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Stack Stack Stack Stack Stack Stack

- | <o
952 =—ToP 952
724 =—ToP 724 724
768 = TOP 768 768 768
315 = TOP 315 315 315 315
742 742 742 742 742 742
Stack Stack Stack Stack Stack Stack
| Pop| Top {Push} Pop | Top ‘Bush] Pop | Top | Pop| Top | Pop| Top Push | Pop | [
Stack is full! Value at top of stack: 796
796 =—TOP 706 =—ToP 796 =—TopP
= TOP
= TOP
952 952 952 a52 952 952
724 724 724 724 721 724
768 768 768 768 768 768
315 315 315 M5 315 315
506 506 506 506 506 506
| 566 | s66 | 566 | 566 ] | 566 | a6
742 742 712 742 742 742

Stack Stack

= TOP
= TOP
a1 | 821 <—Top
W | <
952 952 952 952 052 = ToP
724 724 721 724 724 724 =—ToP
768 768 768 768 768 768
315 315 315 315 315 315
506 506 506 506 506 506
| s66 | | a6 | 566 ] | 566 | | 66| T
742 a2 712 742 742 742
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Stack Stack Stack Stack Stack

push | (Pap] Top | pusn | {Fopl] Top | Fush | Eop ] o pusn | Pos | To |

768 ~=—TOP
315 315 = TOP
e e | | <—top
=— TOP
= ToP
| 66| | 566 | |66 _| | 566 | | 565 [ s66 | | =—ToP
742 742 742 742 742 742
Stack Stack Stack Stack Stack
MMM Push | {Fop!| Top Push | Pap | ‘Top! Push | {Fopil Top Push | {Popi| Top
Value at top of stack: 742 Stack is empty!

<=— TOP
742 742 =—ToP 742 =—TOP

1 wdSaell Jla ‘e push AalS) jweyyigs
.11 dGey tOP dde 5 -1
1o Loy a3 MAX (e J3) top gl&s 1) .2
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"STACK IS FULL"Hle adol .2
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"STACK IS EMPTY"Hlwe adol .a
sy sied 3o 531 b
Ny .2
.data ,die L2 (wisaal! Llel 8 539 salt (radl 2 .a
NULL &) 8 jraid (wisoal lel B 2o b
-1 1484 top il .c
.data jdilell Aad aayl .d

Page 7 of 50



#include <iostream>

using namespace std;

#define MAX 10 /] pudsoelt Syixe b

class Stack

{

private:
int arr[MAX]; [/ SBLL JS ST Adgaae
int top; [/ pudSaadt () gt a1 43 SBLe nad Llol 290 (G9omy sidiio
public:
Stack () /1 Ak
{
top = -1; [ /S0 (o udSaadt gl (3135100 8 1- e aBsall Jrayd Jan
}

void push(int a);
int pop() ;
};

void Stack::push(int a) // (wdSoedt 1 a@l Aals)adis
{

top++; // 1stazesdabazh
if (top < MAX)
{
//&Qﬁuad1gﬁGw%E1éiﬁﬁgﬂﬁgydéad‘gb,éhﬁ&iynéaubéEb‘M
arr[top] = a;
}
else
{
cout << "STACK FULL!!" << endl;
top—---;
}
}
int Stack::pop() //A29ldmalt radl a3 oo ((udsoall (o 4@l Bl (1S
{
if(top == -1)
{
cout << "STACK IS EMPTY!!!" << endl;

return NULL;
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else

{
int data = arr[top]; //0Is pdiall 5B L5 ed ady
arr[top] = NULL; /112518 Jo¥ adgalt Jax
top--; /] 1 5hdes o3 el
return data; [/ Ryimall maiall § Ly
}
}
int main()
{
Stack a;
a.push(3);

cout << "3 is Pushed\n";
a.push(10) ;

cout << "10 is Pushed\n";
a.push(1l) ;

cout << "1 is Pushed\n\n";

cout << a.pop() << " is Popped\n";
cout << a.pop() << " is Popped\n";
cout << a.pop() << " is Popped\n";

return O;

