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// C program for array implementation of stack 

#include <limits.h> 
#include <stdio.h> 
#include <stdlib.h> 
// A structure to represent a stack 
struct Stack { 
    int top; 
    unsigned capacity; 
    int* array; 
}; 

// function to create a stack of given capacity. It initializes size of 
// stack as 0 
struct Stack* createStack(unsigned capacity) 
{ 
    struct Stack* stack = (struct Stack*)malloc(sizeof(struct Stack)); 
    stack->capacity = capacity; 
    stack->top = -1; 
    stack->array = (int*)malloc(stack->capacity * sizeof(int)); 
    return stack; 
} 



// Stack is full when top is equal to the last index 
int isFull(struct Stack* stack) 
{ 
    return stack->top == stack->capacity - 1; 
} 

// Stack is empty when top is equal to -1 
int isEmpty(struct Stack* stack) 
{ 
    return stack->top == -1; 
} 

// Function to add an item to stack. It increases top by 1 
void push(struct Stack* stack, int item) 
{ 
    if (isFull(stack)) 
        return; 
    stack->array[++stack->top] = item; 
    printf("%d pushed to stack\n", item); 
} 



// Function to remove an item from 
stack. It decreases top by 1 

int pop(struct Stack* stack) 
{ 
    if (isEmpty(stack)) 
        return INT_MIN; 
    return stack->array[stack->top--]; 
} 

// Function to return the top from stack 
without removing it 
int peek(struct Stack* stack) 
{ 
    if (isEmpty(stack)) 
        return INT_MIN; 
    return stack->array[stack->top]; 
} 

// Driver program to test above functions 
int main() 
{ 
    struct Stack* stack = createStack(100); 

    push(stack, 10); 
    push(stack, 20); 
    push(stack, 30); 

    printf("%d popped from stack\n", 
pop(stack)); 

    return 0; 
} 



Output
10 pushed into stack
20 pushed into stack
30 pushed into stack
30 Popped from stack
Top element is : 20
Elements present in stack : 20 10 

Applications of Stack 

• Expression Parsing: Stacks help evaluate and check programming expressions, 
ensuring balanced parentheses. 

• Backtracking: Used in algorithms like maze-solving and the "Eight Queens" puzzle. 

• Function Calls: Manage function details during calls in programming languages. 

• Undo Feature: Implement undo in text editors and browsers. 

• Syntax Checking: Compilers use stacks to match syntax elements like 'if' with 'else'.





































Basic Operations in Queue
Queue operations also include initialization of a queue, usage and permanently 
deleting the data from the memory.

The most fundamental operations in the queue ADT include: enqueue(), dequeue(), 
peek(), isFull(), isEmpty(). These are all built-in operations to carry out data 
manipulation and to check the status of the queue.

Queue uses two pointers − front and rear. The front pointer accesses the data from 
the front end (helping in enqueueing) while the rear pointer accesses data from the 
rear end (helping in dequeuing).



Queue Insertion Operation: Enqueue()

The enqueue() is a data manipulation operation that is used to insert elements into 
the stack. The following algorithm describes the enqueue() operation in a simpler 
way.



Queue Deletion Operation: dequeue()

The dequeue() is a data manipulation operation that is used to remove elements 
from the stack. The following algorithm describes the dequeue() operation in a 
simpler way.



Queue - The peek() Operation

The peek() is an operation which is used to retrieve the frontmost element in the 
queue, without deleting it. This operation is used to check the status of the queue 
with the help of the pointer.

Queue - The isFull() Operation

The isFull() operation verifies whether the stack is full.



Queue - The isEmpty() operation

The isEmpty() operation verifies whether the stack is empty. This operation is 
used to check the status of the stack with the help of top pointer.

Queue Complete Implementation

Following are the complete implementations of Queue in various 
programming languages −



#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <stdbool.h>
#define MAX 6
int intArray[MAX];
int front = 0;
int rear = -1;
int itemCount = 0;
int peek(){
   return intArray[front];
}
bool isEmpty(){
   return itemCount == 0;
}
bool isFull(){
   return itemCount == MAX;
}
int size(){
   return itemCount;
}

void insert(int data){
   if(!isFull()) {
      if(rear == MAX-1) {
         rear = -1;
      }
      intArray[++rear] = data;
      itemCount++;
   }
}
int removeData(){
   int data = intArray[front++];
   if(front == MAX) {
      front = 0;
   }
   itemCount--;
   return data;
}



int main(){
   
   /* insert 5 items */
   insert(3);
   insert(5);
   insert(9);
   insert(1);
   insert(12);
   insert(15);
   printf("Queue size: %d", size());
   printf("\nQueue: ");
   for(int i = 0; i < MAX; i++){
       printf("%d ", intArray[i]);
   }
   if(isFull()) {
      printf("\nQueue is full!");
   }
   // remove one item
   int num = removeData();
   printf("\nElement removed: %d", num);
   printf("\nSize of Queue after deletion: %d", size());
   printf("\nElement at front: %d", peek());
}













UNIT – 2
COMPLETED
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