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1.
Con tro




Con tro
Pointer

= Khai niém
s Gid tri cdc bién dwoc Iwu triv trong b6 nhé mdy tinh, cé thé truy
cdp toi cdc gid tri dé qua tén bién, dong thoi ciing co thé qua dia
chi ctia chiing trong b nhé.
* Thuc chat1a 1 bién ma ndi dung ciia né 1a dia chi ctia 1 doi
twong khac (bién, ham, nhwng khong phai 1 hang s6).
> Viéc st dung con tré cho phép ta truy nhap téi 1 doi twong
gian ti€p qua dia chi cia no.
= C4 nhiéu kiéu bién v&i cac kich thwéc khac nhau, nén cé
nhiéu kiéu con tré.
o Vi du: Con tré int dé tro t&¢i bién hay ham kiéu int.



Con tro
Pointer

= Khai bdo con tro:
o Syntax : dataType * PointerName;
Chi rang day la con tro
= Sau khi khai bao, ta dwoc con tréo NULL (chwa tré téi 1 doi twong
nao)
> D€ str dung con tro, ta dung toan tir 1dy dia chi &
PointerName = &VarName

Vidu
int a; int *p; a=10;
p= &a;

> P& 13y ndi dung bién do con tro tré téi, ta dung toan ti Iy ndi dung *
* PointerName



Vidu

int 1,3,*p;

i= 5; p= & 1;
j= *p; *p= J+2;
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| Cha y

= Mot con tro chi c6 thé troé téi 1 doi twong cung kiéu
* Toan t¥ 1 ngoi * va & c6 do wu tién cao hon cac toan tir s6 hoc
= Ta c6 thé viét *p cho moi noi cé d6i twong ma no troé tdi xuat hién
int x =5, *p; p = & X;
X=X+10; ~ *p = *p+10;
= Ta ciing c6 thé gan noi dung 2 con tré cho nhau: khi dé ca hai con
tré cung tro téi 1 d6i twong
int x=10, *p, *q;
p =&x; q = p;
=>pva g cung tro toi x



Thi tu vu tien
cac phép toan

Mikc Cac toan tir
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Cac phép toan
trén con tro

= Cong hoac trir véi 1 s6 nguyén n tra vé 1 con tré cung kiéu,
1a dia chi m&i tro téi 1 doi twong khac nam cach doi twong
dang bi tré n phan tix

= Trir 2 con troé cho ta khoang cach (s6 phan tir) gitra 2 con tré
» KHONG c6 phép cong, nhan, chia 2 con tré

= C6 thé dung cac phép gan, so sanh cac con tré

> Chu y dén suw twong thich vé kiéu.



Vidu

char *pchar; short *pshort; long *plong;
pchar ++; pshort ++; plong ++;

Gia st cac dia chi ban dau twong &rng ctia 3 con tré 1a 100,
200 va 300, két qua ta c6 cac gia tri 101, 202 va 304 twong
ung

Néu viét tiép
plong += 5; => plong = 324
pchar -=10; => pchar = 91
pshort +=5; => pshort = 212



| chay !

++ va -- c0 do wu tién cao hon * nén *p++ twong dwong voi *(p++)
tirc la tang dia chi ma no tro téi chir khong phai tang gia tri ma no
chtra.
*p++ = *g++ sé twong duwong voi

*p = *q;

p=p+1;

q=q+1;

++¥p = ++%q; //?7? EEILEENCRIE B EInRE




Con tro
void*

= La con tro khong dinh kiéu. N6 c6 thé tré téi bat ki mot loai
bién nao.

» Thwc chat mot con tro void chi chira mot dia chi bd nhé ma
khong biét rang tai dia chi d6 c6 déi twong kiéu dir liéu gi. =>
khong thé truy cap noi dung cia mot doi twong thong qua con
tro void.

