Danh sach lién két kép

Thue hién cac thao tac sau bang danh sach lién két kép.

Input

Go6m nhiéu dong, s6 dong khong vuot qué 200, mdi dong theo qui cach sau, sé dau tién
la:

0, sd tiép theo 1a n (1<=n<=10"3), chén n s6 vao cudi danh sach, cac sb co gia tri tir
-10"6 dén 10"6.

1, sb tiép theo 1a x: Chén mat phan tir x vao dau danh sach

2, b tiép theo la x: Chén mot phan tir x vao cudi danh séach

3, 56 tiép theo 1a x va pos: Chén phan tir X VAo Vi trj pos vao danh sach, trong truong hop

vi tri chen khéng hop 1€ thiinra -1.
4: X6a phan tir dau danh sach, trong truong hop danh sach rdng thi in ra -1.
5: X6a phan tir cudi danh séach, trong truong hop danh sach rdng thi in ra -1.

6, sb tiép theo la pos: Xoa phan tir ¢ vi tri thit pos danh sach, trong truong hop danh séch

rong thi in ra -1.

7: In danh sich, trong truong hop danh sach rong thi in ra -1.

8: Sap xép khong giam (Dung thuat toan selectionsort)

9: Sap xép khong ting (Dung thuat toan selectionsort)

10: In ra gia tri nho nhat, trong trudng hop danh sach rdng thi in ra -1.
11: In gia tri 16n nhat, trong trudng hop danh sach rdng thi in ra -1.
12: Xoa tat ca gia tri.

-1: Thoat



Output

Nhu yéu cau cua input.

Vidu

Input Output
03-784 -784
7 -748
8 6-748
7 -1

16 612-748
7 -1
3126 587-6
3122 57-6
7

12

7

04587-6

7

62

7

-1

CODE

#include<bits/stdc++.h>

using namespace std,;

#define Il long long

#define pi pair<int,int>
#define all(a) a.begin(), a.end()

#define task "dslk_kep"

const int INF=1e9;

void file(){

10s_base::sync_with_stdio(0); cin.tie(0); cout.tie(0);

freopen(task.inp","r",stdin);




Il freopen(task”.out","w" stdout);
}
struct Node{
int data;
Node *next;
Node *prev;
o
typedef Node* node;
node taomoi(int x){
node tmp=new Node;
tmp->data=x;
tmp->next=NULL;
tmp->prev=NULL,;
return tmp;
}
bool rong(node a){
return a==NULL;
}
int kichthuoc(node a){
int cnt=0;
while(a!l=NULL){
++cnt;

a=a->next;



¥

return cnt;

}

void chendau(node &a, int x){
node tmp=taomoi(x);

if(a==NULL)a=tmp;

else{
tmp->next=a;
a->prev=tmp;
a=tmp;

}

¥

void chencuoi(node &a, int x){

node tmp=taomoi(x);

if(a==NULL)a=tmp;

else{
node p=a;
while(p->next!=NULL)p=p->next;
p->next=tmp;
tmp->prev=p;

p=tmp;



void chengiua(node &a, int X, int pos){
int n=kichthuoc(a);
if(pos<l||pos>n+1){

cout<<-1<<endl;

return;

}

If(pos==1){
chendau(a, x);
return;

}

If(pos==n+1){
chencuoi(a, x);
return;

}

node p=a;

for(int i=1; i<pos; i++)p=p->next;

node tmp=taomoi(x);

tmp->next=p;
p->prev->next=tmp;
tmp->prev=p->prev;
p->prev=tmp;

by

void in(node a){



if(@a==NULL){
cout<<-1<<endl;
return;
¥
while(a!=NULL){
cout<<a->data<<" ";
a=a->next;
}
cout<<endl;
}
void xoadau(node &a){
if(@a==NULL){
cout<<-1<<endl;
return;
¥
a=a->next;
¥
void xoacuoi(node &a){
if(@a==NULL){
cout<<-1<<endl;
return;

}
if(kichthuoc(a)==1){



¥

a=NULL,;
return;
}
node p=a;
for(int i=1; i<kichthuoc(a)-1; i++)p=p->next;

p->next=NULL;

void xoagiua(node &a, int pos){

¥

int n=kichthuoc(a);

if(pos==1){
xoadau(a);
return;

k

if(pos==n){
xoacuoi(a);
return;

k

node p=a, q=a;
for(int i=1; i<pos; i++)g=p, p=p->next;
g->next=p->next;

p->next->prev=g;

void sapxep(node &a){



if(a==NULL)return;
for(node p=a; p!=NULL,; p=p->next){
node min=p;
for(node q=p->next; q!=NULL; g=g->next)
if(q->data<min->data)min=q;
int tmp=min->data;
min->data=p->data;

p->data=tmp;

¥

void sapxepgiam(node &a){

if(a==NULL)return;

for(node p=a; p!=NULL,; p=p->next){
node max=p;
for(node g=p->next; q!=NULL; q=g->next)

If(g->data>max->data)max=q;

int tmp=p->data;
p->data=max->data;

max->data=tmp;

¥

void timnn(node &a){

if(rong(a)){



cout<<-l<<endl;
return;

}

sapxep(a);

cout<<a->data<<endl;

}
void timIn(node &a){
if(rong(a)){
cout<<-1<<endl:
return;
}
sapxepgiam(a);
cout<<a->data<<endl;
}

void xoa(node &a){
while(a'l=NULL)a=a->next;
¥
void xuli(){
node head=NULL;
while(1){
int t; cin>>t;
if(t==-1)break;

switch(t){



case 0:{
int n; cin>>n;
for(int i=1; i<=n; i++){
int X; cin>>x;

chencuoi(head, x);

}
break;

}

case 1:{
int x; cin>>x; chendau(head, x);
break;

}

case 2:{
int x; cin>>Xx; chencuoi(head, X);
break;

}

case 3:{
Int X, POs; Cin>>X>>pos;
chengiua(head, x, pos);
break;

}

case 4: xoadau(head); break;

case 5: xoacuoi(head); break;



case 6:{
int pos; cin>>pos; xoagiua(head, pos);
break;

}

case 7: in(head); break;

case 8: sapxep(head); break;

case 9: sapxepgiam(head); break;

case 10: timnn(head); break;

case 11: timIn(head); break;

case 12: xoa(head); break;

k
k
¥
int main(){
file();
xuli();
¥

Previous: truoc
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Nhan | Thot | dé thoét khoi ché do toan man hinh

28TECH

Become A Better Developer

6. DSLK doi (Doubly Linked List):

&\ Uu diém clia DSLK d6i d6 la c6 thé di chuyén DSLK theo ca 2 chiéu, tuy
7/ nhién né cuing can thém bd nhé dé luu con tré tdi node lign trude ciing
nhu nhu céc thao tac trén DSLK déi sé nhiéu hon so véi DSLK don.