}

:OUTPUT Ol yxoli

3 is Pushed
10 is Pushed
1l is Pushed

1 is Popped
10 is Popped
3 is Popped
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Queue Queue Queue Queue Queue

Insert | | Delete:

Front Insert Delete Front Insert Delete Front Ingert Delete Front Insert Delete Front

978 = REAR FRONT — = FRONT —= 978 FRONT —=- 978
= REAR 33 33
120 = REAR 120

W | < e

Queue Queue Queue Queue Queue

insert | Deite | Front nsert | Delete | Front sert | Detete | Front | sert | Detete | Front nsert | Delete | Front

FRONT = 078 FRONT —= o78 FRONT —=- 978 FRONT —- o78 FRONT —> 978

33 3 33 33 33
128 129 129 129 129
m < REAR 216 | 216 | 216 216

= REAR
< REAR
577 =—FREAR 577
Cot | [<—rem
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Queue

Queue

Queue

Queue

Queue

Insert | Delete m

FRONT —

978

129

216

577

138

Queue

< REAR

Insert | Delete | Front

FRONT —

978

3

129

216

577

61

138

442

Queue

< REAR

Insert | Delete | Front

FRONT — >

978
33
129

571

138
442

Queue

< REAR

Insert | Delete | Front

FRONT —> 978
33
129

216

577
61

138
442
046

Queue

= REIR

Insert | Delete | Front

FRONT —

978
33
129

216

577
61

138
442
946

Queue

<= REAR

Insert | Delete | Front

FRONT —==

078

33

129

216

577

61

138

442

046

Queue

< REAR

nsert | Delete | Front |

Queue is full!

FRONT —=

978

33

129

577

61

138

442

946

Queue

< REAR

Insert | Delete | Front

FRONT —=

33

129

216
7

57
61
138
442
946

Queue

< REAR

Insert | Delete m

FRONT —=

577
61

138
442
946

Queue

< REAR

Insert | Delete M

FRONT —=

216

577

61

138

442

946

Queue

<= REAR

Insert | Delete m

FRONT —=

577
61

138
442
946

< REAR

Insert | Delete M

FRONT —==

577
61

138
442
946

«<— REAR

Insert | Delete | Front

FRONT —=

577

61

138

@ =
==
@~

<= REAR

Insert | Delete m

FRONT —== 61

138
442
946

< REAR

Insert | Delete m

FRONT —=

138
442
946

= REAR
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Queue Queue Queue Queue Queue

Insert | Delete m Insert | Delete | Front Insert | Delete | Front Insert | Delete M Insert | Delete M

FRONT — = 142 FRONT —= | [T ea6 | FRONT —= FRONT —= | [ 406 | FRONT —== - < REAR
o T <o
|06 | = REAR
s | <—rn
= REAR
Queue Queue
Insertl Delete | Front | Insert | Delete | Front |

Queue is empty!

S rigad A AT hauB e llac Ly Wol 2985 . pudEaqll ¢ LS| e olie ddeiiud (& A1 s gt Lighud (uld o3l Lige
Ohazmy G kalt Mo 18 0 gallalt (N OlLed! SaLS) i 8513 5 gallall 51 313 Ll 2 —1 5ol Lagelso (I
A Lelieg (davlg yiddes rear ju@alid! Jalgd! shde 3aly ady (Blada Olike RaLS| Wiy g 4 lo
ot 399 2o HEat (Ll Joay 5o¥1 118 iy 51 diey Front uele¥ Jualgdl sihe (oldi) aly OhLd Bl
olie 3 A4 45 (uwolic 4 BLST 4B sddilued! 5 (2,5 I8 polie 5 9o ygillall Lwdf Aot 1) 13l - pudas
A GoSmiuy (SBLLd G s N (ol alSL AT 5 gallall Ziawy OF Tt 000 (8 .81 500 o et LS
| WAL e Talaiel — sbuae payyday - Glad /30300 asdd LA 9 Cowutly -Glias ygallall 5 48 sghicw G2
13lal by 250 S (o relin pa ¥ 18 o Ly - p2 YL Taipe 5 galtall L8k (e Mo o (iSmy e i (BN
LGS J9aht 1 Liadoty 120 SL2ELE J15 Lo 2311 8 dii (o 4l M le (S5 Lhae ABT ey 5,40 5 IghdL Lid 5 gallall pg3y
03,5 (0 Al SBLL le 36053 Bguw gl 108 (89 -ALedl JSough 120 go Jalaill 15T 9420 oT1 anm bow

