid tri clla né dugc gan cho bi€n graphmode.
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Nhu vay dung hang s6 DETECT chang nhiing c6 th€ khdi tao dudgc ch€ d6 d6 hoa
cho man hinh hién cé theo mode c6 d0 phan gidi cao nhdt ma con gitip ta xac dinh ki€u man
hinh dang s dung.

Vi du: Chuong trinh dudi day xac dinh ki€u man hinh dang s dung:

#include "graphics.h"

#include "stdio.h"

main()

{
int mh=0, mode;
initgraph(&mh,&mode,"C:\TC\BGI");
printf("\n Gia tri so cua man hinh la: %d",mh);
printf("\n Gia tri so mode do hoa la: %d",mode);
closegraph();

}

Néu chubi ding d€ xac dinh driverpath 1a chudi rong thi chuong trinh dich sé tim
ki€m céc file diéu khi€n do6 hoa trén thu muc hién thoi va thu cla cUa trinh bién dich.
12.2. Cac ham do hoa:

12.2.1. Mau va mau:

I Pat mau nén: DE dat mau cho nén ta dung thu tuc sau:
void setbkcolor(int mau);

0 Pat mau dudng vé: DE dat mau vé dudng ta ding th( tuc sau:
void setcolor(int mau);

0 Pat mau (ki€u) t6 va mau t6: DE ddt mAu (ki€u) td va mau to ta ding thl tuc sau:
void setfillstyle(int mau, int mau);

Cac gia tri c6 thé clla mau cho bdi bang dudi day:

Bdng cac gia tri c6 thé cla mau

Tén hang Gia tri s6 Mau hién thi
BLACK 0 Pen

BLUE 1 Xanh da trOi
GREEN 2 Xanh 14 cay
CYAN 3 Xanh 10

RED 4 bo
MAGENTA 5 Tim

BROWN 6 Nau
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LIGHTGRAY 7
DARKGRAY 8
LIGHTBLUE 9
LIGHTGREEN 10
LIGHTCYAN 11

LIGHTRED 12
LIGHTMAGEN 13
TA

YELLOW 14
WHITE 16

Céc gia tri c6 thé clla mau cho bdi bang dudi day:

Bang céc gia tri c6 thé clla mau
Tén hang
EMPTY_FILL
SOLID_FILL
LINE_FILL
LTSLASH_FILL
SLASH_FILL
BKSLASH_FILL
LTBKSLASH_FILL
HATCH_FILL

XHATCH_FILL
INTERLEAVE_FILL
WIDE_DOT_FILL

CLOSE_DOT_FILL

Chon bang mau:

Gia tri s0

N OO ol A WN R O

10
11

Xam nhat

X&m dam

Xanh xa tr0i nhat
Xanh 14 cay nhat
Xanh 10 nhat

b0 nhat

Tim nhat

Vang
Trang

Ki€u mau té

T6 bang mau nén

T6 bang dudng lién nét

T6 bang duong --------

T6 bang ///

T6 bang // in d&dm

T6 bang \\\ in ddm

T6 bang \\

T6 bang dudng gach béng
nhat

T6 bang dudng gach béng
ch{r thap

T6 bang dudng dit quing
T6 bang dau cham thua

T6 bang ddu chdm mau

D€ thay d6i bang mau da dugc dinh nghia trong bang trén, ta s{r dung ham:

void setpalete(int s6_th(¥_tU_mau, int mau );

Vi du: Cau 1énh: setpalete(0,lightcyan); d6i mau dau tién trong bang mau thanh mau

xanh 10 nhat. Cac mau khac khong bi anh hudng.

0 Lay bang mau hién thoi:

+ Ham getcolor() trd vé mau da xé4c dinh bang thU tuc setcolor ngay trudc né.

