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Unit IV - LINEAR DATA STRUCTURES – STACKS AND QUEUES      
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implementation – Double ended Queues – applications of queues 
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Class / Sem: I CSE / II Semester 
Subject Code: CS 6202 
Subject: Programming and Data Structures I 
Prepared By T. Vithya 
Lesson Plan for  Introduction to stacks and queues 
Time: 45 Minutes 
Lesson. No: 1/10 

1. Topics to be covered:  Introduction to stacks and queues 
2. Skills Addressed    : Listening 
3. Objectives of this Lesson Plan: 

To enable students to understand the basic concepts of stacks and queues. 
4. Outcome (s): 

At the end of the lesson the students will be able to:  
x Understand the use of stack data structure.\ 
x Illustrate the use of queues. 

5. Link Sheet: 
x What is linear data structure? 
x Define stack. 
x Define queues. 
x List the applications of stack and queues. 

6. Evocation: (5 Minutes) 

  
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 
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x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014. 
9. Application 

Backtracking, Towers of Hanoi. 
 

                               4.1 Linear Data Structures 
 

Data structure is the structural representation of logical relationships between elements of data. 
In other words a data structure is a way of organizing data items by considering its relationship 
to each other. Data structure mainly specifies the structured organization of data, by providing 
accessing methods with correct degree of associativity. Data structure affects the design of both 
the structural and functional aspects of a program. 

Algorithm + Data Structure = Program 
Data structures: 

There are two types of data structure Linear and Nonlinear data structure. 
Linear data structure: 
In linear data structures, values are arranged in linear fashion. Arrays, lists, stacks and queue are 
examples of linear data structures in which values are stored in a sequence.  
Array 
Arrays are most frequently used in programming. Mathematical problems like matrix, algebra 
and etc can be easily handled by arrays. An array is a collection of homogeneous data elements 
described by a single name. 
List 
A list is an ordered set consisting of a varying number of elements to which insertion and 
deletion can be made. A list represented by displaying the relationship between the adjacent 
elements is said to be a linear list. 
Stack 
A stack is one of the most important and useful non-primitive linear data structure in computer 
science. It is an ordered collection of items into which new data items may be added/inserted and 
from which items may be deleted at only oneend, called the top of the stack. 
Queue 
A queue is logically a first in first out (FIFO or first come first serve) linear data structure. 
The concept of queue can be understood by our real life problems. For example a customer come 
and join in a queue to take the train ticket at the end (rear) and the ticket is issued from the front 
end of queue. 
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Class / Sem: I CSE / II Semester 
Subject Code:  CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for  Stack ADT 
Time: 45 Minutes 
Lesson. No: 2/10 

1. Topics to be covered:  Stack ADT 
2. Skills Addressed    : Understanding 
3. Objectives of this Lesson Plan: 

To enable students to understand the concept of stack. 
4. Outcome (s): 

At the end of the lesson the students will be able to:  

x Use of stack  
x Application of stack. 

5. Link Sheet:  
x Define stack 
x Write a C program to implement stack data structure. 
x Write the routine to perform pop and push operation in stack. 

6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 
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x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014 
9. Application 

Tower of Hanoi 
 

4.2 Stack ADT 

x Stack is a specialized data storage structure (Abstract data type).  
x Unlike arrays, access of elements in a stack is restricted.  
x It has two main functions  

o push  
o pop 

x Insertion in a stack is done using push function and removal from a stack is done using 
pop function.  

x Stack allows access to only the last element inserted hence, an item can be inserted or 
removed from the stack from one end called the top of the stack. It is therefore, also 
called Last-In-First-Out (LIFO) list.  

x Stack has three properties:  
o capacity stands for the maximum number of elements stack can hold  
o size stands for the current size of the stack  
o elements is the array of elements. 

 

 

 Algorithm: 

Stack structure is defined with fields capacity, size and *elements (pointer to the array 
of elements). 
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Functions  
1. createStack function– This function takes the maximum number of elements (maxElements) 
the stack can hold as an argument, creates a stack according to it and returns a pointer to the 
stack. It initializes Stack S using malloc function and its properties. 
2. push function - This function takes the pointer to the top of the stack S and the item (element) 
to be inserted as arguments. Check for the emptiness of stack 
3. pop function - This function takes the pointer to the top of the stack S as an argument. 
4. top function – This function takes the pointer to the top of the stack S as an argument 
and returns the topmost element of the stack S.  