Bty FALS Y Saled e

Tty agdlioed o dayd Godg gallall B solic 5 Sl o (il .6, 50 WA Sl 50 ¥ dedtdeiud Lo
Ea Al 2530 40 LBl Jalgh shhan Al Ll puatall 989 (OBLY mate Joi Blomy Wol 0gal ., ¥ 515
Aayskally .. 1008y LN 9o CHLNY juaialt (JoNT 98 LY saiall Touay Cooxy Al Susig Sokad Sl
A8 Gl LG oy Souueluw LT Jades mid hdy b 0009 ¢y gllall L85k G (3,0t DLl N1 9 (555 Y
-35all HSo M Ll Le@ 2l Wy i Pl Jead sy (5 sl o glalt (58 Uleday Ul plal 000 (952

Page 12 of 50



1ol bad 438 1- golun Gl 13 front ,dje ,as .1
"Queue is Empty" Atk parel .a
My .2
:rear ,ijesslgily 0 =3 Ge sl b boy,S .a
rear gold ol e S8 + 1 Colss iy i

temp ydie LA ekl e ) + 1 adgell G35 L1

)pllal e J adgall Atemp as .2
ioblay a3 WYy .ii
1,148y rear pije gasd .1

front = -1 e Jaxlirear = -1 ,l5e Gl 1y .2

front = 0 Jaxi %y

i ley adrear = -1gfront = -1l .1
-1,lu8qes front 3y .a
l)ldaesrear sy .b
iohy Loy A3 WYy .2
-l)luser rear y) .a
1o Loy a3 MAX I Juglue rear Cexusl 13l b
-"Queue is Full'"jlwe adol .1
lylube rear oa .ii
WEDIES IRVY SE IS & & 1
o9llall (e rear adsell B AL M yall jaiall G55 .3

#include <iostream>

using namespace std;

#define MAX 5

class Queue

{

private:
int t[MAX];

int rear;

int front;

public:
Queue () //HLd
{

front = -1;
rear = -1;

// stall ams b

/] el Gy
[/ Bomh Gk
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void del () ;
void add(int item) ;
void display() ;

};

void Queue: :del () //jgatkall Juafds o Ol 31
{
int tmp;
if (front == -1)
{
cout << "Queue is Empty";

}

else
{
for(int j = 0; j <= rear;
{
if((j+1) <= rear)

{
tmp = t[j+1];
t[j] = tmp;
}
else
{
rear--;
if (rear == -1)
front = -1;
else
front = 0;

j++)

void Queue: :add(int item) //;galkall Julgd (1 ALY Al1s

{

if (front == -1 && rear == -1)
{
front++;
rear++;
}
else
{
rear++;
if (rear == MAX)

{

cout << "Queue is Full\n";

rear--;
return;
}
}

t[rear] = item;
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void Queue: :display () // glkalt SBLY (S W12

{
if (front '= -1)
{
for(int 1 = 0 ; 1 <= rear ; i++)
cout < t[i] << " ";
}
else
cout << "EMPTY";

int main()

{

Queue a;// Il e His
int data[5] = {32, 23, 45, 99, 24};

cout << "Queue before adding Elements: ";
a.display() ;
cout << endl << endl;

for(int 1 =0 ; 1 < 5 ; i++)
{
a.add(data[i]);
cout << "Addition Number : " << (i+l) << "
a.display() ;
cout << endl;
}

cout << endl;

cout << "Queue after adding Elements: ";
a.display();

cout << endl << endl;

for(i =0 ; i <5 ; i++)
{
a.del();
cout << "Deletion Number : " << (i+l1l) << "
a.display() ;
cout << endl;

return O;
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:OUTPUT Cil> el

Queue before adding Elements: EMPTY

Addition Number 1 32

Addition Number 2 32 23
Addition Number 3 32 23 45
Addition Number 4 32 23 45 99
Addition Number 5 32 23 45 99 24

