CMPE 250 – DATA STRUCTURES & ALGORITHMS
 
Project #3
 
Due: 20.5.2007 Sunday at 24:00
  
A comparative study of various sorting algorithms
 

In this project, you are supposed to experiment with and compare a set of different sorting algorithms. For each algorithm, you will use various types of data (to be sorted) that are defined below. Next, you will report the time complexities of these algorithms in terms of the number of comparisons realized in each algorithm.
 
The algorithms
You will implement the following algorithms: For each algorithm, sorting must take place so that the output data is in ascending order (from smallest up to the largest).
 
        Bubble Sort
        Heap Sort
        Merge Sort
 
Data to sort
You will work on three different datasets (the arrays to be sorted). The elements of these datasets will be of type long. You will generate these datasets in your program. Each dataset will be of size N (i.e. 10000), covering a range of values from 1 to N (no duplicates allowed).
 
        Presorted data : Already sorted in ascending order.
        Reverse sorted data : Already sorted in descending order.
        Pseudo-random data
 

To generate the pseudo-random dataset use the following approach:
1. Start with a presorted dataset (of size N)

2. For i=0:N-1

Select the ith and [(2*i+59107)%N]th elements and swap them

Your program will get two inputs from the user: 
a) dataset size (N) 
b) the sorting algorithm to run 
‘1’ (  for Bubble sort 

‘2’ (  for Heap sort

‘3’ ( for Merge Sort. 
The program must output the number of comparisons for each algorithm-dataset combination.  Show all the results in your report using one table (a 3x3 table is expected). 
  

Sample Session:

% java sorter

> Please enter dataset size: 10

> Please enter the sorting method: 2

> The results for HEAP SORT are as follows:
> Presorted: 20, Reverse-sorted: 85, Pseudo-random: 52 comparisons
Project Notes

· The results (the reported numbers) that are visible in the sample session are not exact.

· A review of the mentioned sorting methods is the subject of 26/04/2007 P.S. hour.
NOTES:
 

· Try to use object-oriented concepts as much as possible. 

· Make sure your code compiles with JDK 6
· Source code should be cleverly commented (Do not exaggerate!). 

· The Issues related to submission and the project documents are the same as for the previous projects. 

· Late giving policy may be strict, so try to finish on time. 
· Do not cheat! 

