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Chuwong trinh con

* L3p trinh cdu truc la nghé thuat che ddu théng
tin.

* Talap trinh ciu tric bang cach dau cac thong tin
khdng can quan tdm vao trong cac chuwong trinh
con.

MOt chuwong trinh con la mot doan chuong trinh
dwoc tdch riéng va hoat déng déc lép, ta cé thé
thue thi chwong trinh con bang cach goi né. Mét
chwong trinh con cé dwoc goi nhiéu lan.



Chuwong trinh con

 Chuwong trinh con giup ta tao ra cac chuvong trinh
trong sang, dé doc va dé stra chira va nang cap.

 Chwong trinh con phan ra cac cong viéc I&n thanh
nhirng viéc nhd hon, do d6 dé thao tac. Néi cach
khac, chwong trinh con ho tro cach ti€p can chia
dé tri.

 Chuong trinh con cho phép xay dwng mot hé
thdng madi dua trén nhirng két qua dé co thay vi
khai hanh tir con s6 khong.



Chuwong trinh con

 Chuong trinh con giup ta trach duoc nhitng
doan chuong trinh tuvong tu nhau lap di lap lai
( nho dé tranh dwoc cac chuong trinh xau xi).

* Ham la chwong trinh con dugc cai dat cu thé
trong C.

* C duoc thiét ké dé ham c6 thé hoat dong hiéu
qua va de sir dung. Mot chuong trinh thuong
bao gobm nhiéu ham nho thay vi mdt vai ham
|&n.



Ham

Ham la chuong trinh con dwoc cai dat cu thé
trong C.

C duoc thlet ké dé ham cé thé hoat déng hiéu
qua va dé sir dung. Mot chu’dng trinh thuong bao
gom nhiéu ham nho thay vi moét vai ham Ién.

Mot chuong trinh C cé thé duwoc viét trén cac
chu‘o*ng trinh nguon khac nhau, moi chwong trinh
nguodn bao gdbm mot sé6 ham.

Cac chwong trinh ngudén duoc bién dich riéng ré,
duoc lién két lai vé&i nhau va lién két vdi cac ham
trong thu vién dé tao ra chuong trinh.



Ham — Vi du m& dau

e Baitodn 1: Viét chuong trinh cho phép nhap
vao mot s6 nguyén, kiém tra sé d6 cd nguyén
t6 khong?

e Bai todn 2: Viét chuong trinh in ra cac so
nguyén t6 nhd hon 100.

e Baitodn 3: Viét chuong trinh in ra 100 s6
nguyén to6 dau tién.



void main() Bai toan 1: Giai phap
t khong dung ham
int n, a;
bool b;
printf("Chuong trinh kiem tra mot so co nguyen to khong.\n");
printf("Nhap n: ");
scanf("%d", &n);
if (n <= 1) b = false;
else if (n == 2 || n == 3) b = true;
else if (n % 2 == @) b = false;

else {
a = 3;
while (a <= n / a && n%a)
a += 2;

b=a>n/ a;
}

if (b)
printf("%d la so nguyen to.\n", n);
else
printf("%d khong la so nguyen to.\n", n);
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Ham — Vi du m& dau

Giai quyét bai toan 1: Dung ham.
Ta c6 thé chia bai toan thanh ba phan:

1. Nhdp moét so.

2. Kiém tra cé nguyén té khéng.

3. Né&u nguyén to, in ra.

MOi viéc, ta giao cho mdt ham lam, chi tiét cai
dat sé duwoc dau vao trong cac ham.

Nhap va in la ham da co6 trong thu vién



bool LaSoNguyenTo(int n)
{

Bai toan 1: Giai phap
dung ham

int a;

if (n == || n == 3)
return true;

if (n <= 1)

return false;
if (n %2 == 0)
return false;

a = 3;
while (a <= n / a && n%a)
a += 2;

return a > n / a;
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void main() Giai phap dung ham

{

int n;
printf("Chuong trinh kiem tra mot so co
nguyen to khong.\n");
printf("Nhap n: ");
scanf("%d", &n);
if (LaSoNguyenTo(n))

printf("%d la so nguyen to.\n", n);
else
printf("%d khong la so nguyen to.\n",
n);
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Ham — Vi du m& dau

e Bai todn 2: Viét chuong trinh in ra cac so
nguyén td khéng qud 100. Tong quat in ra cac
sO nguyén td khong vuot qua N.

e Xac dinh cac cong viéc trong bai toan 2.