Queue after adding Elements: 32 23 45 99 24

Deletion Number 1 23 45 99 24
Deletion Number 2 45 99 24
Deletion Number 3 99 24
Deletion Number 4 24

Deletion Number 5 EMPTY
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ABLS! M pell ddalt = p OBLL s j> Jax! b
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- = pdat .a
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-t -q e Jaxt
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#include <iostream>
using namespace std;

struct node //3Jaall ayald
{

int data;

node *next;

};

class LinkList
{
private:
node *p;
public:
LinkList() ;
void add _as_ first( int num );
void append( int num ) ;
void addafter( int ¢, int num );
void del( int num );
void display() ;
int count() ;
~LinkList() ;
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LinkList::LinkList()//g;gn
{

P = NULL;
}

void LinkList::add as_first(int num)//Jotddi S8 RaLsY G
{

node *q;

q = new node;

q -> data = num;
q -> next = p;
P =9

void LinkList::append(int num) //juigd! o2 AdLSYI A1a
{

node *q,*t;

if( p == NULL )
{
P = new node;
p —> data = num;
P —> next = NULL;
}
else
{
qa=P/
while (g -> next != NULL )
q = g -> next;

ct
1
\'%
o]
(]
»
o
|
2
a
[
e

void LinkList::addafter( int c, int num)//(uae 285e day RBLSNI G
{
node *q, *t;
int 1i;
for(i =0, g =p; 1 < c; i++)
{
-> next;
NULL )

9a9=9
if( g
{

cout << "\nThere are less than " << c << " elements.";
return;
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void LinkList::del( int num ) //lxti A3
{
node *q,*r;
qa= P/
if (g -> data == num )
{
P = q -> next;
delete q;
return;

r =gq;
while( g '= NULL )
{
if( g -> data == num )
{
r -> next = q -> next;
delete q;
return;

r = q;
q = q -> next;

cout << "\nElement " << num << " not Found.";

void LinkList: :display () //laliedt aedlat ShLy (S e W1a
{

node *q;

cout << endl;

for(q =p ; q '= NULL ; g = q -> next )
cout << endl << q -> data;
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int LinkList: :count () //nlaied! aedlall jyolic de 1
{
node *q;
int ¢ = 0;
for(q = p; q '= NULL; g = q -> next )
c++;

return c;

LinkList: :~LinkList () //.salgh
{
node *q;
if( p == NULL )
return;

while( p !'= NULL )
{
q = p —-> next;
delete p;
P =9

int main()
{
LinkList 11;
cout << "No. of elements = " << ll.count();
11l.append(12);
11.append(13);
11.append(23) ;
11.append (43) ;
11.append (44) ;
11.append (50) ;

1l.add _as first(2);
ll.add as_first(1l);

11 .addafter(3,333);
1ll.addafter (6,666) ;

11.display() ;
cout << "\nNo. of elements = " << 1ll.count();

11.del (333);

1l1.del(12) ;

11.del(98);

cout << "\nNo. of elements = " << 1ll.count();
return O;
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:OUTPUT Cil> el

No. of elements= 0
1

2

12

13

333

23

43

666

44

50

No. of elements= 10
Element 98 not found.
No. of elements = 8

1 oty a9 (T Ly € 65 O3 Tnau® (30 (39600 (ot Bulde Lo Gotiomy class I G[B (49,5 e Liay
3y o Loy DReIEN 5B S9N puiall 1 Lall s ;S P 3pihe 5By Laklioed Ui oy -Drtd LM sl gl Btaal
A28 OBLA JEod B lgal el a3 L Jig A nadlar

