MORADABAD INSTITUTE OF TECHNOLOGY
MORADABAD

In Pursuit of Excellence

SESSION: 2015-20

PRACTICAL FILE
DATA STRUCTURES USING C LAB

(KCS351)
SUBMITTED TO: SUBMITTED BY:
MR. MANOJ KUMAR SINGH NAME: Harshit Pandey
ROLL. NO.: 1808210063
V( " BRANCH: CSE
a BATCH: A3
S\
N
Soﬂwose ecx\(\o\og
0(\ & e?\(:\'\\u\e 0‘0‘\
Rt Sy 2480
0 \8



INDEX

whle Y
4 \nsihy .
oa : A \’,‘“‘.C&UO\

‘\AO'ada- ,‘vlu\, o

e hmr2lat

S.No. |  DATE OBIJECT PAGE No. SIGN. REMARK
1209 am ) ) ?
1 |06lotha mﬂfop/& two | 0*d—02 %\7 @
A M X ¥
Yrooram +o g
Y, OA)OX /M 9m8;/1:mnf’— Liron| O3-04 ,@\@&\\"‘ \V
’ Seasi (A /\)
& 73}08))0( tmg;w H/’aay 05- 04 ?Qo\o&\\c\
Tigeam . Lo 2 o8\
(‘{_ QO/OX}/Q '%M,O/Cmu\% Se ecsion, 01-08 @
Sox €
| Progrom 10 3 @
S | 1lof)a vmpm Bobble | O%- 10 | Ko
Soxt
. 27[08}q Vyosvemn 4oimple [l-]2
6 l mezi‘ ?nm%m | %\\‘1 @
So~ £ ©2
o
1 o] og)q 3 o Sermendt Qi | V32 1Yy %\\q @
Sov £ &/
S ARSI | R @
8. | o7 ;Af% vokony| 577 et
e
o9~ o
LNy AYY Py >\
|0 | 010} 4 E‘;ﬁ’“gfj% 21-23% | A @
Quonr A ng Ayoy \ND /Kum;r} ) ,
n
g:oiss?*{“ S‘?‘ CS% technco



INDEX

S. No. DATE OBJECT PAGE No. SIGN. REMARK
N NP
Yoplement: Mg Z
15, [I 7770f7y0m}/ j:)é I @\ 3
) INO | ¢y lement Steis . | W7 ‘
’ wning Sy edl In T é\\ -
rogram oo @
5 |5]idn o tomapst-tuore| 2931 C‘j?\\\\\"\
() linled List |
fyf/j“/'ﬁu’v\ Jh 1'W\19?ch«1“£ % 7,
[Y OJ"/////j , f"'r""j"/"f g e 32 - 3y "\\‘\\\j
(/L'(/U«ﬁ Tintcee! NSE \
| /Yaj‘mw B Trp et /@
Ly oTlnl1g | soim o Tewer of 3 36 \\\\0\
Henner [}Yaifum w’!,&\g \,0\
{')Y\(/(Lva,l/'[»n -
YU4rtim b "M7)(u_w~1 \
16 | 0511/19 | Broasy fiton | 3T~ MO [\\\\0\_ @
p‘y(}ﬁ"{aw {O ' lepnent : /@
IF /9”/’3 BFS ¥ Y- 9 %\D\
\
VYOj’chvx b Imprawuﬁ ]
6 L 15lnfig | 2. Y3 - M1 %\\\o\ @
quﬁ*raw\ o Mplemat 9
/9 /ﬂ/////j K'YU\/M(MIS Q/(ﬁ()*(?'fﬁm L{d’ _ V}%\ﬂ @
]?'YOg"YCwm o g |
20| 19/} g fernnnt We -~ W @
Ahondid et N e
SERY




06/08/19 PROGRAM -1 01

OBJECT: Program to multiply two matrix

Source Code:

#include<stdio.h>
void main()
{
int a[10][10],b[10][10],c[10][10],r1,c1,r2,c2,i,j,k;
printf(“Enter the number of rows and columns of matrix1\n”);
scanf(“%d%d”, &r1,&c1);
printf(“Enter Matrix1\n");
for(i=0;i<rl;i++)
{
for(j=0;j<cl;j++)
{
scanf(“%d”,&alil[jl);
}
}

- printf(“Enter the number of rows and columns of matrix2\n”);
scanf(“%d”,&bli][jl);
printf(“Enter Matrix2\n");
for(i=0;i<rl;i++)

{

for(j=0;j<cl;j++)

{

scanf(“%d”, &alilljl);

}

}

if(cl 1=r2)

{

printf(“Product is not possible\n”);

}

else

{

for(i=0;i<rl;i++)

{

for(j=0;j<c2;j++) ///7

{ il

prod=0;

for(k=0; k<cl; k++)

{

prod = prod + a[i][k] * b[k][j];

}

cli]ljl = prod;

}

}

printf(“Product Matrix is\n");

for(i=0;i<rl;i++)

{

for(j=0;j<c2;j++)

{ /
printf(“%a\t", ) gh Kumar
} Dr. SOME>ce \09y
printf(“\n”); prof. & Head \?\\U*e of .‘90\'\\'\0 09
} Moradabad %%2&*100‘
} Moradad?

