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Chapter 4   Stack and Queue 

STACK 

A stack is a linear data structure which can be accessed only at one end for 

storing and retrieving data. Stack is also called LIFO Last In First Out structure. 

STACK OPERATIONS: 

1- push(): Add an element onto the top of the stack 

2- peek(): Access the current element on the top of the stack. 

3- pop(): Remove the current element on the top of the stack. 

4- empty(): to check the stack is empty. 

5- search(): to search an element into the stack 

6- size(): to display the size of the stack 

 

Stack Overflow: 

If adding an element onto the top of the stack and if that stack is full this situation 

is called stack overflow. 

 

Stack Underflow: 

Removing an element from the stack and if that stack is empty this situation is 

called stack underflow. 

Java program throws EmptyStackException in case of Stack underflows. 
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The JCF(Java Collection Framework) Stack class: 

 

Stack is a class present in java.util package. Stack class extends Vector class.  

 

         Vector /(Super Class) 

 

 

 

          Stack /(Sub Class) 

 

Stack class is not consistent with the JCF. Java API recommends using the 

ArrayDeque class for stacks. 

 

Example: 

 

Deque<String> stack=new ArrayDeque<String>(); 

 

Methods present in these classes are: 

push(), pop(), peek(), search(), size(), empty() 

 

A Stack INTERFACE: 

public interface Stack<E> 

{ 

    public void push(E element); 

    public E pop(); 

    public E peek(); 

    public boolean isEmpty(); 

    public int size(); 

          } 

 

Application of a Stack:  

 

1. Reversing Data: We can use stacks to reverse data. 

 (example: files, strings) 

 Very useful for finding palindromes. 

 

2. Arithmetic expressions: (Prefix, Infix, Postfix Notations) 
 

Arithmetic expressions have  

a. operands (variables or numeric constants). 
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b. Operators 

i. Binary :   +, -, *, / ,% 

ii. Unary: - 

Priority convention: 

- Unary minus (sign for negative numbers) has highest priority 

          *, /, %  have medium priority 

                        +, -  have lowest priority 

Example: 

Prefix 

Notation 

Infix 

Notation 

Postfix 

Notation 

+A * B  C A + B * C A B C * + 

* + A B C (A+B) * C A B + C * 

+ – A B C A – B + C A B – C + 

– A + B C A – (B+C) A B C + – 

 

Note:    Postfix notation is also called RPN or Reverse Polish Notation  

 

IMPLEMENTING USER DEFINE CLASS STACKEXAMPLE 

//Program to create userdefine Stack class 
class StackExample  
{ 
   public int[ ] arr; 
   public int top,maxsize; 
  public StackExample(int s) 
  { 
 maxsize = s; 
 arr = new int[maxsize]; 
 top = -1; 
  } 
  public boolean isEmpty() 
  { 
 if(top == -1) 
           return true; 
    return false; 
  } 
  public boolean isFull() 
  { 
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   if(top == maxsize-1) 
           return true; 
        return false; 
  } 
  public void push(int a) 
  { 
 ++top; 
 arr[top] = a; 
  } 
  public int pop () 
  { 
 int e = arr[top]; 
 top--; 
     return e; 
  } 
public static void main(String [] args) 
  { 
      StackExample st = new StackExample(5); 
           st.push(10); 
           st.push(15); 
           st.push(5); 
           st.push(3); 
           st.push(12); 
      while(!st.isEmpty()) 
      { 
       int value = st.pop(); 
       System.out.print("\t"+value); 
      } 
  }   
}//End 
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QUEUE 

A queue is a linear data structure which can be accessed from both the 

ends. One end is called as Front and another end is called Rear(Back). Queue is 

also called FIFO First In First Out structure. 

Insertion is done from Rear(Back) End and Deletion is done from Front 

End. The most common of a queue is a waiting line. 

 

 

QUEUE OPERATIONS: 

1- enqueue() / add(): Add an element to the back of a queue. 

2- dequeue() / remove(): Remove the current element at the front of the queue. 

3- peek() / element(): Access the current element at the front of the queue. 

4- empty(): to check the queue is empty. 

5- search(): to search an element into the queue. 
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THE JCF QUEUE INTERFACE 

The Java Collection Framework includes a Queue interface, which is 

implemented by 4 classes: 

LinkedList class 

AbstractQueue class 

PriorityQueue class 

ArrayDeque class 

For simple FIFO queues, the ArrayDeque class is the best choice: 

Example:  

         Queue<String> queue=new ArrayDeque<String>(); 

 

A SIMPLE QUEUE INTERFACE 

public interface Queue<E> 

{ 

    public void add(E element); 

    public E element(); 

    public E remove(); 

    public boolean isEmpty(); 

    public int size(); 

           } 

A Queue can be implemented in 2 ways: 

 

1.  ARRAYQUEUE IMPLEMENTATION  

2. LINKEDQUEUE IMPLEMENTATION  

           

Applications of Queue: 

 Waiting Line 

 Access to Shared recourses (Example: Printer) 

 Multiprogramming 

 Client-Server system 
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// Programmer define or Userdefine Queue class 
class QueueExample 
   { 
     int []qarr; int maxsize,front,rear,cnt; 
    QueueExample(int s)// constructor 
      { 
      maxsize = s; 
      qarr = new int[maxsize]; 
      front = 0; rear = -1; cnt = 0; 
      } 
 void enqueue(int j)    
      { 
      if(rear == maxsize-1)          
         rear = -1; 
         qarr[++rear] = j;          
         cnt++;                      
      } 
  int dequeue()          
      { 
       int temp = qarr[front++];  
       if(front == maxsize)            
         front = 0; 
       cnt--;                       
       return temp; 
      } 
   int peekFront() { return qarr[front]; } 
   boolean isEmpty() {  return (cnt==0);    } 
   boolean isFull() { return (cnt==maxsize);  } 
   int size() { return cnt; } 
  
 public static void main(String[] args) 
 { 
   QueueExample q = new QueueExample(5);   
  q.enqueue(10);q.enqueue(20);q.enqueue(30);q.enqueue(40); 
   q.dequeue();q.dequeue();q.dequeue(); 
  q.enqueue(50);q.enqueue(60);q.enqueue(70);q.enqueue(80); 
      while( !q.isEmpty() )     
         {                      
         int n = q.dequeue(); 
         System.out.print("\t"+n); 
         } 
  } 
}//End   

 

 

 



Page 8 of 8 

 

 

 

PRIORITY QUEUES: 

In Priority queues, elements are dequeued according to their priority and their current 

queue positions. 

Example: In a post office example, a handicapped person may have priority over 

others. Therefore, when a clerk is available, a handicapped person is served instead 

of someone from the front o the queue. 

 

 

-----------End--------- 


