CMPE 250 Project #3
Maximum Weighted Independent Set Solver

(Due: 28.5.2005 – May be done in groups of two)

Let G=(V,E,W) be a simple graph. V=(v1,v2,…,vm) is the set of m vertices, E=(e1,e2,…,en) is the set of n edges and W=(w1,w2,…,wm) is the set of positive weights of vertices in G. A subset 
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 is independent if there are no adjacent vertices in I. Maximum weighted independent set (MWIS) problem is the problem of finding the independent set Imax in G with sum of the weights of vertices in Imax is the maximum.
In this project, you are going to implement a random weighted undirected graph generator, an optimum and three heuristic solvers for MWIS.
Random Graph Generator:

This simple graph generator will get five parameters from the user and generate a random graph G. The parameters are:

· Number of nodes (m – Positive integer number)

· Minimum degree of nodes (dmin – Positive integer number)

· Minimum weight of nodes (wmin – Positive integer number)

· Maximum weight of nodes (wmax – Positive integer number)

· Name of the file that graph G will be written
The random graph G will have exactly m nodes and each node will have at least dmin edges and the weight of each node will be between wmin and wmax (uniformly distributed – use Math.random()).
Graph G will be written to a text file in the following format:

4 (m)
1 (dmin)

1 (wmin)

20 (wmax)

0 13 1 3 (Format:node_number node_weight adj_node_1 adj_node_2 …)
1 2 0 2
2 9 1

3 5 0  

Note that v0 is connected to v1 and v3 and weight of v0 is 13.

Optimum Solver:

Since MWIS problem is known to be NP-Hard, there is no known polynomial time algorithm for finding optimum solution. In this part of the project you are going to implement a trivial optimum solver that calculates the sum of the weights of possible independent sets in G and returns the maximum one. Your program will get graph file name as input (same file produced by graph generator) and return the total weight of found MWIS and list of vertices in MWIS. Your program should also return the total running time in terms of clock time.
Heuristic Solvers:

You should implement two greedy heuristic solvers (GWMIN and GWMAX) described in [1]. Again your program should get graph file name as input and return the total weight of independent set (not necessarily optimum!) and the list vertices in the independent set. Again your program should also return the total running time in terms of clock time.
Report:
You will generate seven graphs (G1,G2,…,G7) with following configurations (Order is m,dmin,wmin,wmax,filename)

1. 10,1,1,5,g1.dat

2. 30,1,1,5,g2.dat

3. 500,1,1,10,g3.dat
4. 500,1,1,50,g4.dat

5. 500,300,1,10,g5.dat

6. 1000,1,1,50,g6.dat

7. 2000,500,1,50,g7.dat

You should first give the raw outputs (as your program generates) of solvers for each graph. Then prepare a table (or tables) presenting the weights of independent sets found using three solvers (one optimum and two heuristics) and running times of solvers. You should also report the goodness ratio of heuristic solutions if an optimum solution can be found (probably optimum solver can only handle g1 and g2). Goodness ratio (%) is defined as: Result of heuristic solution * 100 / Result of optimum solution.
Your report should also contain well-written evaluation section based on the test results.
BONUS: 

1. Come up with a better heuristic that produces better results than GWMAX and GWMIN.
2. (1000000$ Bonus – http://www.claymath.org/millennium/P_vs_NP/) Come up with a polynomial algorithm for finding optimum solution to MWIS problem. 
References:

[1] Shuichi Sakai, Mitsunori Togasaki, and Koichi Yamazaki. A note on greedy algorithms for maximum weighted independent set problem.
Notes:

· This project can be difficult to implement so start as soon as possible. Please submit a working project even if some parts are missing.

· Details of the project will be given in the problem session. For those who cannot attend problem session, please get information from your classmates.

· Source code should be cleverly commented (Do not abuse!).

· You are required to submit the source code, generated graph files and the document both in electronic form (by e-mail) and hard copy (with a diskette attached). You should compress your .java files, graph files (g1.dat,…,g7.dat) and document in a zip file and name it pr_#_StudentID (e.g. pr_3_2000700803.zip) and email to ozer AT cmpe.boun.edu.tr with subject CMPE250_pr_#_StudentID_Your-Name (e.g. CMPE250_pr_3_2000700803_Mert Caliskan). You should also include a text file (README.TXT) in your zip file describing how to compile and run the program. 
· You can leave hard copy documents and diskettes to box in front of my office (ETA 202).
· Late giving policy may be too strict, so try to finish on time. 
· You may use course mailing list for discussion.
· Do not cheat! (This includes submitting source codes found in Internet, too)
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