}




06/08/19 PROGRAM - 1

Output:
Enter the number of rows and columns of matrix1
3
3
Enter Matrix1
1
2
3
4
5
6
7
8
9
Enter the number of rows and columns of matrix2
3
3
Enter Matrix2
1
2
3
a e
5 -
6
7
8
9
Product Matrix is
30 36 42
66 81 96

102 126 150 /\

/{@\\*

&)
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OBIJECT: Program to implement Linear Search

Source Code:

#include<stdio.h>

void main() -

{

int a[100],n,i,s,flag=0;

printf(“Enter the size of array\n”);

scanf(“%d”,&n);

printf(“Enter the array\n”);

for(i=0;i<n;i++)

{

scanf(“%d”,&ali});

}

printf(“Enter the element to be searched\n”);

scanf(“%d”,&s);

for(i=0;i<n;i++)

{

if(a[i] == s)

{

flag=1;

break;

}

}

if(flag == 1)

{

printf(“%d is present at %d index\n”,s,i);

}

else

{

printf(“%d is not present\n”,s);

) i
)
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Output:
Enter the size of array

10
Enter the array

O 00 NO UV H W N

10

Enter the element to be searched
8

8 is present at index 7

, \(b\o%\\&\

PROGRAM - 2
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OBIJECT: Program to implement Binary Search
Source Code:
#include<stdio.h>
void main()
{
Int a[100],i,middle,first,last,n,search;
printf(“Enter the size of array\n”);
scanf(“%d”,&n);
printf(“Enter the elements of array\n”);
for(i=0; i< n; i++)
{
scanf(“%d”,&ali]);
}.
printf(“Enter the element to be searched\n”);
scanf(“%d”,&search);
first=0;
last = n-1;
middle = (first+last)/2;
while(first<=last)
{
if(a[middle]<search)
{
first = middle +1;
}
else if(a[middle]==search)
{
printf(“%d is present at index %d”,s,middle);
break; —

-///
>
/

else
{

last = middle - 1;

}
middle = (first+last)/2;

}
if(first>last)

{ or.

printf(“Element not present\n”); 9‘0‘- @a‘*’d
} N 58202

}

05
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Output:
Enter the size of array

10
Enter the array

O 00 NS, WN -

10
Enter the element to be searched
8

8 is present at index 7 P
X
N\
o

) \\"s

()
a) ﬁ-’\,o

06
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OBIJECT: Program to implement Selection Sort

Source Code:

#include<stdio.h>

void main()

{

int a[100],n,i,j,min,t;

printf(“Enter the size of array\n”);

scanf(“%d”,&n);

printf(“Enter the array\n”);

for(i=0;i<n;i++)

{

scanf(“%d”,&ali]);

}

for(i=0;i<n-1;i++)

{

min = i;

for(j=i+1;j<n;j++)

{

if(afjl<a[min])

min = j; |
} ~
t = a[min];

a[min] = aJi];

alij=t;

}

}

printf(“Sorted array is\n”);
for(i=0;i<n;i++)

{

printf(“%d\t”,a[i]);

}

}
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Output:
Enter the size of array

10
Enter the array
10

N W SR U N0 W

Sorted array is
1 2 3 4 5 6 7 8 9 10

Mg
D ‘ ) Som a d' CSE _‘ech“()\og‘

& He2 e of
prof- & gt oot
‘\:R‘iﬁabad'%

(o)
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PROGRAM -5

OBJECT: Program to implement Bubble Sort

Source Code:

#include<stdio.h>

void main()

{

int a[100],i,j,n,t;
printf(“Enter the size of array\n”);
scanf(“%d”,&n);
printf(“Enter the array\n”);
for(i=0;i<n;i++)

{

scanf(“%d”,&ali]);

}

for(i=0;i<n-1;i++)

{

for(j=0;j<n-i-1; j++)

{

if(a[jl>alj+1])

{

t=afjl;

alj] = afj+1];

alj+1] =t;

}

}

}

printf(“Sorted array is\n”);
for(i=0;i<n;i++)

{

printf(“%d\t”,a[i]);

} /,,,,,
} v

09




27/08/19 PROGRAM -5

Output:
Enter the size of array

10
Enter the array
10

=N W bs 0oy 0w

Sorted array is
1 2 3 4 5 6 7 8 9 10

n
Somi 3, C,SE \\(\0\09\J

(. { 1eC
%wo‘ &Hd \V\S““’\ego\
Woredae a2

o2
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PROGRAM -6

OBIJECT: Program to implement Insertion Sort

Source Code:

