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1. Chuwong trinh con (1)

« Chuwong trinh con: 13 mot phan ma trong mot chuong
trinh 16n hon, phan ma nay thuc hién mot tac vu cu thé
va tuong doi doc lap v&i phan ma con lai.

Mot chuong trinh con thuong duoc viét ma sao cho nd
c6 thé dugc goi nhiéu lan tir nhiéu noi trong thot gian
chay ctia mot chuong trinh (c6 thé duoc goi boi chinh
no).

Cac chuong trinh con thuong dugc tap trung thanh cac
thu vién, 1a mot co ché quan trong cho vi€c chia s¢ va
tal st dung ma.




1. Chuwong trinh con (2)

e Chuong trinh con c06 2 loai: Thu tuc
(Procedure) va ham (Function):
— Thu tuc (PROCEDURE): Duing d¢ thyc hign
mot hay nhi€u nhiém vu nao do.
— Ham (fUNCTION): ”l:ré vé mot gia triqne‘lo do
(co ki€u vo hu:é’pg, ki€u string hoac ki?éu con
tro). Ham co thé su dung trong cac bi€u thirc.




1. Chwong trinh con (3)

* Khi nao thi nén dung thu tuc/ham:

— Dung ham:
« Két qua ci}a bai toan tra Vé’ 1 gi4 tri duy nhat (kiéu vo
hudng, kieu string hoac ki€u con tro).
» Phit biéu goi CHUONG TRINH CON can nam trong
cac biéu thtre tinh toan.
— Dung thu tuc:
. Két‘ qua cua bai toan kl‘léng? tra veé gia tri n’e‘w hodc tra vé
nhi€u gia tr1 hoac tra vé kieu dir liu co cau truc (Array,
Record, File).

e Phat biéu goi CHUONG TRINH CON khong nam trong
céc biéu thirc tinh toan.




1. Chuwong trinh con (4)

* Chuong trinh con dugc dung khi xay dung cac
chuong trinh 16n nham:

— giam dang keé kich thudc va chi phi ctia mot chuong
trinh

— 1am cho chuong trinh dé theo dai,
— dé sura chira,
— nang cao d0 tin céy cua chuong trinh.
« Mot dic diém noi bat cua chuong trinh con la no

¢o tinh d€ quy nho thé ma nhiéu bai toan duogc giai
quyét dé dang.

* Chuong trinh con trong ngon ngu C la ham.




2. Khai bao ham, dinh nghia ham (1)

Dinh nghia ham gom tén ham, cac tham sO va than

ham (chtra cac phat biéu chuong trinh), thuc thi mot
viéc cu thé.

Dang dinh nghia ham:

return type func(ParameterList)
{ 4
//statements;

return ?a¥ye; //value Ed%ﬂi&return_type

%




2. Khai bao ham, dinh nghia ham (2)

trong do:

— Kiéu tra vé (return_type, con goi 1a kiéu ham) tuong Ung
vo1 ki€u cua gia tr1 ma ham tra vé thong qua phat bicu
return.

— Tén ham (func name) dugc dat theo nguyén tac dat tén,
nhung nén dat tén sao cho dé hiéu.

— ParameterList 1a danh sich tham sd, mdi tham sb duoc
xac dinh bo1 kiéu dir licu va tén. Cac tham s6 phdn cdch
nhau boi dau phay. Co thé 1a danh sach rong.

— Phan than ham nam gitta cap ngoac { va }.




2. Khai bao ham, dinh nghia ham (3)

Néu khong xac dinh return_type, mic dinh sé 1a
ki€u int.

Néu ham khong tra vé gia tr1, dung void (thay cho
return_type).

Khong duoc phep dat dinh nghia ham nay trong
mot ham khac.

Cac ham duogc dinh nghia khong phai theo mot thir
f1r nao.

