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Implementation of Queue Datastructure using Linked
List - C Programming

#include<stdio.h>

#include<conio.h>

struct Node

{

int data;

struct Node *next;

}*front = NULL,*rear -= NULL;

void insert(int);

void delete();

void display();

void main()

{

int choice, value;

clrscr();

printf("\n:: Queue Implementation using Linked List :i:\n");
while(1){

ppintf(“\n******‘ NENU ******\n“);

~ printf("1. Insert\n2. Delete\n3. Display\nd. Exit\n");
printf("Enter your choice: ");

3

scanf("%d",&choice);
switch(choice){

case 1: printf("Enter the value to be insert: ");
scanf("%d", &value);
insert(value);
break;

case 2: delete(); break;

case 3: display(); break;
case 4: exit(e
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}

void insert(int value)

{

default: printf("\nWrong selection!!! Please try again!!!\n");

struct Node *newNode;

newNode = (struct Node*)malloc(sizeof(struct Node));

newNode->data = value;
newNode -> next = NULL;
if(front == NULL)

front = rear =‘newNode;
else{

rear -> next = newNode;

rear = newNode;

}

printf("\nInsertion is Success!!!\n");

* Void delet()

if(front == NULL)
printf("\nQueue is Empty!!!\n");
else{ '
struct Node *temp = front;

front = front -> next;
printf(“\nDeleted element: %d\n", temp->data);

free(CCRIITE

.
) ;b
void display() G

{
if(front == NULL)
printf("\nQueue is Empty!!!\n");

else{
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struct Node *temp = front;

while(temp->next I= NULL){
printf("%d--->",temp->data);
temp = temp -> next;

}
printf("%d--->NULL\n", temp->data);

Stack Applications

RS N S TREVS BT ST (RN S RS N S R )

]
B
Ld

Expressions )

& . )

What is an Expression?

)
In any programming language, if we want to perform any calculation or to frame a condition etc., we 3
use a set of symbols to perform the task. These set of symbols makes an expression. 3
)

An expression can be defined as follows... \
_An expression Is a collection of operators and operands that represents a specific value. )
)

In above definition, operator is a symbol which performs a particular task like arithmetic operation or ‘
logical operation or conditional operation etc., ‘
)

)

)

)

J

. )

)
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erators can perform the task. Here operand can be a direct

Operands are the values on which the op

value or variable or address of memory location.

Expression Types

ed on the operator position, expressions are divided into THREE types. They are as follows...

Bas

1. Infix Expression

2. Postfix Expression

3. Prefix Expression

Infix Expression

In infix expression, operator is used in between the operands.

The general structure of an Infix expression is as follows...

Example

Operand1 ... Operator _ Operand?2

Postfix Expression

In postfix expression, operator is used after operands. We can say that "Operator follows the

Operands".
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The general structure of Postfix expression is as follows. .

"Operands follows the

'ession. operator is_used before operands. We can say that

4 w W

o

AN T L R R

(O S O

—
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Every expression can be represented using all the above three different types of expressions. And

ostfix_ Infix to

we can convert an expression from one form to another form like Infix to P

Prefix, Prefix to Postfix and vice versa.

Infix to Postfix Conversion

Any expression can be represented using three ty_peé of expressions (Infix, Postfix, and Prefix). We

can also convert one type of expression to another type of expression like Infix to Postfix, Infix to

Prefix, Postfix to Prefix and vice versa.
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o Step 4 - Convert the next operator + —--- D = A BC* +

» Step 5 - Convert the next operator = ---—- D ABC*+ =

Finally, given Infix Expression is converted into Postfix Expression as follows...

DABC*+=

Infix to Postfix Conversion using Stack Data Structure

To convert Infix Expression into Postfix Expression using a stack data structure, We can use the

following steps...

1. Read all the symbols one by one from left to right in the given Infix Expression.

2. _If the reading symbol is operand, then directly print it to the result (OQutput).

3. If the reading symbol is left parenthesis (', then Push it on to the Stack.

4. If the reading symbol is right parenthesis ')', then Pop all the contents of stack until

—

respective left parenthesis is poped and print each poped symbol to the result.

S. If the reading symbol is operator (+ , -, * , / etc.,), then Push it on to the Stack.

However, first pop the operators which are already on the stack that have higher or

equal precedence than current operator and print them to the result.

Example

Consider the following Infix Expression. ..
(A+B)*(C-D)

The given infix expression can be converted into postfix expression using Stack data Structure as

follows. ..
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Reading Postfix )
Character - STACK . Expression
z s .;,
. ' : p
Initially ¢+ Stack s EMPTY : EMPTY :
: : ;
: ; )
: : )
: : )
: (N R : D
( : Push *{ P EMPTY |
: J
: : >
. E )
: : )
A No operation . A |
-Since ‘A’ is OPERAND .
= - . J
. J
R S ‘ : )
. : ) Tt Ty
: : )
: | . J
" + '+ has low priority - fop . :
. than ‘(' so, kA A
: PUSH '+ : )
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The final Postfix Expression is as follows. . :
AB+CD-* ’

]

2

J

)

)

S

Postfix Expression Evaluation

A postfix expression is a collection of operators and operands in which the operator is placed after

the operands. That means, in a postfix expression the operator 'follows the operands.

Postfix Expression has following general structure...

Example

Operand1 -

Postfix Expression Evaluation using Stack Data Structure

$ 0@ ¢ 6 @ @ € B B BB € B & © & © @ @ @ o v o
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A postfix expression can be evaluated using the Stack data structure. To evaluate a postfix

expression using Stack data structure we can use the following steps...

1. Read all the symbols one by one from left to right in the given Postfix Expression
2. If the reading symbol is operand, then push it on to the Stack.

3. If the reading symbol is operator (+ , -, * ./ etc.,lgmen perform TWO pop operations

and store the two popped oparands in two different variables (operand1 and

operand2). Then perform reading symbol operation using operand1 and operand2 and

push result back on to the Stack.

4. Flnhllv! perform a pop operation and display t_he popped value as final resulit.

Example

Consider the followig_g Expression...
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Infix Expression (5 + 3) * (8 -2) °
_'Postfix Expression 53 +82-* :

Above Postfix Expression can be evaluated by using Stack Data Structure as follow..

- Reading: Stack . Evaluated

Symbol Operations :Part of Expresswo
...........-......--..E ............................................... E ....................... .
. . i

Initially : Stack is Empty [—] | Nothing,

5 push(5) . Nothing,

T M S S s mm S e e e S S e am —— — o— — — — — — — — — — — A . a— P o —— e ——

3 push(3) = Nothing

» v
. i
M e
™ )
. LN
.
. h
.
4 g
—— . :
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