Properties of stacks: 
1. Each function runs in O(1) time. 
2. It has two basic implementations 

x Array-based implementation – It is simple and efficient but the maximum size of the 
stack is fixed. 

x Singly Linked List-based implementation – It’s complicated but there is no limit on the 
stack size, it is subjected to the available memory. 

                                                                                                 
Stacks - C Program source code 
#include<stdio.h> 
#include<stdlib.h> 
/* Stack has three properties. capacity stands for the maximum number of elements stack can 
hold. 
   Size stands for the current size of the stack and elements is the array of elements */ 
typedef struct Stack 
{ 
        int capacity; 
        int size; 
        int *elements; 
}Stack; 
/* crateStack function takes argument the maximum number of elements the stack can hold, 
creates 
   a stack according to it and returns a pointer to the stack. */ 
Stack * createStack(int maxElements) 
{ 
        /* Create a Stack */ 
        Stack *S; 
        S = (Stack *)malloc(sizeof(Stack)); 
        /* Initialise its properties */ 
        S->elements = (int *)malloc(sizeof(int)*maxElements); 
        S->size = 0; 
        S->capacity = maxElements; 
        /* Return the pointer */ 
        return S; 
} 
void pop(Stack *S) 
{ 
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        /* If stack size is zero then it is empty. So we cannot pop */ 
        if(S->size==0) 
        { 
                printf("Stack is Empty\n"); 
                return; 
        } 
        /* Removing an element is equivalent to reducing its size by one */ 
        else 
        { 
                S->size--; 
        } 
        return; 
} 
int top(Stack *S) 
{ 
        if(S->size==0) 
        { 
                printf("Stack is Empty\n"); 
                exit(0); 
        } 
        /* Return the topmost element */ 
        return S->elements[S->size-1]; 
} 
void push(Stack *S,int element) 
{ 
        /* If the stack is full, we cannot push an element into it as there is no space for it.*/ 
        if(S->size == S->capacity) 
        { 
                printf("Stack is Full\n"); 
        } 
        else 
        { 
                /* Push an element on the top of it and increase its size by one*/  
                S->elements[S->size++] = element; 
        } 
        return; 
} 
int main() 
{ 
        Stack *S = createStack(5); 
        push(S,7); 
        push(S,5); 
        push(S,21); 
        push(S,-1); 
        printf("Top element is %d\n",top(S)); 
        pop(S); 
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        printf("Top element is %d\n",top(S)); 
        pop(S); 
        printf("Top element is %d\n",top(S)); 
        pop(S); 
        printf("Top element is %d\n",top(S)); 
 
} 
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Sri Vidya College of Engineering and 
Technology 

Department of Information Technology 
 

Class / Sem: I CSE / II Semester 
Subject Code: CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for  Evaluating arithmetic expressions , Other Applications 
Time: 45 Minutes 
Lesson. No: 3,4,5/10 

1. Topics to be covered:  Evaluating arithmetic expressions 
2. Skills Addressed    : Remembering 
3. Objectives of this Lesson Plan: 

To enable students to understand the use of evaluating the expressions. 
4. Outcome (s): 

At the end of the lesson the students will be able to:  
x Convert expressions frominfix to postfix expressions. 
x Evaluate the arithmetic expressions. 

5. Link Sheet:  
x Convert from infix to postfix 
x Convert from postfix to infix. 

6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 

x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014. 
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9. Application 
Evaluating expressions using stack 

 
4.3 Evaluation of Arithmetic Expressions 

 
Stacks are useful in evaluation of arithmetic expressions. Consider the expression 
5 * 3 +2 + 6 * 4 
The expression can be evaluated by first multiplying 5 and 3, storing the result in A, adding 2 
and A, saving the result in A. We then multiply 6 and 4 and save the answer in B. We finish off 
by adding A and B and leaving the final answer in A. 
A = 15 2 + 
 = 17 
B = 6 4 * 
 = 24 
A = 17 24 + 
 = 41 
We can write this sequence of operations as follows: 
5 3 * 2 + 6 4 * + 
 
This notation is known as postfix notation and is evaluated as described above. We shall 
shortly show how this form can be generated using a stack. 
Basically there are 3 types of notations for expressions. The standard form is known as the 
infix form. The other two are postfix and prefix forms. 
 