Neéu co phat bi€u go1 ham trudoc khi ham duogc
dinh nghia thi can c6 mot khai bao ham truoc 1o
201 ham do.




double tongDanDau{int n)

{

vold main()

double 5= 0, t= 1.0; |
for fint a9=ls d<=ng 14+4) double ss=;
! s5= tongDanDau {3} ;
5 += t/1; Cout<<ss; HEI¥~9.7333
t=-1t; int k= 7; .
} sz= tongDanDau (k) ;
4 return 35; Cout<<ss; A '
. } ; .
R ‘ 2o ham =" )
“dink nghin ham
1t LoHeptIntim ., amE &)
i
long gThua{int n) i
{ __ &hdng duge phép
} LR dinh nohia hdm o Jdy
—

return gThua{n}/ {gThua (k} * {(gThua i{n-k) ) ;



#include<iostream.h-

long gThua{int nj;
int toHop{int n,int kj;

vold main ()

{
int cnk;
ehk = toHopls, 30
cout<<cnl;

int toHop{int n,int k)
{

return gThua {n)/ (gThua (k) * {gThua {n-k) ) ;

;
long gThua{int n)

d
long gt= 1;
1t A=l
for{; i1<=n; 1++)
gt = A
EeTUurnigt;




2. Khai bao ham va dinh nghia ham

Khai bao ham 13 dua ra mot “mau ham”, mo ta tén
ham, kiéu tra vé va danh sach tham so.
Két thuc khai bao ham véi dau cham phay “;”.
Dang khai bao ham:

return_type func name (ParameterList)
Xet cac vi du sau:

void f1(int 1, int j, float k);

void f2(int a, b, float c); //??

£30);
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double tongDanDau{int n)
|
double: 8= 0. t= 1.0;
for fint 1=l d<=n;
|
8 =LA
o
I

} f return 5;
|

i++)

vold main ()

d
double ss:;
ss= tongDanDau{a) ;
Cout<<ss; EEI¥19.7333
it k= Ta o
S5= thgDanDau{k};x
Cout<<ss;

!

]
L]

“dink nghia ham
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Tham s6 trong chwong trinh con

Chu:cmg trinh con c6 the khong can tham s6 ma
chi c6 cac bién rleng (bién cuc bo).

Tru:ong hop can chuyén céac gia tri cho ham khi
goi ham thi can dinh nghla danh sach tham so cua
ham, con go1 la cac tham so hinh thirc.

Moi gia tr1 thuc chuyén cho ham khi go1 ham dugc
g0i 1a doi s6 (hay tham sé thuc).

Moi khi goi ham, c6 thé chuyen cac dbi s6 khac
nhau.




4. Truyén tham so (1)

e Pé mot ham thuc thi, can go1 ham vo1 tén va
chuyén cac d6i so twong tmg véi danh sach tham
s6 hinh thirc ca vé kiéu va thi tu.

Truyén bang tham tri:

— La khi gia tri ctia doi s6 duoc el chép vao qho tham so
hinh thirc. Nhu vay, cac thay dqéi 0}10 tham sO hi,nh thirc
(trong ham) khong lam thay d61 do61 vo1 tham so thuec.

— Mic dinh, v6i cach khai bao danh sach tham so voi
ki€u va tén, ta c6 cach chuyén tham tri.




4. Truyén tham so (2)

Truyen bang tham chiéu.

—  Khi muén tham s6 hinh thirc va tham s6 thuc cung
dia chi (ban chat 1a cung 6 nhd nhung khac tén), ta
dung cach chuyén tham chiéu cho ham.

—  Khai bdo tham s6 ctia ham véi ki ty ‘&’ ngay trudc
tén (gitra KDL va tén).

—  Nhu vay, moi thay doi d6i v6i tham s6 hinh thirc cling
lam thay d61 tham so thuec.

C6 thé dung chuyén tham chiéu dé trd vé gid tri cho
no1 go1 ham.




Vi du

* So sanh 2 ham hoan v1 sau day, dung chuyén tham
chi€u va tham tri:

void hoanVi 1 (int a, int b) void main ()
{ {
int t= a; int x= 3, y= 4;
a= b, cout<<x<<’ ‘<<y<<endl;
b= t; hoanVi 1(x, y);
} cout<<x<<’ ‘<<y<<endl;
void hoanVi 2 (int &a, int &b) hoanVi 2(x, y):;
{ cout<<x<<’ ‘<<y<<endl;
int t= a; }
a= b, / /Nhdn xét cac gia tri duoc in ra
b= t;




S. Gia tri tra ve

Mot ham khong tra vé gia tri khi ham dugc khai bao
coO ki€u la void.

