CSE 5211
Analysis of Algorithms
Fall 2004


Graduate Class Project   (this description may be updated)
Due: Tuesday, November 2, 2003

Purpose: (1) Implement the quick sort algorithm, (2) experiment with it to understand the intricacies of the sorting problem in general, (3) study literature on the algorithm.

Write programs for the algorithm. Do not use InsertionSort as the recursion termination point as done in the book. Use different mechanisms for choosing pivot. Your source code should follow a comment section describing the precise algorithms that has been coded. Do not use a downloaded code or an API/template. 

Once you successfully write the program, experiment with it on a variety of input data. The experiment will study how the problem structures affect the run time for different versions of pivot-choice. The three parameters for the problem structure, with respect to which you will experiment, are: (a) number of elements, (b) number of inversions, and (c) average distance between the inversions. For example the input: (3   2   6   9   4   8) has (a) six elements, (b) four inversions [(3 2), (6 4), (9 4), and (9 8)], and (c) (1+2+1+2)/4 = 1.5 average distance between inversions. You may find more parameters in the sorting problem (optional), other than these three, for the purpose of experimenting with your program. Experimental output parameter that measures the “run-time” is, of course, the average number of steps run by your main algorithm/program (exclude any overhead computation, like the pivot choosing routine, or doing i/o). For example, you may run your program on 1000 different input lists of size n=20 and find that the average time-complexity to be 50, thus plotting a point for (20, 50) in a co-ordinate system. Grading will be based on the quality of experimental data analysis and on how you draw your conclusions. How you organize your experiment and generate data is up to you. Feel free to discuss with me. 

Note that generating the input data set is not easy. In order to achieve any sensible result from your experiment you will need a huge number of input, possibly by writing a separate program for such input lists generation. Most difficult aspect in such programs is how to control the parameters like average inversion-distance. A discussion on this aspect of experiment (input generation) is expected in your report. 

You should find at least one relevant research paper from the literature, summarize it in your report within a page, and turn in a copy of the paper along with your report as an appendix. 

Your submission will be a hard copy: (1) a report (<11 pages) discussing your experimental results, and an additional (beyond the report pages) appendix containing (2) the source code(s), and (3) a copy of the reviewed paper. I may ask for demo from everybody or from a selected group of people. Mention the names of the group members and the status of the group (Graduate/ Undergraduate) in the front page of the report. 

If you are interested you may like to delve deeper into the “sorting” problem and publish if your results contributes to the field.

