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Mot sO khai niem

Computer program —chuong trinh may tinh la mét tap cac cau
lénh (instruction) hudng dan may tinh lam mot s6 viéc nhat
dinh.

Programming language - Ngoén ng{r 1ap trinh 1a ngdn ng(t dé
viét chuong trinh. C6 nhiéu loai ngdn ngi [ap trinh.

Compiler — trinh bién dich, la phan mém chiu trach nhiém dich
chuong trinh viét bang mot ngdn ngl [ap trinh sang dang ma
may.
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' Cic 16p Ngon ngit 1ap trinh

_ artificial intelligence
_ ORACLE, SEQUEL, INGRES, ...

LISP, Pascal, Java, ...
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Thuat toan - Algorithm

Tap cac lénh dugc t6 chirc cé thl tu nham gidi quyét mot bai
toan hoac dat dén mot muc tiéu nao do.

Vi du:

2 hudng dan ché bién mot mon an,

2 hudng dan sta chira xe may,

3 céch giai moét bai toan.

a

Algorithm —Thuat toan - Thuat giai
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Thuit giai tot

MOt thuat gidi tot la thuat gidi:
chinh xac

rd rang

dung

hiéu qua

va co thé bao tri duoc.

U

o o 0O O

Chung ta co6 thé viét mot thuat gidi cho may tinh bang ngén
ng{ binh thudng nhung c6 thé khong rd rang. Thay vao do,
chiing ta sé dung ngon ng{ 1ap trinh (hoac mét ngdn ngl gia
lap ngdn ng(r lap trinh goi la ma gia pseudocode)
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Tinh diém trung binh moén hoc

Nhap: di€m thuc hanh Vat Ly, di€m bai tap, di€m bai ki€m tra
giCta hoc ky, diém bai ki€m tra cubi hoc ky.

Piém hé so
Thuc hanh : 8 2
bai tap: 9 2
KT gitra ky: 8 4
KT cudi ky: 8 6

Tong cOng: TONG = 8*2 + 9*2 + 8*4 + 8*6
Piém trung binh: TB = TONG/(2+2+4+6)
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'S0 db xit 1y

= S dung so do xtr ly dé€ minh hoa qua trinh x( ly mot chuong
trinh.

- start,stop

‘ condition expression - data
flow

Bai tap: ding so d6 d€ bi€u di€n bai toan nhdp va tinh
di€ém trung binh.
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Ngon ngu lap trinh C

c6 thé doc va viét ma chuong trinh trén hau hét cac hé thong.

chuyén lén C++ va co thé viét cac kich ban CGI (CGlI script)

cho cac Website.
C la ngbn ngUr bién dich (complied language).

samp.c

#include =stdio.h=

int maing

{
printf*Hellohn™;
return 0;

'

C

Compiler

samp.exe

Viét chuong trinh bang ngén ngir C
bang cac chuong trinh soan thao
(Notepad, copy con, cac cdng cu viét

chuong trinh)

Khdéng dung cac chuong trinh soan thao

[

10110101001011010
10100100100100010
10101001010101110
010100100101101071
111010101001110071
10101001010111110
10101101101001001
101010001111010711

van ban (vd:Word, WordPad) Lap trinh C - CNTT?2. 2002 92005




Lap chuong trinh cho may
tinh

Ngon ngtr Iap trinh C - Khai niém co sé
Elié:n, Hang, Toan tl, Ki€u dit liéu co s@, Cac phép toan va Cac tu
6a
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Chuong trinh C dau tién

#include <stdio.h>

Int main()

{
printf(“Hello\n");

return O;
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Chuong trinh C

#include <stdio>

2 khai bao str dung thu vién xuat/nhap chuén (standard 1/0
library). Cac thu vién khac: string, time, math...

Int main()
3 khai bdo ham main(). Chuong trinh C phai khai b4o (duy nhat)

m&t ham main(). Khi chay, chuaong trinh s& bat dau thuc thi &
cau Iénh dau tién trong ham main().

{...}
3 md& va dong mot khoi ma.
printf

< ham prlntf() gu'l két xuat ra thiét bj xuat chuan (man hinh). Phan
nam gira “...“ goi la chudi dinh dang két xuat (format string)

return O;

2 ngung chuong trinh. M& 16i 0 (error code 0) — khdng c6 16 khi
chay chuang trinh.
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MG rong 1
#include <stdio.h>

Int main()
{
Int a, b, c;
a=>o,;
b=7;
c=a+b;
printf(*%d + %d = %d\n“, a, b, c);
return O;
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Bién (variable)

dung dé gilr cac gia tri.
Khai bao: <type> <var-name>;

vd: int b;

Gan gia tri vao bién:
<var-name> = <value>;

vd: b = 5;
S dung bién:
printf(“%d + %d = %d\n, a, b, c);
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MG rong 2

#include <stdio.h>

Int main()

{

Int a, b, c;

printf(“Nhap so thu nhat: “);
scanf(“%d”, &a);

printf(“Nhap so thu hai: “);
scanf(“%d”, &b);

c=a+hb;

printf(“%d + %d = %d\n“, a, b, c);
return O;
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12

-

.

C:\> tong.exe

Nhap so thu nhat:

Nhap so thu hai:

5+7=12

C:\>

5

7




Chi ¥

C phan biét ch{r hoa/ch{r thuong do dé phai viét ding tén
|énh.
vd: printf ch&r khdng phai la Printf, pRintf, PRINTF.

Trong cau lénh scanf() d€ lay gia tri vao bién, phai ludn dung
dau & trudc tén bién.

Khi goi cAc ham phai khai bao cac tham s6 dung vi tri va day
du.

Phai khai b&o bién trudc khi st dung trong chuong trinh.
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'Céc Todn tit
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Priority Category Example Associativity
0 Primary expression identifiers constants None
1 Postfix Function() () [ -> left to right
2 Prefix and unary I ~ + - ++ - & sizeof right to left
2 Type cast ( typeName ) right to left
3 Multiplicative * I % left to right
4 Additive + - left to right
5 Shift << >> left to right
6 Relational < <= > >= left to right
7 Equality == 1= left to right
8 Boolean AND left to right
9 Boolean XOR n left to right
10 Boolean OR | left to right
11 Logical AND && left to right
12 Logical OR Il left to right
13 Conditional operator ? Right to left
14 Assignment = *= = %= += -= right to left

&= |= N= <<= >>=




Cac toan tu so sanh va toan tu logic

Relational and Quality Operators

Possible Mistakes

X Y X<Y X<=Y X>Y X>=Y XI=Y X==Y X=Y X<<Y X>>Y
3 3 0 1 0 1 (] 1 3 24 0
3 4 1 1 0 0 1 0 4 48 0
4 3 0 0 1 1 1 0 3 32 0
Logical Operators Possible Mistakes

X Y X &&Y XY IX Y X&Y X|Y

0 0 0 0 1 0 0 0

0 7 0 1 1 0 0 7

5 0 0 1 0 1 0 5

5 7 1 1 0 1 5 7

8 7 1 1 0 1 0 15
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C4c kiéu di liéu co ban

Integer: int (cac gia tri nguyén 4-byte)

Floating point: float (cac gia tri dau cham dong 4-byte)
Character: char (ky tu 1-byte)

Double: double (dau cham dong 8-byte)

Short: short (s6 nguyén 2-byte)

unsigned short (s6 nguyén khong dau)

unsigned int
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Bien va hang so

Bi€n sO (variable) dugc dung dé gilr cac gia tri va co thé thay
do6i cac gia tri ma bién dang gilr

Khai bao: <typename> varname;
Vd:

Int i;

float X, v, z;

char c;

Gan gia tri cho bién: <varname> = <value>;
vd:

| = 4;
X =5.4;
y=z=1.2;
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Hang so

Hang s6 (constant) gia tri khéng thay dGi trong qua trinh str
dung.

Khai b4o hang:
#define <constantname> <value>

vd:
#define TRUE 1
#define FALSE O
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Kiéu va chuyén kiéu (typecasting)

C cho phép chuyén doi ki€u d{r liéu co ban trong khi dang tinh
toan.
vi du:
void main()
{

float a;

Int b;

b =10/3;

a = (float)10/3,

printf(“a = %f \n b = %d\n”, a, b);
}

Chu y: khi thuc hién chuyén ki€u c6 thé gay ra mat y nghia dir
lieu
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Pinh nghia kiéu (typedef)

C6 th€ dinh nghta céac ki€u riéng bang |énh typedef.

vd:
#define TRUE 1
#define FALSE O
typedef int boolean,;

void main() {
boolean b;

b = FALSE;
[*... %/

}
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Céc phép todn so hoc

+ - [/ *

%: phép chia lay phan du trong s6 nguyén. (modulo).
=1+ 1; I++: ++;

1=i-1, I--; --1;

=i+ 3; | += 3;

|=1%]; | *=|;
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MG rong 1
#include <stdio.h>

Int main()
{
Int a, b, c;
a=>o,;
b=7;
c=a+b;
printf(*%d + %d = %d\n“, a, b, c);
return O;
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Lap chuong trinh cho may
tinh

Cac cau truc dieu khién
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| Cau 1énh didu kién if

if (<dieu kien>)

{

[* cac lenh thuc hien neu dieu kien dung */

}

True False
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Vi du
1. #include <stdio.h>

iInt main() {
3. Intb;

N

. printf("Enter a value:");
5. scanf("%d", &b);

6. If(b<0)
7 printf("The value \

IS negative\n");
s. return O;
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‘if... else ...

if (<dieu kien>)

{

[* cac lenh thuc hien neu dieu kien dung */

}

else

{

[* cac lenh thuc hien neu dieu kien sai */
} % False

A 4
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Vi du

printf(“1/X is: “);
If(X)
printf(“ %f \n”, 1/X);
else
printf(“ undefined \n”);
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Loi don gian nhung dé pham
#include <stdio.h>

Int main() {
Int b;

printf("Enter a value:");
scanf("%d", &b);
If (b ==5)

printf(“b is "); printf( “5 \n");
return O;
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‘ Loi don gian nhung dé pham

printf(*1/X is: “);
if(X <0);
printf(* X is negative \n”);

S
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Vi du: Kieém tra nhicu di€u kien

#include <stdio.h>

Int main() {
Int b;

printf("Enter a value:");
scanf("%d", &b);
if (b <0)

printf("The value is negative\n");
else if (b == 0)

printf("The value is zero\n");
else

printf("The value is positive\n");
return O;

}

0 Baitap: Viét chuong trinh giai phuong trinh bac nhat
ax + b = 0. Bién luan cac diéu kién cé nghiém ctia phuong trinh.
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Picu kien 1ong nhau

Cau lénh if cé thé duoc 16ng vao nhau.
if (X>=0){
if(Y<O0)
Y =Y + sqrt(X);
}
else
Y =Y + sqrt(-X);

©o o M w b P

Tuy nhién, can chi y dén th(r tu cac cap 1énh if ... else ... khi long
cac lénh if. Néu khéng sé phat sinh 10i.

