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POINTERS



E’] Pointer Arithmetic

1. Addition of a number to a pointer. For

example,  [ioa
j=&i;
j=i+1;
j=i+9;
k=j+3;

2. Subtraction of a number from a pointer. For
example,

int i=4,*j, *k:
j=&i;

j_

j_

2;
3,
j-6;

]
]
k




Pointer Arithmetic

. Subtraction of one pointer from another

main| )

{

intarr[ ] ={10, 20, 30, 45,67, 56,74 };

int *i, *j;

i = &arr[1];
j = &arr[5];

Cout<<(j-i)<<(*j-*i)<<endl;




Pointer Arithmetic

4. Comparison of two pointer variables

main( )
{
intarr[ ] ={10, 20, 36, 72,45,36};
int *j, *k ;

j=&arr[4],
k={arr+4);

if{j==k)
printf [ "The two pointers pointtothe same location”) ;
else

printf{ "The two pointers do not point to the same location” ) ;




E’] Pointer Arithmetic

» Do not attempt following operations
on pointers !
— Addition of two pointers
— Multiplication of a pointer with a constant

— Division of a pointer with a constant




void main ()

{
int var[3] = {10, 100, 200};
int *ptr[3];

for (inti=0; i< 3; i++)

{
ptr[i] = &var[il; // assign the address of integer.
}

i
for (inti=0;i< 3; i++) ==
{

cout << "Value of var[" <<i<<"]="; Value of var[0] = 10
cout << *ptrli] << endl; Value of var[1] = 100
} Value of var[2] = 200

}



#include <iostream>

Void main ()
{
char *names[4] = {
"Zara Ali",
"Hina Ali",
"Nuha Ali",
"Sara Ali",
b

for (inti=0; i < MAX; i++)
{

cout << "Value of names[" <<i<<"] =";
cout << namesli] << endl;

Value of names[0] = Zara Ali
Value of names[1] = Hina Ali

Value of names[2] = Nuha Ali
} Value of names[3] = Sara Ali

}
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Pointer to a Pointer!

main( )

{
inti=3,*j, **k;
j=&i; .
k=&j; 65524

65525 | (3 )

Cout<<“Address of | = “<<*k<<end]l; 65526
Cout<<“Address of j = “<<&j<<end|;
Cout<<“Address of j = “<<k<<end|; 65527
Cout<<“Address of k = “<<&k<<end|; 65528 65525
Cout<<“value of j = “<<j<<end]; 65529
Cout<<“value of k = “<<k<<endl; 65530
Cout<<“value of i = “<<*(&i)<<endl; :
Cout<<“value of i = “<<*j<<end|; 65531 65528
cout<<“value of i= “<<**k;

}




C++ Pointers to Pointers

#include <iostream>

int main ()

{

int var; int *ptr; int_**pptr;
var = 3000;

ptr = &var; // take the address of var

// take the address of ptr using address of operator &

pptr = &ptr; Value of var :3000
Value available at *ptr :3000
cout << "Value of var :" << var << end|; Value available at **pptr :3000

cout << "Value available at *ptr :" << *ptr << end|;
cout << "Value available at **pptr :" << **pptr << end|;

}
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Arrays: Examples

main() { : -
0
inta[] ={4, 5,6, 7, 3} 65523 e a[0]
int *p[ ] = {a, a+1, a+2, a+3, a+4}; 65524
int **ptr = p; 65525 C 5 :) a[1]
65526
printf { "\n %u %d", a, *a ); 65527 E & :_) a[2]
printf { "\n %u %u %d", p, *p, **p) ; 65528 —
printf ("\n %u %u %d", ptr, *ptr, **ptr) ; . 65529 u? 23]
} : 65530 '
. : 65531 C3) a[4]
80001 | (65523 O | #l0)
80002 .
80003 | C 65525 O | el

o001 | 80001 D) p 80004
soo0s | e > | e

80006
80007 55529 pl3]
90008 | 80001 D ptr  goo0g | 65529 O
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Arrays: Examples

main() { . - o
inta[]=1{4,5,6,7, 3} 65523 D)
int *p[ ] = {a, a+1, a+2, a+3, a+4}; 65524
int **ptr = p; 65525 5 ) af1]
65526
printf { "\n %u %d", a, ®*a ); 65527 C e ) a[2]
printf { "\n %u %u %d", p, *p, **p) ; 65528 "
printf ("\n %u %u %d", ptr, *ptr, **ptr) ; . :2;3 j}_
printf ("\n %u %u %u", ptr, ptr+1, ptr+2)|; '
. - 65531 C3) al4]
} 80001 | € 5552; D | el0]
' 80002 :
80003 pl1) .
80004 ptre+; *ptr++;
goo08 | C sooo1 :_)| ptr 80005 C 65527 D | pl2)
80006 *pirit; N
80007 pl3]
80008 ey *++ptr; **++ptr;
30005 o
++*ptr; +**ptr;
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Linear list :adaall dajlall
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Type of linear : &kall lgall £lgsl
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MEMORY ALLOCATIONS S0l 3,15