N[ 5] (e[ faf[=[ 2] |=[[1]]|->Nuw

Cau tric mot node ctia DSLK déi
{
data;
node *next;
node *prev;

28TECH

Become A Better Developer

7. Cac thao tac tren DSLK doi:
¢) Thém mot node méi vao DSLK:

Thém vao cudi DSLK

Thém vao dau DSLK pushBack( **head, x){
* newNode = makeNode(x);
pushFront( **head, x){ if(*head == NULL){

* newNode = makeNode(x);
newNode->next = (*head);
if(*head != NULL)

(*head)->prev = newNode;
(*head) = newNode;

*head = newNode; return;

node* tmp = *head;

while(tmp->next != NULL){
tmp = tmp->next;

}

tmp->next = newNode;

newNode->prev = tmp;
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Project Classes Debug

DSLKDoicpp

1 #include <iostream>
using namespace std;

2
3
4
58 struct node{
]
7
8

int data;

node *next;

node *prev;
9t}
1le
11H node *makeNode(int x){
12 node *newNode = new node;
iz newNode->data = x;
14 newNode->next = NULL;
15 newNode->prev = NULL;
16 return newhode;
175}
18
19H void duyet(node *head){
200 while(head != NULL){
21 cout << head->data << ' ';
22 head = head-»next;
23
24 cout << endl;
251}
26 L
27
280 int main(){
29T return @;
=S }

[DSLK.Bai 11]. Danh Séch Lién Két D6i | Thém Node Méi Vao Danh Sach Lién Két Doi
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Become A Better Developer

Thém va®@dau DSLK

pushFront( T **head,

* newNode = makeNode(x);

newNode->next = (*head)}
f(*head != NULL)

(*head)->prev = newNode;

(*head) = newNode;

Nhan | Thoat | dé thoét khoi ché do toan man hinh

7. Cac thao tac tren DSLK doi:
¢) Thém mot node méi vao DSLK

Thém vao cudi DSLK

pushBack( **head, x){
* newNode = makeNode(x);
if(*head == NULL){
*head = newNode; return;
}
node* tmp = *head;
while(tmp->next != NULL){
tmp = tmp->next;
}
tmp->next = newNode;
newNode->prev = tmp;

28TECH.COM.VN
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21 cout << head->data << ' '; &
22 head = head->next;

23 - }

24 cout << endl;

5L}

26

275 void themdaul(node **head, int x){
28 node *newNode = makeNode(x);

29 newNode->next = (*head); // cho phan next cua node mo tro vao node dau hien tai
3e if(*head != NULL)

31 (*head)->prev = newNode;

32 (*head) = newNode;

33L)

34

35

366 void themdau2(node *&head, int x){
37 node *newNode = makeNode(x);

38 newNode->next = (*head); // cho phan next cua node mo tro vao node dau hien tai
39 if(head != NULL)

40 (head)->prev = newNode;

41 head = newNode;

42 -}

43

44 void themcuoil(node **head, int x){
ASZ node *newNode = makeNode(x);
46 if(*head == NULL){

a7 return;
48

49 node *temp = *head;

5

5160 while(temp->next != NULL){

52 temp = temp->next;

53 }

N B
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Become A Better Developer

7. Cac thao tac tren DSLK doi:
Thém vao node thir K trong DSLK

insert( **head, k, x){
n = size(*head);
fk <1 ]] k>n){
cout << "vi tri chen khong hop le !\n"); return;

}
(k = 1)
pushFront(head, x); return;

*temp = *head;
for(int i = 1; 1 <= k - 1; i++){
temp = temp->next;

}

*newNode = makeNode(x);
newNode->next = temp;
temp->prev->next = newNode;
newNode->prev = temp->prev;
temp->prev = newNode;

28TECH.COM.VN
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81 int n = sz(*head); g
82 if(k < 1 |] k > n + 1) return;

830 if(k == 1){

84 themdau(head, x); return;
85 - }

86 node *temp = *head;

87E for(int i = 1; i <= k - 1; i++){
88 temp = temp->next;

89

98 node *newNode = makeNode(x);

91 newNode->next = temp;

92 temp->prev->next = newNode;

g8 newNode->prev = temp->prev;

94 temp->prev = newhNode;

95 L}

96

970 void themgiua2(node *&head, int x, int k){
98 int n = sz(head);

99 if(k <1 || k > n + 1) return;
1eel if(k == 1){

ie1 themdau(head, x); return;
102 }

1e3 node *temp = head;

1ead for(int i = 1; i <= k - 1; i++){
1es5 temp = temp->next;

1ee

187 node *newNode = makeNode(x);

1e8 newNode->next = temp;

1es temp->prev-rnext = newNode;

11e newNode->prev = temp->prev;

111 temp->prev = newNode;

112 L)

113

1140 int main(){

11STI | 1 .
116 return 8; 5
— —
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112 L} ~

113

1148 int main(){

115 node *head = NULL;

11653 while(1){

117 cout << -----DSLK-

118 cout << Them node vao dau\n";

119 cout << Them node vao cuoi\n";

128 cout << Them node vao giua\n";

121 cout << Duyet\n";

122 cout << Thoat !\n";

123 cout <<

124 cout << "Nhap lua chon

1258 if(lc == 1){

126 int x; cout << "Nhap x : "

127 cin 3> x;

128 themdaul(&head, x);

129 }

13853 else if(lc == 2){

131 int x; cout << "Nhap x : ";

153! ein »> x;

133 themcuoil(&head, x); // themcuoi2(head, x);

134 [ }

1358 else if(lc == 3){

136 int x; cout << "Nhap x : "}

137 cin »> x;

138 int k; cout << "Nhap vi tri chen :";

139 cin »> k;

4an R L “y >

88 compiler By Resources dlli CompiteLog o Debug [l Find Resuhts G Close

- Command:

CHTT\SOURCE\CP\C++Code\DSLKBG . pp”™ —o

CNTT\SCURCE\CF\C++Code\DSLKDOL . exe” —std=gnus+ll -I"Ci\Progzam Files (x86)\Dev-Cpp\MinGHE4\include® -I"Ci\Progrem Files (x8€)\Dev-Cpp\MinGWG4\x26 €4-w A