Infix: operator is between operands A + B 
Postfix : operator follows operands A B + 
Prefix: operator precedes operands + A B 
 
Note that all infix expressions can not be evaluated by using the left to right order of the 
operators inside the expression. However, the operators in a postfix expression are ALWAYS in 
the correct evaluation order. Thus evaluation of an infix expression is done in two steps. 
 
The first step is to convert it into its equivalent postfix expression. The second step involves 
evaluation of the postfix expression. We shall see in this section, how stacks are useful in 
carrying out both the steps. Let us first examine the basic process of infix to postfix 
conversion. 
 
Infix to postfix conversion: 
a + b * c Infix form 
 (precedence of * is higher than of +) 
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a + (b * c) convert the multiplication 
a + ( b c * ) convert the addition 
a (b c * ) + Remove parentheses 
 a b c * + Postfix form 
Note that there is no need of parentheses in postfix forms. 
 
Example 2: 
( A + B ) * C Infix form 
( A B + ) * C Convert the addition 
(A B + ) C * Convert multiplication 
A B + C * Postfix form 
No need of parenthesis anywhere 
Example 3: 
a + (( b * c ) / d ) 5 
a + ( ( b c * ) /d ) 
(precedence of * and / are same and they are left associative) 
a + ( b c * d / ) 
a b c * d / + 
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Sri Vidya College of Engineering and 
Technology 

Department of Information Technology 
 

Class / Sem: I CSE / II Semester 
Subject Code: CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for  Queue ADT 
Time: 45 Minutes 
Lesson. No: 6/10 

1. Topics to be Covered:  Queue ADT 
2. Skills Addressed    : Listening, Understanding 
3. Objectives of this Lesson Plan: 

To enable students to understand the use of Queue data structure. 
4. Outcome (s): 

At the end of the lesson the students will be able to :  

x Understand the concept of queue data structure in various applications. 
5. Link Sheet:  

x Define Queue. 
x List the applications of queue. 
x Write the routine to insert, delete search an element in queue using array and 

linked list implementataion. 
6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
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8. Textbook :  
x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 

Pearson Education, 1997. 
x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014 

9. Application 
Computing applications: (printer, disk, CPU) 

 

4.4 Queue ADT 

• It is a linear data structure that maintains a list of elements such that insertion happens at 
rear end and deletion happens at front end. 

• FIFO – First In First Out principle 

 

Logical Representation of queues: 

 

Queue implementation: 

• Array implementation of queues 

• Linked list implementation of queues 
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Array Implementation of queues: 

Insert operation(Enqueue)  

• It includes checking whether or not the queue pointer rear is pointing at the upper bound 
of the array. If it is not, rear is incremented by 1 and the new item is placed at the end of 
the queue. 

• Algorithm  

 insert(queue[max],element, front ,rear) 

 Step 1 : Start 

 Step 2 : If front  = NULL goto Step 3 else goto Step 6 

 Step 3 : front = rear = 0 

 Step 4 : queue[front] =  element 

 Step 5 : Goto Step 10 

 Step 6 : If rear = MAX-1 goto Step 7 else goto Step 8 

 Step 7 : Display the message,”Queue is FULL” and goto Step 10 

 Step 8 : rear = rear + 1 

 Step 9 : queue[rear] = element 

 Step 10 : Stop 

• Delete operation(Dequeue)  

– It includes checking whether or not the queue pointer front is already pointing at 
NULL. . If it is not, the item that is being currently pointed is removed from the 
queue and front pointer is incremented by 1. 

– Algorithm 

delete(queue[MAX], front , rear) 

Step 1 : Start 

Step 2 : If front  = NULL and rear =NULL goto Step 3 else goto Step 4 

Step 3 : Display the message,”Queue is Empty” and goto Step 10 

Step 4 : If front  != NULL and front = rear goto Step 5  else goto Step 8 
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Step 5 : Set I = queue[front] 

Step 6 : Set front = rear = -1 

Step 7 : Return the deleted element I and goto Step 10 

Step 8 : Set i=queue[front] 

Step 9 : Return the deleted element i  

Step 10 : Stop   

Program to implement queues using arrays: 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

int queue[100]; 

int front=-1;  

int rear=-1; 

void insert(int); 

int del(); 

void display(); 

void main() 

{ 

 int choice; 

 int num1=0,num2=0; 

while(1) 