= D€ truy cdp dwoc doi twong thi tredc hét phai ép kiéu bién
tré void thanh bién tré cé dinh kiéu cta kiéu doi twong



Con tro
void*

float Xx; int y;

void *p; // khai bao con troé void

p = &X; // p chira dia chi s6 thuc x

*p = 2.5; // bdo 16i vi p 13 con tro void

/* can phai ép kiéu con trd void trudc khi truy
cap doéi tuong qua con tro */

*((float*)p) = 2.5; // x = 2.5

p = &y; // p chta dia chi s6 nguyén y
*((Aint*)p) =25 // y =2



(float) *p=2.5;
*p= (float *) 2.5;

*(float)p =2.5;
(float *) p =2.5;
(float *) *p=2.5;
*((float *) p )=2.5;




Con tro va
mang

«Gidsrtacd int a[30]; thi&a[@] la dia chi phan tr dau
tién cila mang do, dong thoi 1a dia chi cia mang.
= Trong C, tén cila mang chinh 1a 1 hang dia chi = dia chi cta
phan tr diu tién clla mang

a = &a[9];

a+l = &al[i];



Con tro va
mang

= Tuy vay can chd y rang a la 1 hang => khong thé dung né
trong cau lénh gan hay toan tir tang, giam nhw a++;
= Xét con tro: int *pa;
pa = &a[0@];
=> pa tro vao phan ti¥ thir nhat cia mang va
*pa +1 sétrd vao phan tlr thi 2 cla mang
* ¥*(pa+1i) s€landidungcuaali]



Con tro
xXau

* Taco char tinhthanh[30] =“Da Lat”;
* Twong dwong :

char *tinhthanh;
tinhthanh="“Da lat”’;
= Hoac: char *tinhthanh =“Da lat”;

= Ngoai ra cac thao tac trén xau cling twong tw nhw trén mang
*(tinhthanh+3) = “1”

= Chu y : v&i xau thwong thi khong thé gan trwc ti€p nhw dong
thi 3



Mang cac
con tro

= Con tro ciling la mot loai dir liéu nén ta c6 theé tao
moOt mang cac phan tir Ia con tré theo dang thirc.
<kiéu> *<mang con trd>[<sd phan ti>];
=Vidu: char *ds[10];
= ds1a 1 mang gobm 10 phan tk, moi phan tir1a 1 con
tré kiéu char, duwoc dung dé lwu triv dwoc ctia 10 xau
Ky tw nao do
= Cling c6 thé khai tao trwc tiép cac gia tri khi khai
bao
char * ma[10] = {“mot”,”hai”,”ba”...};



Chu ¥ /Q\

= Can phan biét mang con tro va mang nhiéu chiéu.

= Mang nhiéu chiéu la mang thwc sw dwoc khai bao va c6 du
vung nhé danh san cho cac phan ti.

= Mang con troé chi danh khong gian nhé cho cac bién tré
(chira dia chi). Khi khéi tao hay gan gia tri: can thém b nhé
cho cac phan ti¥ sir dung => t6n nhiéu hon



Mang cac
con tro

= MOt wu diém khac ctia mang tré l1a ta c6 thé hoan chuyén cac
doi twong (mang con, cau truc..) dwoc tro boi con tro nay
bang cach hoan chuyén cac con tro

= Ju diém tiép theo la viéc truyén tham so trong ham

= Vi du: Vao danh sach 16p theo ho va tén, sau d6 sap xép dé
in ra theo thir tw ABC.

#include <stdio.h>
#include <string.h>
#tdefine MAXHS 50
#tdefine MAXLEN 30



int main () {
int i, j, count = 0O; char ds[MAXHS][MAXLEN];
char *ptr[MAXHS], *tmp;
while ( count < MAXHS) {
printf(“ Vao hoc sinh thu : %d “,count+1);
gets(ds[count]);
if (strlen(ds[count] == 0) break;
ptr[count] = ds +count;
++count;
}
for ( i=0;i<count-1;i++)
for ( j =i+1;j < count; j++)
if (strcmp(ptr[i],ptr[j])>0) {
: tmp=ptr[i]; ptr[i] = ptr[j]; ptr[j] = tmp;
for (i=0;i<count; i++)
printf(“\n %d : %s”, i+l,ptr[i]);



Con tro
tro t61i con tro

* Ban than con tré cling la 1 bién, vi vay né ciing c6 dia chi va c6 thé
dung 1 con tro khac dé tro téi dia chi do.
<Kiéu DL> **<Tén bién tro>;
= Vidu: int x = 12;
int *pl = &x;
int **p2 = &pl;
= C6 thé mo ta 1 mang 2 chiéu qua con troé cda con tré theo cong
thirc :
M[1][k] = *(*(M+1)+k)
V6i |
> M+ila dia chi cua phan ti thit i cia mang
= *(M+i) cho n0i dung phan tir trén
= ¥*(M+i)+k 1a dia chi phan tr [i][K]