LinkList() ; // =L

void append( int num ) ; [/ a3 ol b Ll

void add as first( int num ); [/ a3 oy b LalaY

void addafter( int c, int num ); //odxs gigs dxy OLILTl Lol
void del( int num ) ; /]3340 OLLI dis

void display() ; [/ Dol Lodladl olilany piye

int count () ; [/ Daaiadl LadLidl 5 juolizdl osue
~LinkList () ; [/ pdLgdl

Loy add 49T lexl) 100 Adls J&Ia g = g -> next (e jummes Mea Sdade (Salel 8 (0w
delete dixt Jole oAb del Al St isng (destructor aslgh agdyy (S SI1548e (e sl
(95l 395l udy .new jaadt Jole sl bl Buue lgwauadd 43 A i 350 o bunedt (araded Sale

iyl Olewlul 4gd Sondlt les 13) ey

Oa S aaded JMS (e e 33 T el 510 (e Lod BLES O 230 90 Ol pligelt ol et Lt 3o (e )
St St 188y 5,5t AN Lamadd e (OBLd! 3505 S Al Sl SIS LalEad . Guuwe JSaiiny 3 ,Sal AN
sliaalt 3udall (I Juad i ddal) JS NS (e ped o Liglad Bude (52 I Juad 52 401 90 H3 31 Lol
Alalelt o194t ¢ JLiadt Jow (Ao -J st oigaud Jani (o abialad) a2 5alt alidee JISaiil 3999 (B o) 94 109
adgald .doubly linked lists jaclaedl Alaiedl a3igallg circular linked lists ja,aiddt
(ool e Liaell Alaliall a319allg 3ude Joi (1 a3 JSadey Sube j5 T lgd 5l S Sl o P A bl

st 3Gal N s 3 Mg (AT LY SAaAN I iy Laddsi ¢ o lhe Hle
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STACKS USING LINKED LISTS jlaiell adfgal af ddetwly Oluwdsaial! sl

i Lagg MAXIMUM OBL B doett AB af Al 39y SS9 (wldSoall Aggie (yuatd A Meiwly Ld agdiuw
03 5 OBLAT (50 5 B (51 Jamm () diaay (udSanal! 18 ( (udSanadt B SELLd (0350 Dlaial) a9l o el
1Ay hiaalf 3,001 Ly Ladg 3, A g 39leiD oY SLLd 5 Latlls

#include <iostream>

using namespace std;

struct node//sdaal ayyal
{

int data;

node *next;

};

class LLStack
{

private:
node* top;

public:
LLStack () // AL
{
top=NULL;
}

void push(int n)// wdSsalt 31 JLE N
{
node *tmp;
tmp = new node;
if (tmp == NULL)
cout << "\nSTACK FULL";

tmp -> data=n;
tmp -> next=top;
top = tmp;

int pop () //udSsalt He gl
{
if (top == NULL)
{
Cout << "\nSTACK EMPTY";
return NULL;

}

node *tmp;
int n;

tmp = top;
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n = tmp -> data;
top = top -> next;
delete tmp;

return n;

~LLStack () //.salgh
{
if (top==NULL)
return;

node *tmp;
while (top !'= NULL)
{

tmp = top;
top = top -> next;
delete tmp;
}
}
};
int main()
{
LLStack s;
s.push(11) ;
s.push(101) ;
s.push(99) ;
s.push(78) ;
cout << "Item Popped = " << s.pop() << endl;
cout << "Item Popped = " << s.pop() << endl;
cout << "Item Popped = " << s.pop() << endl;
return O;

QUEUES USING LINKED LIST aiell a3igal af bdeiwly smoigtalt lasle
A319aM af Aeiwly 5 gallalt IS 510 (larlelt a319al af Wriuly (uiEaalt (ogwdes oMei slidB Lot Siles JSiny
iy el 30 (s La@y OBLod! uwd¥ doett U@ (o Lol i Ldasy (aliel!

#include <iostream>

using namespace std;

struct node//5daal ayyal
{

int data;

node *next;

};
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class LLQueue
{
private:
node *front, *rear;

public:
LLQueue () //Ld
{
front = NULL;
rear = NULL;
}

void add(int n)//;gikl g B ALY
{
node *tmp;
tmp = new node;
if (tmp == NULL)
cout << "\nQUEUE FULL";

tmp -> data = n;

tmp -> next = NULL;

if (front == NULL)