 { 

  printf(“\n Select a choice from the following : “); 

  printf(“\n[1] Add an element into the queue”); 

  printf(“\n[2] Remove an element from the queue”); 

  printf(“\n[3] Display the queue elements”); 

  printf(“\n[4] Exit\n”); 

www.studentsfocus.com



Sri Vidya College of Engineering & Technology - Virudhunagar 

CS6202 / Programming and Data Structures I  Page 17 
 

  scanf(“%d”,&choice); 

  switch(choice) 

  { 

   case 1: 

   { 

    printf(“\nEnter the element to be added :”); 

    scanf(“%d”,&num1); 

    insert(num1); 

    break; 

   } 

{ 

    num2=del(); 

    if(num2==9999) 

     ; 

    else 

     printf(“\n %d element removed from the queue”); 

    getch(); 

    break; 

   } 

   case 3: 

   { 

    display(); 

    getch(); 

    break; 

   } 

  case 4: 

    exit(1); 
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    break; 

   default: 

    printf(“\nInvalid choice”); 

    break; 

  } 

 } 

} 

void display() 

{ 

 int i; 

 if(front==-1) 

 { 

  printf(“Queue is empty”); 

  return; 

 } 

 printf(“\n The queue elements are :\n”); 

 for(i=front;i<=rear;i++) 

  printf(“\t%d”,queue[i]); 

} 

void insert(int element) 

{ 

 if(front==-1 ) 

 { 

  front = rear = front +1; 

  queue[front] = element; 

  return; 

 } 
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 if(rear==99) 

 { 

  printf(“Queue is full”); 

  getch(); 

  return; 

 } 

 rear = rear +1; 

 queue[rear]=element; 

} 

void insert(int element) 

{ 

 if(front==-1 ) 

 { 

  front = rear = front +1; 

  queue[front] = element; 

  return; 

 } 

 if(rear==99) 

 { 

  printf(“Queue is full”); 

  getch(); 

  return; 

 } 

 rear = rear +1; 

 queue[rear]=element; 

} 
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Linked Implementation of Queues: 

• It is based on the dynamic memory management techniques which allow allocation and 
de-allocation of memory space at runtime. 

Insert operation: 

It involves the following subtasks : 

1. Reserving memory space of the size of a queue element in memory 

2. Storing the added value at the new location 

3. Linking the new element with existing queue 

4. Updating the rear pointer 

insert(structure queue, value, front , rear)  

Step 1: Start 

Step 2: Set ptr = (struct queue*)malloc(sizeof(struct queue)) 

Step 3 : Set ptr→element=value 

Step 4 : if front =NULL goto Step 5 else goto Step 7 

Step 5 : Set front =rear = ptr  

Step 6 : Set ptr→next = NULL and goto Step 10 

Step 7 : Set rear→next = ptr  

Step 8 : Set ptr→next =NULL 

Step 9 : Set rear = ptr  

Step 10 : Stop 

Delete operation: 

It involves the following subtasks : 

1. Checking whether queue is empty 

2. Retrieving the front most element of the queue 

3. Updating the front pointer 
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4. Returning the retrieved value 

delete(structure queue, front , rear)  

Step 1 : Start 

Step 2 : if front =NULL goto Step 3 else goto Step 4 

Step 3 : Display message, “Queue is empty” and goto Step 7 

Step 4 : Set i = front→element  

Step 5 : Set front = front→next  

Step 6 : Return the deleted element i  

Step 7 : Stop 

Program to implement queues using linked lists: 

#include<stdio.h> 

#include<conio.h> 

#include<stdlib.h> 

struct queue 

{ 

 int element; 

 struct queue *next; 

}; 

struct queue *front = NULL; 

struct queue *rear = NULL; 

void insert(int); 

int del(); 

void display(); 

void main() 

{ 

 int choice; 
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 int num1=0,num2=0; 

 while(1) 

 { 

  printf(“\n Select a choice from the following : “); 

  printf(“\n[1] Add an element into the queue”); 

  printf(“\n[2] Remove an element from the queue”); 

  printf(“\n[3] Display the queue elements”); 

  printf(“\n[4] Exit\n”); 

  scanf(“%d”,&choice); 

  switch(choice) 

  { 

case 1: 

   { 

    printf(“\nEnter the element to be added :”); 

    scanf(“%d”,&num1); 

    insert(num1); 

    break; 

   } 

   case 2: 

   { 

    num2=del(); 

    if(num2==9999) 