C++ A5 8145 )

9 sol JSJ 8,SIal (58 Skol sz ld Jaoiill @l o 08 2woliyl 0oSy Lodie
1885 9 ULl el oo 8,511 =i 2wl Jutuis cspiiy bosis 9 « wly JSI
oy @as,lall 0igs 8,51l (28 BSlol Larass « wsilps JSoin
static allocation 5,513 (coldl),> sl (22300 amazill

wSaolul/ =l &30l ade sl gwo ol Al > 8,SIUL Sl Lasass
.dynamic allocation

dynamic (jusioll) =l g jgill
JSoin 8,S10L Skl Lasasa) (Malloc.h duSoll 58) Wsls duwe Jlgs C 895
( free alal ) 8,513l 5,55 <UiS ¢ (malloc &l ) ,>

o (new &Il ) ;> JSin 8,S1UL oSlol pasasa) Wsls dumo Jlgs CH++ 485 <
(delete &Il ) 8,51l 5,55 <lais




sequential allocation of storage @lalsill @ all (mymngll

étﬁg'l PN E_)S'Ihgéq_‘aduﬂ'l oA ?\M\}Aa&bﬂi aalall oAl 3okl dawl
izl A 4 puie ) S AUl paliall cﬁiﬁ}base address @ladl ol sic }Aké;_ﬂ'l JgY!
paliall 433 1384 g k-] ainll a8 gal LG 4x8 g0 ) San

-advantages b )l

Gl s Jiiaill 8 Al s ) L)

8 A0 34 Aalice axiiiog 43Y S) Lolea) o) oS Y
gl Jgumgll 330l I Y

oSl ae Jaladll die laa e - €

:disadvantage:(s siuall
h—l-\llhjduﬂh.ayll »."JL;\_"LA::. _‘.ﬂg_ﬂmjm A
Lad bl paliell dae aaat g uall Cay jaill llady Y




:dynamic allocation of storage: Swalnall 53l Hauadill

Ol sie 5 siny paie K aa yhige ol link ol aladiul oo o 580 (5 AV AL Hlall
ey J (Alalocia) Adlata ad go 3 ULl (340 5y 5 pum a3 Y GUY G juaial) od 5
Lad Gl D e OS5 (B30) peaie JS81agd 5 ¢ alsa 5l (2 eaie ) (0
data “Llall (5 iy J¥1 e 3all )
link ) paiall a8 se ol sie e (5 sing Jin 1 SU ¢ all -
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wsaliysll o xally @laladll o xadl oo &5 5l2all

:Amount of storage 4 3all dalall |
radall g Al Cililae
:Random Access saliall S sdall J pall -~

MERG AND SPLIT Jwadll 5 zeall -2



C 9 8,S1AJl R139i9 o =i

double *ptr;

ptr=((double*)) malloc(sizeof(double));

4 kaal
pr]
Fructeme C o 8,513l uigin )
int data;
char name[20];
:e};n p *t; //create a pointer fo the struct emp

t = (emp*)malloc(sizeof(emp)); //allocate space for struct emp
t->data=50;
strcpy(t->name,”hanaa”);

free(t); // 280 o



C++ L_s\B O)Sl.\.” 13919 M=

struct emp

{

int data;

char name[20];
i
emp *t; //create a pointer to the struct emp
t = new emp; //allocate space for struct emp
t->data=50;
strcpy(t->name,”hanaa”);

delete t; // 58 5



lpox> WO Wldgs.anll dawlgs queue gkl g stack LwaSell Juini e v
adg0.a0l) sa=oll p=x=ll OIS 158 an> )ull <Ll statically ;== 9 >a=0 WgS,
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le.;mumu|mul9»§|p.z>gd|hz.>|3)mo®9man"p.z>u|5

.insufficient memory

»olie) increment or shift i bol @9qa.a0ll o Wixllg ALVl adoc v
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memory wastage or insufficient &&)ludl JSLiwed) 59>9 V ail a%id run
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{ OLERIRES MJ

g9 s . « wlegazall « pileall Jio (WLSII) Ul JSba
i slint, float, ... Jie abstract data type >,=o Ul
Lo gloil Vlawl

T ulegi lpios
(Jrudos) Qpbas adpyhoy )2 9 ULl 0320 Sl > )
array , linked list , stack , ... Jio

Jio duas 5ue @iyl Wy 9 WUl U Sl aas e Y
.tree, graph,...



linked structures ilg= gall J&lall

A s gall Al JShedl e Jalaill pointer sdisel) aladiul oglul 8 8 C++ 4ad
(2 3a8e pualic a8 g ) gie Jiad 4dasd (data type) Cllidl e g i e B ole @ sl

A

P —Data| Link

struct node{

Int data;