— Duyét tir 2 dén 100
— Kiém tra s6 dang xét cé nguyén td hay khdng

— Néu c¢é, in ra



void main()

{

Bai toan 2: Giai phap
khéng dung ham

int n, N, a;
bool b;

printf("Chuong trinh in so nguyen to <= N\n");
printf("Nhap N: "); scanf("%d", &N);

for (n = 2; n <
if (n<=1) b
else if (n ==
else if (n % 2 =

= N; n++) {

else {
a = 3;
while (a <= n / a && n%a)
a += 2;
b=a>n/ a;
}

if (b) printf("%8d", n);

}

¥
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bool LaSoNguyenTo(int n)

{

¥

if (n == 2 || n ==
if (n <= 1) return
if (n % 2 =

int a =

3) return tru
false;

2 == @) return false;
3;

while (a <= n / a && n%a)

a += 2;
return a > n / a;

void main()

{

int n, N;

€,

Bai toan 2: Giai
phap dung ham

printf("Chuong trinh in so nguyen to <= N\n");
printf("Nhap N: "); scanf("%d",
for (int n = 2; n <= N; n++)

if (LaSoNguyenTo(n))

printf("%4d",

printf("\n");

n;
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Ham — Vi du m& dau

e Baitodn 3: Viét chuong trinh in ra 100 s6
nguyén td dau tién. Tong quat, in ra N s6
nguyén to6 dau tién.

e Xac dinh cac cong viéc trong bai toan 2.
— Khdi dong s nguyén t6 dau tién lan = 2.

— Lap N 1an cac viéc sau:
* In ra sd nguyén to n.
 Tinh sé nguyén té ké tiép cua n, gan n la so ké ti€p do.



bool LaSoNguyenTo(int n)

{

¥

int a;
if (n == 2 || n == 3) return true;
if (n <= 1) return false;
if (n % 2 == @) return false;
a = 3;
while (a <= n / a && n%a)
a += 2;
return a > n / a;

// Tim so nguyen nho nhat dung sau a
int SoNgToKeTiep(int 2a)

{

do

a++;
while (!LaSoNguyenTo(a));
return a;
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void main()

{

int n, N;

printf("Chuong

Bai toan 3: Giai
phap dung ham

dau tien\n");

printf("Nhap

N: )5

scanf("%d", &N);

n = 2;
for (int i =

{

O; 1 < N; i++)

printf("%4d", n);
n = SoNgToKeTiep(n);

}
printf("\n");
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bool IsPrime(int n)

{
int a;
if (n == 2 || n == 3) return true;
if (n <= 1) return false;
if (n % 2 == @) return false;
a = 3;
while (a <= n / a && n%a)
a += 2;
return a > n / a;
}

// Find next prime number
int NextPrime(int a)
{
do
a++;
while (!IsPrime(a));
return a;
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Bai toan 3:
English version
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void main()

{

int n, N;

Bai toan 3:
English version

printf("Program to print the first N
prime numbers\n");

printf("Enter N: "); scanf("%d", &N);

n = 2;
for (int i =

{

O; 1 < N; i++)

printf("%4d", n);
n = NextPrime(n);

}
printf("\n");
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Khai bao va dinh nghia ham

Moi danh hiéu trong C déu phai duoc khai bao
trudc khi dung, ham cling vay, phai dugc khai
bdo trudc khi ta goi (Ian dau tién).

Khai bdo ham gidi thiéu ra tén ham, kiéu tra
vé va so lvong, kiéu cta cac tham sb. Ta goi d6
la mau ham (prototypes).

Mau ham cho ta biét cac thong tin vé ham.
Tén cla tham s6 cé thé bo qua.



Khai bao va dinh nghia ham

* Khai bao ham thuwong dugc dat trong tap tin
header (.h)

* Cu phap khai bao ham:

return_type function name( parameter
list );
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Khai bao va dinh nghia ham

Khai bao ham cho biét tén, danh sach tham so
va kiéu tra vé, dinh nghia ham la tao m3
nguon cho phan than cda ham.
Cu phap dinh nghia ham:
return_type function name( parameter
list ) A

body of the function
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[bool LaSoNguyenTo(int n);}

void main()

{

int n;

Khai bdo ham

printf("Chuong trinh kiem tra mot so co

nguyen to khong.\n");
printf("Nhap n: ");
scanf("%d", &n);

if (LaSoNguyenTo(n))