L if(X>=0)

> if(Y<0)

3. Y =Y + sqrt(X);

2. else

5. Y =Y + sqrt(-X);

Bai tap: Viét chuong trinh giai phuong trinh bac 2:
ax"2 + bx +c = 0. Chu y cac diéu kien co6 nghiem.
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Lip - 1énh while

= while (bieu thuc dieu kien)
{cac lenh}

2 Khi bi€u thiec diéu kién (expression) con khac 0 (TRUE), 1énh
(statement) ti€p tuc duoc thuc hién. Néu expression bang 0
(FALSE), Iénh while dung va chuong trinh sé goi Iénh ké tiép
sau while.

2 NeEu lic dau expression bang 0 thi (statement) trong while khéng
bao gio dugc goi thuc hién.

I

False

|

True
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Vi du

In bdng d6i nhiét do tUr d6 Fahrenheit (oF) sang do Celcius
(0C).

#include <stdio.h>

Int main() {

Inta = 0;

while (a <= 100) {
printf("%4d degrees F = %4d degrees C\n",a, (a - 32)*5/9);
a=a+ 10;

}

return O;

}
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‘ Lap - 1enh for

= for (initialization; test; adjustment)
{statement(s)}
0 Khai dong. Sau do, néu diéu kién (test) khac 0: 1énh (statement)
duoc thi hanh, Iénh diéu chinh lai “bién dém” dugc goi thi hanh.

s

False

True

|
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Vi du

Bai toan d&i nhiét do. Yéu cau: hién thi nhiét d6 chinh xac dén con
s6 thap phan sau dau phay.

#include <stdio.h>

iInt main() {
float a = O;
Int i;
for(i=0; i<=100; i+=10) {
printf("%6.2f degrees F = %6.2f degrees C\n",
a, (a-32.0)*5.0/9.0);

a=a+ 10;

}

return O;

}
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Lip - 1énh do while

" do
{statement(s)}
while (expression) ;
3 Thuc hién Iénh (statement). Ki€m tra bi€u thic diéu kién
(expression). Néu (expression) bang 0, ding. Néu khéng, thuc
hién (statement).

2 Lénh do while thuc hién (statement) it nhat mot 1an.

False

True *
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Vi du - giao dien chuong trinh

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

#define PTB1 1
#define PTB2 2
#define STOP 3
Int main()
{

Int 1;

do {

clrscr(); // xoa man hinh

printf(* Chuong trinh giai phuong trinh bac thap \n”);
printf(* 1. Giai phuong trinh bac 1: ax + b = 0 \n”);
printf(* 2. Giai phuong trinh bac 2 : ax*2 + bx + ¢ =0 \n”);
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printf(* 3. Thoat chuong trinh \n\n");
printf(* Chon muc so (1/2/3) ? “);
scanf(“%d”, &i);
if(i == PTB1)
printf(“Giai phuong trinh bac 1: hien chua co\n”);
else if(i == PTB2)
printf(“Giai phuong trinh bac 2: chua cai dat\n\n");
} while (i 1= STOP);

return O;

}

Bai tap: Ghép chuong trinh trén vaéi hai chuong trinh trong bai tap
1lva?2
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break

dung dé thoat khadi vong 1ap gilta chung.

cu phap:
break;

Thuong st dung cung véi [énh if d€ ki€m tra diéu kién ding
trude khi dung Iénh break.

Bai tap: Viét chuong trinh nhap vao mot so roi tim s6 nguyén
td dau tién Ién hon s6 vira nhap
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Tim sO nguyén to 16n

#include <stdio.h>

#define TRUE 1

main(void)

{
unsigned long int Divisor, PossiblePrime;
Int FoundPrime;

printf(“Enter the starting number: “);
scanf(*%lu”, &PossiblePrime);
If(PossiblePrime <= 2)
PossiblePrime = 2;
else
If(PossiblePrime 1=3)
{
If(PossiblePrime %2 == 0)
PossiblePrime++; /* Need an odd number */
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for( ; ; PossiblePrime += 2)

{
FoundPrime = ITRUE;
for(Divisor = 3;PossiblePrime % Divisor;Divisor += 2)
If(Divisor * Divisor > PossiblePrime)

{ FoundPrime = TRUE;

break;

}
If (FoundPrime)

break;

}
}

printf(“Next largest prime is %lu\n”, PossiblePrime);
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continue

bd qua cac 1énh ké ti€p trong mot vong 1ap va bat dau vong
|ap tiép theo.

cu phap:
continue;

chi &p dung véi Iénh lap.

Bai tap: Viét chuong trinh nhap vao mot s6 va tim ra tat ca
cac thira s6 nguyén t6 clia so do.
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Tim thua so nguyén to
#include <stdio.h>
main(void)
{

unsigned long NumberToFactor, PossibleFactor, UnfactoredPart;

printf(“Enter the number to factor: “);
scanf(“%lu”, &NumberToFactor);

PossibleFactor = 2;
UnfactoredPart = NumberToFactor;

while(PossibleFactor * PossibleFactor <= UnfactoredPart)

{
if(UnfactoredPart % PossibleFactor == 0)
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{ I* Found a factor */
printf(“%lu”, PossibleFactor);
UnfactoredPart /= PossibleFactor;
continue;
}
/* No factor: try next factor */
if(PossibleFactor == 2)
PossibleFactor = 3;
else
PossibleFactor += 2;
}
[* print last factor */
printf(“%lu\n”, UnfactoredPart);
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Lenh switch

Bai tap:

Viét chuang trinh 18y ngau nhién 1000 s6 nguyén va dém
sO lan xuat hién & hang don vi cac so chan (2, 4, 6, 8), sO |é
(1,3,5,7,9) vasé 0.

Néu chling ta duing cau trdc 1énh if ... else ... if ... thi phic tap

va co thé doi hdi nhiéu phép th.
Ly do: if ... else ... : r& nhanh hai_chiéu.

Thir cai dat bai toan bang if...else...
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Lenh switch

Dung I1énh switch d€ cai dat co ché ré nhanh nhiéu chiéu.
cu phap:
switch(<expression>)

{

case casel:

case case?2:
<statements>;
break;

[* ... *

case casen:
<statements>;
break;

default:
<statements>;
break;
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Giai bai bang switch

#include <stdlib.h>
#include <stdio.h>
#include <time.h>

int main(void)
{ intn;
int n_even =n_odd =n_zero = 0;

randomize();
for(int i=0; i<1000; i++)
{ n=random(1000);
switch (n%10) {
case 2:
case 4.
case 6:
case 8:
n_even++;
break;
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case 1.

case 3.

case 5:

case 7.
n_odd++;
break;

case O:
n_zero++;
break;

}
}

/[ print out the summary

printf(*Number of even_eding number: %d\n"\
Number of odd_ending number: %d\n"\
Number of zero_ending number: %d\n”,
n_even, n_odd, n_zero);

return O;
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Mot s6 todn ti va 1énh khac

Toan tir ‘, dugc dung dé khéi dong nhiéu bién trong vong 1ap.
Vi du:
for(i=0,]=0;1<5; I++, ] +=|++)
printf(“i = %d, | = %d, i+] = %d\n”, I, |, I+));

K&t qud la: 2???

Toan tU ba ngoi
<TestExpr> ? <YesExpr> : <NoExpr>

Vi du:
Max=(Y>2)?2Y:Z
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MOt sO toan tu va lenh khac
Lénh goto cho phép nhdy khdng diéu kién dén bat ky noi nao
trong chuong trinh.

Cu phap:
goto <label>

Vi du: xem chuong trinh vi du.

Lénh goto lam mat cau trdc chuong trinh.
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Tu khda cua C

auto
const
double
float

Int

short
struct
unsigned

break
continue
else

for

long
signed
switch
void

case
default
enum
goto
register
sizeof
typedef
volatile

char
do
extern
If
return
static
union
while
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Tu khda cua C

#define dé€ khai bao hang s6 va ...
typedef d€ khai bao ki€u dit liéu riéng

Toan tir sizeof xac dinh so byte dugc dung dé chira mot doi
tuong

vi du:
typedef unsigned long int Int32;
[* .. %
Nt X;
X = sizeof(Int32); // x=4
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Lap chuong trinh cho may
tinh

Ham (function)
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Ham (function)

San xudt bang cach lap ghép cac module: cac module dugc lap
ghép lai thanh san pham, cac module c6 thé dugc céivtién nhung
khong anh hudng dén cac module khac trong san pham.

V&i chuong trinh may tinh

Phan chia chuong trinh thanh cac phan nho - cac chuong trinh con
(routine) hay con goi la cac ham (function)

Cé4ch tiép can phan tich bai toan theo hudng top-down: xac dinh
chirc nang cua cac ham.

Cac ham c6 thé dugc dung lai nhiéu 1an = thanh 1ap cac thu vién
ham. (vd: stdio, stdlib, conio, math, string,...)

Mot chuong trinh C 1& m6t tap hgp cac ham tuong tac bang cach
goi lan nhau va truyén cac théng tin qua lai gitta cac ham.