Data

Link

struct node*link;

Data

Link

5 SIAl

—




Iint *p, *q;

Ol e Jhal dgate Aad oA 4l giae a8 se Legia S (Jay 3l poq (p e 2l Gl
(o) amd sl D O e el a dil 5 (memory address) 8SIAN (8 a8 o

P 100
100 4 abc

q 500
500, Xyz

& (100 4]l 5 ging p a8 sall Cua
abc 43l sisa 3 SIA 3 ad 50 ) sic

Ol sie A (Al 500 el (5 singd g ad gall Ll
Xyz4d sina 3 SIAll 8 A8 5



pP=q;
500 34l sk 1) &) gadins prq ca 3l o) 1

P 100

00— | A

q { 500

500 Xyz




linked list &lgmgall da3tall

s link sd3all s data bl s sing Leie S ) (S8l jualinll (e de gana

start—>
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link

B
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data

link
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(IInk(B)=100): &l juaiell a8 50 o Jas (100) 56 S paiall (il Joa Sl gina
gl ppaiall 2y paic 3 o Y G(NULL) s gl 1 jeaiall el Jia Ol sine



Linear linked list ‘u%&d‘ ‘\g\bﬂ\ e—“jﬁ\
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Baob e ez pe dhadi 4o nodes 28l caud jaliall (e 200 (e () oSS
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“\

AUl gl 2l

A )

FMame: Fred Mame: Sue Mame: Joe Mame: Zoe
A e 34 Lige: 27 Lge 48 Lpe: 30
[Height: 1.7 Height: 1.2 Height: 1.4 Height: 1.3 —
Deletion from a linked list
> A Y :iiijjjt:__—-::\:f\\\\\\\\f§ A ¢ A 9
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AT Qe 7 A Y N
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Linked List with a header
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J&s

aJll dasel) ,bdo + data ULl (sle Sqixi (node asl>) dasc e WMV

struct node

{

int data;
node *next;

b

The items of the list 4ldll jalic

data data data data
20 10 50 40 MULL

Limlked list




(wedl « ol ¢ puwVl ) ozt Wlly wle Seixi Node dasc e VMV
aJlll das=l) o +

float height;
Node *next: // Pointer to next node

}:
Node *start ptr = NULL; // Start Pointer (root)

Linked List Type's A<l ail 6ill £1 i)

+ Singly-Linked Lists

+ Doubly-Linked Lists or Two way Linked List
+ Circularly-Linked Lists

+ Circularly-Doubly Linked Lists



Doubly-Linked List : 42334 4:had daild

LPTR RPTR

NULL|DATA % t»_. 0;5‘! NULL

Circularly-Linked List 4y 3 4dad daild

; |
| ¢ | ... | ,J




: (Insert from front) 4aildl) 4o 3a8c 4L

~ data data
----- ﬁ 10 C— 40 NULL

Linked list

struct node
{
int data;
node *next;
¥
typedef struct node *PtrToNode;
typedef PtrToNode List;



node* inserttofront(List |, int info) //wherelis a head
{
node *temp;
if (I==NULL)
{ I=new node; |->data=info; [->next=NULL; }
else
{
temp = new node;
temp->data = info;
temp->next=l;
| = temp;
b

return |; // return with head node

»



void main()

{
List Head;
Head=NULL; // LIST IS EMPTY
Head=inserttofront(Head,20);
Head=inserttofront(Head,40);
Head=inserttofront(Head,80);




Traverse the list 4aildll g

data data P data
ead == 4g E:‘% 50 S 40 | NULL

Linked list

void traverse(List | )
{
node *temp=l;
while( temp!=NULL)
{
cout<< temp->data<<" ";
temp = temp->next;
}
}



void main()

{

List Head;

Head=NULL; // LIST IS EMPTY
Head=inserttofront(Head,20);
Head=inserttofront(Head,40);
Head=inserttofront(Head,80);
traverse(Head);

B | [Inactive ENLECT3.EXE)
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L4

. data
head :} 10

Insert to back 4ailall 4lgd 2 da 38
data
20
."\-\"' '"".I-\.'
A— cata
V40 | NULL
Linked list
|l,_'|'|'||":'
| data
templ ﬂ 20 NULL
’
'
d w| data :
— | 40 N

data
2 10

head

Linked list




node* insert_to_back(List head,int info)

{

node *temp,*temp2;

temp = new node;

temp->data = info;

temp->next = NULL;
if(head==NULL) // empty list

head=temp;

else

{
temp2 = head;
while(temp2->next!=NULL)

temp2 = temp2->next;

temp2->next = temp;

}

return head;



void main()

{
List Head;
Head=NULL; //usTisempTy
Head=inserttofront(Head,20);
Head=inserttofront(Head,40);
Head=inserttofront(Head,80);
traverse(Head);
cout<<end|;
Head=insert_to_back(Head,120);
traverse(Head);
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