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Programming Project 8
Due Friday, 14 November 2008
Test several implementations of Priority Queues.
Code-R-Us needs another simple container, the Priority Queue.  Your assignment is to implement a templated Priority Queue in several different ways and write a report on the advantages and disadvantages of each implementation.
Description:  A PriorityQueue<EType> stores and manipulates a collection of EType objects.  The EType class methods must include a copy constructor, a destructor, the assignment operator, and operator<.  The less than operator, operator<, will be used to determine the order of EType objects, the smaller the better.  The PriorityQueue class includes: 

a constructor that constructs an empty collection 

a bool .empty() method that returns true just if the collection is empty

a void .push( EType & ) method that adds an EType object to the collection
an EType .best() method that returns a copy of the best (smallest) EType object in the collection

a void .pop() method that removes the best EType object from the collection

a destructor that destroys any objects in the collection

The PriorityQueue class does not include: 


a copy constructor


an assignment operator

Implement PriorityQueue<EType> in at least three different ways.
1.
Store the EType objects in a vector<EType> with no particular order.  Select the best, when needed, by linear search of the vector.

2.
Store the EType objects in a natural Binary Search Tree.  The best is the leftmost object in the tree, which is easy to find and to delete.

3.
Store the EType objects in a vector<EType> with the binary heap organization.  This should be the most efficient, but perhaps the most complex, organization of the collection of objects.
Write a driver program that tests the PriorityQueue<EType> class by declaring priority queues of two different types of objects and then inserting and deleting a large number of objects.  Include enough output from the driver program to determine whether or not the PriorityQueue implementation works correctly.
Turn in a typed report in class on Friday.  Your printed report will include:

1.
A title page with

CoSc 2030
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Priority Queue Implementations
<your name>

<the date>
in large font at the top of the page and a statement of help delivered and help received at the bottom of the page.

2.
A report on the advantages and disadvantages of each of the implementations.
3.
A report on the correctness of each of the implementations.  How did you check your implementations to guarantee that all their methods behave correctly?
Please use spell checking and grammar checking, both computer and human, on your report.
Upload

Upload your source code and any data files used for testing to one of your class folders.