107



+ Ham getbkcolor() trd vé mau da xac dinh bang ham setbkcolor ngay trudc
no.
12.2.2. V@ va t6 mau:
C6 thé chia cac dudng va hinh thanh bon nhém chinh:
0 Cung tron va hinh tron.
0 Puodng gap khiic va da giac.
0 Pudng thang.
0 Hinh ch{ nhat.
12.2.2.1. Cung tron va duong tron:
Nhém nay bao gdm: Cung tron, dudng tron, cung elip va hinh quat.
0 Cung tron: D€ vé mOt cung tron ta ding ham:
void arc(int x, int y, int gd, int gc, int r);
Trong do: (x,y) 1a toa dd tdm cung tron.
gd 1a goc dau cung tron(0 dén 360 dO).
gc 1a goc culi cung tron (gd dén 360 dO).
r la ban kinh cung tron .
Vidu:
Vé& mot cung tron cé tam tai (100,50), géc dau 1a 0, géc culi 1a 180, ban kinh 30.
arc(100,50,0,180,30);
0 Puodng tron: DE vé dudng tron ta dung ham:
void circle(int x, int y, int r);
Trong do: (x,y) 1a toa dd tdm cung tron.
r 12 ban kinh duOng tron.
Vidu:
Vé moét dudng tron ¢6 tam tai (100,50) va ban kinh 30.
circle(100,50,30);
0 Cung elip: DE vé& moét cung elip ta ding ham:
void ellipse(int x, int y, int gd, int gc, int xr, int yr);
Trong do:
(x,y) la toa d6 tdm cung elip.
gd 1a g6c dau cung tron(0 dén 360 do).
gc 1a goc culi cung tron (gd dén 360 dO).
xr 1a ban truc nam ngang.

yr 1a béan truc thang dlng.
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Vidu:
Vé& moOt cung elip c6 tdm tai (100,50), géc dau 1a 0, géc culi 1a 180, ban truc ngang
30, ban truc ding 1a 20.
ellipse(100,50,0,180,30,20);
0 Hinh quat: DE vé va t6 mau mOt hinh quat ta ding ham:
void pieslice(int x, int y, int gd, int gc, int r);
Trong do:
(x,y) 1a toa dd tdm hinh quat.
gd 1a géc dau hinh quat (0 dén 360 do).
gc 1a géc cuOi hinh quat (gd dén 360 do).
r la ban kinh hinh quat .
Vi du: Chuong trinh dudi day s€ vé mOt cung tron G géc phan tu th(r nhat, mot cung elip &
g6c phan tu th(r ba, m6t dudng tron va mot hinh quat quét tir 90 dén 360 do.
# include "graphics.h"
#include "stdio.h"
#include "conio.h”
main()
{
int md=0,mode;
initgraph(&md,&mode,"C:\TC\BGI");
setbkcolor(BLUE);
setcolor(YELLOW);
setfillstyle(SOLID_FILL,RED);;
arc(160,50,0,90,45);
circle(160,150,45);
pieslice(480,150,90,360,45);
getch();
closegraph();
}
12.2.3. Vé duong gap khiic va da giac:
0 Vé duong gap khiic: Mubn vé dudng gdp khic di qua n diém: (x1,y1), (x2,y2), ...,
(xn,yn) thi truGc hét ta phai gan cac toa do (xi,yi) cho mOt mang a ki€u int ndo dé theo
nguyén tac sau:

Toa dd x1 gan cho a[0]
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Toa dd y1 gan cho a[1]
Toa dd x2 gan cho a[2]
Toa dd y2 gan cho a[3]

Toa db xn gan cho a[2n-2]
Toa d6 yn gan cho a[2n-1]
Sau dé goi ham:
drawpoly(n,a);
Néu di€m cu0li cling (xn,yn) trung v4i di€m dau (x1,y1) thi ta nhan dugc mot dudng
gap khiic khép kin.
0 Té mau da giac: Gid sU ta c6 a 1a mdng da dé cap dén trong muc trén, khi dé ta goi
ham:
fillpoly(n,a);
s& vé& va t6 mau mOt da giac c6 dinh 1a cac di€m (x1,y1), (x2,y2), ..., (xn,yn)
Vi du: V& mOt dudng gap khic va hai dudng tam gic.
#include "graphics.h"
#include "stdio.h"
#include "conio.h"
int poly1[]={5,200,190,5,100,300};
int poly2[]={205,200,390,5,300,300};
int poly3[]={405,200,590,5,500,300,405,200};
main()
{
int md=0,mode;
initgraph(&md,&mode,"C:\TC\BGI");
setbkcolor(CYAN);
setcolor(YELLOW);
setfillstyle(SOLID_FILL,MAGENTA);
drawpoly(3,poly1);
fillpoly(3,poly?2);
fillpoly(4,poly3);
getch();
closegraph();
}
0 Vé duodng thang:
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P& vé dudng thang n6i hai di€m bat ky c6 toa dd (x1,y1) va (x2,y2) ta st dung ham
sau:  void line(int x1, int y1, int X2, int y2);

Con chay d6 hoa gilt nguyén vi tri.