Compilati

] Sherten comper paths

1o
Filename: Ct\CHTT\SOURCE\CEAC++Cods\DSLKDoi . exe
- Cutput Size: 1.8344373703002% MiB

- Compilacion Time: 1.lls

]
[Damsam8~~] [
T AN |[[steenins - =

Project Clsses Debug  DSLKDoicap

118 Them node vae dau\n'
119 Them node vao cuoils
120 Them node vao giuals
121 t Duyet\n";

122 . Thoat I\n";

123
124 c Nhap lua chon :"; int lcj cir
1256 if(1c 1){

126 i H t << "Nhap

127 x5

128 themdaul(8head,

129 }

13603 else if(lc
131 int x; ¢
132 cin 3> x;

H
136 i 7] t << "Mhap x :

138 i SRe << "Nhap vi tri chen

£ \CHTT\ SOURCE\CF\C++8de\ DSLKDo1 . cpp™ —o

- Cutpur Filename: C:\CHTT\SOURCE\CP\C++Code\DSLKDoi .exe
- Cutput Size: 1.9344373703002% MiB
- Compilacion Time: 1.1l
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1 #include <iostream>
2
3 using namespace std;

4
50 struct node{

6 int data;

7 node *next;

8 node *prev;

2= )

1e

115 node *makeNode(int x){

12 node *newNode = new node;
13 newNode->data = x;

14 newNode->next = NULL;
15 newNode->prev = NULL;
16 return newNode;

17 -}

18

19@ void duyet(node *head){
200 while(head != NULL){
21 cout << head-»data << ' ';
22 head = head->next;
s

24 cout << endl;

254}

26

278 int sz(node *head){

ZET int cnt = @;

290 while(head != NULL){
38 ++cnt;

31 head = head->next;
E2E

33 return cnt;

345

35

36 void themdaul(node **head, int x){
node *newNode = makeNode(x);
d faboody b ™ " " s da do ki o] i

28
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1.2 - DANH SACH LIEN KET
] i DANH SACH LIEN KET KEP

5 phut bat dau nhé 16p!)

50 — z
e - L1 Khéitao danh sach (tao danh sach réng).
| En— 3 Duyét danh sach (xuét gia tri tirng phan t&r trong danh
2L sach lién két ra man hinh). Hanh Binh Thi Mj
2 Tim kiém mot phan tir trong danh sach.
‘ £ Thém mét phan t& vao danh séach: thém dau, thém cubi,
52 p——

[ X6a mét phan tir ra khéi danh sach: x6a dau, x6a cubi
—_— 3 Pém xem danh séch c6 bao nhiéu node?
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3. Do phirc tap cua cac thao tac véi mang va DSLK:
Thao tac DSLK Mang
Truy xuat phan tor o(n) ﬁ(l}
Chen/Xéaddau | o(1) '0(n) néu méang chua full |
Chén & cudi 0(n) 0(1) néu méng chura full
Xda & cudi O(n) o)
Chén gilra 0(n) 0(n) néu mang chura full
l Xda gilra O(n) O(n)

CHUONG 5: CON TRO VA HAM

Con tro 12 mot bién dung dé giit dia chi cta bién khac. Néu p 13 con tro gitr dia chi cua
bién x ta goi p trd tdi x va x duoc tré boi p. Thong qua con tré ta ¢ thé lam viéc duoc
v6i noi dung ctia nhitng 6 nhé ma p tro dén.
Con tré 12 mot dic trung manh ciia C++, n6 cho phép chung ta thim nhap tryuc tiép vao
bo nhé dé xir 1y cac bai toan kho chi bang vai cau 1énh don gian ciia chuong trinh.
5.1.1 Khai bao

<Kiéu dwgc tr6> <*Tén bién con tré> ;

<Kiéu dwoc tré*> <Tén bién con tré> ;
Dia chi ciia mot bién 1a dia chi byte nhé dau tién cua bién d6. Vi vay dé lay duoc noi
dung cta bién, con trd phai biét dugc sd byte ctia bién, tirc 1a kiéu cua bién ma con trd
s€ tré to1. Kiéu nay cling dugc goi 1a kiéu cua con tro. Nhu vay khai béo bién con tro
cling gidng nhu khai bao mot bién thuong ngoai trir can thém dau * trude tén bién (hoic
sau tén kiéu).
Vi du:
int *p ; // khai bao bién p 1a bién con tré tré dén kiéu s6 nguyén
float *q, *r; //khai bao 2 con tro thuc q var
5.1.2 Cach sir dung
- Bé con tré p tro dén bién x ta phai ding phép gan p = dia chi caa x. Néu x khéng phai
la bién mang thi ta viét: p = &x. Con néu x 12 bién mang thi ta viét: p = x hoac p = &x[0].
- Ta khdng thé gan p cho mot hang dia chi cu thé. Chang han ta viét p = 200 la sai.

- Phép toan * cho phép lay noi dung noi p tro dén, vi du dé gan noi dung noi p tro dén



cho bién f ta viét f = *p.

- Phép toan & va phép toan * 13 2 phép toan nguoc nhau. Cu thé néu p = &x thi x = *p.
Tir d6 néu p tro dén x thi bat ky noi nao xuit hién x déu co thé thay duoc bai *p va
nguoc lai.

Vidu I:
#include <iostream>
using namespace std;
main ()
{ int i, j; // khai bdo 2 bién nguyén i, j
int *p, *q; // khai bdo 2 con trd nguyén p, g

p = &i; // cho p trd tdi i
qg = &j; // cho g trdo tdi ]
cout << &i; // hoéi dia chi bién i
cout << q; // héi dia chi bién j (thébng qua q)
i =2; // gan i bdng 2
*q = 5; // gan j bang 5 (thdng qua q)
i++ ; cout << i; // tdng 1 va in ra i = 3
(*q)++ ; cout << j;// tdng j (thdébng qua g) va in j =6
(*p) = (*q) * 2 + 1; // gén lai i (théng qua p)
cout << i; // 1 = 13

}

Qua vi du trén ta thdy moi thao tac véi i 1a twong duong véi *p, véi j 1a twong duong
vl *q va nguoc lai.

5.1.3 Céac phep toan
5.1.3.1 Phép toan gan
- Gan con tro voi dia chi mot bién: p = &x ;

- Gan con tro vaéi con tro khac: p = g ; (sau phép toan gan nay p, g chira cung mot dia
chi hay cuing tré dén mot noi).

