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Queue implementation in C++

A queue is a linear data structure that serves as a container of objects that are
inserted & removed according to the FIFO (�rst-in �rst-out) principle.

Queue has three main operations: enqueue, dequeue and peek. We have
discussed about these operations in previous post and also covered C
implementation of queue data structure using an array and linked list. In this
post, we will cover queue implementation in C++ using class and STL.

  
Below queue implementation in C++ covers below operation – 
 

enqueue:  Inserts a new element at the rear of the queue. 
 
dequeue:  Removes the front element of the queue. 

 
peek:  Returns the front element present in the queue without

dequeuing it. 
 
isEmpty:  Checks if the queue is empty. 

 
isFull:  Checks if the queue is full. 

 
size:  Returns the number of elements present in the queue. 

 

 

Queue Implementation using an array –
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#include <iostream>
#include <cstdlib>
using namespace std;
 
// define default capacity of the queue
#define SIZE 10
 
// Class for queue
class queue
{
    int *arr;       // array to store queue elements
    int capacity;   // maximum capacity of the queue
    int front;      // front points to front element in the qu
    int rear;       // rear points to last element in the queu
    int count;      // current size of the queue
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public:
    queue(int size = SIZE);     // constructor
    ~queue();                   // destructor
 
    void dequeue();
    void enqueue(int x);
    int peek();
    int size();
    bool isEmpty();
    bool isFull();
};
 
// Constructor to initialize queue
queue::queue(int size)
{
    arr = new int[size];
    capacity = size;
    front = 0;
    rear = -1;
    count = 0;
}
 
// Destructor to free memory allocated to the queue
queue::~queue()
{
    delete[] arr;
}
 
// Utility function to remove front element from the queue
void queue::dequeue()
{
    // check for queue underflow
    if (isEmpty())
    {
        cout << "UnderFlow\nProgram Terminated\n";
        exit(EXIT_FAILURE);
    }
 
    cout << "Removing " << arr[front] << '\n';
 
    front = (front + 1) % capacity;
    count--;
}
 
// Utility function to add an item to the queue
void queue::enqueue(int item)
{
    // check for queue overflow
    if (isFull())
    {
        cout << "OverFlow\nProgram Terminated\n";
        exit(EXIT_FAILURE);
    }
 
    cout << "Inserting " << item << '\n';
 
    rear = (rear + 1) % capacity;
    arr[rear] = item;
    count++;
}
 
// Utility function to return front element in the queue
int queue::peek()
{
    if (isEmpty())
    {
        cout << "UnderFlow\nProgram Terminated\n";
        exit(EXIT_FAILURE);
    }
    return arr[front];
}
 
// Utility function to return the size of the queue
int queue::size()
{
    return count;
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Output: 

 

Inserting 1 

Inserting 2 

Inserting 3 

Front element is: 1 

Removing 1 

Inserting 4 

Queue size is 3 

Removing 2 

Removing 3 

Removing 4 

Queue Is Empty 

  
The time complexity of all above queue operations is O(1).

 

Using std::queue–

C++’s STL provides a std::queue templated class which is restricted to only

enqueue/dequeue operations. It also provides std::list whcih have push_back
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}
 
// Utility function to check if the queue is empty or not
bool queue::isEmpty()
{
    return (size() == 0);
}
 
// Utility function to check if the queue is full or not
bool queue::isFull()
{
    return (size() == capacity);
}
 
int main()
{
    // create a queue of capacity 5
    queue q(5);
 
    q.enqueue(1);
    q.enqueue(2);
    q.enqueue(3);
    
    cout << "Front element is: " << q.peek() << endl;
    q.dequeue();
    
    q.enqueue(4);
 
    cout << "Queue size is " << q.size() << endl;
 
    q.dequeue();
    q.dequeue();
    q.dequeue();
    
    if (q.isEmpty())
        cout << "Queue Is Empty\n";
    else
        cout << "Queue Is Not Empty\n";
 
    return 0;
}
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and pop_front operations with LIFO semantics. Java’s library contains a Queue
interface that speci�es queue operations.
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std::queue

std::list
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#include <iostream>
#include <queue>
using namespace std;
 
// Queue implementation in C++ using std::queue
int main()
{
    queue<string> q;
 
    q.push("A");    // Insert "A" in the queue
    q.push("B");    // Insert "B" in the queue
    q.push("C");    // Insert "C" in the queue
    q.push("D");    // Insert "D" in the queue
 
    // Returns the number of elements present in the queue
    cout << "Queue size is " << q.size() << endl;
 