V@i chuong trinh don gian, tat ca cac x ly nén dugc dat trong ham
main.
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Céc thanh phan cia ham

Tén ham (name)

danh sach tham so (list of parameters)
ki€u trd vé (return type)

than ham (function body)

|énh tra vé (return)

giao dién
(interface) cUa
ham

J <return_type> function_name (<list_of_parameters>)

Cac ham phai dugc khai bao trudc khi dugc goi thi hanh.
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Thanh phan ctia ham — Tén ham

Tén ham la mét dinh danh (identifier), do d6 n6 tuan theo céac
quy dinh cua ngdn ngl C cho dinh danh. (xem bang céac toan
t)

Nén dat tén cé y nghia.

Khong dat tén trung véi tén cac ham hé thong trong C hoac
cac tu khéa cua C.
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Danh sich tham so

Danh sach tham so xac dinh cac doi s6 dugc dua vao ham.

Céac d06i s6 dugc khai bao trong phan mo ta cai dat ciia ham
thi duoc goi la cac tham so hinh thirc (formal parameters).

MOi tham s6 hinh thitc 1a mot cap: <type> <identifier>. Tt
khoa void c6 thé dugc ding néu khong cé tham s6 hinh thirc
nao can khai bao. Cac tham so6 trong cac ham khac nhau cé
thé trung tén.

Khi goi ham, cac doi s6 dua vao ham phai day du va ding
ki€u nhu da khai bao.
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Vi du

[* ... %
float max(float x, float y)
{

return (X >y ? X 1 y);
}
[*...*
Int main()
{

float z = 4.7;

float x = max(4.5, 2);
}
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Gia tri tra vé (return value)

MOt ham dugc phép tra vé cho phan chuong trinh goi né mot
gia tri: gia tri tré veé.

Chuaong trinh goi ham cé thé st dung gia tri trd ve.

MOt s6 ham khong can trd vé céac gia tri. TU khda void dugc
dung trong khai bao gia tri trd vé clia cac ham nay.

Kiéu int sé 1a ki€u cula tri trd vé néu khong chi rd ki€u gia tri
trd vé trong khai bao ham.

vi du:
afunction() { /*...*/ }
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Than ham (function body)
{ I* cac doan ma trong than ham */ }

Céac bién co thé dugc khai bao bén trong ham - bién cuc b0
(local variable)

Bién cuc b6 khong dugc tring tén véi tham sé hinh thic trong
khai bao ham.

Cac bién cuc b0 chi co gia tri trong pham vi cta ham.
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Pham vi truy cap cua bién

Pham vi truy cap (scope) cla bién xac dinh ving chuong trinh
c6 thé truy cap dén bién.

Bi€n dugc khai bao trong khoi 1énh (nam gilra {}) c6 thé dugc
truy cap bdi cac Iénh nam trong cting khoi va cac Iénh thudc
cac khoi con.

Bién duoc khai bao “ngoai cling” cé pham vi truy cap trong
toan chuong trinh = bién toan cuc (global variables).

Bién cuc b (local variable) dugc khai b4o va st dung trong
pham vi m6t khoi Iénh va cac khoi Iénh con.

Bién thudc pham vi trong cung dugc tham chi€u dén dau tién.
Lap trinh C - CNTT2. 2002 62005



Vi du

int i=1; /* i 1a bi€n toan cuc vi nam & ngoai cac khoi 1énh */

{ I* block A */

Int iI=2;

printf (“%d\n”, i); /* outputs 2 */ }
{ I* Block B */

Int iI=3;

printf (“%d\n”, i); /* outputs 3 */

{ I* Block C */
int i=4;
printf (“%d\n”, 1); /* outputs 4 */ }
{ I* Block D */
printf (“%d\n”, 1); /* outputs 3 */ }
}
{ I* Block E */
printf (“%d\n”, 1); /* outputs 1 */ }
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[.enh return

két thiic ham va trd quyén diéu khién vé cho phan chuong
trinh c6 1Gi goi ham.

cu phap:
return Expr;

hoac
return;

ham tu két thuc khi thuc hién hét 1énh cubi clng.
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Truyen tham so6 khi goi ham

Truyén tham chiéu (call by reference): cac tham chiéu dén cac
tham s6 hinh thic la tham chiéu dén cac doi sO. Gia tri cla
cac doi s6 co thé duoc thay doi tir xtr ly bén trong ham.

Truyén gid tri (call by value): cac do6i so6 dua vao ham dugc
chép vao cac tham so6 hinh thic. Cac gia tri cla cac doi so
dugc str dung trong ham nhung nhiing thay déi clia tham so
hinh thirc trong ham khong lam thay doi gia tri clia cac doi so
truyén vao.
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Truyen gi tri

[* Swapping routine that doesn’t work */
#include <stdio.h>

void Swap(int x, int y)
{ Int Temp;

Temp = X;

X =YV,

y =Temp;
}

main(void)
{ int Left, Right;

Left =5; Right = 7;

Swap(Left, Right);

printf(“Left = %d, Right = %d\n”, Left, Right);
}
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Tai sao truyen gid tri khong 1am thay
doi gia tri doi so

M1
M2

M3
M4
M5

main#l: :

mailn#l: :

Swap#1:
Swap#1::
Swap#1l: .

Left = 5 M1
Right = 7 M2
:Temp = ? M3
X = M4
y = M5

main#l: :

mailn#l: :

Swap#1::
Swap#1: :
Swap#1l: .
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Truyén bang tham chiéu

[* Swapping routine that does work */
#include <stdio.h>
void Swap(int &x, int &y)

{
iInt Temp;
Temp =X;
X =Y,
y = Temp;
}
main(void)
{
int Left, Right;
Left = 5; Right = 7;
Swap(Left, Right);
printf(“Left = %d, Right = %d\n”, Left, Right);
}
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Tai sao truyéen bang tham chieu lam
thay doi gid tri d6i so

M1 main#l::Left = 5 < M1 main#l::Left = 7 <
M2 main#l::Right = 7 < M2 main#1::Right = 5 <
M3 Swap#1l::Temp = ? M3 Swap#l1l::Temp = 5

M4  Swap#1::X —] M4  Swap#1::X —
M5 Swap#1::y — M5 Swap#1:.:y —
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Khai bdo ham trudc (Prototyping)

Function prototype: khai b&o trudc dang ham (ki€u tra vé, tén
ham, danh sach tham s6) sé dugc goi trong doan ma.

Phép ki€m tra ki€u sé khéng phat sinh 10i néu cac ham dugc
khai bao trudc.

Vi du:
trong vi du vé khai bao ham

int Max(int x, int y);
Int Min(int X, int y);
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S dung ham nhu tham so.

Vi du:
bai tap viét chuong trinh gidi phuong trinh bac hai.

xl = (-b + sqrt(delta))/(2*a);
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Dung chuodng trinh va ma 101
Thoéng thudng main trd vé gia tri ki€u int
c6 thé s dung khai b&o: void main()

Nén st dung gid tri trd vé dé ki€m soat xt ly clia chuong
trinh.

S dung ham exit(<exitcode>); d€ dung chuong trinh va trd vé
ma 10i.

Nén xay dung mot doan chuong trinh con 1am nhiém vu bat
|0i trong qua trinh chay.
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be quy

Vi du: Viét chuong trinh nhap so tu nhién n va tinh giai thtra : n!.
Gidi quyét bai toan bang vong lap

#include <stdio.h>

unsigned long int factorial(int n)
{ unsigned long f = 1;
for (inti=1; i<=n; i++)
*— |,
return f;

}

int main(void)
{ iIntn;

printf(“Nhap n:”); scanf(“%d”, &n);
printf(“n! = %d! = %l\n”, n, factorial(n));

return O;
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be quy

Mot ham dugc goi la dé quy néu nhu trong qué trinh x(r ly, ham nay cé mot
|0i goi dén chinh no.
Gidi quyét bai toan bang dé quy

#include <stdio.h>

unsigned long int factorial(int n)
{ if(n==0)
return 1;
return (n* factorial(n-1));

}

int main(void)
{ iIntn;

printf(“Nhap n:”); scanf(“%d”, &n);
printf(“n! = %d! = %I\n", n, factorial(n));
return O;
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Loi goi ham dé quy va Diéu kién dung
cua thuat giai dé quy
Bai toan gidi bang thuat gidi dé quy phai cé diéu kién dung.

Thuat toan dé quy trén may tinh c6 thé bi gidi han bdi dung
luong bd nhé do 101 goi ham lién tiép.

e 4 : e 4
/"/ | /’/ | /’/ ’ | /’/
V,"/ *"/.’ *"/.’ *"/.’
main M MR | MR | RN
4 4 4 \ 4
factorial (4) factorial (3) factorial (2) factorial (1)
v

Hdy vé so do tién trinh goi ham khi thuc hién tinh ddy fibonacci bang

dé quy. _
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Bai toan Thap Ha NoO1

C6 3 céi cOt va mot chong dia G cOt thir nhat. Hay chuyén
chong dia sang cOt thir ba véi diéu kién moi lan di chuyén chi
mot dia va cac dia bé luén nam trén dia 10n.

Truyén thuyét: lic thé gidi hinh thanh, trong ng6i dén tho
Brahma cé mdt chong 64 cai dia. Moi ngay, cé mot thay tu di
chuy&n mot dia. Bén khi hét dia thi do6 la ngay tan thé.