Con tro
tro t61 con tro

-Viduy: in ra 1 ma trin vudng va céng moi phan ti
cua ma tran véi 10

#include <stdio.h> for (i=0; i<hang; i++) {
igei%ne ha2g33 for (j=0; j<cot; j++) {
efine co - NN s Sy .
int main() { (.(mt+i):3); ( (mt+1)TJ).+19,
int mt[hang][cot] = {{7,8,9}, printf(“ %d «, *(*(mt+i)+3);
{10,13,15}, }
{2,7,8}}; printf(“\n”); }
int i,7; }

for (i=o0; i<hang; i++) {
for (j=0; j<cot; j++)
printf(“ %d ”, mt[i][]]);
printf(“\n”);
}



2.
Quan ly bo nhé




Bo nhé
dong

= Cho dén Itic nay ta chi dung b6 nhé tinh: tirc 1a khai bao
mang, bién va cac doi twong khac mot cach twong minh trwéc
khi thuc hién chwong trinh.

= Trong thwc té nhiéu khi ta khéng thé xac dinh truéc dwoc
kich thwéc bd nhé cin thiét d€ 1am viéc, va phai tra gia bang
viéc khai bao dw trir qua lén

= Nhiéu doi twong cé kich thwéc thay doi linh hoat



Bo nhé
dong

= Viéc dung bo nhé& dong cho phép xac dinh bo nhé can thiét
trong qua trinh thwc hién cia chwong trinh, déng thoi giai
phong ching khi khéng con cin dén dé dung bo nhé cho viéc
khac

* Trong C ta dung cac ham malloc, calloc, realloc va free
dé xin cap phat, tai cap phat va giai phong bo nhé.

* Trong C++ ta dung new va delete



Xin cap phat bo nhé
new va delete

= P€ xin cip phat bo nhé ta dung :
<bién trd> = new <kiéu dir 1iéu>;
hodac <bién tro> = new <kiéu dit 1iéu>[S6 phan ti];
dong trén xin cap phat mot viing nhé cho moét bién don, con
dong dwéi cho moét mang cac phan ti c6 cung kiéu vai kiéu dir
lieu.

= Giai phong b nho
delete ptr; // x6a 1 bién don
delete [] ptr; // x6a 1 bién mang



Xin cap phat bo nhé
new va delete

* B6 nh& dong dwoc quan ly béi hé diéu hanh, dwoc chia sé
gitta hang loat cac rng dung, vi vy c6 thé khong da bo nho.
Khi do6 toan tir new sé tra vé con tré NULL.
= Vi du:

int *pds;

pds = new int [200];

if (pds == NULL) { // théng bdo 16i va xu ly



Vidu

#include <stdio.h>
int main() {
int i,n; long total=100,Xx, *ds;
printf(" Vao so ptu "); scanf(“%d”,&n);
ds = new long [n];
if (ds==NULL) exit(1);
for (i=0;i<n;i++){
printf("\n Vao so thu %d : ", i+l );
scanf(“%d”,&ds[i] );
}
printf(“Danh sach cac so : \n”);
for (i=0;i<n;i++) printf(“%d”,ds[i]);
delete []ds;
return O;



B6 nhé dong cho
mang 2 chiéu

= C1: Coi m6t mang 2 chiéu la 1 mang 1 chiéu
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Goi X la mang hai chiéu c6 kich thwéc m dong va n cot.
A la mang mot chiéu twong &ng ,thi X[i][j] = A[ i*n + ]



B6 nhé dong cho
mang 2 chiéu

= C2. Dung con tro cua con tro

= Vi du: V&i mang so nguyén 2 chiéu c6 kich thwéclaR * C ta
khai bao nhu sau :
int **mt;
mt = new int *[R];
int *temp = new int[R*C];
for (i=0; i< R; ++1) {
mt[i] = temp;
temp += C;
}
bé giai phong:
delete [] mt[O];
delete [] mt;



// Khdi tao ma tran véi
// R hang va C cot

float ** M = new float *[R];
for (i=0; i<R;i++)
M[i] = new float[C];
// Dung M[i][j] cho
// cdc phan tlir cua ma tran

// Giai phéng

for(i=0; i<R;i++)
// Giai phéng cac hang
delete [IM[i];

delete []M;




3.
Ham va tham so




Ham va truyén
tham so6

= Chwong trinh [ dwoc ciu tric thong qua cac ham. M6i ham 1a
mot module nhé trong chwong trinh,cé thé dwoc goi nhiéu lan.

a chi c6 ham, c6 thé coi thi tuc 1a mot ham khong c6 dir liéu tra
vé. C cling Khong co khai niém ham con, tit cd cac ham ké ca ham
chinh (main) déu c6 cung mot cap duy nhat (ciu tric ham dong
cap). Mot ham c6 thé goi mot ham khac bat ki ciia chwong trinh.