     ; 

    else 

     printf(“\n %d element removed from    
 the queue”); 

    getch(); 

    break; 
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   } 

case 3: 

   { 

    display(); 

    getch(); 

    break; 

   } 

   case 4: 

    exit(1); 

    break; 

   default: 

    printf(“\nInvalid choice”); 

    break; 

  } 

 } 

} 

void insert(int element) 

{ 

 struct queue * ptr = (struct queue*)malloc(sizeof(struct queue)); 

 ptr→element=value; 

 if(front =NULL) 

 {  

  front =rear = ptr; 

  ptr→next = NULL; 

 }  

 else  

 {  
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  rear→next = ptr; 

  ptr→next =NULL; 

  rear = ptr; 

 }  

} 

int del() 

{ 

 int i; 

 if(front == NULL) /*checking whether the queue is empty*/ 

 {  

  return(-9999); 

 }  

 else  

 {  

  i = front→element; 

  front = front→next; 

  return i; 

 }  

}  

void display() 

{ 

 struct queue *ptr = front; 

 if(front==NULL) 

 { 

  printf(“Queue is empty”); 

  return; 

 } 
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 printf(“\n The queue elements are :\n”); 

 while(ptr!=rear) 

 { 

  printf(“\t%d”, ptr→element); 

  ptr = ptr→next; 

 } 

 printf(“\t%d”, rear→element); 

}  
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Sri Vidya College of Engineering and 
Technology 

Department of Information Technology 
 

Class / Sem: I CSE / II Semester 
Subject Code: CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for  Circular Queue Implementation 
Time: 45 Minutes 
Lesson. No: 7/10 

1. Topics to be covered:   
2. Skills Addressed    : Remembering 
3. Objectives of this Lesson Plan: 

To enable students to understand the concept of circular queue. 
4. Outcome (s): 

At the end of the lesson the students will be able to illustrate the use of circular queue. 
5. Link Sheet:  

x Define circular queue. 
x List the use of circular queue. 
x Write thw routine to insert and delete an element in circular queue. 

6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 

x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014 
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9. Application 
  Baggage carousel at an airport. 

 
4.7 Circular Queue 

 
 
A circular queue is a particular implementation of a queue. It is very efficient. It is also quite 
useful in low level code, because insertion and deletion are totally independant, which means 
that you don’t have to worry about an interrupt handler trying to do an insertion at the same time 
as your main code is doing a deletion. 

How does it work? 
A circular queue consists of an array that contains the items in the queue, two array indexes and 
an optional length. The indexes are called the head and tail pointers and are labelled H and T on 
the diagram. 

 

The head pointer points to the first element in the queue, and the tail pointer points just beyond 
the last element in the queue. If the tail pointer is before the head pointer, the queue wraps 
around the end of the array. 

OPERATIONS AND ALGORITHMS OF CIRCULAR QUEUE: 

1. Insert Operation: 
                                    Step 1: [Check for the Overflow]  

                                          If front = 1 and rear = n 

                                          Output “Overflow” and return 

                                    Step 2: [Insert element in the queue.] 

                                          Else if front = 0 

                                          front = 1 

                                          rear = 1 
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                                          Q [rear] = value 

                                    Step 3: [Check if the rear at the end of the queue] 

                                          Else if rear = n 

                                          rear = 1 

                                          Q [rear] = value 

                                    Step 4: [insert the element] 

                                          Else 

                                          Rear = rear + 1 

                                          Q [rear] = value 

                                    Step 5: return 

2. Delete Operation: 
                                    Step 1:             [Check for underflow] 

                                          If front = 0 

                                          Output “Underflow” and return 

                                    Step 2: [Remove the element] 

                                          Value = Q [front] 

                                    Step 3: [Check whether the queue is empty or not] 

                                          If front = rear 

                                          front = 0 

                                          rear = 0 

                                    Step 4: [Check the front pointer position] 

                                          Else if front = n 

                                          front = 1 
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                                          Else 

                                          front = front + 1 

                                    Step 5: [Return the removed element] 

                                          Return [value] 

 

Example: 

/*USE OF CIRCULAR QUEUE USING ARRAY.*/ 

#include<stdio.h> 

#define SIZE 3 

int arr[SIZE]; 

int front = 0; 

int rear = 0; 

main() 