{
rear = front = tmp;
return;

rear->next=tmp;
rear=rear->next;

int del () //s9lall jafdy o 0l
{
if (front == NULL)
{
Cout << "\nQUEUE EMPTY";
return NULL;

node *tmp;

int n;

n = front -> data;

tmp = front;

front = front -> next;
delete tmp;

return n;
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~LLQueue () //.salgh
{
if (front == NULL)
return;
node *tmp;
while (front != NULL)
{
tmp = front;
front = front -> next;
delete tmp;
}
}
};
int main()
{
LLQueue q;
q.add(11) ;
g.add (22) ;
g.add(33);
q.add (44) ;
g.add (55) ;
cout << "\nItem Deleted = " << g.del();
cout << "\nItem Deleted = " << g.del();
cout << "\nItem Deleted = " << q.del();
return O;
}

CIRCULAR LINKED LISTS ja,dfdt jabaiiall adfgat sliells

(o2 BN FuGal LB dhelt G BB g Tumodalt (alledt a3gdh (e loled 8 (vt Alaallal! adigatt (o
B ool 20 100 Jlo Jald G dppd B f3lad ... L JelulS By . neLEN 8 Io ¥ BuGalt (I sy (nedLEN
OUMeNM 8 addiud Mis 60 (adigall (o mi€a 8 Luydl acdiud Jupiidl laledt adflgdh o alad
LOLEG 4% Gaguw oMl )3T 50 dag -4l SaId day allyg (nedl@l I 5l JSo LS| Al Cum (i At I
SABLEN B Ja¥ GMe WY Sy

ol o dyra 50l ol Celidn AaY Lo, il Abaied!) Jredlah Gudal Ll s )0 Lgaas (oW
ety ST (5B 390 dad nadlB B ObLedt glaT I EILAN (D50 350 (el Cuad (A () ABLS N
5,089 A Gge s .z lhe ¢l Lle baddl a2 i SOL (ape

* 2 odas e *
DAt B Oiglaset 2 Gt (Windows sdsiul (<=3 at 13)
#include <windows.h> ALy 43
#include <conio.h> L 43
.CirLinkedList (st e wait () HUa0% J31ag slideshow () it (o e 1 AL 43
main () Gl Al 3 slideshow () i ddt (e (18 ele Ll AIHL 43
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#include <windows.h>
#include <iostream>
#include <conio.h>

using namespace std;

class CirLinkedList

{

private:

struct node//suaa ayyal

{

int data;
node *next;
};
node *p;
public:

CirLinkedList () ;//ix@ b
CirLinkedList (CirLinkedList& 1) ;//ive® Sy Ab
~CirLinkedList () ;//salgh

void
void
void
void

void

add (int) ; //{aled! o2 ALY

del () ;//@ix
addatbeg (int) ; //iatdd! b AalsY
display () ; //OLLd (o

slideshow (float,int,int) ;//z,ad (o,

int count () ;//j,elal e

void
bool
bool
void

wait (float) ; // e

operator ==(CirLinkedList) ;
operator !'=(CirLinkedList) ;
operator =(CirLinkedList) ;

CirLinkedList: :CirLinkedList ()

{
}

p=NULL;

CirLinkedList: :CirLinkedList (CirLinkedListé& 1)

{

node *x;

P = NULL;

x =1.p;

if (x == NULL)
return;
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for(int i = 1;i <= l.count(); i++)
{

add(x -> data);

X = x -> next;

CirNextedList: :~CirNextedList ()
{

node *q,*t;

q=Pps

t = p;

if (p == NULL)
return;

while (g -> next != t)
{

P =9
q = g -> next;
delete p;

}

P =4q

delete p;

void CirNextedList::add(int n)
{
if (p == NULL)
{
node *q;
q = new node;
q -> data = n;
q -> next = q;

P =9
return;
}
node *q;
q =P/

while (g -> next !'= p)
q = g -> next;

node *t;

t = new node;
t -> data = n;
t -> next = p;
q -> next = t;

void CirNextedList: :display()
{
if (p == NULL)
{
cout << "EMPTY LIST\n";
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return;
}
node *q;
q=P/
for(int i = 1; i <= this -> count();
{
cout << q -> data << endl;
q = g -> next;

int CirNextedList: :count()
{
node *q;
q=Pps
int ¢ = 0;
if (p == NULL)
return O;
else
c++;
while (g -> next !'= p)
{
c++;
q = g -> next;
}

return c;

void CirNextedList: :del()
{
if (p == NULL)
return;

if(p -> next == p)
{
p = NULL;

