CSCE310    Data Structure & Algorithms    Spring 2001

Homework 3

Name: ________________________

Given: Friday, March 2nd, 2001.

Due: 

1. Part 1: Friday, March 9, 2001

2. Part 2: Friday, March 23, 2001

Turn in: Only this front page should be submitted ‘physically.’  Use handin for the rest.

________________________________________________________________________

You are asked to do the homework by your own and may not receive any help.  You may discuss with the instructor, the TA, a colleague or a friend the content of the course, not the content of the homework. Please check the applicable option and sign your statement.  Honesty is expected from you. If you fail to return this page with your homework, check a box, or sign, your homework will not be graded.
I hereby certify that:

I have done the homework completely by myself.

I have worked on the homework with another person.

Specify name:

I have received help but have written the homework independently.

Specify help:

I have copied the answers to the homework.

Specify source: 

I refuse to answer this question.

Reason (optional): 

      Signature: _____________________________

________________________________________________________________________

In this homework you are requested to implement various operations on heaps, which you have seen in Chapter 7. There are two parts to this homework.  The second part cannot be done before completing the first one.

Part 1:  Due Friday, March 9, 2001

Implement a heap data-structure using a class called Heap.  Implement functions to do the following: 

1. find the left child of a node, 
(5 points)

2. find the right child of a node,
(5 points)

3. find the parent of the node, 
(5 points)

4. return the value at a given node,
(5 points)

5. heapify, and 
(15 points)

6. build heap.  
(10 points)

Hints and instructions:

· You should also have an appropriate constructor and destructor.  

· A header file with comments on each function is available on 

cse.unl.edu:~cse301l/HWK3/HEAP.
Use this header file so that everyone’s function names are the same.  You can add more functions if you find them useful. 

· Also, a simple program to test your heap is there along with a make file.    

· Call your file Heap.cpp

(continues on verso)

· Handin Heap.cpp, Heap.h, and your makefile.  

· (Even if you don’t make changes to the header file or the make file, having everyone hand them in will make grading easier.)

· Do exercise 7.3-1 on page 147 (from the book) by hand.  Test the output of your program to see if it agrees.

Part 2:  Due Friday, March 23, 2001

Add on to your previous program, implementing functions to: 

1. sort using the heap, 
(10 points)

2. extract the maximum value in the heap, 
(10 points)

3. insert values into the heap,
(10 points)

4. hand in a README file, an analysis of the best and worst case running times of each of your functions, and
(10 points)

5. Do exercise 13.1-2 (type your answer and submit with handin).   (15 points)

Hints and instructions:

· The functions above are in the header file as well.

· Do exercise 7.5-1 (from the book) on page 150 and compare the results to the output of your program.

(OVER)