Vidu2:

#include <iostream>



using namespace std;

main ()

{ int 1 = 10;
int *p, *q,
p=9g=1r=
*p = *gq + 3;
*q = *r * 2;

*r;

&1i;

cout << i << endl;

}

5.1.3.2 Phép todn ting, giam dia chi

P £ N: con trd tro dén thanh phan tha n sau (trude) p.

Mot don vi tang giam cta con trd bang kich thudc cta bién duoc tro.

Vi du: Gia st p 1a con tro nguyén (2 bytes) dang tro dén dia chi 200 thi p + 1 1a con tré tro
dén dia chi 202; twong tu, p + 5 la con tro tro dén dia chi 210; va p - 3 chira dia chi 194.

194 RS

196

197

198

199 iy 202

p-3

p p+1

Nhu vy, phép toan ting, giam con tro cho phép 1am viéc thuan loi trén mang. Néu con
tré dang tro dén mang (tirc dang chira dia chi dau tién cua mang), viéc ting con tro 1én
1 don vi s& dich chuyén con tré troé dén phan tir thir hai, va cr thé tiép tuc. Tir d6 ta co
thé cho con tré chay tir diu dén cudi mang bang cach ting con tro 1én ting don vi nhu
trong cau 1énh for trong vi du duoi day.

Vi du 3.

#include <iostream>

using namespace std;

main ()

{ int afl0] =

{

1, 2,

3

4 4/

5

14

6/ T}, *P/ *q;

p = a; // cho p trd dén mang a

// *p = al0]

cout << *p ;
p +t= 5;

cout << *p ;

// *p

al5]

1

6



q=p -4

cout << *q ; // g = a[l] = 2

p = a;

for (int i = 0; i < 10; i++)

cout << *(p + 1) << "\t’ ; // in toan bd mang a

}
5.1.3.3 Phép todn tu ting, tw giam
p++, p--, ++p, —-p: Tuong tu p+ 1 vap - 1, c6 chii y dén ting (giam) sau hay trude.
Vi du’ sau minh hoa két q}lé két ho’p phép tu tang, tu giam véi viée 1ay gid tri noi con tro
tro dén. a 1a mot mang gom 2 so, p 1a con tro tré dén manga.
Vidu 4.
#include <iostream>

using namespace std;

main ()

{ int al[2] = {3, 7}, *p = a;
cout << (*p)++ << endl; // in ra 3
cout << *p << endl; // in ra 4
cout << ++(*p) << endl; // in ra 5
cout << *p << endl; // in ra 5
cout << *(p++) << endl; // in ra 5
cout << *p << endl; // in ra 7

}
< Chay: Ta phai phan biét gitra p + 1 va p++ (hoac ++p):
* p + 1 dugc xem nhu mot con tro khac véi con tré p. Con tro p + 1 tré dén phan tir sau p.

* p++ 14 con tro p nhung tro dén phan tir khac. Con tré p++ tré dén phan tir dang sau
phan tir p tro dén ban dau.

5.1.3.4 Phép hiéu ciia 2 con tro

Phép toan nay chi thyc hién dugc khi p va q 13 2 con tré cling tro dén cac phan tir clia
mot day dir liéu ndo d6 trong bo nhé (chang han cung tré dén 1 mang dir licu).

Khi d6 hiéu p - q 14 sé phén tir giita p va q (cha ¥ p - q khong phai 13 hiéu cua 2 dija chi



ma 13 s6 phan ttr gitta p va q).
Vi du

Gia st p va q 12 2 con tro sb nguyén c6 kich thude 2 bytes, p ¢ dia chi 200 va q c6 dja
chi208. Khidop-q=-4vaq-p=4(41asb phan tir nguyén tir dia chi 200 dén 208).

5.1.3.5 Phép toan so sanh

Cac phép toan so sanh ciing duoc ap dung ddi véi con tro, thuc chat 13 so sanh giira dia
chi cuia hai noi dugc tro bai cac con tro nay. Théng thuong cic phép so sanh <, <=, >, >=
chi &4p dung cho hai con tré tro dén phan tir cia ciing mot mang dit 1iéu ndo d6. Thuc chat
ctia phép so sanh nay chinh 12 so sanh chi sé cia 2 phan tir dugc tré bai 2 con tré do.

Vidu5:
#include <iostream>

using namespace std;

main ()

{ float alb] = {1, 2, 3, 4, 5}, *p, *q;
p = a; // p trd dn mang (ttc p trd dén a[0])
g = &al[3]; // g trd dén phdn tu tht 3 (al[3]) cua
mang cout << (p < g) << endl; // in ra 1 (true)
cout << (p + 3 == g) << endl; // in ra 1 (true)

cout << (p > g - 1) << endl; // in ra 0 (false)

cout << (p >= gq - 2) << endl; // in ra 0 (false)
for (p=a ; p < a + 5; ptt)
cout << *p << '"\t'; // in toan bd mang a
cout << endl;
}
5.1.5 CAp phat dong, toan tir cAp phat va thu hdi vung nhé
5.1.5.1 Cdp phdt dong

Khi tién hanh chay chuong trinh, chwong trinh dich s& bo tri cac 6 nhd cu thé cho  cac
bién dugc khai bao trong chuong trinh. Vi tri cling nhu s6 lugng cac 6 nhd nay ton tai
va cb dinh trong sudt thoi gian chay chuong trinh, chiing xem nhu d3 bi chiém dung va
s& khong dugc st dung vao muc dich khac va chi duoc giai phong sau khi cham dut
chuong trinh. Viéc phan bo bd nhé nhu vay duoc goi 13 cdp phdt tinh (vi duoc cip sin



truée khi chay chuong trinh va khong thé thay doi ting, giam kich thudc hodc vi tri
trong sudt qua trinh chay chuong trinh).