}
else
{

node *q;

qa= P/

while(g -> next !'= p )

q = g -> next;

q -> next = p -> next;

q =P/

P = (@ -> next == NULL ? NULL
delete q;

i++)

P —-> next);
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void CirNextedList::addatbeg(int n)
{
node *qg,*t;
q=Pps
while (g -> next !'= p)
q = g -> next;

t = new node;
t -> data = n;
t -> next = p;
q -> next = t;
P =t;

void CirNextedList::slideshow(float dlay,int x,int y)
/* if(p == NULL)

gotoxy (x,y) ;
cout << "EMPTY LIST\n";
return;
}
node *q;
q= P/
while (!'kbhit())
{
gotoxy (x,y) ;
cout << " "
gotoxy (x,y) ;
cout << gq -> data;
wait (dlay) ;
q = g -> next;
}*/

void CirNextedList::wait(float t)
{
long time = GetTickCount()+ (t*1000L) ;
while (GetTickCount () <= time)
{
/* WAIT '!! %/
}

bool CirNextedList: :operator ==(CirNextedList t)
{

if (t.p == NULL && p == NULL)
return 1;

if(this -> count() '= t.count())
return O;

node *q;
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qQ =P/
bool flag;
flag = 1;
node *a;
a = t.p;
for(int i = 1; i <= count(); i++)
{
if(a -> data !'= g -> data)
flag = 0;

a = a -> next;
q q -> next;

}

if(a -> data '= g -> data)
flag = 0;

return flag;

bool CirNextedList: :operator !=(CirNextedList t)
{
return ! (this -> operator == (t));

}

int main()

{

CirNextedList a;

.add (1) ;

.add(2) ;

.add (3) ;

.add (4) ;

.addatbeg (128) ;

.del(); // 128 is deleted
cout<<"\nLIST DATA:\n";
a.display();

PP

CirNextedList b=a;
if(b!'=a)

cout<<endl<<"NOT EQUAL"<<endl;
else

cout<<endl<<"EQUAL"<<endl;
a.slideshow(1,13,13);

return O;

09503 5l (g b 9 s JSo (9N Sudalt (1 Ladla 5l 5, W1 SuBalt (5 (e LSl (6551500 Ly
.slideshow () Z il (o (A3 98 5,008 0l 2 AladMW silalt s 50t () 3 ,add) 7 5id @l Oladaidt
Tewdwait () H ALY Wag .z Lhe ¢ e bl Whled! o) ntilgd W Pl L8 nadlal (5520 7 993 62

kbhit () Wl Gasbe e 7 like badd 4%y o I (e e) sl
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struct node

{

int data;

node *next; // KL 5aaal 3 e

node *prev; // aslkudiddaal I de
}i

b a8y @D o G Galudty YL e (la Bl 9i (BLS| Pndas (T e A3 <220 (2

ot Lo Bauy S G display (oe (1 Gueds 43 (3

void NextList::display(int type)
{
if (type==1)
{
VYA IOES (R RV (W (P PL (V-2 (RPY JPES (B JVF
}
else
{
VYRR I (R RV (B (P JUES (- RV (VY (S (B JVF-
}
}
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Binary Tree Traversal

ﬁm InElrder| F'nsttilrder|

M —

+*- AB+CD/ +EF - GH
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Binary Tree Traversal
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#include <iostream>

using namespace std;

##define YES 1
##define NO O

class Tree

{
private:
struct leaf

{

int data;
leaf *1;
leaf *r;
};
leaf *p;
public:
Tree () ;
~Tree () ;

void destruct(leaf *q);

Tree (Treeé& a);

void findparent(int n,int &found,leaf* &parent);

void findfordel (int n,int &found,leaf *&parent,leaf* &x);
void add(int n);

void transverse();

void in(leaf *q);

void pre (leaf *q);

void post(leaf *q);

void del (int n);

};

Tree: :Tree ()

{
P = NULL;

}

Tree: :~Tree ()

{
destruct (p) ;

}
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void Tree: :destruct (leaf *q)

