CSCE310    Data Structure & Algorithms    Spring 2001

Homework 4

Name: ________________________

Given: Wednesday, March 28th, 2001.

Due: Monday, April 9th, 2001.

Use handin for the programming part.

________________________________________________________________________

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: _____________________________

________________________________________________________________________

Bonus:  From the book, do problem 12-4 on Page 242.

(30 points)

From the book, do:

1) Page 232, problem 12.3-3.
(25 points)

a. (10 points) The question in the book.

b. (10 points)  Prove the same result when the sums of the digits of x and y are equal.

c. (5 points) Explain how these two cases relate.

2) Page 232, problem 12.3-4
(5 points)
3) Program:
(70 points)
Implement a Hash Table data structure using a class called HashTable.  You need to implement at least the following functions:

// Constructor:  create an empty hash table of size newsize.

HashTable::HashTable(int newsize);

// Insert key into the table

void HashTable::Insert(int key);

// Remove key from the table

// return true if the key was there.

// false if the key was not found

bool HashTable::Delete(int key);

// Search for key in the table.

// if key is found, return true

// if key is not found, return false

bool HashTable::Search(int key);

Don’t forget the destructor and the default constructor.  Put this data structure in the files hash.cc and hash.h.  In another file called hashtest.cc, write a program to test your hash table.  Your hashtest program should use the following command line format:

hashtest listfile searchfile outfile

This program should read in a list of numbers from listfile and insert each number into your hash table.  Then read in a list of numbers from searchfile.  For each number in the search file do the following:

· If the item is already in the hash table, then remove it.  And output the following line to outfile:

i removed from the table




where i is the number that was removed

· If the item is not in the hash table, then add it, and output the following line to outfile:

i added to the table




where i is the number that was added

Both listfile and searchfile will start with an integer n, which is the number of items in the list.  You should begin reading in the list after you read in n.

Example: if listfile contains:

16 4 67 89 0 23 4 1 2 3 4 5 6 7 8 9 10

And searchfile contains:

14 3 67 0 34 4 1 4 20 4 42 4 50 4 6

Then after running hashtest, outfile should contain:

3 removed from the table

67 removed from the table

0 removed from the table

34 added to the table

4 removed from the table

1 removed from the table

4 removed from the table

20 added to the table

4 removed from the table

42 added to the table

4 added to the table

50 added to the table

4 removed from the table

6 removed from the table
Use handin to hand in hash.cc, hash.h, hashtest.cc, and your makefile.

(OVER)