Vi du néu ta khai bao mot mang nguyén chira 1000 phan tir thi trong bd nhd s& c6 mot
vung nhé lién tuc 2000 bytes dé chira dit liéu ciia mang nay. Khi d6 du trong chuong
trinh ta chi nhap vao mang va lam viéc v6i mot vai phan tir thi phan méang réi con lai
van khong duoc sir dung vao viéc khac. Pay la han ché thir nhat cia kiéu mang. O mot
hudng khac, mot lan nao dé chay chuong trinh ta lai can lam viéc voi hon 1000 s6
nguyén. Khi d6 ving nhé ma chuong trinh dich da danh cho mang l1a khéng du dé s
dung. Pay chinh 1 han ché thir hai ciia mang duoc khai bao trude.
Dé khic phuc cac han ché trén cua kiéu mang, bay gid chung ta s& khong khai bao (bd
tr) trudc mang dir liéu voi kich thude ¢d dinh nhu vay. Kich thude cu thé s& duoc cp
phat trong qua trinh chay chuong trinh theo dung yéu cau ciia NLT. Nho vay chiing  ta
c6 du s6 6 nhé dé 1am viéc ma van tiét kiém duoc bo nhd, va khi khéng dung nia ta co
thé thu hoi (con goi 1a giai phong) sé 6 nhé nay dé chuong trinh sir dung vao viée khac.
Hai cong viéc cip phat va thu hoi nay dugc thuc hién thong qua cic toan tir new va
delete, dé thuc hién dugc diéu ndy ta can phai st dung bién kiéu con tré. Thong qua
bién con tro ta ¢ thé 1am viéc véi bat ky dia chi nao ctia viing nhé duoc cap phat. Cach
thirc bo tri bd nhd nhu thé nay duoc goi 1a cdp phdt dgng.
5.1.5.2 Todn tir cip phdt viitng nhé (new)
Cu phép:

p = new <Kiéu> ;

p = new <kiéu>[n] ;
Véi p 12 bién con tro.
Vi du:

int *p;

p = new int;

p = new int[10];
Khi gip toan tir new, chwong trinh s& tim trong bo nhé mot lugng 6 nhé con rdi va
lién tuc v6i s6 lugng du theo yéu cau va cho p tré dén dia chi (byte dau tién) cta ving
nhd nay. Néu khong c6 vung nhd vt s6 luwgng nhu vay thi viée cap phat 1a that bai va
khi d6 p bang NULL (NULL la mét dia chi réng, khong xac dinh). Do vdy ta c6 thé
kiém tra viéc cAp phat c6 thanh cong hay khong théng qua viée kiém tra con tré p bang
hay khac NULL.
Vi du 6:



#include <iostream>
using namespace std;
main ()
{ float *p; int n;
cout << "So luong can cap phat = ";
cin >> n;
p = new float[n];
if (p != NULL)
cout << "Cap phat thanh cong!";
}
5.1.5.3 Todn tir thu héi viing nhé (delete)

Dé thu hdi hay giai phong ving nhé di cap phat cho mot bién (khi khong can st dung
nira) ta st dung toan tir delete.

Ca phap:
delete p ;
Véi p 12 con tro duge cap phat viing nhé béi toan tir new.
Dé giai phong toan bd mang duge cap phat thong qua con trd p ta dung cau 1énh:
delete[ ] p ;
Vi p 1a con tro tro dén mang.
5.1.6 Vi du minh hoa
Viét chuong trinh nhap vao diy s6 nguyén (khong ding mang). In ra diy da nhap. Sip
xép day tang dan va in ra diy két qua.
Trong vi du ndy chuong trinh yéu cau cap phat bo nhé du chira n s6 nguyén va dugc tro
bdi con tré head. Khi d6 dia chi ctia s6 nguyén dau tién va cudi cing sé& 14 head va
head + n - 1. p va q 13 2 con trd chay trén ddy sb ndy, so sanh va d6i ndi dung cua cac
s6 ndy v6i nhau dé sdp thanh diy ting dan va cubi cung in két qua.
#include <iostream>
using namespace std;

main ()



int *head, *p, *gq, n, tam;
// head tré dén (danh diu) dau day

cout << "Cho biet so phan tu cua day: ";
cin >> n ;
head = new int[n] ;// cidp phat bdé nhdé chtta n sbnguyén
for (p = head; p < head + n; p++) // nhép day
{

cout << "Nhap p.tu thu " << p-head+l << ": " ;

cin >> *p ;
}
cout << "Day vua nhap la : " << endl;
for (p = head; p < head + n; pt+)

cout << *p << '"\t';
cout << endl;
// S&p xép day t&ng dan
for (p = head; p < head + n - 1; p++)

for (g =p + 1; g < head + n; gt+)

if (*q < *p)

tam = *p; *p = *q; *q = tam;

cout << "Day sau khi sap xep la : " << endl;
for (p = head; p < head + n; pt+)

cout << *p << '"\t';
cout << endl;

}
5.1.7 Con tré va chudi ky tu

Mot con tro ky tu co thé xem nhu mot bién chudi ky tu, trong do chudi chinh 14 tat ca



cac ky tu ké tir byte con tro trod dén cho dén byte "\0' gip dau tién. Vi vy ta c6 thé khai
béo cac chudi dudi dang con tré ky tu nhu sau:

char *s ;

char *s = ""Hello" ;
Cac ham trén chudi van duoc st dung nhu khi ta khai bao né dudi dang mang ky tu.
Bén canh do ta con dugc phép st dung phép gan cho 2 chuoi dudi dang con tro.
Vi du:

char *s, *t = "Cong nghe thong tin";

s = t; // thay cho ham strcpy (s, t):;
Thue chat phép gan trén chi 1a gan 2 con tré véi nhau, n6 cho phép s bay gio ciing duoc

tré dén noi ma t dang tro (ttc la diy ky ty "Cong nghe thong tin" d bo tri sin trong bd
nho).

Khi khai bao chudi dang con tré né van chua c6 bo nhé cuy thé, vi vay thong thudng
keém theo khai bdo ta can phai xin cap phat b nhéd cho chudi véoi do dai can thiét.
Vi du:

#include <iostream>

#include <string.h>

using namespace std;

main ()

{ char *s = new char[30], *t;

strcpy (s, "Hello");

t = s;
cout << "Chuoi s la : " << s << endl;
cout << "Chuoi t la : " << t << endl;

}

Néu khong c6 1énh cip phat ving nhé cho t thi ta chi ¢6 thé gan s vao t ma khong thé
goi ham strepy. Vi vay dé goi dugc strcpy (t, s); tacan phaico thém cau lénh t
= new char[30]; vao chuong trinh.

Chuong trinh trén dugc viét lai nhu sau:
#include <iostream>

#include <string.h>



using namespace std;

main ()

{ char *s = new char[30], *t;
strcpy (s, "Hello");
t = new char[30];

strcpy(t, s);

cout << "Chuoi s la : " << s << endl;
cout << "Chuoi t la : " << t << endl;
}
5.2 HAM

5.2.1 Pinh nghia

Ham (Function) 1a mdt chuong trinh con trong chuong trinh 16n. Ham nhan (hodc
khong) cac doi s6 (tham s6) va tra lai (hodc khong) mot gia tri cho chuong trinh goino.
Trong truong hop khong tra lai gia tri, ham hoat dong nhu mot thu tuc trong cac NNLT
khéac. Mot chuong trinh 1a mdt tap hop cac ham, trong d6 ¢6 mdt ham chinh véi tén goi
13 main(), khi chay chuong trinh, ham main() s& dugc chaydau tién va goi dén cac ham
khac. Két thuc ham main() ciing 1a két thiic chuong trinh.