{
if (q!=NULL)
{
destruct(qg -> 1) ;

del (g -> data);
destruct(qg -> r);
}

void Tree: :findparent(int n,int &found,leaf *&parent)

leaf *q;
found = NO;
parent = NULL;

if (p == NULL)
return;

q=p;
while(q '= NULL)

{
if(g -> data == n)

found = YES;
return;

if(g -> data > n)

parent = q;
q=q -> 1;

parent = q;
q=9q ->r;
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void

{

void

void

Tree: :add(int n)

int found;
leaf *t,*parent;
findparent(n, found, parent);
if (found == YES)
cout << "\nSuch a Node Exists";
else

{

-> r = NULL;
if (parent == NULL)
p=t;
else

parent -> data > n ? parent -> 1 = t : parent -> r

Tree: :transverse ()

int c;
cout << "\nl.InOrder\n2.Preorder\n3.Postorder\nChoice: ";
cin >> c;
switch(c)
{
case 1:
in(p);
break;
case 2:
pre(p) ;
break;
case 3:
post(p) ;
break;

Tree: :in(leaf *q)

if (g '= NULL)

in(q -> 1);
cout << "\t" << g -> data << endl;
in(q -> r);

t;
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void

{

void

void

Tree: :pre(leaf *q)

if (g '= NULL)
{
cout << "\t" << g -> data << endl;
pre(q -> 1) ;
pre(q -> r);

Tree: :post(leaf *q)
if(q '= NULL)
post(g -> 1) ;

post(q -> r);
cout << "\t" << g -> data <<endl;

Tree: :findfordel (int n,int &found,leaf *&parent,leaf *&x)
leaf *q;
found = 0;

parent = NULL;
if (p == NULL)
return;

q =P/
while (g '= NULL)

{
if (g -> data == n)

found = 1;
X = q;
return;

if(g -> data > n)

parent = q;
q=q ->1;

parent = q;
q=4q -> r;

Page 46 of 50




void Tree::del(int num)

{

leaf *parent, *x, *xsucc;
int found;

// If EMPTY TREE

if (p == NULL)

{
cout << "\nTree is Empty";
return;

}

parent = x = NULL;

findfordel (num, found, parent, x);

if (found == 0)

{
cout << "\nNode to be deleted NOT FOUND";
return;

// If the node to be deleted has 2 leaves
if(x -> 1 '= NULL && x -> r '= NULL)
{

parent = x;

Xsucc = xXx -> r;

while (xsucc -> 1 '= NULL)
{
parent = xsucc;
Xsucc = xsucc -> 1;

}
X -> data = xsucc -> data;
X = Xsucc;

// if the node to be deleted has no child

if(x -> 1 == NULL && x -> r == NULL)
{
if (parent -> r == x)
parent -> r = NULL;
else

parent -> 1 = NULL;

delete x;
return;
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// if node has only right leaf

if(x -> 1 == NULL && x -> r !'= NULL )
{
if (parent -> 1 == x)
parent -> 1 = x -> r;
else
parent -> r = x -> r;
delete x;
return;

// if node to be deleted has only left child

if(x -> 1 '= NULL && x -> r == NULL)
{
if (parent -> 1 == x)
parent -> 1 = x -> 1;
else
parent -> r = x -> 1;
delete x;
return;

int main()

{

Tree t;

int datal[] = {32,16,34,1,87,13,7,18,14,19,23,24,41,5,53};

for(int iter = 0 ; iter < 15 ; i++)
t.add (data[iter]) ;

t.transverse() ;
t.del (16);
t.transverse() ;
t.del (41) ;
t.transverse() ;
return O;

1.InOrder

2 .Preorder
3.Postorder
Choice: 1

1

5

7

13

14

:OUTPUT Oyl y2xodi
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16
18
19
23
24
32
34
41
53
87

1.InOrder
2 .Preorder
3.Postorder
Choice: 2
32

18

1

13

7

5

14

19

23

24

34

87

41

53

1.InOrder

2 .Preorder
3.Postorder
Choice: 3

5

7

14

13

1

24

23

19

18

53

87

34

32

Press any key to continue.
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