C D) U U
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Thuat giai

Chuyén (n-1) dia sang cO6t trung gian.
Chuyén dia I6n nhat sang cot dich.
Chuyén (n-1) dia tUr cOt trung gian sang c6t dich.
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Cai dit bang dé quy

MoveDisk(disk_number, starting_post, target_post,
Intermediate_post)
{

If(disk)number > 1)
{

MoveDisk(disk_number-1, starting_post,
Intermediate_post, target_post);
printf(*Move disk number %d, from post %d to post %d.\n”,
disk_number, starting_post, target_post);
MoveDisk(disk_number-1,intermediate post,
target_post, starting_post);
}

else

printf(“Move disk number 1 from post %d to post %d.\n”,
starting_post, target_post);
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Con tro

Bién con trd
Khai bao bién con trd
Pia chi va gia tri

Truyén tham chiéu trong 18i goi ham
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Truyén tham so qua tri

#include <stdio.h>

void move_one(int X, int y)
{
X = X-1,;
y =y+1;
}

Int main(void)
{
Inta=4,b=7,
move_one(a, b);
print(“%d, %d\n”, a, b);
return O;

} _
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A

on

h

0

M1
M2

M3
M4

main#l::a

main#l::b

move_one#1: :X

move_one#l::y
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Gia tr1 bien va dia chi trong bo nho
Bi€n la tén cac vung nhé dugc dung dé gilr cac gia tri.
Ham move_one(a, b) can truy cap vao cac vi tri nhé clia a va

b cling nhu cac gia tri cia a va b.

Bang cach nao?

X 1024: 4+ gia tri
’ /
en

dia chi

tén bi
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Kiéu dt liéu Con trd

MOt bién ki€u con trd (pointer) chlra mot tham chiéu
(reference) dén mot bién loai khac. N6i khac di, bién con tré
chlra dia chi 6 nh& cliia mot bién.

Int X;
Int* Xp; /* con tro tro tol mot so nguyen */

X =4,
Xp = &X: 1024: 4 \
X
1024: /
Xp
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Su dung Con tro

truy cap vung nhé duoc chi bai moét con tro

Xp=&xX; [*gandiachix vao xp */
*xp =15; [*gan giatri 15 vao bién x */

*Xp = *xp + 1; [* cbng 1 vao x */
1024: 15 \
X
1024: /
Xp
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St dung con trd nhu tham so

#include <stdio.h>
void move_one(int* xPtr, int* yPtr)

{

*XPtr = *xPtr-1;
*yPtr = *yPtr+1;

}

int main(void)

{

Int a, b;

a=4; b=7;
move_one(&a, &b);
print(“%d, %d\n”, a, b);
return O;

}
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BO nh

0

M1
M2

M3
M4

main#l::a

mailn#l::b

move_one#l: :xPtr

move_one#1: :yPtr
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Khai bao, toan tu va su dung trong ham

Khai bao ki€u d{t liéu con tré:

int * “con tro dén kiéu int”

float * “con trd dén kiéu float”
char * “con trd dén kiéu character”
Toan t’r

& dia chi cia mot doi tuong
*  giatri cia vung nhé bién con trdé chi dén

Con tré dugc dung nhu tham so hinh thic trong khai bao ham
dé truyén va lay cac doi so coé gia tri thay doi.
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scanf
Int X, V;
printf(“%d %d %d”, X, Y, X+y);
Su dung ham scanf

scanf(“%d %d %d”, X, y, X+y); [* ??7? */
scanf(“%d %d”, &x, &Yy);
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Su dung Con tro

dé€ 1ay cac gia tri két xuat ciia mot ham.
vi du: ham move_one(...)

dé lay nhiéu gia tri “trd vé” tr mot ham.
vi du: ham scanf()

tao cac cau tric dir liéu dong.
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Ham swap

void swap(int *px, int *py)
{

Int temp;

temp = *px;

*px —_ *py;

*Py = temp;

}

main(void)

{

Int a, b;

a=2; b=9;
swap(&a, &b);
}
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Ham swap

void swap(int *px, int *py)
{

Int temp;

temp = *px;

*px —_ *py;

*Py = temp;

}

main(void)

{

Int a, b;

a=2; b=9;
swap(&a, &b);
}
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Mang
Mang la tap hop céc gia tri cuing ki€u.

Khai bao:
typename arraynamelarray_sizej;

sO phan tlr trong mang: array_size;

Int a[array_size];
n = array_size;

a[0] a[1] al2] a[n-1] a[n-1]

a

Truy cap phan t& mang qua chi s6 cla phan tu: |
array[i]; // 0 <=1 <= array_size-1, i LINO
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Chi ¥

C khong ki€m tra gidi han cla chi so truy cap phan t&r mang.
Truy cap dén phan t& i>=array_size khéng cé canh béo,
nhung gia tri khdng ki€m soéat duoc.

Kich thudc mang phai 1a mot hang so6.

Kich thudc mang co thé dugc khai bao tudng minh hoac
thong qua mot gia tri dinh nghta trudc (#define)

Cac khai bao sau day la hgp 1€

Int Squares
Int Squares
Int Squares
Int Squares

5] ={0,1,4,9,16};
5] ={0,1,4};
1=1{0,1,4,9,16};
I,
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Chi ¥

Khoéng thé thuc hién céc thao tac chép n6i dung moét mang
sang mang khéc.
Chép tung phan t& mdng

char A[3]={'a’,’b’,’c’};

char B[3];

B=A;/??7?

for(int iI=0; i<3; I++)

B[1] = Afi];

hodc chép khoi bo nhé (sé dugc dé cap sau)
Khéng dung phép so sanh truc tiép (==) ndi dung trong hai
mang.
Phép so sanh (A==B) so sanh dia chi hai ving nhé ma A va B
chi dén.
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Chi ¥

Cac phan tU trong mang duoc dung nhu cac bién don théng
thudng.

// nhap gia tri cho cac phan tu mang
float a[4];
for(int 1=0; i<4; i++)

{

printf(“a[%d]=",1);

scanf(“%f”, &ali]);

}

Chi s6 cla phan t& mang phai thudc ki€u nguyén (int, short
Int, long int, char)
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Mang trong ham

#include <stdio.h>
#define SIZE 5

void getArray(int *a, int size);

main()
{int an_array[SIZE];
getArray(an_array, SIZE);
return O;

}

void getArray(int *a, int size)
{for(int i=0; i<size; i++) {
printf(“a[%d]=");
scanf(“%d”, &ali]);
}
}
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Mang nhiéu chiéu
Khai bdo mang 2 chiéu:

type name[row_size][column_size];

SumSquares

0 1 4 1 2 5

iInt SumSquares[2][3] ={{0,1,4}, {1,2,5} };
iInt SumSquares[2][3] ={0,1,4,1,2,5 };

iInt SumSquares[2][3] = {{0,1,4} };

iInt SumSquares| ][3] ={{0,1,4}, {1,2,5} };
iInt SumSquares| ][3] ={{0,1, }, {1} };

iInt SumSquares| ][3];
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Nhap Mang 2 chiéu

#define MAX_STUDENT 5
#define MAX_SUBJECT 6

Int StudentScore[MAX_STUDENT][MAX_SUBJECT],

void read_Score(int Score[MAX_STUDENT][MAX_ SUBJECT],
Int nStudents, int nSubjects)

{
Int i,j;
for(i=0; i<nStudents; i++)
for(j=0; j<nSubjects; j++)
scanf(“%d”, &Scoreli][j]);
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Ham truy cap, in Mang 2 chiéu

void print_Score(int Score[MAX STUDENT][MAX_SUBJECT],
Int nStudents, int nSubjects)

{

Int i,j;

for(i=0; i<nStudents; i++)
{
for(j=0; j<nSubjects; j++)
printf(“%2d\t”, &Scoreli][j]):
printf(*\n”);
}
}
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Chuong trinh

main(void)

{

Int nStudents, nScores;

scanf(“%d %d”, &nStudents, &nScores);

If(nStudents <= MAX_STUDENT &&
nScores <= MAX_SCORES)

read_Score(StudentScore, nStudents, nScores);
print_Score (StudentScore, nStudents, nScores);

return O;
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Bieu dien mang 2 chieu
StudentScores \

Studentl 4 ?2 | 2?2 |
Student2 5 2 '/
Student3 - ? 2~ "
Student4 —2 | 2 r
Student5 ? o %
A
o e
0| 1| 4| 2 1 > | ?
— Studentl > Student2
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Ky tu (character)

Ki€u char:

0 ky tu “in dugc” gom: 26 chir thudng (a..z), 26 chit hoa (A..Z), 10
chir s6 (0..9), khoang trang, cac ky tu:
1“#S8%&‘()*+,-.1:;<=>2@[\]1"_{]|}~

9 Cac ky tu “khong in dugc”: tab, lert (bell), newline, formfeed,...

cac ky tur “in duge” dac biét: A, 4", "

cac ky tu “khong in dugc” dac biét:
\n new line

\a Dbell

\O null character

\b backspace

\t horizontal tab
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Nhap xuat Ky tu

scanf
char ch;
scanf(“*%c”, &ch);

str dung cac doan macro cé trong thu vién <stdio.h>
putchar: dua ky tu ra thiét bi xuat chuan (stdout)
putchar(\n’);
getchar: 1ay ky tu tU thié€t bi nhap chuan (stdin)
ch = getchar();

getch: 1ay truc ti€p ky tu t& ban phim khong hién thi ra man hinh
ch = getch();
getche(): 18y truc ti€p ky tu tU ban phim va hién thi ky tu ra man
hinh.
ch = getche();
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getchar

#include <stdio.h>

Int main(void)

{

Int C;

[* Note that getchar reads from stdin and is line buffered; this
means it will not return until you press ENTER. */

while ((c = getchar()) '="\n")
printf("%c", c);

return O;

} _
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putchar

[* putchar example */
#include <stdio.h>

[* define some box-drawing characters */
#define LEFT_TOP OxDA

#define RIGHT_TOP OxBF

#define HORIZ 0xC4

#define VERT  0xB3

#define LEFT_BOT 0xCO

#define RIGHT_BOT 0xD9

int main(void)
{
char i, j;
[* draw the top of the box */
putchar(LEFT_TOP);
for (i=0; i<10; i++)
putchar(HORIZ);  Lgp trinh C - CNTT2. 2002 12005



putchar(RIGHT_TOP);
putchar('\n");

[* draw the middle */
for (i=0; i<4; i++)
{
putchar(VERT);
for (j=0; j<10; j++)
putchar(' ");
putchar(VERT);

putchar('\n");
}

[* draw the bottom */
putchar(LEFT_BOT);
for (i=0; i<10; i++)

putchar(HORIZ);
putchar(RIGHT_BOT);
putchar(\n");

return-0O;
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Mot sO ham khac
kbhit: ki€m tra cé phim bam

* khbit example */
#include <conio.h>

Int main(void)

{

cprintf("Press any key to continue:");
while ('kbhit()) /* do nothing */ ;
cprintf("\r\nA key was pressed...\r\n");
return O;

}
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Chuo1 ky tu (string)
Chuol ky tu
Khai bao bién ki€u chudl ky tu.