#include<stdio.h>
void main()

{
int a[100],n,i,j,key;

printf(“Enter the size of array\n”);

scanf(“%d”,&n);
printf(“Enter the array\n”);
for(i=0;i<n;i++)

{
scanf(“%d”,&alil);
}
for(i=1;i<n;i++)
{

key = ali];

j=i-1;

{ ,

while(j>=0 && a[jl>key)
{

alj+1] = key;

i=j1

}

alj+1] = key;

}

printf(“Sorted array is\n”);
for(i=0;i<n;i++)

{

printf(“%d\t”,ali]);

} /‘

} /

£
/

11
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Output:
Enter the size of array

10
Enter the array
10

= N W s 0oy 0O

Sorted array is
1 2 3 4 5 6 7 8 9 10

Y

12
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Source Code:

PROGRAM - 7
OBIJECT: Program to implement Quick Sort

#include<stdio.h>
int partition(int a[], intp, intr)

{
inti,j,x,temp;
x=alp};
i=p-1;
j=r+1;
while{1)

{

do

{

=

Ywhile{a[j] > x);
do

{

i++;

twhile(ali] < x);
if(i < j)

{

temp = alil;
ali] = a[il;

afjj = temp;

}

else

return j;

}

}

void quicksort(int af}, int p, intr)

{

intg;
iflp<r)
{

q = partition(a, p, r);
quicksort(a , p, q);

quicksort{a, g+1
}

}

void main()

{

int a[100],i, n;

printf{"Enter the
scanf("%d",&n);

printf{("Enter array\n");
for(i=0;i<n;i++)

{

5.7);

size of array\n");

scanf("%d", &ali]);

}
quicksort(a, 0,

printf("Sorted array is\n");

for(i=0;i<n;

{

printf("%d ",a[i]);

1

n-1); XJ\/K Ku al
mes
i++) Df. S&o\_\ead’ CSS‘ Techno\og\f
P\'O‘ d\Y\S\\m‘e 07
Morada® 2440
Mor?

13 |




03/09/19 PROGRAM - 7
Output:
Enter the size of array
10
Enter array
10

N WS U O N 0w

Sorted array is
1 2 3 4 5 6 7 8 9 10




17/09/19 PROGRAM - 8 15
OBJECT: Program to implement Stack using Array
Source Code:
#include<stdio.h>
#include<stdiib.h>

int stack[20];
intn;
int top =-1,;

void push(int item)

{

if(top == n-1)

{

printf("Stack Overflow\n");

return;

}

top = top+1;

stack[top] = item;

} S
void pop()

i
1

int x;

if(top==-1)

{

printf(“Stack Underfiow\n");

return;

}

x = stack[top];

top=top -1,

printf{("\nEiement deieted is: %d\n",x);

1
J

void display()

{

inti;

if(top==-1)

{

printf("Stack is empty\n");

return;
) a(
} W\“‘\

S yooN
for(i=top;i>=0;i--) o((\e ‘05%\%(,““0
{ O 5. P i on
O a0\ {24
printf(“%d “,stack[i]); } ?“0‘3‘\:63‘0?’6

} , ER\
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printf("\n");

}

void main()

{

int m,item;

printf("Enter the value of n: ");
scanf("%d",&n);

do

{

printf("\n1: Push");

printf("\n2: Pop");

printf("\n3: Display");

printf("\n4: Exit");

printf{("\nEnter your choice: ");
scanf("%d",&m);

switch(m)

{

case l:printf(“Enter the element: ");
scanf("%d",&item);

push(item);

break;

case 2:pop();

break;

case 3:display();

break;

case 4:printf(“Program Ended\n”);
break;

defauit:printf(*Wrong Choice\n");
}

while(m!=4);

} v

e

e

e

16
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PROGRAM - 8

Output:

Enter the value of n: 5

1: Push

2: Pop

3: Display

4: Exit

Enter your choice: 1
Enter the element: 1

1: Push

2: Pop

3: Display

4: Exit

Enter your choice: 1
Enter the element: 2

1: Push

2: Pop

3: Display

4: Exit

Enter your choice: 1
Enter the element: 3

1: Push

2: Pop

3: Display

4: Exit

Enter your choice: 1
Enter the element: 4

1: Push /

2: Pop %
3: Display

4: Exit

Enter your choice: 3

4321

1: Push

2: Pop

3: Display '