Nguoc lai, ham phai tra vé gia trj c6 kiéu cung voi
ki€u tra vé da khai bao.

Phat biéu return nham dung thyc thi ham, trd vé

noi goi nd; va con duge dung dé tra gia tri (tinh toan
duogc) vé cho noi goi ham.

Trong mot
nhung chi 1
Trong mot
Ve.

ham, co6 thé c6 nhiéu phat biéu return,

phat biéu return duoc thuc thi.

phat biéu return chi c6 1 gia tri duoc tra




Vi du:

* Trong cac dinh nghia ham sau day, co nhtrng dinh
nghia ham khong hop I€.

int £1 () {} //? void £4 () { return;}
void £2 () { return 0;} int £5() { return 0;}

//? int £6(){ return 0.5;} //?
int £3() { return ; }

e

int IsPrime (int n) void main ()
{ {
if (n <= 1) int n;
return O; cout<<”Hay nhap 1 so nguyen:”;
for (int i= 2; i<n; i++) cin>>n;
if (n%i == 0) if (IsPrime(n) == 1)
return O; cout<<n<<”la so nguyen to”;
return 1; else
cout<<n<<”KHONG la so nguyen to”;




6. Pham vi cua bien

» C6 3 noi co ban ma bién dugc khai béo:
— trong moOt ham,
— trong dinh nghia danh sach tham s6 ctia ham,
— ngoai tat ca cac ham.
* Twong trng véi vi tri xuat hién cua bién, c6:
— Bién dia phuong
— Tham s6 hinh thtic
— Bién toan cuc




Bién dia phwong

Céc bien (hang) dugc khai bao trong mot ham
duoc go1 la cac bién dia phuong.

Bién co thé dugc khai bao bat ki dau trong ham,
chi cac phat bieu trong cuing khoi méi co thé truy
xuat.

Bién dia phuong chi ton tai (thoi glan song) trong
khi khoi 1énh c6 chira khai bao bién d6 thuc thi.

Khoi 1énh hoic ham khac khong thé truy xuat
chung.




Tham so6 hinh thirc

Dung tham so hinh thirc dé chuyén cac gia
tr1 cho ham.

Céc tham s6 hinh thirc duoc dung nhuw
bién dia phuong Nghia la:

—  bién chi duoc sinh ra khi ham duoc 201 thuc
th1 va b1 huy khi ham thuc th1 xong.
Chi dugc truy xuat boi cac phat biéu trong
ham do.




o De tao bién (hang) toan cuc, khai bao bién
(hang) ngoai tat ca cac ham.

» Bién toan cuc co thé dugc truy xuat bai cac
phét bicu & bat ki dau trong chuong trinh ké
tr sau khi n6 duogc dinh nghia (khai bao).

» Thoi gian song ctia bién toan cuc 1a sudt qua
trinh chuwong trinh thue thi.




Vi du

#include<iostream.h> void main ()

double a = 3.0, r = 0.0, {

double f£1 () { cout<<fl () ;
r = 2*a; cout<<f2 () ;
return r; cout<<r;

}
double f£2 () {

return (a*a);

}




Trwong hop trung tén bién

Khong thé dinh nghia hai bién trung tén
trong cung kho.

Néu co bién dia phuong trong ham tring tén
v6i bién toan cuc, thi trong ham do, mac
dinh s& truy xuat den bién dia phuong.

Pé truy xuat dén bién toan cuc, ta dung
phep toan phan dinh pham wvi, la dau hai
cham kép [::] ngay trudc tén b1en




Vi du

#include<iostream.h>

double a = 3.0, r = 0.0;

double f1l (double a)
{
double r = 2*3;
return r;

}
double £f2 (double r)

1Y = r*r;
return ::r;

}

void main ()

{
cout<<fl (a) ;
cout<<f2 (a) ;
cout<lr;

//Chit y trwong hop:

int £3(int a)
{
int b = a;
if (a<o0)
int b = -a;
return b;
}
//Chay chwong trinh bing “tay”
xem thw !