Ham gilp cho viéc phan doan chuong trinh thanh nhirng mé-dun riéng 1€, hoat dong doc
1ap v&i ngit nghia ctia chuong trinh 16n, ¢6 nghia 1a mot ham cé thé duoc sir dung trong
chuong trinh ndy ma ciing c6 thé duoc sir dung trong chwong trinh khac, dé dang cho
viéc kiém tra va bao tri chuong trinh.

5.2.2 Cac dac trung

- Nam trong hozic ngodi van ban ¢6 chuong trinh goi dén ham, trong mot van ban cd thé
chtra nhiéu ham.

- Bugc goi tir chuong trinh chinh (ham main()), tir ham khac hoac tir chinh no (tinh  d¢
quy).

- Khéng 16ng nhau.

5.2.3 Khai bao

Mot ham thuong thuc hién chirc nang: tinh toan trén céc ddi sb va tra lai két qua,
hodc chi don thuan thuc hién mot chirc nang nao do, khong tra lai két qua tinh toan.
Thong thuong kiéu cta két qua tra vé dugc goi 1a kiéu cia ham. Cac ham thuong dugc
khai bao & dau chuong trinh. Cac ham viét sin duoc khai bao trong cac tép nguyén miu



(tap tin tiéu d&) *.h.

Do do, dé sir dung dugc cac ham nay, can c¢6 chi thi #include <*.h> O ngay
dau chuong trinh, trong d6 *.h 12 tén file cu thé c6 chta khai bao cua cac ham duoc sir
dung (chiang han dé s dung cac ham toan hoc ta can khai bao
#include <math.h>). Pi v6i cac ham do ngudi 1ap trinh tu viét, ciing can phai
khai bao.
Khai bao mot ham nhu sau:

<Kiéu gia tri tra vé> <Tén ham> (Danh sach doi sé) ;

Trong do, kiéu gia tri tra vé€ con goi 1a ki€u cua ham va c6 thé nhan bat ky ki€u chuan
nao cua C++ va ca kiéu do nguoi 1ap trinh khai bao. Bac bi¢t néu ham khong tra ve gia
tri thi kiéu gia tri tra vé dugc khai bao 1a void.

Vi du:.
long LapPhuong(int);
int NgauNhien();
void ChuoiHoa(char[ ]);
int Cong(int, int);

5.2.4 Ciu triic chung

Céu trac chung cia mdt ham bét ky duge bd tri ciing gidng nhu ham main() trong céc
phan trude.

<Kiéu gia tri tra vé> <Tén ham> (Danh sach d6i s6 hinh thirc)

{
Céc khai b4o cuc bg cua ham ; // chi dung riéng cho ham nay
Day 1énh cua ham ; // cac cau Iénh xtr 1y
return <Biéu thirc tra vé&> ; // ¢6 thé nam dau d6 trong ddy lénh.
}

- Danh sach ddi s6 hinh thic con dugc goi ngan gon 1a danh sach d6i s6 gom ddy céc
d6i s6 cach nhau bai dau phay, d6i s6 cé thé 1a mot bién thuong, bién tham chiéu hoac
bién con tro. Mdi d6i sé duoc khai bdo giéng nhu khai bao bién, tac 1a mot cap gom
<Kiéu d6i s6> <tén ddi s6>.

- Véi ham c6 tra lai gia tri can c6 cau lénh return kém theo sau 1a mot biéu thire. Kiéu
cua gid tri biéu thirc ndy chinh 1a kiéu cua ham da duoc khai bdo ¢ phan tén ham. Cau



Iénh return c6 thé nam & vi tri bat ky trong phan ddy lénh cua ham. Khi gap cau lénh
return chuong trinh tirc khic thoét khoi ham va tra lai gi tri cua biéu thuc sau return
nhu gia tri caa ham.

- V6i ham khong c6 tra lai gia tri (tac kiéu ham 1 void) thi khéng can c6 cau lénh
return hoic c6 cau lénh return nhung phia sau return khong c6 <Biéu thirc tra  vé>.

Vi dy 1: Vi dy sau dinh nghia ham tinh 14p phuong cua sé nguyén n (v6i n nguyén) va
ham d6i chudi bat ky vé dang chuan upper.

#include <iostream>

#include <string.h>

using namespace std;
long LapPhuong (int) ;

void ChuoiHoa (char *s);

main ()

{ int n;
cout<<"Nhap so nguyen n = "; cin>>n;
cout<<"Lap phuong cua "<<n<<" la : ";

cout<<LapPhuong (n) <<endl;
cin.ignore(1l);
char *s = new char[100];
cout<<"Nhap vao chuoil bat ky : ";
cin.getline (s, 100);
ChuoiHoa (s) ;
cout<<"Chuoi dang upper la : "<<s<<endl;
}
long LapPhuong (int n)
{
return n*n*n;
}
void ChuoiHoa (char *s)

{ int i;



for(i = 0; 1 < strlen(s); i++)
s[i] = toupper(s[i]);

}

< Céacchay:

- Danh sach d6i s trong khai b4o ham c6 thé chaa hoac khong chira tén ddi sd, thong
thuong ta chi khai bao kiéu ddi sé chir khong can khai bao tén ddi s6, trong khi ¢ hang
dau tién cua dinh nghia ham phai c6 tén d6i sé day du.

- Cubi khai bao ham phai c6 diu cham phay (;), trong khi cubi hang dau tién cua dinh
nghia ham khdng c6 diu cham phay.

- Ham ¢ thé khong c6 d6i sd(danh sach d6i sé rdng), tuy nhién cap dau ngoic sau tén
ham van phai dugc viét. Chang han nhu: NgauNhien(), InTho(), ...

- M6t ham ¢ thé khong can phai khai bao néu né dugc dinh nghia truge khi c6 ham nao
d6 goi dén no.
5.2.5 Loi goi ham
Loi goi ham duoc phép xuat hién trong bat ky biéu thire, cAu 1énh ctia ham khéc ... Néu
101 goi ham lai nam trong chinh ban than ham d6 thi ta goi 1a dé quy. Dé goi ham ta chi
can viét tén ham va danh sach cac gia tri cu thé truyén cho cac ddi sb dit trong cip diu
ngoac ().