P& vé dudng thang ndi tU di€m hién thdi cla con chay d6 hoa dén mot di€m bét
c6 toa do (x,y) ta st dung ham sau: void lineto(int x, int y);

Con chay sé chuyén dén vi tri (x,y).

P& v& mdt dudng thang tUr vi tri hién thdi cla con chay(gid si 1a diém x,y) dén
di€m c6 toa dd (x+dx,y+dy) ta s& dung ham sau: void linerel(int dx, int dy);

Con chay sé chuy€n dén vi tri (x+dx,y+dy).
0 Di chuy€n con chay dé hoa: D& di chuyén con chay dén vij tri (x,y), ta st dung ham

sau:
void moveto(int x, int y);

0 Chon kiéu dudng:

Ham void setlinestyle(int ki€u_duong, int mau, int d0_day);
tac dOng dén nét vé cUa cac thU tuc v& dudng line, lineto, linerel , circle, rectangle (ham vé
hinh ch{r nhat).

Ham nay cho phép ta xac dinh ba yéu t6 khi v& dudng thang, d6 1a: Kiéu dudng, bé
day va mau tu tao.

Dang dudng do tham s6 ki€u_dudng xac dinh. Bang dudi day cho cic gia tri
c6 thé cla ki€u_dudng:

Tén hang Gia tri s0 Ki€u duodng
SOLID_LINE 0 Nét lién
DOTTED_LINE 1 Nét cham
CENTER_LINE 2 Nét cham gach
DASHED_LINE 3 Nét gach
USERBIT_LINE 4 Mau tu tao

Bé day cUa dudng vé do tham s& d@_day xac dinh, bang dudi day cho céc gi tri c6
thé€ cla d§_day:

Tén hang Gia tri s® Bé day
NORM_WIDTH 1 Bé day binh thuOng
THICK_WIDTH 3 Bé day gap ba

Mau tu tao: Néu tham sO th( nhat 1a USERBIT_LINE thi ta c¢6 th€ tao ra mau
dudng thang bang tham s6 mAu. Vi du ta xét doan chuong trinh:
int pattern = 0x1010;
setlinestile(USERBIT_LINE, pattern, NORM_WIDTH);

111



line(0,0,100,200);

Gid tri cUa pattern trong hé 16 1a 1010, trong hé 2 1a:
0001 0000 0001 0000

Bit 1 s& cho di€ém sang, bit 0 s& lam tat diém anh.

Vi du: Chuong trinh vé& mét dudng gép khiic bang cac doan thang. Budng gdp khic di qua

cac dinh sau:
(20,20),(620,20),(620,180),(20,180) va (320,100)
#include "graphics.h"
#include "stdio.h"
#include "conio.h"
main()
{
int mh=0, mode;
initgraph(&mh,&mode,"C:\TC\BGI");
setbkcolor(BLUE);
setcolor(YELLOW);
setlinestyle(SOLID-LINE,0,THICK_WIDTH);
moveto(320,100); /* con chay & vi tri ( 320,100 ) */
line(20,20,620,20); /* con chay van & vi tri ( 320,100 ) */
linerel(-300,80);
lineto(620,180);
lineto(620,20);
getch();
closegraph();
}
12.2.4. Vé di€m, mién:
0 vé di€m:
Ham: void putpixel(int x, int y, int color);
sé to di€ém (x,y) theo mau xac dinh bdi color.
Ham: unsigned getpixel(int x, int y);

sé tra vé sO hiéu mau cla di€m anh & vi tri (x,y).