= syntax:

[<kiéu trd vé>] <tén ham>([<danh sach tham sé>])

{
}

<than ham>



Ham va truyén
tham so6

= Trong , tén ham phai la duy nhat, 11 goi ham phai c6 cac doi
s6 ding bang va hop twong (rng vé kiéu véi tham sé trong dn
ham.C chi c¢6 duy nhat 1 cach truyén tham so: tham tri (ké ca dung
dia chi cling vay)

= Trong : ngoai truyén tham tri, C++ con cho phép truyén
tham chiéu. Tham so trong C++ con c6 kiéu tham s6 ngdm dinh
(default parameter), vi viy so doi so trong loi goi ham c6 thé it hon
tham s6 dinh nghia. Péng thoi C++ con ¢ co ché da nang héa ham,
vi vay tén ham khong phai duy nhat.



Phép
tham chiéu

Ham nhan tham s6 1a con tro
void Swap(int *X, int *Y)
{
int Temp = *X;
*X — *Y;
*Y = Temp;
}
bé hoan doi gia tri hai bién A va B
Swap(&A, &B);



Phép
tham chiéu

Ham nhan tham s6 1a tham chiéu

void Swap(int &X, int &Y);

{
int Temp = X;
X =Y;
Y = Temp;
}
Dé hoan doi gia tri hai bién A va B
Swap(A, B);



Phép #include <iostream.h>

tham chiéu int X = 4;
int & MyFunc()
{
Khi mot ham tra vé mot return X;
tham chiéu, chung ta cé }
thé goi ham & phia bén trdi
ctia mét phép gan. i”t main()

coutc<"X="<<X<<endl;
cout<<"X="<<MyFunc()<<endl;

MyFunc() = 20; // ~X=20
cout<<"X="<<X<<endl;

return 0;




Ham vo1
tham s6 ngam dinh

= Dinh nghia cac gia tri tham s6 mac dinh cho cac ham
= Vidu

void MyDelay(long Loops = 1000)
{

¥

for(int I = 9; I < Loops; ++I) ;

- MyDelay(); // Loops co6 giatrila 1000
- MyDelay(5000); // Loops co6 giatrila 5000



| Chu § J

= Néu c6 prototype, cac tham so c6 gia tri mac dinh chi dwoc cho
trong prototype cua ham va khéng dwoc lap lai trong dinh nghia
ham (V1 trinh bién dich s€ dung cac thong tin trong prototype chw
khong phai trong dinh nghia ham dé tao mot 1énh goi).

= Mot ham c6 thé c6 nhiéu tham s6 c6 gia tri mac dinh. Cac tham so
c6 gia tri mac dinh cin phai dwoc nhom lai vao cac tham so cuoi
cung (hodc duy nhat) cia mot ham. Khi goi ham c6 nhiéu tham s6
c6 gia tri mac dinh, ching ta chi c6 thé bé bét cac tham so theo thiy
tw tir phai sang trai va phai bé lién ti€p nhau



int MyFunc(int a= 1, int b,

int ¢ = 3, int d = 4); // X
int MyFunc(int a, int b = 2,
int ¢ =3, int d = 4); // V




4.
Pa nang héa




Pa nang héa
ham

= Cung cap nhiéu hon moét dinh nghia cho tén ham da cho
trong cung mot pham vi.

* Trinh bién dich sé lwa chon phién ban thich hop cua ham
hay toan tr dwa trén cac tham s6 ma né dwoc goi.

int abs(int 1i); int abs(int i);
long labs(long 1); ionglabsélogg iiS .
double fabs(double d); ouble abs(double d);




Pa nang héa
toan tu

= Dinh nghia lai chtc ndng ciia cac toan tir da c6 san

> Thé hién cdc phép todn mét cdch tw nhién hon

= Vi du: thuc hién cac phép cong, trir s6 phirc

> Trong C: Can phai xay dwng cac ham AddSP(), TruSP()
> Khong thé hién dwoc phép cong va trir cho cac biéu thirc nhw
a=b+c-d+e+f-h-k