7. Bién mang

Mang 12 mot nhém cac bién cé cung tén, cung
ki€u dit liéu.
Mang c6 thé 1a mot hodc nhiéu chiéu.
Moi phan tir (mdi bién) ctia mang dugc truy xuat
thong qua chi so

n=4

Mang mét chiéu a co 8 phan tir, hién c6 4 phan tir
da dugc gan gia tri.

a




& Mang 2 chiéu a c6 4x5=20 phan tir, hién c6

2x3=6 phan tir 3 dugc gan gia tri.




Pinh nghia mang mét chiéu (1-D)

Mau khai bao: <kiéu dir liéu> TenBien [MAX] ;
+ TenBien: theo nguyén tac dit tén,
o MAX: phai 1a hang (hang khai bao, hang gia tri,...)
Vidu:
#define MAX 20
int a[l0];
int b[MAX]

double m[MAX]




Pinh nghia mang mot chiéu (2)

V61 khai bao trén:
La ta da dinh nghia mdt mang c6 MAX phan ti
(= da dinh nghia MAX bién)
Tat ca phan tir (bién) nay co6 cung kiéu dit lidu.
Mbdi phan tr cla mang c¢6 chi sO tu
[0] > [MAX-1].




Pinh nghia mang mot chiéu (3)

Vidu:

char s[50]; = dinh nghia 50 bién kiéu char
gom: s[0], s[1l], s[2],.. s[49].

s[0] = ‘H', s[l]="e’, s[2]='1";

s[0]
s[l] s[2] s[3] s[48] s[49]




Pinh nghia mang mot chiéu (3)

Vidu:

int F[7]; = dinh nghia 7 bién kiéu int gom:
F[O0], F[1l],£f[2],.. F[6].

F[0]=-2, F[1l]=5, F[2]=1;

F[O] F[3] F[5]
F[1] F[2] F[4] F[6]




Pinh nghia mang mét chiéu (4)

Vidu:

double x[12] ;=dinh nghia 12 bién kiéu double
gom: x[0], x[1], x[2],.. x[11].

x[0]=1.2, x[1]=3.1;

x[0] x[10]

‘ x[1] x[2] ‘ x[11]




Pinh nghia mang mot chiéu (5)

Vidu:
- Pé khai bao mang so nguyén c6 25 phan tir véi tén 1a
mg,
= Khai bao 25 bién c6 tén chung la mg:
int mg[25];
hay:

#define MAX 25
int mg[MAX];




Lwu trir

Khi mang dugc dinh nghia,

- Vung nhd cho cac phan tor cia mang dugc cap
phat 1a cac 6 nh¢ lién nhau.

- Moi phan tir chiém so bytes tuy thudc kiéu dit
l1éu.

- sizeof (<tén bién mang>) ; — cho biét tong

sO bytes cua mang.




Luwu trir

Vidu:

double x[25];
— sizeof (x) =200

—> sizeof (x[0]) sizeof (x[1]) =...=8

long a[20];
— sizeof (a) =80

—> sizeof (a[0]) = sizeof(a[l]) =..=4




Luuy (1)

Khong thé dung bién mang nhu thong thuong.
int a[6];
a = -2; //err

cout<<a; //err

Ma phai dung tirng phan ttr trong ching.

MJi phan tir duge dung nhu mot bién don.
int a[6];
a[l] = -2;
cin>>al[0];
cout<<a[0O]*a[l];




Luuy (2)

- Ta thuong dung phat biéu lap dé truy xuat cac
phan tir ciia mang.

- Pong thoi dung thém mot bien kiéu nguyén,
cho biét s6 phan tir ciia mang thuc sy dang dugc
dung.




cn d:\tempwdmang01.cpp

#include<iostream.h>
#define MAX 20
vold malinf()
{
int a[MAxX], n:
o
cout<<"Ban mucon bao nhieu phan tu: ";
Cins>rn;
lwhile (n>=MAX || n<0);
For (Int a0 1=ns 1++)

{

cout<<"Nhap a["<<1<<"]:
cin>>alil]:

I

cout<<"Cac phah T cus mang: "7
for (1=0; i<n; 1i++)
coub<<a [4 ] << g




Khoi tao
Mot s6 cach ma ngdn ngit C cho phép khai tao gia
tr1 cua mang:
(1) S6 phan tir = s6 gid tri
double x[3]= {1.0, 2.71828, 3.14159};

< x[0]= 1.0, x[1]= 2.71828, ...