Tén ham(danh sach déi sé thuc té);
- Danh sach d6i sb (tham sb) thyc té con goi 1a danh sach gia tri gom cac gié tri cu thé
dé géan 1an luot cho céac ddi b hinh thirc cia ham. Khi ham duoc goi thuc hién thi tat ca
nhitng vi tri xuat hién caa d6i sé hinh thirc s& duoc gan cho gia tri cu thé caa di s6 thuc
té twong tng trong danh sach, sau d6 ham tién hanh thuc hién céac cau lénh caa ham (dé
tinh két qua).

- Danh sach di s6 thuc té truyén cho ddi s hinh thirc ¢6 s6 lugng bang véi sb lugng
d6i s6 trong ham va duoc truyén cho déi sé theo thir tu tuong ung. Cac ddi sé thuc té co
thé 1a cac hang, cac bién hoac biéu thirc. Bién trong gié tri ¢ thé tring véi tén doi so.
Vi du ta ¢6 ham in n 1an ky tu ¢ v&i khai b4o void inkitu (int n, char c); Va
loi goi ham inkitu (12, 'A'); thin vac la cac ddi s hinh thuc, 12 va 'A' la cac
d6i s6 thue té hoic gia tri. Cac dbi s6 hinh thic n va ¢ s& 1an luot duoc gan bang cac gia
tri twong tmg 1 12 va 'A' trudc khi tién hanh cac cau lénh trong phan than ham. Gia si
ham in ky tu dugc khai bao lai thanh inkitu (char ¢, int n); thiloi goi ham
cling phai dugc thay lai thanh inkitu ('A', 12);

- Céc gi4 tri twong tng duoc truyén cho dbi sé phai co kiéu cung véi kiéu d6i sé (hoic



C++ ¢6 thé tu dong chuyén vé kiéu cua d6i  sd).

- Khi mét ham dugc goi, noi goi tam thoi chuyén diéu khién dén thuc hién cau 1énh dau
tién trong ham duoc goi. Sau khi két thac thue hién ham, diéu khién lai dwoc tra vé thyuc
hién tiép cau Iénh sau Iénh goi ham cua noi goi.

Vi dy 2: Gia st ta can tinh gia tri cia ham f=2x3- 5x2- 4x + 1, thay cho viéc tinh truc
tiép x3va X2, ta c6 thé goi ham LuyThua() trong vi du trén dé tinh cac gia tri nay bang
cach goi n6 trong ham main() nhu sau:

#include <iostream>
using namespace std;
double LuyThua (float x, int n)
{ int i;
double kg = 1;
for (1 = 1; i <= n; 1i++)
kg *= x;
return kqg;
}
main ()
{ float x;
double
t;
cout << "Nhap x = ";
cin >> x;
f = 2*LuyThua(x,3) - 5*LuyThua(x,2) - 4*x + 1;
cout << "Gia tri cua ham f = " << f << endl;
}
5.2.6 Ham voéi d6i s6 mic dinh

Trong phan trudc chung ta da khang dinh s6 luong d6i s6 thuc té phai bang sé lugng
déisélﬂnhth&ckhigoihmn.Tuy]ﬂﬁén,Hongthuctérétnh@ulﬁn}mnlduqcgoivéi
cac gia tri cia mot s6 ddi s6 hinh thirc dwogc lap di lap lai. Trong truong hop nhu vay lic
nao ciing phai viét mot danh sach dai cac ddi so thyc té gidng nhau cho mdi lan goi la
mot cong viée khong may tha vi. Tir thyc té d6 C++ dwa ra mot ca phap méi vé ham sao
cho mét danh sach d6i s6 thyc té trong 161 goi khong nhét thiét phai viét day di néu mot



s6 trong ching d3 c6 sin nhitng gia tri dinh trude. Ch phap nay duoc goi 1a ham véi dbi
s6 mac dinh va duoc khai bao véi ca phap nhu sau:

<Kiéu haim> <Tén ham>(dsl1, ..., dsn, dsmd1 = gt1, ..., dsmdm = gtm) ;
- Céc d0i 6 dsl, ..., dsn va cac d6i so6 mic dinh dsmdl, ..., dsmdm déu duoc khai bdo
nhu cii nghia 12 gdm c6 kiéu ddi sé va tén ddi so.
- Riéng céac d6i s6 mic dinh dsmd1, ..., dsmdm c6 gan thém cac gia tri miac dinh  gt1,
..., gtm. Mot 151 goi bat ky khi goi dén ham nay déu phai c6 day du cac ddi sb thuc té
g véi cac dsl, ..., dsn nhung c6 thé c6 hodc khong cac ddi sb thuc té ing voi cacddi
s6 mic dinh dsmdl, ..., dsmdm. Néu ddi s6 nao khong co ddi sd thuc té thi né s& duoc
tu dong gan gia tri mac dinh da khai bao.
Vi du: Xét ham double LuyThua (float x, int n = 2); Hamnaycé mot
d6i s6 mic dinh 1a s6 mil n, néu 101 goi ham bo qua s6 mil ndy thi chuong trinh hiéu 1a
tinh binh phuong ciia X (n = 2). Chang han 10i goi LuyThua (4, 3) duoc hiéu la tinh
43,101 goi LuyThua (4, 2)hay LuyThua (4) dugc hiéu 1a tinh 42
< Luwu §. Cac dbi s6 mic dinh phai nam bén phai cac ddi s6 khdng mac dinh.
5.2.7 Khai bao ham trung tén (Qua tai ham)
Ham tring tén con goi 13 ham chdng (d¢) hay qué tai ham (function overload). Pay la
mot ki thuat cho phép st dung ciing mot tén goi cho cac ham "gidng nhau" (cUng muc
dich) nhung xtr 1y trén cac kiéu dit liéu khac nhau hodc trén sd lugng dir li€u khac
nhau.
Vi du:

Ham sau tim s6 16n hon trong 2 sé nguyén:
int Max (int a, int Db)
{
return (a > b) ? a: b;
}
Chung ta c6 thé dinh nghia chong ham trén dé c6 thé tim s6 16n hon trong 2 s6 thuc:
float Max (float a, float b)
{
return (a > b) ? a: b;

}
Khi d6 tuy theo gia tri nhan vao cta cac dbi s6 a va b thudc kiéu int hay float ma phién
ban cuia ham Max nao s& dugc chon dé thuc hién.



