2004 Spring CS 146 Computer Assignment 5: Chromatic Number (
The deadline for submission is Thursday, April 29, 2004

Some Definitions A graph with chromatic number two is said to be bi-colorable, and a graph with chromatic number three is said to be three-colorable. In general, a graph with chromatic number n is said to be an n-colorable graph, and a graph with chromatic number  < n is said to be n-colorable
What You Must Do

Implement an algorithm discuss in the class to find the chromatic number of a graph. Calculating the chromatic number of a graph is an NP-complete problem
Data Structures and Implementation Details

· You must use an adjacency-list representation to store the graph

Input and Output

How many VERTICES are there in the graph: 6

How many EDGEs are there in the graph: 9
Please input the graph as following step:

edge1:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   2

edge2:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   5

edge3:  FROM vertex? (a number less 40)   1

        TO   vertex? (a number less 40)   4

edge4:  FROM vertex? (a number less 40)   2

        TO   vertex? (a number less 40)   5

edge5:  FROM vertex? (a number less 40)   5

        TO   vertex? (a number less 40)   6

edge6:  FROM vertex? (a number less 40)   6

        TO   vertex? (a number less 40)   4

edge7:  FROM vertex? (a number less 40)   3

        TO   vertex? (a number less 40)   6

edge8:  FROM vertex? (a number less 40)   2

        TO   vertex? (a number less 40)   3

edge9:  FROM vertex? (a number less 40)   3

        TO   vertex? (a number less 40)   4

Ask the user if their input graph is correct.

edge1:    VERTEX 1  connects  VERTEX 2

edge2:    VERTEX 1  connects  VERTEX 5

edge3:    VERTEX 1  connects  VERTEX 4

edge4:    VERTEX 2  connects  VERTEX 5

edge5:    VERTEX 5  connects  VERTEX 6

edge6:    VERTEX 6  connects  VERTEX 4

edge7:    VERTEX 3  connects  VERTEX 6

edge8:    VERTEX 2  connects  VERTEX 3

edge9:    VERTEX 3  connects  VERTEX 4

Is the graph you input correct?(y/n)y
Output should look like:

Coloring of graph is [v1, v2, v3, v4, v5, v6] = [1, 2, 1, 2, 3, 4]

The chromatic number X(G) = 4

press any key to continue...

Assumptions, Comments and Restrictions

· The input graph has at least one vertex. 

· The input graph is connected and undirected. 

· An efficient program is desirable but the vast majority of the marks will be for correctness, style and documentation 

· Although we are giving you a specific data set, your program should be general in the sense that it must find a chromatic number for any valid input data set.
· Number the vertices in input beginning with 1 and ending with |V|-1

Test Cases: Try the following 4 cases and record the time it took your program to get the answer.
1.
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Deliverables 

Submission Procedure

Your program should be able to compile and run. For this project, submit: 

· Complete source code in a hard copy printout. 

· The output of the javadoc program

· A floppy disk containing a .bat file that will compile and run your program.  Make sure that your program works when run directly off the floppy. Note that your floppy should have subdirectories, as appropriate. Anything you want to tell me (e.g. how to run the program) should be in a file named README.TXT 

Incase you are still unable to create a working .bat file here is the basic code for one:

:: Assignment #? 

:: Name=

:: Date=

:: Class=

:: Section=

@ECHO OFF

:: compiles the java file

javac *.java 

 

::  Make sure “Program5” points to the class name that starts your program

java Program5

:: If your main class file is in a directory then use the proper syntax for 

:: directing the java runtime to the correct file

:: Example:

:: java myDirectory.mySubFolder.Program5

As in the previous programs, graphics, colors, or an otherwise enhanced user interface is very welcome but make sure that your program is self-explanatory and does not require a user manual to figure out.  The simplest enhancement is to catch bad user input that would crash your program.