0 T6 mién: PE t6 mau cho mOt mi€én nao d6 trén man hinh, ta dung ham sau:

void floodfill(int x, int y, int border);
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Trong do:
(x,y) 1a toa d0 clla mOt di€ém nao d6 goi la di€ém gieo.

Tham s6 border ch(ta ma cUa mau.

Su hoat dOng cla ham floodfill phu thuQc vao gia tri cla x ,y, border va trang thai man hinh.

- Khi trén man hinh c6 m6t dudng cong khép kin hodc dudng gap khic khép kin ma

ma mau cUa n6 bang gid tri cla border thi:

+ Néu di€ém gieo (x,y) ndm trong mién nay thi mién gidi han phia trong

dudng sé dugc t6 mau.

dudgc t6 mau.

+ Néu di€ém gieo (x,y) nam ngoai mi€én nay thi mién phia ngoai dudng sé

- Trong truGng hop khi trén man hinh khong c¢6 dudng cong nao nhu trén thi ¢d man hinh sé

dugc td6 mau.

Vi du: V& m6t dudng tron mau do trén man hinh mau xanh. Toa db (x,y) cla di€m gieo

dugc nap tU ban phim. Tuy thudc gia tri cu th€ cla x,y chuong trinh s€ t6 mau vang cho

hinh tron hodc phan man hinh bén ngoai hinh tron.

#include "graphics.h"
#include "stdio.h"

main()

{

}

int mh=mode=0, x, y;
printf("\nVao toa do x,y:");
scanf("%d%d",&x,&y);
initgraph(&mh,&mode,"");
if (graphresult != grOk) exit(1);
setbkcolor(BLUE);
setcolor(RED);
setfillstyle(11,YELLOW);
circle(320,100,50);
moveto(1,150);
floodfill(x,y,RED);
closegraph();

12.2.5. Hinh ch{r nhat:

0 Ham:
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void rectangle(int x1, int y1, int x2, int y2);
sé vé mOt hinh ch{t nhat c6 cac canh song song v&i cac canh cUa man hinh. Toa d6 dinh tréi
trén cUa hinh ch{r nhat 1a (x1,y1) va toa dd dinh phdi dudi cUa hanh ch{t nhat 1a (x2,y2).

0 Ham:

void bar(int x1, int y1, int x2, int y2);
s€ v& va t6 mau mOt hinh ch( nhat. Toa d6 dinh tréi trén cla hinh ch{t nhat 1a (x1,y1) va toa
d0 dinh phai dudi cla hanh ch{r nhat 1a (x2,y2).
0 Ham:

void bar3d(int x1, int y1, int x2, int y2, int depth, int top);
sé vé& mOt kh6i hOp chit nhat, mat ngoai cUa né 1a hinh ch{f nhat x4c dinh bdi cac toa db
(x1,y1), (x2,y2). Hinh ch( nhat nay dugc t6 mau thong qua ham setfillstyle . Tham s depth
xé4c dinh sO di€m &nh trén bé sau cUa khOi 3 chiéu. Tham sO top c6 thé nhadn céc gia tri 1
hay 0 va khGi 3 chiéu tuong Ung s€ c6 nap hodc khéng.

top=1 top=0
Vi du: Chuong trinh dudi day tao nén mot hinh chit nhat, mOt kho6i hinh ch{t nhat va mot
hinh hp c6 nap:
#include "graphics.h"
main()
{

int mh=mode=0;

initgraph(&mh,&mode,");

if (graphresult != grOk) exit(1);

setbkcolor(GREEN);

setcolor(RED);

setfillstyle(CLOSE_DOT_FILL,YELLOW);

rectangle(5,5,300,160);

bar(3,175,300,340);

bar3d(320,100,500,340,100,1);

closegraph();

114



12.2.6. Clra s (Viewport):
0 Thiét 1ap viewport:
Viewport 1a mOt viing ch(t nhat trén man hinh d6 hoa. D& thiét 1ap viewport ta ding ham:

void setviewport(int x1, int y1, int x2, int y2, int clip);
trong dé (x1,y1) 1a toa d0 goc trén bén tréi, (x2,y2) 1a toa d6 goc dudi bén phdi. Bon gia tri
nay vi thé phai thod man:

0< x1< x2
O0<syl<y2

Tham s0 clip c6 th€ nhan moOt trong hai gia tri:

clip=1 khong cho phép vé ra ngoai viewport.

clip=0 cho phép v€ ra ngoai viewport.
Vi du:

setviewport(100,50,200,150,1);
Lap nén mOt vung viewport hinh ch{t nhat c6 toa dd gdc tréi cao la (100,50) va toa dd goc
phai thap 1a (200,150) (1a toa dd trudc khi dat viewport).
Chit y: Sau khi 1ap viewport, ta c6 hé toa d0 m&i ma goc trén bén tréi sé€ c6 toa dd (0,0).
0 Nhan dién viewport hién hanh:
D& nhan viewport hién thdi ta ding ham:
void getviewsetting(struct viewporttype *vp);

G day ki€u viewporttype da dugc dinh nghia nhu sau:

struct viewporttype

{
int left,top,right,bottom;
int clip;
%
0 Xéa viewport:
SU dung ham:

void clearviewport(void);
0 Xoa man hinh, dua con chay vé tao do (0,0) clla man hinh:
SU dung ham:
void cleardevice(void);

0 Toa do dm duong:
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NhO st dung viewport c6 thé€ viét cac chudng trinh d0 hoa theo toa dd am duong.
Mubn vay ta thi€t 1ap viewport va cho clip bang 0 d€ c6 th€ vé ra ngoai gidi han cUa
viewport.
Sau day 1a doan chuong trinh thuc hién cong viéc trén:
int xc,yc;
xc=getmaxx()/2;
yc=getmaxy()/2;
setviewport(xc,yc,getmaxx(),getmaxy(),0);
Nhu th€, man hinh sé€ dugc chia lam bén phan véi toa d0 am duong nhu sau:
Phan tu trai trén: x am, y am.
x: tU -getmaxx()/2 dén 0.
y: tUr -getmaxy()/2 dén 0.
Phan tu trdi dudi: x am, y duong.
x: tU -getmaxx()/2 dén 0.
y: tir 0 dén getmaxy()/2.
Phan tu phai trén: x duong, y am.
x: tUr 0 dén getmaxx()/2.
y: tlr -getmaxy()/2 dén 0.
Phan tu phai dudi: x duong, y duong.
x: tUr 0 dén getmaxx()/2.
y: tir 0 dén getmaxy()/2.
Vi du: Chuong trinh vé do thi ham sin x trong hé truc toa d0 Aam duong. Hoanh d6 x lay
cac gia tri tU -411 dén 41t Trong chuong trinh c6 s& dung hai ham mdi 1a settextjustify va
outtextxy ta s& dé cap ngay trong phan sau.
#include "graphics.h"
#include "conio.h"
#include "math.h"
#define TYLEX 20
#define TYLEY 60
main()
{
int mh=mode=DETECT;
int x,y,i;
initgraph(mh,mode,"");
if (graphresult!=grOK ) exit(1);
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setviewport(getmaxx()/2,getmaxy()/2,getmaxx(),getmaxy(),0);
setbkcolor(BLUE);

setcolor(YELLOW);

line(-getmaxx()/2,0,getmaxx()/2,0);
line(0,-getmaxy()/2,0,getmaxy()/2,0);

settextjustify(1,1);

setcolor(WHITE);

outtextxy(0,0,"(0,0)");

for (i=-400;i<=400;++i)

{
x=floor(2*M_PI*i*TYLEX/200);
y=floor(sin(2*M_PI*i/200)*TYLEY);
putpixel(x,y, WHITE);
}
getch();
closegraph();

}
12.3. X ly van ban trén man hinh dé hoa:
0 Hi€n thi vin ban trén man hinh dé hoa:

Ham:

void outtext(char *s);

cho hién chudi ky tu' ( do con trd s trd téi ) tai vi tri con trd d6 hoa hién thoi.
Ham:

void outtextxy(int X, int y,char *s);

cho hién chudi ky tu ( do con trd s trd tGi ) tai vi tri (x,y).
Vidu:
Hai cach viét dudi day:
outtextxy(50,50," Say HELLO");
va
moveto(50,50);
outtext(" Say HELLO");
cho cing két qua.
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0 St dung cac Fonts chir:

Céc Fonts ch{t nam trong céc tap tin *.CHR trén dia. C4c Fonts ndy cho cac kich
thudc va kiu chi khac nhau, chiing s& dugc hién thj 1én man hinh bang cac ham outtext va
outtextxy. D& chon va nap Fonts ta dung ham:

void settextstyle(int font, int direction, int charsize);

Tham s6 font d€ chon ki€u chi{r va nhan mot trong cac hang sau:

DEFAULT_FONT=0

TRIPLEX_FONT=1

SMALL_FONT=2

SANS_SERIF_FONT=3

GOTHIC_FONT=4
Tham s6 derection d€ chon hudng ch{r va nhan mot trong cac hang sau:

HORIZ_DIR=0 van ban hién thj theo hudng nam ngang tr tréi qua phai.

VERT_DIR=1 van ban hién thj theo hudng thang dlng tir dudi lén trén.
Tham s charsize 1a hé s6 phéng to cUa ky tu va cé gia tri trong khodng tir 1 dén 10.

Khi charsize=1, font hié€n thi trong hinh ch(f nhat 8*8 pixel.

Khi charsize=2 font hié€n thi trong hinh ch{t nhat 16*16 pixel.

Khi charsize=10, font hi€n thi trong hinh ch{t nhat 80*80 pixel.

Céc gia trj do settextstyle 1ap ra s& gi(r nguyén t&i khi goi mot settextstyle mdi.
Vidu:
Céc dong 1énh:

settextstyle(3,VERT_DIR,2);

outtextxy(30,30,"GODS TRUST YOU");
sé hién thj tai vi tr (30,30) dong ch{t GODS TRUST YOU theo chiéu tU dudi lén trén, font
ch(r chon la SANS_SERIF_FONT va c@ chi{rla 2.
0 Patvi tri hi€n thi cla cac xau ky tu cho b@i outtext va outtextxy:

Ham settextjustify cho phép chi dinh ra noi hién thi vin ban cUa outtext theo quan hé
v6i vi tri hién tai cla con chay va cUa outtextxy theo quan hé vdi toa db (x,y);

Ham nay c6 dang sau:

void settextjustify(int horiz, int vert);
Tham s0 horiz c6 thé 1a mOt trong cac hang sO sau:
LEFT_TEXT=0  ( Vin ban xuat hién bén phai con chay).
CENTER_TEXT ( Chinh tdm van ban theo vi tri con chay).
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RIGHT_TEXT (Van ban xuat hién bén trai con chay).
Tham sO vert c6 thé€ 1a mOt trong cac hang sO sau:
BOTTOM_TEXT=0 ( Vin ban xudt hién phia trén con chay).
CENTER_TEXT=1 ( Chinh tdm vin ban theo vi tri con chay).
TOP_TEXT=2 ( Vin ban xudt hién phia dudi con chay).
Vi du:
settextjustify(1,1);
outtextxy(100,100,"ABC");
sé cho dong ch{r ABC trong d6 di€m (100,100) sé nam dudi chit B.
0 Bé rdng va chi€u cao cla ki tu:
Chiéu cao:
Ham:
textheight(char *s);
cho chiéu cao ( tinh bang pixel ) cla chudi do con tr0 s trd tdi.
Vidu 1:
Vi font bit map va hé s phong dai 1a 1 thi textheight("A") ch gi4 tri 1a 8.
Vidu 2:
#include "stdio.h"
#include "graphics.h"
main()
{ int mh=mode=DETECT, y,size;
initgraph(mh,mode,"C:\TC\\BGI");
y=10;
settextjustify(0,0);
for (size=1;size<5;++size)

{ settextstyle(0,0,size);
outtextxy(0,y,"SACRIFICE");
y+=textheight("SACRIFICE")+10;

}

getch(); closegraph();
}
Bé rOng cUa ki tu:
Ham: textwidth(char *s); cho bé rOng chu®i (tinh theo pixel) ma con trd s trd téi dua
trén chi€u dai chudi, kich thudc font chir, hé s6 phéng dai.
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