Lam viéc v6l cac bién ki€u chuol ky tu.
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Ky tu va Chuoi

Céac hang ky tu
's’, ‘N, ‘9, ‘00’, ‘\n’, “ 4, \O, ...

\O’: ky tu null

Cac hang chuoi ky tu:
“So %d khong la so nguyen to.\n”

Cac bién ki€u ky tu:

char chl='c’, ch2='n’, ch3='1’;
printf(“Khoa %c%c%c%c\n”, chl, ch2, ch3, ch3);
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Chuo1
MOt chuoi 1a mét mang mot chiéu cac ky tu,

printf(“Trong vuon co cay %s\n”, cay);

chinh xac hon chudi la madng mot chiéu cac ky tu két thac
bang ky tu két thiic (null-terminated array of char)

cay —|

\ im1 £i1 it’ 5\01

\

cay[0] cay[4]
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Khdi tao mot chuoi
char ten[10]={'h’,’0’,’a’,’h’,’0’,’'n’,’g’,"\0’};

char ten[10];

ten[0]="n’; ten[1]='0"; ten[2]="'a’;
ten[3]="'h’; ten[4]='0’; ten[5]="n’; ten[6]="g’;
ten[7]=\0’;

char ten[10]="hoahong”;

char ten[]="hoahong”;
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Loi khi tao mot chuoi

Chu y: khéng co6 phép gan trong ki€u dit liéu chuOi
nhu thé nay la sai

char ten[10];
ten = “hoahong’;
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Chi ¥

Khong :
sir dung toan tur gan = dé€ chép ndi dung clia mot chudi sang
chuoi khac.

char a[4]="hi";
char b[4];
b=a,;/[??7?
Khong:
dung toan t&r == d€ so sanh nodi dung hai chuOi
char a[] = “hi”;

char b[] = “there”;
if(a==Db) //?7?7
{}
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Lam viéc vO1 chudi
#include <string.h>
V&i ham scanf va printf

#include <stdio.h>
void main (void)
{
char name[20];
printf (“Enter a name: “);
scanf (“%s”, name); // there is no & before name
printf (“Hello %s\n”, name);

}
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strlen()

size_t strlen(const char *s);

#include <stdio.h>
#include <string.h>

Int main(void)

{

char *string = "Borland International;
printf("%d\n", strlen(string));  // 21
return O;

}
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Gan mot chuoi1 vao chuoi khac

gan tung ky tu trong chuoi.
char str[] = “qua mang cut”,
char newstr[30];
for(int | = O; i<strlen(str); i++)
newstr[i] = stri];
newstr[i] = \0’;

dung ham strcpy trong <string.h>
char *strcpy(char *dest, const char *src);

chép chuoi src sang chudi dest cho dén khi gap null character

strcpy(newstr, str);
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Ghép chuo1 bang strcat()
char *strcat(char *dest, const char *src);

Ghép chubi src vao cudi chubi dest. Chiéu dai chuodi két qua la
strlen(dest) + strlen(src)

char destination[25];
char *blank =" ", *c = “C++*;
char *turbo = "Turbo":

strcpy(destination, turbo);
strcat(destination, blank);
strcat(destination, c);

printf("%s\n", destination);
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So sanh chuoi: strcmp()

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

két qua: sb amnéusl<s2
0 néu sl1==s2
sO duong néu sl > s2

Ham strncmp()
Int strncmp(const char *s1, const char *s2, size_t maxlen);

so sanh hai chuoi vdi chiéu dai can so sanh la maxlen
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strncat() va strncopy()

strncpy
char *strncpy(char *dest, const char *src, size_t maxlen);

chép toi da maxlen ky tu tir chudi src sang chuoi dest

strncat
char *strncat(char *dest, const char *src, size t maxlen);

ghép t6i da maxlen ky tu trong chudi src vao cudi chudi dest
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Bien do1 chudi sang so

atoi(), atof(), atol():
d6i chuoi ky tu sang so.

int atoi(const char *s);

double atof(const char *s);
long atol(const char *s);

float f:
char *str = "12345.67";

f = atof(str);
printf("string = %s float = %f\n", str, f);
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Nhap/xuat chudi

gets: 1ay chuOi ky tu tU thi€t bi nhap chudn stdin
puts: dua chuoi ky tu ra thiét bi xuat chuan stdout

char *gets(char *s);
int puts(const char *s);

vd:
char string[80];

printf("Input a string:");

gets(string);

printf("The string input was: %s\n", string);
puts(string);
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Kicu liet ké (enumerated type)
Ki€u liét ké khai bao mot tap cac hang s theo th( tu.

Né€u khong c6 khai b&o rd rang, cac hang bat dau tur gia tri O.

enum NgayTrongTuan {Hali, Ba, Tu, Nam, Sau, Bay, CN};

enum NgayTrongTuan ngay;
ngay = Hai; // 0

Khai bao gié tri khac cho cac hang.
enum Month {Jan = 1, Feb = 2, Mar, Apr, Jun, July},
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Lap chuong trinh cho may
tinh

CAP PHAT BO NHO PONG

Lé Ha Thanh
Hoc ky 2, 2004-2005



Cap phat dong: malloc() va calloc()

Ham malloc va calloc cho phép cap phat cac viing nhé ngay
trong luc chay chuong trinh.

void *malloc( size t size);
void *calloc( size_t nltems, size t size);

Ham calloc cap phat viing nhé va khéi tao tat ca cac bit trong
ving nhé méi cap phat vé 0.

Ham malloc chi cap phat viing nhé.
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Vidu 1: dung malloc()

#include <stdio.h>
#include <string.h>
#include <alloc.h>
#include <process.h>

Int main(void)
{ char *str;
[* allocate memory for string */
If ((str = (char *) malloc(10)) == NULL)
{
printf("Not enough memory to allocate buffer\n");
exit(1); /* terminate program if out of memory */

}
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Vi du 1: (tt)

[* copy "Hello" into string */
strcpy(str, "Hello");

[* display string */
printf("String is %s\n", str);

[* free memory */

free(str);
return O;
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Vi du 2: calloc()

#include <stdio.h>
#include <alloc.h>
#include <string.h>

Int main(void)

{
char *str = NULL;

[* allocate memory for string */
str = (char *) calloc(10, sizeof(char));

[* copy "Hello" into string */
strcpy(str, "Hello");
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Vi du 2: calloc()

[* display string */
printf("String is %s\n", str);

[* free memory */
free(str);

return O;
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Giai phéng viing nhd

Khi thoat khoi ham, cac bién khai b4o trong ham sé “bién
mat”. Tuy nhién cac ving nhé dugc cap phat ddng van con
ton tai va duoc “danh dau” 1a dang “dugc dung” = bd nhé
clla may tinh sé hét.

vi du:

void aFunction(void)

{
Int *tmpArray, | = 5;
tmpArray = (int *)malloc(i * sizeof(int));

tmpArray |
v
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Giai phong vung nhd: free
SU dung cac cap ham

(malloc, free)
(calloc, free)

C duing ham free d€ gidi phdng ving nhé cap phat dong.

void free(void *block);
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' Chp phit lai ving nhd: realloc

= Poi khi chiing ta muén ma réng hoac gidm bét kich thudc
mang.
= C dung ham realloc d€ cap phat lai viing nhd, thuc hién chép
néi dung cua vung nhé cii sang ving nhd mai.
void *realloc(void *block, size _t size);
" vidu:
Int *tmpArray, N=5,i;

tmpArray = (int *)malloc(N * sizeof(int));
for(i = 0; I<KN; i++)

tmpArray]i] =i;
tmpArray = (int *)realloc(tmpArray, 7);
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Vi du: realloc()

#include <stdio.h>
#include <alloc.h>
#include <string.h>

Int main(void)
{

char *str;

/* allocate memory for string */
str = (char *) malloc(10);
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Vi du: realloc() - tt

[* copy "Hello" into string */
strcpy(str, "Hello");

printf("String is %s\n Address is %p\n", str, str);

str = (char *) realloc(str, 20);
printf("String Is %s\n New address is %p\n“, str, str);

[* free memory */
free(str);

return O;
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Di chuyén con trd trong mang

int IntArr[5] = {3,4,2,1,0};

char CharArr[5] = {'a’,’b’,’c’,’'d’,’e’};
Int *IntPtr = IntArr;

char *charPtr = CharArr;

= Di chuyén trong mang 1 chiéu:
Int val_at 0 =* IntPtr,; /I = IntArr[O]
int val_at 3 =* (IntPtr+3); // = IntArr[3]

IntPtr IntPtr+1 IntPtr+2

v
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Phép todn v4i con tro trong mang

#define ROWS 5
#define COLS 3

int INtArrf[ROWS][COLS] = {{3,4,2,1,0},
{5,6,7,8,9},
{10,11,12,13,14}};

Int *IntPtr = IntArr;

Tham chi€u dén phan tr trong mang 2 chiéu:

Int val_at_00 = * IntPtr;// = IntArr[0][0]

int val_at_ 30 =* (IntPtr+3);// = IntArr[3][0]

Int val_at 32 =* (intPtr+3*5+2);// = IntArr[3][2]
Int val_at 32 =* ( * (IntPtr+3)
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‘ Phép todn v4i con tro trong mang

IntPtr IntPtr+3
: [

B
t

IntPtr + 2*5 + 3
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‘ Méing cdc chudi: char * [ ]

= char *Words| | = {*hong”, “cuc”, “lan”, “nhai”,"mao”};

Words

! Words[0] | Words[1] | Words[2] | Words[3] | Words[4]
—

hio/  nfjg| 0 clulc|\VO I|]a|n{\0n|lh|ja| i\ m
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Lap chuong trinh cho may
tinh

KIEU CAU TRUC (STRUCTURE)

Lé Ha Thanh
Hoc ky 2, 2004-2005



Cau trac (structure)
Cau trdc dung luu tap hop cac doi tuong khong cung kiéu.