    // Prints the front of the queue ("A")
    cout << "Front element is: " << q.front() << endl;
 
    // Prints the rear of the queue ("D")
    cout << "Rear element is: " << q.back() << endl;
 
    q.pop();    // removing the front element ("A")
    q.pop();    // removing the next front element ("B")
 
    cout << "Queue size is " << q.size() << endl;
 
    // check if queue is empty
    if (q.empty())
        cout << "Queue is Empty\n";
    else
        cout << "Queue is not Empty\n";
 
    return 0;
}
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#include <iostream>
#include <list>
using namespace std;
 
// Queue implementation in C++ using std::list
int main()
{
    list<string> q;
 
    q.push_back("A");    // Insert "A" in the queue
    q.push_back("B");    // Insert "B" in the queue
    q.push_back("C");    // Insert "C" in the queue
    q.push_back("D");    // Insert "D" in the queue
 
    // Returns the number of elements present in the queue
    cout << "Queue size is " << q.size() << endl;
 
    // Prints the front of the queue ("A")
    cout << "Front element is: " << q.front() << endl;
 
    // Prints the rear of the queue ("D")
    cout << "Rear element is: " << q.back() << endl;
 
    q.pop_front();    // removing the front element ("A")
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Output:  

 

Queue size is 4 

Front element is: A 

Rear element is: D 

Queue size is 2 

Queue is not Empty 

 

Also See:

Circular Queue implementation in C
A queue is a linear data structure that serves as a collection of elements,
with three main operations: Enqueue operation, which adds an element to
the rear position in the queue.   Dequeue operation, which removes an
element from the front position in the queue.   Peek or front operation,
which returns the front element without dequeuing … Continue reading
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Queue Implementation in Java
A queue is a linear data structure which follows the FIFO (first-in first-out)
principle. That means the object which is inserted first will be the first one
out, followed by the object which was inserted next.   The queue supports
the following core operations – enqueue: Inserts an item at the rear of the
queue.   … Continue reading
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    q.pop_front();    // removing the next front element ("B")
 
    cout << "Queue size is " << q.size() << endl;
 
    // check if queue is empty
    if (q.empty())
        cout << "Queue is Empty\n";
    else
        cout << "Queue is not Empty\n";
 
    return 0;
}
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Queue Implementation in Python
A queue is a linear data structure that follows the FIFO (First-In First-Out)
order i.e. the item which is inserted first will be the first one out.   A Queue
supports the following standard operations: append: Inserts an element at
the rear (right side) of the queue.   pop: Removes the element from the front
(left … Continue reading

 0 Techie Delight

Queue Implementation using Linked List – C,
Java and Python
A queue is an linear data structure that serves as a collection of elements,
with three main operations: enqueue, dequeue and peek. We have discussed
about these operations in previous post and covered array implementation
of queue data structure. In this post, linked list implementation of queue is
discussed.   A queue can be easily implemented using … Continue reading
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 (20 votes, average: 4.40 out of 5) 

Thanks for reading.
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Cool! Can you explain why you use the modulo operator when
computing the new front?

Thanks

To make queue circular.

Interesting…you don’t pre-allocate storage space but directly use
arr[rear] to insert items. And it works? 
int *arr; 
arr[rear] = item; 
Here who is responsible for the storage, or memory allocation?

Thanks for sharing your concerns. Please have another
look at the code. The storage is allocated inside the
constructor for the queue class.

I see, you pre-allocate the max space in the constructor,
but it defeats the purpose of a queue – the capacity of a
queue grows and shrinks from time to time and you
should not set a capacity limit for your queue.
Therefore we usually implement a queue with container
classes like deque, vector, or linked-list, among which I

Generate power set of a given set Queue Implementation using
Templates in C++



b i b-quote u ul ol li code

Join the discussion (Please use an online compiler to post code in 
comments)
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1 rear = (rear + 1) % capacity;
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prefer deque due to its dynamic space allocation and
better performance for push and pop. For those that
prefer accessing items via index, vector is a better
choice because it mostly assert a continuous memory
address allocation.

Why not use template … so that we can get a more generalized
form of queue… 
Please repost this with these considerations…

delete[] should be used in the destructor of Queue class (on line
42) instead of simple delete operator. Otherwise, it’s memory leak.

Thanks for bringing this to our notice. We have updated
the code. Happy coding 🙂

I did not understand this. How does this help in the dequeue
process? Can someone please explain.

front = (front + 1) % capacity;
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