— Cap phat 3 6 nhé kiéu double, gan 3 gia tri cho

chung.




Khoi tao

(2) S6 phan tir > so gid tri

Char s[10]= {\cl,IhI,IaI,IOI,IeI,ImI};

< s[0]= ‘e¢’, s[l]= ‘h’,..,s[5]='m’;

—> Cap phat 10 6 nhd kiéu char, 1an luot gan 6 gia tri

cho 6 6 nhé dau




Khoi tao

(3) Khong dinh so phan tir

int SoNgay[]= {31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31};

& Cap phat s6 phan tir = s6 gia tri duoc gan.

— Cap phat 12 6 nhé kiéu int, lan lugt gan 12 gia

tr1 cho chung.




a0 d:\tempivdmang02.cpp
#include<iostream.h>

vold main() vdo2
1

wnt SoNgay[l= $#3L; 28; 31; 30; 31; 30;
el o, 3. 5k, S0 3117
int n = gizeof (SoNgay)/sizeof (SoNgay[0]):

EOE fint 1=0F IX%67 1+4)
{
cout<<"Thang "<<1+1<<" co "
<<S0Ngay [1]<<" ngay !wn";
I

cout<<" (Xet thang Z cua nam khong nhuan)®;




8. Bién mang la tham so cua ham

- Tham s6 duoc khai bao nhu khai bao bién mang.
- C6 thé khong can xac dinh so phan tir ciia mang
- Mang dugc chuyén tham chiéu
Vd: Ham xuat noi dung mot mang cac s6 nguyén:

void xuatMang(int a[], int N);
Vd: Ham nhap ndi dung mot mang cac so nguyén:

void nhapMang(int a[], int &N);
// luu y khi nhdp N trong ham




v d:\Mtempiwdmang03.cpp
#include<iostream.h>
#define MAX 200

vold nhapi{int all,
vold xuat{int all],
vold maini)

{

int a[MAX], n:
nhap{a,n);
¥Uuatia,n) ;




vold nhap(int al], int &n)
{
do
cout<<"Ban muon baoc nhieu phan tu: ";
Ccin>>n;
twhile (n>MAX || n<0);
ot Jant I=87 =0f s34d)

{

cout<<"WHhap &a[M"<<1<<" ]2 Y;

cinz>=a[17]::

'
'
vold RiEElnt 5. ankEin)
{
cout<<"Cac phan tu cua mang: ";
for drnt a=0F Ixn: .a++F)
cout<<a[1]<<"\Lt";




- Tham s6 dugc khai bao nhu khai bao bién mang.
- C6 thé khong can xac dinh s6 phan tir ctia mang

- Mang dugc chuyén tham chiéu

Vd: Ham tinh tong cac phan tr ciia mang nguyén

(vd:a = [3 7 4 9] —» S= 23)

int tinhTong(int a[], int N);




ww d:\tempi\wvdmang04.cpp

#include<iostream.h>
#define MRX 20
volid nhap(int a(l], int &n):
VoLl Ssmugeernty afil.,. Imk
int EainhTenglint o]y enten)s
wvold main()
{
int a[MAX], n:
nhapi{a,n);
suats e s rys
int $= tinhTongi{a,n):
CoutZ<TEn Tong cag phan Th 2U0S menhg:

int frnhTong(int all., Znt.n)

int 5= 0;

for (i1nt 1=0; 1<n; 1++)
S += alil:

return =;

h

vold nhap{int all, int &n)
.l'

Vdo4

11{{:5;




8. Bién mang la tham so cua ham

Vdl: Bao nguoc nd1 dung cua mang. Vi du:

a= [3 7 4 9] > a = [9 4 7 3]

void daoMang(int a[], int N)

{
for (int i= 0; i<N/2; i++)
HoanVi (a[i], a[n-i-1]1);







vt d:\tempiWwdmang05.cpp
#1include<iostream.h>
#define MAX 20

vold nhap(int al[], i1nt &nj;
vold xuatliint all; intonl):

vold hoanvVi{int &x, 1nt &vy);
vold dacoMang{int al], int N):;

vold maln ()
{
int a[MAX], n:
nhap(a,n):
selaE e Ty
daoMang{a,n; ;
cout<<"\n Sau khi mang duocc dao ":
Hllatla,ny:




Vd2: Ham sap xép tang cac phan tir cia mang. Vi du:

a= [3 7 4 9] > a = [3 4 7 9]

sapTang{a,n):

cout<<"\nSau khi duoc sap ";

Xuati{a,n);
)
vold sapTangiint al], 1nt N) //1nterchange
{

Eor: (antea= B 1<N=1} 24+

for {(int = i+1; J<N; J++)
if {(ali]l > al]l]}
hoanvif{al[il, alj]l}:;




o d:Mtempivdmang0é.cpp

#include<iostream.h>
#define MAX 20

vold nhap{int al[], 1nt &n):
vold xuati{int al[], int n);

vold sapTang(int al], int nj;
vold hoanVi{int &x, 1nt &y):

vold malini)
{
int a[MAX], n:
nhap{a,n):
xuatia,n);
sapTang(a,n)
cout<<"y\nSau khi duoc sap ";
xuat ia,nd;




Vd3: Tim xem mot gia tr1 X ¢O trong mang ? Vi du:

a= [3 7 4 9], x= 4

— X nam ¢ v1 tri 2 trong mang a

e fmBreming el 1y Lok mp cEnk %)
i
for (int 1=0; 1<n; 1++)
1:F Tali]l==3x)
Feturn 1;
return —-1;






k=-1 (khong co x
trong mang)




o d:\tempiwdmang07.cpp

#include<iostream.h>
#define MAX 20

vold nhap{int al
vold xuat{int al

int timEiem{int

vold main ()
{
int a[MAX], n:
nhap{a,n):
Huat{a,n;
int k= timKiem{a,n,4);
rE° {ll==1)
colb<<™\n: 'Tim thay X tal ¥l tri “<<k:
else
cout<<"{h Ehong ca X Erong mang 1™




cw  d:MempWwdmag07b.cpp

#include<iostresm: b=
$define MAX Z0

vold nhapi{int all
vold xuati{int al]
int timEiem{int a

, 1nt &anj;
; 1nt nj;
[l TR ATE 30

vold main ()

{

int a[MAX], n, x, k:
nhapf{a,n)r
Zuat{a,n):
cout<<"4n Ban muon tim phan ta x= Y;
Cln==x;
k= timEiem{a,n,x) :
1f flel==1)
coub=<"\m Tim thay ¥ Ead vl TrLl "“<<kj
elze
cout<<"%Iy Ehahd co 2 Erong mabhg 1"



Vd4: Xo6a phan tir x khoi mang (néu c6). Vi du:

a= [6 7 3 2 9 2 8],n=7
3 >a=[672 92 8], n=6
2 > a= [6 7 9 8], n= 4







v eWwdmagO8a.cpp

#include<iostream.h>
#define MAX Z0

vold nhapi{int al]
vold xuat{int al]

int &n) ;
T moae:

r
r

L BaamBTremt et =] » RRE Due BRE 32
vold xoaX({int al[], int &n, int x);

vwold main ()
{
int a[Max], n, 2!
nhapf{a,n):;
Xuatia,n)
cout<<"\n Whap phan tu muon xXoa: ":
Cins=o=3;
Hoax (a,n,x ) ;
cout<<"\n 5Sau khi da xoa x: ":
xuat{a,n) :;

I

vold xoaX({int al[], int &N, int x)




Xoba phan ttr x khoi mang (néu co).




woadX (a; ) ;
cout<<"\n Sau khi da xoa x: ";
Xuatia,n):;

I

vold xoaxX(int al[], 1nt &N, 1Int x)

{

T e

k= timKilem({a,N,x) ;
1F° (kl==1)
{

for (1= kr 3=N=2 I++)
alil= al[i1+1l]:;
—-N;




Xoba tat ca phan tir x khoi mang (néu co).




XOaX a3 7
cout<<"\n Sau khi da xoa ¥: ";
¥uatia,n) ;
i
vold xoaX(int a[], int &N, 1nt )
{
TR . A8
o
{

k= timKiemi{a,N,x):;

if (kl=-1)
{
for {(i= k; i<=N-2; 1i++)
ali]l= a[1+1]:
--N;