4: Exit ;\\%
Enter your choice: 2 9 \
Element deleted is: 4 \

1: Push

2: Pop

3: Display

4: Exit

Enter your choice: 3
321

1: Push \)ma‘

2: Pop es\\ \ooN
5o Ok ot 0O CSE _ aned

4: Exit
Enter your choice: 4 o '.“C)?'é‘
Program Ended Aot ?l¢

17




01/10/19 PROGRAM -9 18
OBJECT: Program to implement Queue using Array
Source Code:

#include <stdio.h>

#include <stdlib.h>

struct Queue

{

int size;

int front;

int rear;

int *Q;

b

void Create(struct Queue *q,int size)

{

g->size = size;

g->front = g->rear = -1;

g->Q = (int*)malloc(sizeof(int)*g->size);

}

void Enqueue(struct Queue *q,int x)

{

if(g->rear == g->size-1)

printf("Queue is full\n");

else

{

g->rear++;

g->Q[g->rear] = x;
} ,.,//'
} ///
int Dequeue(struct Queue *q) /
{ /
intx=-1;
if(g->front == g->rear)
{
printf("Queue is empty\n");
printf("Nothing Deleted\n");
}
else
{
g->front++;
x = g->Q[qg->front];
printf("%d is deleted\n",x);

}
return x;
r . a(
} M}‘“
void Display(struct Queue q) . 50(“ a0, (‘,SE‘_‘ ec\,\“o\OQ‘i
{ prof. & \;\S \(\S'\"\“\Ago\
inti; Mo‘adﬁabad‘zb'
for(i=g.front+1;i<=q.rear;i++) wor?

printf("%d ",q.Qli]);
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PROGRAM -9
printf("\n");
}
void main()
{
struct Queue Q;
int size,m,x;
printf("Enter the size of Queue: ");
scanf("%d",&size);
Create(&Q,size);
do
{
printf(“\n”);
printf("Press 1 to Enqueue\n");
printf("Press 2 to Dequeue\n");
printf("Press 3 to Display\n");
printf("Press 4 to Exit\n");
printf("Enter the choice: ");
scanf("%d",&m);
switch(m)
{
case 1:printf("Enter the element to be inserted: ");
scanf("%d",&x);
Enqueue(&Q,x);
break;
case 2:Dequeue(&Q);
break; /
case 3:Display(Q); /
break; i
case 4:printf("Program Ended\n");
break; /
default:printf("Wro?( Choice\n");

break;
} /
twhile(m!=4);

}

/

or. 3P

e
peot -(f’bad S a0

S

e ot 1eC

\\h()‘a aadabad'

19
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Output:

Enter the size of Queue: 5

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the element to be inserted: 1

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the element to be inserted: 2

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the element to be inserted: 3

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice: 3
123

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice: 2
1is deleted

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice: 3
23

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice: 4
Program Ended

PROGRAM -9

20
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PROGRAM - 10

OBJECT: Program to implement Circular Queue using Array
Source Code:

#include <stdio.h>

#include <stdlib.h>

struct Queue

{

int size;

int front;

int rear;

int *Q;

b

void Create(struct Queue *q,int size)

r
1

g->size = size;

g->front = g->rear = 0;

g->Q = {int*}maitoc{sizeof(int)*g->size);
}

void Enqueue(struct Queue *q,int x)
{

if((g->rear+1)%qg->size == g->front)
printf("Queue is ful\n");

eise

{

g->rear = (q->rear+1)%q->size;
g->Q[g->rear] = x;

}

}

int Dequeue(struct Queue *q)

{

intx=-1;
if(g->front == g->rear)
f -/

L
printf("Queue is empty\n");
printf("Nothing Déleted\n");
H
else
{
g->front = (g->front+1)%qg->size;
x = q->Q[qg->front];

printf("%d is deleted\n",x);

}

return x;

}

void Display(struct Queue q)

{
inti=(qg.front+1)%q.size;

“do

{




01/10/19

AM - 10

hY)
X2
o
)
X

printf("%d ",q.Q[i]);

i = (i+1)%q.size;
twhile(il=(q.rear+1)%q.size);
printf("\n");

}

void main()

{

struct Queue Q

int size,m,x;

printf("Enter the size of Queue: ");
scanf("%d",&size);
Create(&Q,size});

do

{

printf("\n”);

printf("Press 1 to Enqueue\n");
printf("Press 2 to Dequeue\n");
printf("Press 3 to Display\n");
printf("Press 4 to Exit\n");
printf("Enter the choice: ");
scanf("%d",&m);

switch(m)

{ i

case l:printf("Enter the element to be inserted: ");
scanf({"%d",8&x);

Enqueue(&Q,x);

break;

case 2:Dequeue(&Q);

break;

case 3:Display(Q);

break;

case 4:printf("Program Ended\n");
break;

defauit:printf{"Wrong Choice\n");
break; )

} gl
twhiie(mi=4);
}

MeS' e \ooy
D S0\ea0, 020& T
Prol e \“S““XAOO‘\
“‘o‘ax%dabad’z
NS

22
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Qutput:

Enter the size of Queue: 5

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the eilement to be inserted:

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the eilement to be inserted:

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the element to be inserted:

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to Exit

Enter the choice: 1

Enter the element to be inseried:

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice: 3
1234

Press 1 to Enqueue
Press 2 to Dequeue
Press 3 to Display
Press 4 to Exit
Enter the choice;
rogram End

N

PROGRAM - 10

23
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PROGRAM - 11
OBJECT: Program to implement Merge Sort

Source Code:

#include<stdio.h>

void Merge(int A[],int |int mid,int h)
{

inti=1,j=mid+1,k=1;

int B[100];

while(i<=mid && j<=h)

{

if(A[i]<A[j])

Blk++] = A[i++];

else

Blk++] = A[j++];

}

while(i<=mid)

Blk++] = Afi++];

while(j<=h)

Blk++] = A[j++];

for(i=0;i<=h;i++)

Ali] = B[i];

}

void MergeSort(int A[],int |,int h)

{

int mid;

if(l<h)

{

mid = (I+h)/2;

MergeSort(A,l,mid);
MergeSort(A,mid+1,h);
Merge(A,l,mid,h);

1

}

void main()

{ /////, -
int A[100],n,i; -
printf("Enter the size of array\n");

scanf("%d",&n); '
printf("Enter the a?v\n/");
for(i=0;i<n;i++)

scanf("%d",&A[#]);
MergeSort(A,0,n-1);

printf("Sorted array\n"); /\ﬁ/
for(i=0;i<n;i++) v \( Uma(
printf("%d\t",A[i]); esS
OMTY CSE _ ooto®
} D(' S& \'\ead!\g\e 0‘190““
prot apad \“S\\ 240"

24




15/10/19
Qutput:
Enter the size of array
10 ‘
Enter the array
10

PROGRAM - 11

=N W R UTO 9 0 W

Sorted array
1 2 3 4 5 6 7

25
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PROGRAM - 12
OBJECT: Program to implement Stack using Linked List

Source Code:

#include<stdio.h>
#include<stdlib.h>
struct Node

{

int data;

struct Node *next;
}*top=NULL;

void Push(int x)

{

struct Node *t = NULL;
t = (struct Node*)malloc(sizeof(struct Node));
if(t==NULL)

{

printf("Stack Overflow\n");
return;

}

else

{

t->data=x;

t->next = NULL;
if(top==NULL})

top=t;

else

{

t->next = top;

top =t;

}

}

}

int Pop()

{ ;
struct Node *p =top;
int x = -1; -
if(top==NULL
{
printf(

tack Underflow\n");

{
top = top->next; Uma‘
x = p->data; me c oY
free(p); Dr. ‘5&? 332\‘.\,5\2 of "\ec'“m\o
printf("%d is Popped\n",x); Pro ganad \%_QAAOO
) N\O‘a‘adaba
W\O
return x;

}

26
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PROGRAM - 12
void Display()
{
struct Node *p = top;
while(p)
{
printf("%d ",p->data);
p = p->next;
}
printf("\n");
}
void main()
{
int ch,x;
do
{
printf("\n");
printf("Press 1 to Push\n");
printf("Press 2 to Pop\n");
printf("Press 3 to Display\n");
printf("Press 4 to exit\n");
printf("Enter the choice: ");
scanf("%d",&ch);
switch(ch)
{
case 1:printf("Enter the element to be Pushed: ");
scanf("%d",&x);
Push(x);
break;
case 2:Pop();
break;
case 2:Display();
break; b ¢
case 4:printf("Pro 361 Ended\n");

hile(ch!=4);

Dr. Somesh Kumar
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Qutput:
Press 1 to Push

Press 2 to Pop

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Pushed: 1

Press 1 to Push

Press 2 to Pop

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Pushed: 2

Press 1 to Push

Press 2 to Pop

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Pushed: 3

Press 1 to Push
Press 2 to Pop
Press 3 to Display
Press 4 to exit
Enter the choice: 3
321

Press 1 to Push
Press 2 to Pop
Press 3 to Display
Press 4 to exit
Enter the choice: 4
Program Ended
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OBJECT: Program to implement Queue using Linked List
Source Code:
#include<stdio.h>
#include<stdlib.h>
struct Node
{
int data;
struct Node *next;
}Pfront=NULL, *rear=NULL;
void Enqueue(int x)
{
struct Node *t = NULL;
t = (struct Node*)malloc(sizeof(struct Node));
if(t==NULL)
{
printf("Queue is full\n");
return;
}
else
{
t->data = x;
t->next = NULL;
if(front==NULL)

