CSE382 – Algorithms and Data Structures
Fall 2008


Lab #9 –
Hash Functions


Prologue:

This lab is concerned with exploring properties of hash functions used for lookups in hashtables.  For this, you will use the Hashtable implementation on the college server.


Starting Condition:

Please use only the ECS computers provided in this computer lab (CST 3-201) to implement code for this lab
.  Please write all of this yourself during class for the first part and for the second part outside of class.  Do not use any code from the college server, except as directed in parts 1-2, below, nor any code from the web.
Tasks to be completed in class:

You are asked to use the hashtable implemented in C++, found here:
 http://www.ecs.syr.edu/faculty/fawcett/handouts/CSE687/code/HashTable/.

Explore the quality of the hashing algorithms supplied for keys of type string and double in the implementation cited above.  To do this please:

1. Construct a Hashtable instance with a table size of 1000.

2. Tokenize a file of several hundred lines and insert the tokens into the hashtable.

3. Count the number of hash collisions by measuring the length of each linked list, if any, at every element of the table
.

4. Plot a histogram of the resulting data – you will find Excel charting useful for this.

5. Comment on its uniformity of distribution.
Tasks to be completed outside of class:

1. Repeat this experiment with doubles by using a random number generator to generate 1000 doubles and insert into the hashtable.

2. Repeat steps c., d., and e. for this case.

3. Do you agree with the author (me) that the string hash is fairly good and the double hash is very poor.

4. Try another string hash function from one of the references, below, or some other reference you like.  Comment on any changes in the quality of hashing.
References:
   http://www.cse.yorku.ca/~oz/hash.html
   http://burtleburtle.net/bob/hash/
   http://www.partow.net/programming/hashfunctions/
   http://www.azillionmonkeys.com/qed/hash.html
� This explicitly forbids you from using your personal laptop.


� You may have to instrument the implementing code to do this.  Please try to add only I/O statements.