{ 

 int ans; 

 clrscr(); 

 do 

 { 

  printf("1. Enter the New Element.\n"); 

  printf("2. Remove the Element.\n"); 

  printf("3. Exit...\n"); 

  printf("Enter your choice :"); 

  scanf("%d",&ans); 

  switch(ans) 

  { 

            case 1: 
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                        insert(); 

                        break; 

            case 2: 

                        rem(); 

                        break; 

            case 3: 

                        break; 

            default: 

                        printf("You have entered wronge choice...."); 

  } 

  }while(ans != 3); 

 getch(); 

 return; 

} 

 

insert() 

{ 

 int newitem; 

 

 if(rear >= SIZE) 

            rear = 1; 

 else 

            rear++; 

 

 if(rear == front) 

 { 

  printf("Your QUEUE is FULL.\n"); 
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  rear--; 

  if(rear==0) 

            rear=SIZE; 

  return; 

 } 

 

 else 

 { 

  printf("Enter New Element :"); 

  scanf("%d",&newitem); 

  arr[rear]=newitem; 

  if(front==0) 

            front=1; 

 } 

 getch(); 

 return; 

} 

rem() 

{ 

 int remitem; 

 if(front < 1) 

 { 

  printf("Your QUEUE is EMPTY...\n"); 

  return; 

 } 

 

 if(front>SIZE) 
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            front=1; 

 

  remitem = arr[front]; 

  printf("The Removed Item is : %d.\n",remitem); 

  if(front==rear) 

  { 

   front=0; 

   rear=0; 

   return; 

  } 

  else 

            front++; 

 getch(); 

 return; 

} 
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Sri Vidya College of Engineering and 
Technology 

Department of Information Technology 
 

Class / Sem: I CSE / II Semester 
Subject Code:  CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for Double Ended Queues 
Time: 45 Minutes 
Lesson. No: 8/10 

1. Topics to be covered:  Double ended Queues 
2. Skills Addressed    : Listening 
3. Objectives of this Lesson Plan: 

To enable students to understand the concept of double ended queues. 
4. Outcome (s): 

At the end of the lesson the students will be able to analyze the use of double ended 
queues. 

5. Link Sheet:  
x Define double ended queue. 
x Give routine for double ended queue. 

6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 

x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014 
9. Application 

Job Scheduling  
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4.8 Double ended Queues 

In computer science, a double-ended queue (dequeue, often abbreviated to deque, 
pronounced deck) is an abstract data type that generalizes a queue, for which elements can be 
added to or removed from either the front (head) or back (tail).[1] It is also often called a head-tail 
linked list, though properly this refers to a specific data structureimplementation  
Algorithm Of Double-Ended Queue: 

1. Insertion in Double-Ended Queue. 
 

                        Step 1: [Check overflow condition] 

                              If rear >= n and front = 0 

                              Output “overflow” and return 

                        Step 2: [Check front pointer value] 

                              If front > 0 

                              front = front – 1 

                              else 

                              return 

                        Step 3: [Insert element at the front end] 

                              Q [front] = value 

                        Step 4: [Check rear pointer value] 

                              If rear < n 

                              rear = rear + 1 

                              else 

                              return 

                        Step 5: [Insert element at the rear end] 

                              Q [rear] = value 

                        Step 6: return 

 

2. Deletion in Double-Ended queue. 
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                        Step 1: [Check for underflow] 

                              If front = 0 and rear = 0 

                              Output “Underflow” and return 

                        Step 2: [Delete element at front end] 

                              If front > 0 

                              Value = Q [front] 

                              Return (value) 

                        Step 3: [Check queue for empty] 

                              If front = rear 

                              front = rear = 0 

                              else 

                              front = front + 1 

                        Step 4: [Delete element at the rear end] 

                              If rear > 0 

                              Value = Q [rear] 

                              Return (value) 

                        Step 5: [Check queue for empty] 

                              If front = rear 

                              front = rear = 0 

                              else 

                              rear = rear – 1 

                        Step 6: return 

 

Example: 

 

/*USE OF DOUBLE-ENDED QUEUE USING ARRAY.*/ 
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#include<stdio.h> 

#define SIZE 3 

int arr[SIZE]; 

int front=0; 

int rear = 0; 

main() 