Vidu
cong, trur so
phuc trong

C

#include <stdio.h>
// Pinh nghia s6 phirc
struct SP {

double THUC;

double AO;

}s

SP SetSP(double R,double I);
SP AddSP(SP C1,SP C2);
SP SubSP(SP C1,SP C2);
void DisplaySP(SP C);
int main(void) {
SP €1,C2,C3,C4;
Cl = SetSP(1.0,2.0);
C2 = SetSP(-3.0,4.0);
cout <<"\nSo phuc thu nhat:";
DisplaySP(C1);
cout << "\nSo phuc thu hai:";
DisplaySP(C2);
C3 = AddSP(C1,C2);
C4 = SubSP(C1,C2);
cout <<"\nTong hai so phuc nay:";
DisplaySP(C3);
cout << "\nHieu hai so phuc nay:";
DisplaySP(C4);
return 0O;



1 SP SetSP(double R,double I) {
\’1 CI‘I SP Tmp;

c6ng tl'l‘l' 86 Tmp.THUC = R; Tmp.AO = I;
= )

. return Tmp; }
phu’c trong SP AddSP(SP C1,SP C2) {

SP Tmp;

C Tmp.THUC = C1.THUC+C2.THUC;
Tmp.AO = C1.A0+C2.A0;
return Tmp; }

SP SubSP(SP C1,SP C2) {
SP Tmp;
Tmp.THUC = C1.THUC-C2.THUC;
Tmp.AO = C1.A0-C2.A0;
return Tmp; }

void DisplaySP(SP C) {
cout <<C.THUC <<€ 1 ’ <<C.AO; }



Pa nang héa
toan tu

= CU phdp
data_type operator operator_symbol (parameters)
{
}
o data_type: Kiéu tra vé.
= operator_symbol: Ky hiéu cua toan ttr.
o parameters: Cac tham so (néu co).



Vidu
cong, trur so
phuc trong

C++

#include <iostream.h>
// Pinh nghia s6 phirc
typedef struct SP
{

double THUC;

double AO;
};5
SP SetSP(double R,double I);
void DisplaySP(SP C);
SP operator + (SP C1,SP C2);
SP operator - (SP C1,SP C2);

int main() {
SP C1,C2,C3,C4;
Cl = SetSP(1.1,2.0);
C2 = SetSP(-3.0,4.0);
cout<<"\nSo phuc thu nhat:";
DisplaySP(C1);
cout<<"\nSo phuc thu hai:";
DisplaySP(C2);
C3 =Cl1+C2; C4 =C1 - C2;
cout<<"\nTong hai so phuc nay:";
DisplaySP(C3);
cout<<"\nHieu hai so phuc nay:";
DisplaySP(C4);
return 0O;



Vidu
cong, trur so
phuc trong

C++

SetSP(double R,double I) {
SP Tmp;

Tmp.THUC = R; Tmp.AO = I; return Tmp; }

//Cong hai so phuc
SP operator + (SP C1,SP C2) {

SP Tmp;
Tmp.THUC = C1.THUC+C2.THUC;

Tmp.AO = C1.A0+C2.A0;
return Tmp;

}

//Tru hai so phuc
SP operator - (SP C1,SP C2) {

SP Tmp;
Tmp.THUC = C1.THUC-C2.THUC;

Tmp.AO = C1.A0-C2.A0;
return Tmp;

}

//Hien thi so phuc
void DisplaySP(SP C) {
printf(“\n %f , %f “,C.THUC);

}



" o =

Gi6i han cua
da nang héa toan tu

= Khong thé dinh nghia cac toan tir méi.
= Hau hét cac toan t cia C++ déu c6 thé dwoc da nang hoa.

= Cdc todn twr sau khéng da ndng héa dworc
1. = Toan tr dinh pham vi.
2. Truy cap dén con tro la trwdng cda struct hay class.
3. . Truy cip dén truedng cia struct hay class.
4, ? Toan tir diéu kién
5. sizeof

6. Cacky hiéu tién xtr ly



Gi6i han cua
da nang héa toan tu

= Khong thé thay doi thit tw wu tién cia mot toan tr cling nhw
sO cac toan hang cia no.

= Khong thé thay doi y nghia cia cac toan tir khi ap dung cho
cac kiéu c6 san.

= Pa nang hoéa cac toan tir khong thé cé cac tham so c6 gia tri
mac dinh.



Al

Any questions?

Email me at trungtt@soict.hust.edu.vn

I Presentation template by SlidesCarnival