Khai bao:

struct <<structure tag name>>

{
<< type >> << field1 >> ;
<< type >> << field2 >> ;
<< type >> << field3 >> ;
<<..>>

}
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Pinh nghia Cau triic

struct SinhVien

{

char *hoten; // toi da 30 ky tu

Int namsinh; /[l >= 1960

char *noisinh; /[l 3 chu cal viet tat cua noi sinh

char *maso; // maso dai toi da 10 ky tu

}

// khai bao kieu SinhVien
typedef struct SinhVien SinhVien;
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Kich thuéc ctia mot cau tric

Kich thudc ki€u dit liéu cau tric:

sizeof(<<typename>>)

vd:

SinhVien t_size = sizeof(SinhVien); // 48
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Khai bao bién cau truc

struct SinhVien s301160101;
SinhVien s301160102;

SinhVien cOlvtal[SoSinhVien],

SinhVien X = ( “Nguyen Van X”, 1983, “HN", “301160112" );
SinhVien Y =s301160102;
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Khai bdo bién cau tric (tt)

struct SinhVien

{

char hoten[31]; // toi da 30 ky tu

Int namsinh; // >= 1960

char noisinh[4];// 3 chu cai viet tat cua noi sinh
char maso[11]; // maso dai toi da 10 ky tu

} X, Y, Z;

struct SinhVien NguyenlLe = (“Nguyen Le”, 1983, “HU”,
“301160123");

Z = NguyenLe;
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Chd ¥
Khi khai bao bién cau trdc, néu

0 khai b&o nhiéu gia tri khéi tao hon so6 trudng cta ki€u
dr liéu = sai.

3 khai bao gia tri khaéi tao cho mo6t so trudng trong cau
trdc, cac trudng con lai sé tu dong dugc gan gia tri 0.
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Kiéu Cau tric (structure type)

Pinh nghia kiéu:

typedef struct
{
<< type >> << fieldl >> ;
<< type >> << field2 >> ;
<< type >> << field3 >> ;
<< .. >>

} << type name >>;
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Truy cap thanh phan trong Cau tric

Toan tu thanh vién: .
X.hoten // “Nguyen Van X”
X.namsinh // 1983

gets(X.hoten);
scanf(“%d %s %s”, &X.namsinh, X.noisinh,
X.maso);
C6 thé thuc hién phép gan bi€n cau trac nay sang bién cau
trdc khac.
X = NguyenLe;
Thuc chat day la phép gan tung bit.

Tuy nhién vdi cac cau tric c6 mang & trong, nén dung céch
chép tung thanh phan.
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Mang cic Cau tric

Khai bao bién mang cac Cau truc cling giong nhu khai bao
bién mang trén céac ki€u dir liéu co ban khac.

Dung tén mang khi truy cap ting phan tlr trong mang cac cau

tric va toan tir thanh vién dé truy cap céac truong dit liéu cla
ting thanh phan cau tric.
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Mang cdc Cau tric (tt)

inti=0;
Int tieptuc = 1,

while(tieptuc)
{
gets(cOlvtallfi].hoten),

scanf(“%d %s %s”, &cO0lvtal[i].namsinh,
cOlvtal[i].noisinh, cOlvtal[i].maso);

printf("\nTiep tuc? (C/K)™);
tieptuc = (toupper(getch()) == ‘C’ ? 1 : 0);
I++:
}
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Con tro den Cau truc

Khai b&o con tré dén cau tric tuong tu nhu céc ki€u dir liéu
khac.

SinhVien *SV_ptr;

Toan tU truy cap trudng thanh phan cta cau trdc do con trd
chi dén: ->

scanf(“%d %s”, &SV_ptr->namsinh, SV_ptr->noisinh);
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Union

Khai bao union dugc ding dé khai bao céac bién dung chung
b nhd.

union int_or_long {
Int ;
long |

} a_number;

Cac thanh phan cla union co thé khong co kich thudc bang
nhau.

Kich thudc bd nhé trong khai bao union 1a kich thudc ctia ki€u
d(t liéu I6n nhat cé trong khai bao union.

Lap trinh C - CNTT2. 2002 12005



Vi du

union int_or_long {
Int '
long
} a_number;
a_number.i = 5;
a_number.l = 100L;

/[ anonymous union
union {
int l;
float f;
I3
| = 10;
f=2.2;
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Lap chuong trinh cho may
tinh

TAP TIN (FILE)

Lé Ha Thanh
Hoc ky 2, 2004-2005



“Tap tin (FILE)
= Ki€u FILE *
= Tap tin van ban.

= Tap tin nhi phan.
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Kiéu FILE *

Ki€u FILE * (khai béo trong stdio.h) cho phép lam viéc véi cac
tap tin (van ban, nhi phan).

Khai b&o con tro tap tin

FILE * fp;

Chung ta st dung con trd tap tin dé truy cap (doc, ghi, thém
thdng tin) cac tap tin.
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Mg tap tin
FILE * fopen( const char *FileName, const char *Mode);

Filename: tén tap tin can ma. C6 thé chi dinh mot dudng dan
day du chi dén vi tri cda tap tin.

Mode: ché d6 md tap tin: chi doc, d€ ghi (tao m&i), ghi thém.

Néu thao tac md thanh coéng, fopen trd vé con trd FILE tré dén
tap tin FileName.

Néu md khong thanh cong (FileName khéng ton tai, khong thé
tao mai), fopen trd vé gia tri NULL.
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Pong tap tin
int fclose( FILE *filestream );
filestream: con tré dén tap tin dang mé can dong.

Néu thao tac dong thanh cong, fclose tra vé 0.
NE&u co 10i (tap tin dang st dung), fclose tra vé gia tri EOF.
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Vi du : Mo, Péng tap tin
FILE * fp;

/I mG VB.TXT “chi doc”
iIf( (fp = fopen( “C:\\LTCW\VB.TXT”, “r")) == NULL)
{ printf( “Tap tin khong mo duoc\n”);
exit(1);
}

/* .. %

fclose( fp );
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Tap tin vin ban

Tap tin van ban la kiéu tap tin dugc luu trlr cac thong tin dudi
dang kiéu ky tu.

Truy xuat tap tin van ban:

J theo tung ky tu

2 theo tung dong

Ché d0 mé trén tap tin van ban

3 ‘" :doc (tap tin phai co trén dia)

0 “w” : ghi (ghi dé |én tap tin cli hoac tao méi néu tap tin khéng cé
trén dia)

2 “a” : ghinoi vao cubi tap tin.
J “r+”: doc/ghi. Tap tin phai c6 trén dia.

0 “a+” : doc, ghi vao cudi tap tin. Tao mdi tap tin néu tap tin chua
cO trén dia.
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gete, pute, fgete, fputc

getc: nhan ky tu tu tap tin.
Int getc ( FILE *fp );

getc tra vé ky tu doc dugc hoac , ,
tra vé EOF néu fp khdng hgp 1€ hoac doc dén cudbi tap tin.

putc: ghi ky tu ra tap tin.
Int putc (int Ch, FILE * fp);

putc trd vé EOF néu thao tac ghi co 10i.
cé thé dung fgetc va fputc.
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Vidu 1: getc() doc phim dén khi Enter

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE * fp;
char filename[67], ch;
printf ( “Filename: *);
gets (filename);
if (fp = fopen (filename, “w” )) == NULL ) // md& tap tin m&i d€ ghi
{ printf ( “Create file error \n”); exit (1); }
while (( ch = getche() ) !=\r') // doc cho dén khi gap ENTER
putc (fp );
fclose (fp);
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Vi du 2: putc() in ndi dung tap tin van ban
ra man hinh
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE * fp;
char filename[67], char ch;
printf ( “Filename: *);
gets (filename);
if (fp = fopen (filename, “r’ )) == NULL ) // md& tap tin m&i d€ doc
{ printf ( “Open file error \n"); exit (1); }
while ((ch = getc (fp)) != EOF) // doc cho dén hét tap tin
printf ( “%c”, ch);
fclose (fp);
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Vi du 3: Dém s0 tu trong tip tin vin ban.

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

void main()
{ FILE * fp;
char filename[67], char ch;
Int count = 0, isword = 0;

printf ( “Filename: *); gets (filename);

if (fp = fopen (filename, “r” )) == NULL ) // md& tap tin méi d€ doc
{ printf ( “Open file error \n”); exit (1); }
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while ((ch = getc (fp)) != EOF) // doc cho dén hét tap tin

{
if((ch>="'a’&& ch<=Z2") || (ch>="'A"&& ch <=Z7"))
Isword =1,
if((ch==""||ch=="\n"|| ch =="t") && isword )
{ count ++; isword = 0; }
}
printf ( “Number of word: %d\n”, count);
fclose (fp);
}
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fgets()

fgets: doc chuOi ky tu tir tap tin.
char * fgets ( char *Str, int NumOfChar, FILE *fp );
fgets doc cac ky tu trong tap tin cho dén khi gap mot trong cac
diéu kién:
9 EOF
A gap dong mai
0 doc dugc (NumOfChar - 1) ky tu trude khi gap hai diéu kién trén.

fgets trd vé chuoi ky tu doc dugc (két thiic bang \0) hoac
trd vé con trd NULL néu EOF hodc co 10i khi doc.
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tputs()

fputs: ghi chuoi ky tu ra tap tin.

int fputs ( const char *Str, FILE * fp );

fputs trd vé EOF néu thao tac ghi co I0i.
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Ham chép tap tin van ban
C6 trong céac thu vién

#include <stdio.h>
#include <string.h>

[* Chép tU SourceFile sang DestFile va trd vé so ky tu doc
duac
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feot(); fscant(), tprintf(); fflush()

feof: cho biét da dén cudi tap tin chu a(EOF).
int feof (FILE *fp );

fprintf:
int fprintf ( FILE *fp, const char * Format, ... );

fscanf:
int fscanf ( FILE *fp, const char * Format, ...);

fflush:
int fflush ( FILE * fp );

Bubc ghi ra tap tin cac dir liéu c6 trong buffer.
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Tap tin Nhi phan

Tap tin nhi phan la mot chuoi cac ky tu, khong phan biét ky tu
In dugc hay khdng in duoc.