{
front=t;
rear =1; : i
} : ///,
else - i
{ : '
rear->next =1t;
rear=t;
}
}
}
int Dequeue()
{
struct Node *p = front;
intx=-1;
if(front==NULL) [/ )
{ o)
. : e )5/\\/\\)((‘
printf("Queue is empty\n"); X\ o)
} @2 % (o
A
f‘se 0‘@%&@@?«;\\};&@“
? AoV 20"
front = front->next; | “‘:‘:2(863“
X = p->data;
free(p);

printf("%d is Dequeued\n",x);
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| _
return x;

}

void Dispiay()

{

struct Node *p = front;
while(p)

{ ,

printf("%d ",p->data);
p = p->next;

}

printf("\n");

}

void main()

{

int ch,x;

do

{

printf("\n");

printf("Press 1 to Enqueue\n");

printf("Press 2 to Dequeue\n");

printf{"Press 3 to Display\n");

printf("Press 4 to exit\n");

printf("Enter the choice: ");

scanf("%d",&ch);

switch(ch)

{

case L:printf("Enter the element to be Enqueued: ");
scanf("%d",&x);
Enqueue(x);

break;

case 2:Dequeue();

break; o
case 3:Display(); -
break; ;

}while(ch!=4);
; Wﬁ\@f

%xo‘ &\—\63\ \G\I 5 N
_* \}

“‘0"“‘63(?; m-) A

W\
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Qutput:

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Enqueued: 1

PROGRAM - 13

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Enqueued: 2

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Enqueued: 3

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display

Press 4 to exit

Enter the choice: 1

Enter the element to be Enqueued: 4

Press 1 to Enqueue

Press 2 to Dequeue

Press 3 to Display ; ~
Press 4 to exit :
Enter the choice: 3
1234%:, 7

Press 1 to Enqueue
Press 2 10 Dequeue
Press 3 to Display
Press 4 to exit
Enter the choice: 4
Program Ended

i
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OBJECT: Program to implement priority queue using Linked List

Source Code:

#include<stdio.h>
#include<stdlib.h>

typedef struct node

{

int priority;

int info;

struct node *link;

INODE;

NODE *front = NULL;

void insert(int item,int priority)

{

NODE *tmp,*q;

tmp = (NODE*)malloc(sizeof(NODE)):
tmp->info = item;

tmp->priority = priority;
if(front==NULL || priority<front->priority)

{

tmp->link = front;
front = tmp;

}

else

{

g = front;
while(g->link!=NULL && g->link->priority<=priority)
q = g->link;
tmp->link = g->link;
g->link = tmp;

}

1

void del()

{

NODE *tmp;

if(front==NULL)
printf("Queue Underflow\n");

else
{
tmp = front;
printf("Deleted item is %d\n",tmp->info);
front = front->link; \{
free(tmp) W o
ree(tmp); N
yod

! So‘“ic\?:%ﬂ*‘““o

. e
b Ot x,?‘*\'\é\(\‘o\‘\%&ﬂo\
void display() . 9(0‘363\)%b ad.’L
{ ‘ WO ada

ol
NODE *ptr; W
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ptr = front;
if(front==NULL)
printf("Queue is Empty\n");
else
{
printf("Queue is :\n");
printf("Priority item\n");
while(ptri=NULL)
{
printf("(%d,%d)\n",ptr->priority,ptr->info);
ptr = ptr->link;
}
}
printf("\n");
}
void main()
{
int choice,item, priority;
do
{
printf("1. Insert\n");
printf("2. Delete\n");
printf("3. Display\n");
printf("4. Quit\n");
printf("Enter your choice: ");
scanf("%d",&choice);
switch(choice)

{

case 1:prinff("lnput the item value to be added i

scanf("%d",&item);
printf("Enter the priority: ");
scanf("%d", &priority);
insert(item,priority);
printf("\n");
break;

case 2:del();
printf("\n");
break;

case 3:display();
break;

case 4:printf("Program Ended\n");
break;

default:printf("Wrong Choice\n");
} 4

twhile(choice!=4);

}
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Output:
1. Insert

2. Delete

3. Display

4. Quit

Enter your choice: 1

Input the item value to be added in the queue: 1
Enter the priority: 3

1. Insert

2. Delete

3. Display

4. Quit

Enter your choice: 1

Input the item value to be added in the queue: 1
Enter the priority: 6

1. Insert

2. Delete

3. Display

4. Quit

Enter your choice: 3

Queueis: '
Priority item
(3,1) B

(6,1)

1. Insert _
2. Delete \‘\\
3. Display

4. Quit ©

Enter your choice: 4

Program Ended /Wb
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OBIJECT: Program to implement solution of Tower of Hanoi problem using recursion
Source Code:

#include<stdio.h>

void TOH(int n,char A,char B,char C)
{

if(n>0)

{

TOH(n-1,A,C,B);
printf("(%c,%c)\n",A,C);
TOH(n-1,B,A,C);