Goi ham

printf("%d Ia so nguyen to.\n", n);

else

n);
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printf("%d khong la so nguyen to.\n",




bool LaSoNguyenTo(int n)

Dinh nghia ham

{

int a;

if (n == || n == 3)
return true;

if (n <= 1)

return false;
if (n %2 == 0)
return false;

a = 3;
while (a <= n / a && n%a)
a += 2;

return a > n / a;
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#include <stdio.h>

/* function declaration */
int max(int numl, int num2);

int main()

{

/* local variable definition */
int a = 100;
int b = 200;
int ret;

Vi du thém vé ham

/* calling a function to get max value */

ret = max(a, b);

printf("Max value is

return 0;
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. %d\n", ret);
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/* function returning the max between two
numbers */

int max(int numl, int num2)

{

/* local variable declaration */

int result;

if (numl > num2)
result = numil;
else
result

numz2;

return result;
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Truyén tham so

Néu mot ham cé dung tham s6, tham s6 do
phai dugc khai bdo. Tham s6 nhu viy duoc
goi la tham sé hinh thurce.

Tham s6 dugc truyén khi goi ham duoc goi la
tham sé thuc su.

Tham s6 thuc su phai cé kiéu twong thich voi
tham so hinh thirc twvong ng.

Cé hai cach truyén tham sé |a truyén bang gid
tri va truyén bang tham chiéu.



Truyén tham so

 Truyén béng gid tri: Mot ban sao clia tham sé
thue sy dugc tao ra va ban sao nay duoc truyén
dén ham. Sy thay doi gia tri ca tham sé bén
trong ham khéng anh hudng dén tham so6 thuc
SU.

 Truyén bédng tham chiéu: Mdt ban sao dia chi cda
tham so thuc sy dugc tao ra va dia chi nay duoc
truyén dén ham. Moi su thay do6i gid tri cia tham
s8 hinh thirc cling lam thay d6i tham s6 thuc su.

* Cchudn chi cé truyén tham sb bang gid tri.



void swap(int pl, int p2);

int main()

Vi du minh hoa
truyén bang gia tri

printf("Before: Value of a = %d and value of b = %d\n", a,

printf("After: Value of a = %d and value of b = %d\n", a, b);

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

}

void swap(int pl, int p2)
{

int t;

Tt = p2;
p2 = pl;
pl = T;

Output:

Before: Value of a = 10 and value of b = 20
Value of a (p1) = 20 and value of b(p2) = 10
After: Value of a = 10 and value of b = 20

printf("Value of a (pl) = %d and value of b(p2) = %d\n", pil,

p2);
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Pham vi cla tén

* Pham vi cua mét tén la phdn chuwong trinh
“thay duoc”, ¢ thé truy xuat duoc tén dd. Ra
khoi pham vi thi nd tre thanh vo hinh.

e C4 3 vij tri bién trong C cé thé dwoc khai bao:

1. Bén trong mot ham hay mot bién: Bién dia
phuong.

2. Bén ngoai moi ham: Bién toan cuc.

3. Trong phan dinh nghia tham so cia ham: Tham
s6 hinh thure.



Pham vi — Bién dia phuong

* Bién dia phuwrong: La cac bién dwoc khai bao va
dinh nghia bén trong mot ham hay mot khoi,
né cé pham vi truy xuat & bén trong ham hay
khoi dé. Nghia la chi cé thé duwoc dung béi cac
phat biéu & bén trong ham hay khai dé.

* Bién dia phuong cé thé trung tén vdi bién dia
phwong dinh nghia @ mot ham khac hay mot
khoi khac.

* Trong vi du sau, cac bién a,b,c la dia phuong
trong ham main().



#include <stdio.h>

int main() {

/* local variable declaration */

int a, b;
int c;

/* actual initialization */

a = 10;
b = 20;
C = a + b;

printf("value of a

return 0;

Bién dia phuwong

%d, b = %d and c = %d\n", a, b, c);
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Pham vi — Bién toan cuc

* Bién todn cuc: La cac bién duwoc khai bao va dinh
nghia bén ngoai moi ham, thuong duwoc khai bao
& dau tap tin nguon. Bién toan cuc gitr gia tri cla
né sudt thoi gian sdng cla chuong trinh.

e Bién toan cuc cé pham vi truy xuat toan cuc. N6
cé thé dwoc dung bdi cac phat biéu & trong bat
ky ham nao trong chuong trinh, c6 thé ham duorc
dinh nghia & tap tin chwong trinh nguén khac.