5.2.8 Cac cach truyén ddi sb

C6 3 céch truyén ddi s6 thuc té cho cac dbi s6 hinh thire trong 161 goi ham. Trong d6 cach
ta d3 dung cho dén thoi diém hién nay dugc goi 13 truyén bang gia tri, con dugc goi 1a
tham tri hay truyén bang gia tri, tirc ¢ doi so hinh thirc s€ nhan cac gia tri cu thé tur 1oi
goi ham va tién hanh tinh toan rdi tra lai gié tri.

5.2.8.1 Truyén bang gid tri

Taxétlai vi du hdm LuyThua (float x, int n) dung dé tinhtinh x". Gia st trong
chuong trinh chinh (ham main()) ta c6 cé4c bién a, b, f dang chira cac gidtria=2,b =3,
va f chua c6 gia tri. Dé tinh a® va gan gia tri tra vé vao f, ta co thé goi £
= LuyThua (a,b);

Khi gap 10i goi nay, chuong trinh sé& to chirc nhu sau:

- Tao 2 bién mai (tac 2 6 nhé trong bo nhé) ¢b tén x va n. Gan ndi dung cac & nhd nay
bang cac gia tri trong 1i goi, tirc gan 2 (a) cho x va 3 (b) chon.

- T6i phan khai b4o (ctua ham), chuong trinh tao thém cac 6 nhé mang tén 1a i vaka.
- Tién hanh tinh toan (gan lai két qua cho kq).

- Cuébi cung lay két qua trong kq gan cho 6 nho f (1a & nhé ¢6 san da duoc khai bao
tredc, nam bén ngoai ham).

- Két thuc ham quay vé chuong trinh goi. Do ham LuyThua da hoan thanh xong viéc
tinh toan nén cac 6 nhé dugc tao ra trong khi thuc hién ham (x, n, i, kq) sé duoc xda
khoi bd nhé. Két qua tinh toan duoc luu gitr trong 6 nha f (khong bi x6a vi khong lién
quan gi dén ham).

Truyén ddi s6 theo gid tri 14 cach truyén pho bién. Tuy nhién van dé dat ra 1a gia sir ngoai
viéc tinh f, ta con mudn thay ddi cac gid tri cta cac 6 nhd a, b (khi truyén né cho ham) thi
c6 thé thuc hién dugc khong? Dé giai quyét van dé nay ta can phai truyén ddi s bang
dia chi hodc con tro. Hai cach truyén nay c6 thé duoc goi chung 1a tham bién.

5.2.8.2 Truyén bang con tré

Xét vi du hoan ddi gia trj ciia 2 bién. Pay 1a mot yéu cdu nho nhung dugc gip nhiéu
lan trong chuong trinh, vi du dé sap xép mot mang hay danh séach. Do vay can viét mot
ham dé thuc hién yéu cau trén. Ham khong tra két qua ma chi hoan ddi gia tri gitra 2 dbi
s0. Do cac bién can hoan doi 1 chua dugc biét trudc tai thoi diém viét ham, nén ta phai
dua ching vao ham nhu céc ddi sd, tirc 1a ham c6 2 ddi sb (co thé dat 12 x, y) dai dién
cho céc bién sé& thay doi gia tri sau nay.

Tur cac nhan xét trén, néu ham hoan doi ngay sau day s€ khong dap ung dugc yéu cau.

void Swap(int x, int y)



int t = x;

X =y, y ==t
}
Hé}m Swap trén khong dép g duoc yéu cau Vi‘ gia su trong chuong trinh chinh ta co6 2
bién X, y chira céf: gia tri lan lugt la 2 va 5. Ta can hoan d6i ndi dung 2 bién nay sao cho
X =5 c0n y =2 bang cach goi dén ham Swap(X, y).
main ()
{ int x = 2, y = 5;

Swap (x, y);

cout << "x = " <K<K x << "va y = " << y << endl;

// in ra x = 2 va y = 5 (x, y van khéng dbéi)

}

Thuec té sau khi chay xong chuong trinh ta thay gia tri ciia X va y van khong thay doi 2.
Nhu da giai thich trong muc trén (goi ham LuyThua), viéc dau tién khi chwong trinh
thuc hién mot ham 13 tao ra cac bién méi (cac 6 nhd mdi, doc lap voi cac 6 nho x, y da
c6 sin) twong tng voi cac ddi sd, trong truong hop nay ciing co tén 1a x, y va  gan ndi
dung cia x, y (ngoai ham) cho x, y (méi). Va viéc cudi cung ctia chuong trinh sau khi
thuc hién xong ham la x6a cac bién mai ndy. Do vay noi dung ciia cac bién méi thuc té
1a 6 thay d6i, nhung khong anh hudng gi dén céc bién x, y cii (ngoai ham).

Nhu vy ham Swap can dwoc viét lai sao cho viéc thay d6i gia tri khong thuc hién trén
céc bién tam ma phai thyc hién trén cic bién ngoai. Mudn vay thay vi truyén gia
tri ctia cac bién ngoai cho ddi sb, bay gid ta s& truyén dia chi cua né cho dbi sd, va cac
thay doi s& phai thuc hién trén ndi dung cua cac dia chi nay. D6 chinh 13 1y do ta phai
sir dung con tro dé 1am d6i so thay cho bién thudng.

Cu thé ham Swap dugc viét lai nhu sau:

void Swap (int *p, int *Qq)



Véi cach t6 chirc ham nhu vy rd rang néu ta cho p tro toi bién x va q trd toi bién y thi
ham Swap s& 1am thay doi noi dung cta x, y chit khong phai cta p, q.

Tir d6 101 goi ham s& 13 Swap(&x, &y) (tirc truyén dia chi ctia x cho p dé p tro téi x va
tuong tu q trd toi y).

5.2.8.3 Truyén bang dia chi

Mot ham viét dudi dang ddi s6 duoc truyén béng dia chi s€ don gian hon so v&i truyén
bang con trd va né gidng véi cach truyén bang gia tri hon, trong d6 chi c6 mot diém
khéc biét d6 14 cc ddi s6 khai bdo theo dang dia chi.

Nhu vay ham Swap trén ciing cé thé dwoc viét theo cach truyén dia chi truc tiép ma
khong thong qua con tro nhu sau:

void Swap(int &x, int &y)

Va 10i goi ham ciing don gian nhu cach truyén doi s6 bang gia tri.
main ()
{ int x = 2, y = 5;

Swap (%X, Vy);

cout << "x = " << x << "va y = " << y << endl;

// in ra x = 5 vay =2 (x, y da khéng dbi)