Tap tin nhi phan thuong diung dé€ Iuu tr{r cac cau tric (struct)
hoac union.

Khai bao:

FILE * fp;

Truy xuat tap tin nhi phan theo khoi dit liéu nhj phan.
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Tap tin Nhi phan

Céac ché d6 md tap tin nhi phan:

Q

a

o o 0O O

“rb” : ma& chi doc
“wb” : ghi (ghi dé 1én tap tin cli hodc tao mdi néu tap tin khong
cO trén dia)

“ab” : ghi n6i vao cudi tap tin.

“rb+” : doc/ghi. Tap tin phai c6 trén dia.

“wh+” : tao mdi tap tin cho phép doc ghi.

“ab+” : doc, ghi vao cudi tap tin. Tao méi tap tin néu tap tin

chua co trén dia.
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Poc ghi tap tin Nhi phan

fread() : doc
size t fread ( void *Ptr, size t ItemSize,
size t Numlitem, FILE * fp );

fread doc Numltem khai d{f liéu, moi khoi co kich thudc
ltemSize tu fp va chra vao ving nhd xac dinh bdi Ptr.
fread trd vé so khoi di liéu doc duac.

NE€u c6 10i hoac EOF thi gia tri trd vé nhd han Numltem

fwrite() : ghi
size t fwrite ( const void *Ptr, size t ItemSize,
size t Numltem, FILE * fp );

fwrite ghi khoi (Numltem x ItemSize) xac dinh béi Ptr ra fp.
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" Chép 3 muc tu tap tin filename vao viung nhé tré bai ptr

otr fp-> filename

—T

\.
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Con tro FILE

MOt tap tin sau khi mé dugc quan ly théng qua mot con tro
FILE.

Khi mé& tap tin (wb, rb), con tré FILE chi dén dau tap tin.
Khi md& tap tin (ab), con tré FILE chi dén cudi tap tin.
Con tré FILE chi dén ting byte trong tap tin nhi phan.

Sau moi lan doc tap tin, con trd FILE sé di chuyén di mot s6
byte bang kich thudc (byte) ciia khoi dir liéu doc dugc.
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fseek(),

Céc hang ding trong di chuyén con trd FILE
#define SEEK SET O
#define SEEK CUR 1
#define SEEK END 2

int fseek( FILE *fp, long int offset, int whence );

fseek di chuyén con tro fp dén vij tri offset theo méc whence

offset: khoang cach (byte) can di chuyén tinh tir vj tri hién tai.
(offset > 0: di vé phia cu0i tap tin, offset < 0: ngugc vé dau tap
tin)
whence:  SEEK_SET: tinh tU dau tap tin
SEEK_CUR: tinh tu vi tri hién hanh cua con tro
SEEK_END: tinh tu cubi tap tin
fseek trd vé: 0 n€u thanh céng, <>0 néu di chuyén co 10
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ftell() va rewind()

rewind dat lai vi tri con tré vé dau tap tin.
void rewind ( FILE * fp );

tuong duong vai fseek ( fp, OL, SEEK_SET);

ftell trd vé vi tri offset hién tai cla con trd
long int ftell ( FILE * fp );

Néu co 16i, ftell trd vé -1L
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Vi du: xac dinh kich thudc tap tin.
...Il khai béo bién can than

If (fp = fopen ( FileName, “rb”) ) == NULL )

fprintf( stderr, “Cannot open %s\n”, FileName );
else

{

fseek( fp, 0, SEEK_END );

FileSize = ftell( fp );

printf( “File size : %d bytes\n “, FileSize );

fclose( fp );

}
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V1 tri con tro: fgetpos() va fsetpos()

v@i cac tap tin co6 kich thudc cuc I6n fseek va ftell sé bi gidi
han boi kich thudc cua offset.

Dung
int fgetpos ( FILE *fp, fpos_t *position);

Int fsetpos ( FILE *fp, const fpos_t *position);
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X6a va doi tén tap tin
Thuc hién xoa
Int remove(const char *filename);
d6i tén tap tin

Int rename(const char *oldname, const char *newname);
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Chi ¥ khi 1am viéc véi tap tin

Khi md& tap tin filename, tap tin nay phai nam cung thu muc
cUa chuang trinh hoac

phai cung cap day du duong dan dén tap tin

vd: C:\baitap\taptin.dat
viét nhu thé nao?

fp = fopen( “C:\baitap\taptin.dat”, “rb” );

SAI ROI
vi ¢ ky tu dac biét ‘v’ nén viét ding sé la:
fp = fopen( “C:\\baitap\\taptin.dat”, “rb” );
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Tham s6 dong 1énh chuong trinh

Khi goi chay mdt chuong trinh, chiing ta c6 thé cung cap céac
tham so tai dong 1énh goi chuong trinh.

vi du: dir A:\*.c /w

“copy”, “A:\*.c” va “/w” 1a hai tham soO diéu khi€n chuong trinh.
command-line arguments.

Céac tham s6 dong Iénh dugc tham chi€u qua hai do6i s6 khai
bao trong ham main.

main ( int argc, char *argv|[ ] )

[}

argc: argument count
argv: argument vector
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Tham s6 dong 1énh — vi du

... /[l addint.c - addint.exe
void main (int argc, char * argv [ ])
{
Int res = 0;
printf (* Program %s\n “, argv[0]);
for (inti=1;i<argc; i++)
res += atoi(argcli]);
printf (“ %d\n”, res );

G\>addint3-2156-21
12
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Lap chuong trinh cho may
tinh

CAU TRUC DU LIEU - STACK va QUEUE

Lé Ha Thanh
Hoc ky 2, 2004-2005



Cau tric dit lieu
Stack
Queue
Cac phép toan trén stack va queue

Bi€u dién stack va queue bang mang
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Stack

Stack la cau trac dir liéu trong dé cac truy xuat dén phan tu
trong stack chi thuc hién duoc véi phan t dugc chén vao méi
nhat

LIFO: Last In First Out - vao sau ra trudc.
Cac thao tac trong stack:
2 push: chén phan t& mdi vao stack

3 pop: lay phan t& dau stack ra khoi stack
3 top: ki€m tra phan t&r dau stack
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‘ Stack @
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Khai bdo cau tric di liéu cho stack

struct StackPtr

{
int *Array; /I mang céac phan t
int TopOfStack; // vi tri phan tr dinh stack
int MaxSize; // s6 phan tu toi da trong stack
} *Stack;

static const StInitSize = 5;
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Kiém tra Stack rong: StIsEmpty()

/[ —=mmmmmeeee Kiém tra Stack rong ---------------
Int StiIsEmpty (const Stack S )

{

StinsistGood ( S );

return (S-> TopOfStack == -1);

}
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Kiém tra Stack ton tai StInsistGood()

e Ki€m tra Stack c6 ton tai -------------------
void StinsistGood ( const Stack S )
{
if (S ==NULL)
{
printf( “Stack routin recived bad stack \n “);
exit (1);
}
}
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Thém phan t vao dau Stack — push()

void push ( int newEle, Stack S)

{

StinsistGood ( S ); // kiEm tra stack hop |é

If( ++S->TopOfStack == S>MaxSize)
{ I/ néu stack hién thoi da day thi tang gap doi kich thudc.
S->MaxSize *= 2;
S—->Array = realloc( S—>Array, sizeof(StEtype) * S->MaxSize),
If (S>Array == NULL)

{

printf( “can not extend the stack\n”); exit (-1);

}
S—>Array[ S> TopOfStack | = newEle;
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Stack — pop()

/] —mmmmmmmmmeee Pop: lay mét phan ti ra khdi stack -------------
void pop( Stack S )
{
If ( StIsEmpty(S))
printf( “ Error: can not Pop an empty stack\n” );
else
S->TopOfStack --;

}
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Stack —top()

/] --=-mmmm- Top: lay gia tri cha phan t( trén dinh stack ---------
Int top ( const Stack S )
{
If ( StIsEmpty (S))
printf ( “Error: can not Top an empty stack \n”);
else
return S—>Array [ S=> TopOfStack |,

}
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Stack — StRecycle()

[* Sau khi s dung stack, trudc khi dung chuong trinh, goi
StRecycle dé gidi phong bo nhd. */
Int StRecycle ( Stack S)

{

StinsistGood ( S );

free ( S>Array );

free (S),

}
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Hang dad1 - Queue

Queue (hang doi) la cau truc dir liéu trong do céac truy xuat
dén phan t trong queue chi thuc hién duogc véi phan t& chén
vao trudc nhat.

FIFO: First In First Out — Vao trudc ra trudc

Cac thao tac trong Queue:
2 Enqueue: chén phan tir vao cubi hang doi.