* Bién dja phuong cé thé trung tén vdi bién toan
cuc.



/* global variable declaration */
int g;

int main()

{

/* local variable declaration */
int a, b;

/* actual initialization */

a = 10;
b = 20;
g = a + b;

Bién toan cuc

printf("value of a = %d, b = %d and g = %d\n", a, b, g);

return 0;
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#include <stdio.h> Bién dja phurong va bién
toan CucC trung ten.

/* global variable declaration */
int g = 20;

Rule: Phép vua thua |€ lang.

int main() {

/* local variable declaration */
int g = 10;

printf("value of g = %d\n", g);
return 9;
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Pham vi — Tham sd hinh thirc

e Tham s6 hinh thirc hoat ddong tuwong tu nhu
bién dia phuong, nd cé pham vi truy xuat 13
bén trong ham va c6 che bién toan cuc cé
cung tén.
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/* global variable declaration */ Tham so hinh thirc che
nt a = 20 bién toan cuc trung tén.

int main() {

/* local variable declaration in main function */

int a = 10; . A 1>
int b = 20; Rule: Phép vua thua lé lang.

int ¢ = 0;

printf("value of a in main()
c = sum(a, b);
printf("value of ¢ in main()

%d\n", a);

%d\n", c);

return 0;

}

/* function to add two integers */
int sum(int a, int b) {

printf("value of a in sum()
printf("value of b in sum()

%d\n", a);
%d\n", b);

return a + b;
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Bién va ham tinh

* Bién hodc ham tinh toan cuc cd pham vi truy
xuat ndi bd bén trong tap tin dinh nghia.

* Bién tinh cling cé thé |a bién dia phuong. N6
ton tai sudt thoi gian séng cdia chuong trinh.



bé qui

Mot tinh chat T dwoc goi la cé tinh dé qui néu

trong dinh nghia cta T c6 s& dung dén chinh T.
(Hay cho vi du).

Mot ham duoc goi la co tinh dé qui néu nd goi
chinh nd, truc ti€p hodc gian tiép.

Moi ham dé qui déu cé thé duoc viét lai bang

vong lap khdng can dé qui. (khir dé qui).

Khi modt ham goi dé qui, moi [an goi cé mot bod
cac tham so va bién dia phwong riéng.



#include <stdio.h> Vidu ve de qui

/* printd: print n in decimal */
void printd(int n) {
if (n < 9) {
putchar('-"');
n = -n;
}
if (n / 10)
printd(n / 10);
putchar(n % 10 + '0");

}
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* B
1
2
3.
4
5
6
7/

bé qui

ai tap:

Tinh tong N s& nguyén tu nhién dau tién.
Tinh N!
Tinh tong cac chit s6 ca mot sd nguyén dwong.

Tinh wdc s6 chung I&n nhat cda 2 s nguyén.
Xuat moét s6 dudi dang hé 16.

Xuat dao nguwoc mot so.

Tinh s& ddo clia mét so.
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MOt s6 nguyén tac xay dung ham

e Dung tén cd tinh goi nhé& dé dat cho ham,
bién. Tén cho thay muc dich ciia ham, bién.

e Tham so chi truyén vira du, khong du, khdng
thiéu (Vi du?).

 Truyén bang tham sé hinh thirc thay vi dung

hién toan cuc.

e Ham khdng nén qua lon, khdng qua 200 dong

énh (co thé cé ngoai 1&). Néu ham I&n, xem

xét phan ra thanh cac ham b6 tro.




MOt s6 nguyén tac xay dung ham

Dung tén cé tinh goi nhd dé dat cho ham,
bién. Tén cho thay muc dich ciia ham, bién.
Tham so chi truyén vira da, khéng du, khong
thiéu (Vi du?).

Truyén bang tham sé hinh thirc thay vi dung
bién toan cuc.

Ham khong nén qua Idn. Néu ham I&n, xem
xét phan ra thanh cac ham b6 tro.



MOt s6 nguyén tac xay dung ham

* Tranh cac doan chuwong trinh twong tw nhau

ap di ldp lai. Néu co, loai bd bang cach dung

ham bé tro (Thao luan: Cho vi du).

->Dung ham bo tro dé trdnh md trang Idp va
tang muirc do triru twrong cua ham.

MOt ham chi lam mét viéc va lam viéc do cho
t6t (Phan tich).

* M3 chuong trinh can duoc thuc thi & cung
MmOt murc (Xem vi du).
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