COSC 320 Lab 2 – Implement Heap Sort and Priority Queue Using min-Heap 


This is a lab for practicing the implementation of a min-heap and the implementation of heap sort algorithm and priority queue (return the element with the smallest key) using min-heap. Make sure you perform appropriate error-checking for your program.
Part I.

The min-heap should be implemented as a template class. The private members of min-heap class should at least include:
· A vector of type T 

Some private member utility functions

· Parent (i) – return index of parent of i.

· LeftChild (i) – return index of left child of i.

· RightChild (i) – return index of right child of i

· Heapify (i) - maintain the min-heap property, i.e. the key value of  the parent is always smaller than its children
Public member functions

· Insert() – insert new data in the min-Heap
· ExtractMin () – extract minimum value from the min-Heap
· Minimum () – return minimum value in the min-Heap.

· PrintHeap() – print all elements in the Heap

Part II. 

Implement Heap Sort algorithm that can sort an unordered input array to a descending order. You also need to write a main program to test Heap Sort.
Part III. 

The priority queue should be implemented as a template class. The private members of priority queue class should include:

· a min-Heap to keep store the queue elements 

public member functions for the priority queue are
· Push(x): insert the element x of type T into the queue.
· Top(): returns the element with the smallest key.
· Pop(): removes and returns the element in the queue with the smallest key.
· PrintQueue(): print elements in the queue

Write a main program to use the priority queue by providing the following options:
1. Insert elements into the priority queue.

2. Display the element with the minimum key value

3. Extract the element with the minimum key value from the priority queue

4. Print queue

5. Exit.