}

}

void main()

{

intn;

printf("Enter the number of rings\n");
scanf("%d",&n);

printf("Moves\n");
TOH(n,'A",'B','C");

}
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Qutput:
Enter the number of rings
5 .
Moves
(A,C)
(A,B)
(C,B)
(A,C)
(B,A)

(B,C) | , ()&
(A,0)
N
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OBIJECT: Program to implement Binary Search Tree
Source Code:
#include<stdio.h>
#include<stdlib.h>
struct node

{

int info;

struct node *left, *right;
F*root=NULL;

void inorder(struct node *r)

{

if (r I= NULL)

{

inorder(r->left);

printf("%d \n", r->info);
inorder(r->right);

}

}

void preorder(struct node *r)
{

if (r 1= NULL)

{

printf("%d \n", r->info);
preorder(r->left);
preorder(r->right);

}

}

void postorder(struct node *r
{

if (r I= NULL)
{
postorder->left);
postorder(r->right);

printf("%d \n", r->info); Dr. S&O\:‘;Sj 3 S
} \:A'ggdabad Instilo’®
} Moradaba™
void insert(int item)

{

struct node *temp,*q,*p;
temp= (struct node *)malloc(sizeof(struct node));
temp->info = item;
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temp->left = temp->right = NULL;
if (root == NULL)

{

root=temp;
return;

}

g=root;
while(q!=NULL)

{
if(item==q->info)
{
printf("\nelement already exist");
return;

}
if(item<qg->info)
{

pP=q;

q=q->left;

}

else
if(item>q->info)
{

p=q;
q=q->right;
}

}

if(item>p->info

p->left=temp;

}

int main()

{

int item,ch;

while(1)

{

printf(“\n1. insert node");
printf("\n2. display in inorder");
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printf("\n3. display in preorder");
printf("\n4. display in postorder");
printf("\n5. exit");
printf("\nenter your choice:");
scanf("%d",&ch);
switch(ch)

{

case 1: printf("enter the element:");
scanf("%d",&item);

insert(item);

break;

case 2: inorder(root);

break;

case 3: preorder(root);

break;

case 4: postorder(root);

break;

case 5: printf(“Program Ended\n”);
break;

default:printf(“Wrong Choice\n”);
break;
}

}

return 0;

}
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Qutput:

1. insert node
2. display in inorder
3. display in preorder
4. display in postorder
5. exit '
enter your choice:1
enter the element:10

1. insert node

2. display in inorder
3. display in preorder
4. display in postorder
5. exit

enter your choice:1
enter the element:5

1. insert node

2. display in inorder

3. display in preorder
4. display in postorder
5. exit

enter your choice:2

5

10

1. insert node

2. display in inorder

3. display in preorder
4. display in postorder
5. exit

enter your choice: 5

PROGRAM - 16
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OBJECT: Program to implement BFS

19/11/19

Source Code:
#include<stdio.h>
int a[25][25];
int q[25];
int visited[25];
int n;
int front =0, rear = -1;
void bfs(int s) {
inti;
printf("%d",s);
for(i=0; i< n; i++)
if(a[s][i]==1 && visited[i]==0)
q[++rear] =i;
if(front <= rear) {
visited[qg[front]] = 1;
bfs(q[front++]);
}
}

int main() {

int s,ij;

printf("\n Enter the number of vertices:");
scanf("%d", &n);

for(i=0; i < n; i++) {

qlil = 0;
visited[i] = 0;
}

printf("\n Enter adjacency matrix:\n");
for(i=0; i<n; i++) {
for(j=0;j<n;j++) {
scanf("%d", &ali][j]);
}

}

printf("\n Enter the sourc
scanf("%d", &s);

‘bfs(s) ;
}
el
SO(M@Q C““o\og‘
Of- &\'\e?z{\\u\e °‘0‘\e
OV " ad WA A0
.P\}\o‘a{gggbad‘ .
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Output:

PROGRAM - 17

Enter the number of vertices: 9

Enter Adjacency matrix:
011100000
000010000
010000000
001000100
001000000
001010010
001001000
000010001
000001100

Enter the source vertex:
012346578
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OBJECT: Program to implement DFS
Source Code:
#include<stdio.h>
#include<stdlib.h>
int G[25][25],visited[25],n;
void dfs(int s,int d)
{
int j;
printf("\n%d",s);
visited[s]=1;
if(s==d)
{
printf("\ncompleted");
exit(0);
}
for(j=0;j<n;j++)
if(G[s][j]==1 && visited[j]==0)
dfs(j,d);
}
int main()
{
inti,j,s,d;
printf("Enter number of vertices:");
scanf("%d",&n);
printf("\nEnter adjecency matrix of the graph:");
for(i=0;i<n;i++)
for(j=0;j<n;j++)
scanf("%d",&G[i][j]);
for(i=0;i<n;i++)
* visited[i]=0;
printf("\n enter the source node: "
scanf("%d",&s);
printf("\n enter the d
scanf("%d",&d);

ination: ");

dfs(s,d);
}
/ot
«\a
oﬂ\eshc\ég a0
OF. 2 vead: e ol
oot & ol AR
\\]\O‘ada(‘;ab a2d-¢
2
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Output:
011100000
000010000
010000000
001000100
001000000
001010010
001001000
000010001
000001100

enter the source node: 8
enter the destination:

AN B =N U
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OBJECT: Program to implement Kru

PROGRAM - 19
skal’s algorithm to find minimum spanning tree of a

Source Code:

#include<stdio.h>
#define MAX 30
typedef struct edge

{

intu,v,w;

ledge;

typedef struct edgelist
{

edge data[MAX];
intn;

tedgelist;

edgelist elist;

int adj[MAX][MAX],n;
edgelist spanlist;.
void kruskal();

given graph

int find(int belongs[],int vertexno);
void unionl(int belongs[],int t1,int t2);

void sort();
void print();
int main()

{

inti,j,total_cost;

printf("\nEnter number of vertices: ");

scanf("%d",&n);

printf("\nEnter the adjacency matrix:\n");

for(i=0;i<n;i++)
for(j=0;j<n;j++)
scanf("%d",&adj[il[j]);
kruskal();
print();

}

void kruskal()
{

int belongs|
elist.n=0;
for(i=1;j
for(j=0;j<i;j++)

{

if(adj[i][j1!=0)

{

elist.datalelist.n].u=i;
elist.data[elist.n].v=j;
elist.datafelist.n].w=adj[i][j];
elist.n++;

}

}

sort{);
for(i=0;i<n;i++)

1,i,j,s1,52;

[
Dr. Somes K\auma
prof. & ac, e of Techno!S
roradabad Instity o1
‘;\/(\)o\'a ad"ZA

45




19/11/19
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belongs|i]=i;
spanlist.n=0;
for(i=0;i<elist.n;i++)
{
s1=find(belongs,elist.data[i].u);
s2=find(belongs,elist.datali].v);
if(s1l=s2)
{
spanlist.data[spanlist.n]=elist.datali];
spanlist.n=spanlist.n+1;
union1(belongs,s1,s2);
}
}
}
int find(int belongs[],int vertexno)
{
return(belongs[vertexno]);
}
void unionl(int belongs[],int t1,int t2)
{
inti;
for(i=0;i<n;i++)
if(belongs[i]==t2)
belongs[i]=t1;
}
void sort()
{
inti,j;
edge temp;
for(i=1;i<elist.n;i++)
for(j=0;j<elist.n-1;j++)
if(elist.data[j].w>elist.data[j+1].w)
¢ _
temp=elist.data[j];
elist.data[j]=elist.datalj
elist.datafj+1]=te

int i,cost=0;

for(i=0;i<spanlist.n;i++)

{

printf("\n%d\t%d\t%d" spanlist.data[i].u,spanlist.data[i].v,spanlist.data[i].w);
cost=cost+spanlist.datali].w;

}

printf("\n\nCost of the spanning tree=%d",cost); ¢

} A (
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Qutput:

PROGRAM - 19
Enter number of vertices: 6

Enter the adjacency matrix:

031600
305030
150564
605002
036006
004260
2 0 1
5 3 2
1 0 3
4 1 3
5 2 4

Cost of the spanning tree=
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48

OBJECT: Program to implement warshall’s algorithm to find all pair shortest path of a graph

Source Code:
#include<stdio.h>
#include<math.h>
int g[25][25);
intn;
int min(int a,int b)
{
if(a<b)
return(a);
else
return(b);
}
void warshal()
{
inti,jk;
for(i=0;i<n;i++)
for(j=0;j<n;j++)
if(qlil[j1==0)
qlillj1=999;
for(k=0;k<n;k++)
for(i=0;i<n;i++)
for(j=0;j<n;j++)
{
alillil=min(q[iliLalil[kI+q[k](j]);
}
}
int main()
{
int i,j;
printf("\nEnter the number of vertices:");
scanf("%d",&n);
printf("\nEnter weight matrix of the graph:\n");
for(i=0;i<n;i++)
for(j=0;j<n;j++)
scanf("%d",&qli][j1);
warshal();
printf("\n Transitive closure:
for(i=0;i<n;i++)
{
for(j=0;j<n;j++)
printf("%d\t",q[i1lj]);
printf("\n");
}
}
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Output:

Enter the number of vertices:6

Enter weight matrix of the graph:
031600
305030
150564
605002
036006
004260

Transitive closure:
3 1 6
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