{ 

 int ans; 

 clrscr(); 

 do 

 { 

  printf("1.Enter New Element From Right :\n"); 

  printf("2.Remove Element From Right :\n"); 

  printf("3.Enter New Element From Left :\n"); 

  printf("4.Remove Element From Left :\n"); 

  printf("5.Exit :\n"); 

  printf("Enter Your Choice :"); 

  scanf("%d",&ans); 

  switch(ans) 

  { 

            case 1: 

                        r_insert(); 

                        break; 

            case 2: 

                        r_remove(); 

                        break; 

            case 3: 
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                        l_insert(); 

                        break; 

            case 4: 

                        l_remove(); 

                        break; 

            case 5: 

                        break; 

 

            default: 

                        printf("You have entered wronge choice...."); 

  } 

 }while(ans!=5); 

 getch(); 

 return; 

} 

r_insert() 

{ 

 int newitem; 

 if(rear >= SIZE) 

 { 

  printf("Your QUEUE is full from RIGHT side...."); 

  getch(); 

  return; 

 } 

 else 

 { 

  printf("Enter the New item :"); 
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  scanf("%d",&newitem); 

  arr[++rear]=newitem; 

 } 

 if(front <= 0) 

 { 

  front = 1; 

 } 

 getch(); 

 return; 

} 

 

r_remove() 

{ 

 int remitem; 

 if(rear <= 0) 

 { 

  rear = 0; 

  front = 0; 

  printf("Your QUEUE is EMPTY from RIGTH side...\n"); 

  getch(); 

  return; 

 } 

 else 

 { 

  remitem = arr[rear--]; 

  printf("The removed item is : %d\n",remitem); 

 } 
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 getch(); 

 return; 

} 

 

l_remove() 

{ 

 int remitem; 

 if(front <= 0 ) 

 { 

  printf("Your QUEUE is EMPTY from LEFT side...\n"); 

  getch(); 

  return; 

 } 

 else 

 { 

  remitem = arr[front++]; 

  printf("The removed item is : %d\n",remitem); 

 } 

 if(front > rear) 

 { 

  front = 0; 

 } 

 getch(); return;} 

l_insert() 

{ 

 int newitem; 

 if(front <= 1) 
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 { 

  front = 0; 

  rear = 0; 

  printf("Your QUEUE is FULL from the LEFT side...\n"); 

  getch(); 

  return; 

 } 

 else 

 { 

  printf("Enter the New element :"); 

  scanf("%d",&newitem); 

  arr[--front]=newitem; 

 } 

 getch(); 

 return; 

} 
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Sri Vidya College of Engineering and 
Technology 

Department of Information Technology 
 

Class / Sem: I CSE / II Semester 
Subject Code: CS 6202 
Subject: Programming and Data Structures I 
Prepared By: T. Vithya 
Lesson Plan for Applications Of Queues 
Time: 45 Minutes 
Lesson. No: 9/10 

1. Topics to be covered:  Applications Of Queues 
2. Skills Addressed    : Listening 
3. Objectives of this Lesson Plan: 

To enable students to understand the applications of queues. 
4. Outcome (s): 

At the end of the lesson the students will be able to illustrate the use of queues. 
5. Link Sheet:   

x List the applications of queues. 
6. Evocation: (5 Minutes) 

 
 

7. Lecture Notes:  Enclosed here 
8. Textbook :  

x Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, 
Pearson Education, 1997. 

x Balagurusamy E, “ Programming and Data Structures”, Mcgraw Hill, 2014 
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9. Application 
Job scheduling 

 
4.9 Applications of Queue Data Structure 

 

 1) Serving requests of a single shared resource (printer, disk, CPU), transferring data 
asynchronously (data not necessarily received at same rate as sent) between two processes (IO 
buffers), e.g., pipes, file IO, sockets.  
2) Call center phone systems will use a queue to hold people in line until a service representative 
is free.  
 
3) Buffers on MP3 players and portable CD players, iPod playlist. Playlist for jukebox - add 
songs to the end, play from the front of the list.  
 
4) When programming a real-time system that can be interrupted (e.g., by a mouse click or 
wireless connection), it is necessary to attend to the interrupts immediately, before proceeding 
with the current activity. If the interrupts should be handles in the same order they arrive, then a 
FIFO queue is the appropriate data structure.  
 
5) When a resource is shared among multiple consumers. Examples include CPU scheduling, 
Disk Scheduling.  
 
6) When data is transferred asynchronously (data not necessarily received at same rate as sent) 
between two processes. Examples include IO Buffers, pipes, file IO, etc. 
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