2 Dequeue: lay phan tir ra khdi hang dgi ¢ dau hang dgi va lay
théng tin cla phan t nay.
2 Front: ki€m tra phan t& dau hang doi.
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‘ Queue

Sa—

Enqueue

Dequeue
—
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Khai bio kiéu Queue

typedef struct QueueStr
{

int * Array; /* mang cac phan ti trong queue */

int Front; /* chi s6 clia phan tir dau queue */
int Back; /* chi sO cla phan t&r cudi queue */
int Size; /* s6 phan t hién tai */

int MaxSize; /* Kich thudc to6i da clia Queue */
} * Queue;

static const QuinitSize = 5; /* dau tién tao queue c6 5 phan ta */
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Kieém tra Queue rong

Int QuIsEmpty ( const Queue Q)

{
QulnsisGood ( Q );

return (Q->Size == 0);
}

/I ---- KIEm tra xem c6 can tang kich thudc Queue ----
Int Increment ( int QParam, int Qsize)
{
If (++QParam == Qsize)
return O;
else
return QParam,;
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Queue - Khoi tao

Queue QuMakeEmpty ( Queue Q)
{
if (Q ==NULL)
{
if (1( Q = malloc (sizeof( struct QueusStr))))
return NULL;
Q->Array = malloc (sizeof( QUEType ) * QulnitSize );
If ( Q->Array == NULL)
return NULL,;
Q->MaxSize = QuInitSize;
}
Q->Size = 0;
Q->Front = 0;
Q->Back = -1;
return Q;

}
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Lay phan ti ra khdi Queue

[ ==mmmmeeeee Dequeue ----------------
void Dequeue (QUEType * X, Queue Q)

{

If ( QuisEmpty (Q))
printf (“Error. cannot Dequeue an empty queue\n”);

else {
*X = Q->Array [Q->Front ];
Q->Front = Increment (Q->Front, Q->MaxSize);
Q->Size--;
}
}
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Piéu chinh Queue

/* khi kich thudc Queue dugc tang Ién gap doi, su sap xép mang c6 thé
bi sai. Ham FixWraparound gitp di€u chinh lai va han ché so lan di
chuyén cac phan tu trong mang */

void FixWraparound (Queue Q)

{
const int OrigSz = Q->MaxSize / 2;

if (Q->Front<OrigSz/2) {
mempcy ( &Q->Array[OrigSz], &Q->Array|[0],
&Q->Front * sizeof(QUEType));
Q->Back += QrigSz;
}

else {

memcpy (&Q->Array[OrigSz + Q->Front], &Q->Array[Q->Front],
(OrigSz — Q->Front) * sizeof(QUEType));

Q->Front += OrigSz;
}
}
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Pua phan ti méi vao Queue

void Enqueue (QUEType X, Queue Q)

{
QuinsistGood (Q);

if (Q->Size == Q->MaxSize ) {
Q->MaxSize *= 2;
Q->Array = realloc (Q->Array, sizeof (QUEType) * Q->MaxSize);
if (Q->Array == NULL) {
printf ( “Cannot extend the queue\n”);
exit (-1);
}
If (Q->Front !=0)
FixXWraparound (Q);
}

Q->Back = Increment (Q->Back, Q->MaxSize);
Q->Array[Q->Back] = X;
Q->Size ++;

}
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Lap chuong trinh cho may
tinh

CAU TRUC DU LIEU - DANH SACH LIEN
KET (LINKED LISTS)

Lé Ha Thanh
Hoc ky 2, 2004-2005



Khai ni€ém
Khai niém: (xem gido trinh Bai giang ky thuat lap trinh ...)
Cau trac danh sach lién két la cau trac dong, viéc cap phat nit
va giai phéng nut trén danh sach xay ra khi chuong trinh dang

chay. Ta thuong cap phat nit cho danh sach lién két bang
bién dong.

Cac phan tr sé duogc cap phat viing nhd trong qua trinh thuc
thi chuang trinh, do d6 ching c6 thé nam rdi rac G nhiéu noi
khac nhau trong bd nhd (phan bd khoéng lién tuc).
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‘ Biéu dién trong bd nhé

First = o U B Y

3 |0

First 1 |0
2 o

4 |0
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Lién Két cdc nut trong danh sach

Céac phan tu trong danh sach lién két két noi véi nhau theo
day, trong do:

Q

a

First 1a con tré chi dén phan t& dau tién ctia danh sach lién két.
Phan t(r cubi cla danh sach lién két véi vung lién két cé noi
dung NULL.

MOi nat clia danh sach co trudng info chira ndi dung clia nit va
trudng next la con tré chi dén ndt ké ti€p trong danh sach.
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Cac dac tinh

Cau tric DSLK la cau trac déng, cac nut duoc cap phat hoac
giai phéng khi chuaong trinh dang chay.

DSLK rat thich hgp khi thuc hién cac phép toan trén danh sach
thuong bi bién ddng. Trong truong hop xoa hay thém phan tu
trong DSLK thi ta khéng doi cac phan tir di nhu trong mang
ma chi viéc hiéu chinh lai trudng next tai cac nit dang thao
tAc. Thoi gian thuc hién cac phép toan thém vao va loai bo
khong phu thudc va sé phan tir clia DSLK.
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Han ché ctia Danh Sach Lién Két

Vi mOi nat cla DSLK phai ch(ra thém truong next nén DSLK
phai ton thém bo nhd.

Tim kiém trén DSLK khoéng nhanh vi ta chi dugc truy xuat tuan
tu tUr dau danh séach.
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Khai bao va Khdi tao

struct node

{
Int info;
struct node * next;

I3
typedef struct node *NODEPTR,;

Khai béo bién First quan ly DSLK:

NODEPTR First;

Khdi tao DSLK: First = NULL;
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Chi ¥

Thanh phan cha nbi dung c6 thé gbm nhiéu vung vdéi cac ki€u dir
lieu khac nhau.

Thanh phan lién két ciing cé thé nhiéu hon 1 néu la danh sach da
lien két hodc danh sach lién két kép.

First 1a con trd tréd dén phan tr dau tién cla danh sach lién két, né
c6 thé l1a ki€u con trd, va ciing c6 thé Ia mot struct cé hai thanh
phan: First — con tré trd dén phan t(r dau tién ctia DSLK, va Last —
con tro tréd dén phan tir cudi cung clia DSLK.

struct Linked_List {
NODEPTR First;
NODEPTR Last;

}
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Cac Phép Toan Trén DSLK -
Tao Danh Sach

Initialze: Khdi dong m6t DSLK. Ban dau DSLK chua cé phan tu.

void Initialize (NODEPTR *First)
{
* First = NULL;
}

New_Node(): cap phat mét nat cho DSLK. Ham New_Node tra vé
dia chi cua nat vua dugc cap phat.

NODEPTR New Node ()

{
NODEPTR p:

p = (NODEPTR) malloc (sizeof (struct node));
return (p);

}
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Tao danh siach — Thém vao dau DS

Insert_First(): thém mot nat cé ndi dung x vao dau DSLK.

void Insert_First (NODEPTR *First, int x)

{
NODEPTR p;

P = New_Node ();

p->info = X;
pP->next = *First;
*First = p;

}
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Tao danh siach — Thém vao cudi DS

Insert_After(): thém mot nat c6 ndi dung x vao sau nut cé dia chip
trong DSLK First.

void Insert_After (NODEPTR p, int x)
{
NODEPTR q;
if (p == NULL)
printf (“Cannot insert new node!\n”);
else
{
g = New_Node ();
g->info = x;
g->next = p->next;
p->next = q;

}
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Cap Nhat Danh Sach

Free_Node(): hiy m6t nit da cap phat va trd ving nhé vé cho
memory heap.

void Free_Node (NODEPTR p)

{
free (p);

}

Empty(): Ki€m tra danh séch rong.

iInt Empty (NODEPTR *First)

{
return (*First == NULL ? TRUE : FALSE);

}
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X6a phan tu dau DS
Delete_First(): Xo& phan t& dau danh sach.

void Delete First (NODEPTR *First)
{

NODEPTR p;

if (Empty (First))
printf (“List is empty. No deletion performed\n”);

else {
P = *First;
*First = p->next;

Free_Node (p);
}
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X6a phan tu cuoi DS
Delete After(): Xoa phan t& ding sau nut cé dia chi p.

void Delete After (NODEPTR p)
{

NODEPTR q;

if (p == NULL || p->next == NULL)
printf (“Cannot delete!\n”);

else {
g = p->next; /I qis the node that will be deleted
p->next = g->nhext;

Free_Node (Q);
}
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Xo0a toan bo Danh Sach

Delete All(): Xoa toan bd danh sach.

C6 thé gan First = NULL dé xo6a toan b0 danh sach nhung phan
vung nhé da cap cho cac phan ti trong DS khong dugc gidi phéng.
Do dé chung ta dung giai thuat sau.

void Delete All (NODEPTR *First)
{

NODEPTR p;

while (*First I= NULL) // reach to end ?
{
p = *First;
*First = (*First)->next; // *First = p->next;
Free_Node (p);
}
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Duyéet Danh Sach

Traverse(): Duyét qua toan bd danh sach (d€ liét ké d{t liéu hoac
dém so6 nit trong DS,...)

void Traverse (NODEPTR *First)
{ NODEPTR p;
Int count = O;

p = *First;

If (p == NULL)
printf (“List is empty'\n”);

while (p '= NULL) { //reachtoend?
printf (\n %5d%8d”, count++, p->info);
P = p->next;

}
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Tim Kiém trong Danh Séch

Search(): Tim nat dau tién trong DS c6 info bang véi x. Do day 1a
DSLK nén ta phai tim tU dau DS.

Néu tim thay ndt ¢ (info == x) thi trd vé dia chi clia nat, néu
khong, trd vé NULL.

NODEPTR Search (NODEPTR *First, int x)
{ NODEPTR p;

p = *First;

// not reach to end and not found

while (p '= NULL && p->info != Xx)
P = p->next;

return (p);

}
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Sap Xép trong Danh Séch

Selection_Sort(): sap xép DSLK theo th(r tu info ting dan.

Thuat toan:

3 So sanh tat ca cac phan tir ciia DS dé chon ra mot phan tir nho
nhat dua vé dau DS;

2 sau do, tiép tuc chon phan t& nhé nhat trong cac phan t&r con lai
d€ dua vé phan tir th hai trong DS.

2 Qua trinh 13p lai cho dén khi chon dugc phan t& nhd nhat th
(n-1)
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Sap Xép trong Danh Séch

void Selection_Sort (NODEPTR *First)
{ NODEPTR p, q, pmin;
int min;
for (p = *First; p->next '= NULL; p = p->next) {
min = p->info;
pmin = p;
for (q = p->next; q !'= NULL; g = g->next)
if (min > g->info) {
min = g->info;
pmin = q;
}

// hoan doi truong info cua hai nut p va pmin
pmin->info = p->info;
p->info = min;

}
} Lap trinh C - CNTT2. 2002 224905
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