CMPE 250 – DATA STRUCTURES & ALGORITHMS
 
Project #3
 
Due: 06.08.2009 Thursday at 23:59
  
Detecting Euler circuits
In this project, you will be given a representation of a simple planar graph and you will be asked to find an Eulerian circuit [1] of the given graph. The input graphs may either contain an Euler circuit or contain none. You may refer to [2] to learn about Eulerian circuits, paths and the conditions you must check to see if a graph contains an Euler circuit. There are also many resources on the web.
The input file is named graph.txt and is of the following format:

4           /* Number of vertices named 1, 2, 3 and 4 */

1 2

/* Undirected edge from 1 to 2 */

2 3

/* Undirected edge from 2 to 3 */

3 4

/* Undirected edge from 3 to 4 */

1 4

/* Undirected edge from 1 to 4 */

2 4

/* Undirected edge from 2 to 4 */
If you want to visualize this graph, check the following figure.
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This graph does not have an Euler circuit. That is, you can not start at a vertex, vist all vertices of the graph and end at the initial vertex after tracing the edges and passing over all edges only and exactly once.

If we cancelled the edge from 2 to 4, then the graph would have an Eulerian circuit, namely 1(2(3(4(1. Note that a circuit must start and end on the same vertex.
To find an Eularian circuit of a given graph, you may exploit DFS (depth first search).
The sample session for your program with the above input would be as follows:
 

% java Euler
> Euler path does not exist.
Provided that the graph was modified so as to romove the edge between 2 and 4, the sample session would be as follows:
 

% java Euler
> Euler path exists: 1-2-3-4-1
REFERENCES
1. http://en.wikipedia.org/wiki/Seven_Bridges_of_Konigsberg
2. Kenneth H. Rosen, Discrete Mathematics and its Applications, McGraw-Hill, 2007.

REMARKS:
 
· Source code must compile with JDK 6.0.

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

· For each project you should write a report explaining design and implementation issues as well as anything a person may need to know while testing your program.

· The document format may be like the one linked via the course’s web site. But you are not restricted to that format. You may cancel irrelevant sections; include sections of your own, etc. Write explanatory reports. Do not write just for the sake of writing. Copying the source code of your program into the body of the report is a common practice followed by most students in order to lengthen the report. This is not a good style and a long report does not necessarily mean a good report.

· You are expected to make a good design and exploit object oriented programming principles as often as possible.
· For projects, you need to submit your .java and .class files. In addition you must submit your document. Follow the instructions at the course web site to do your project, to organize all this material in a single .zip or .rar archive and to submit.

· Please strictly follow the input and output formats described in this specification. Do not try to produce any extra attractions for the output file. They will not bring you extra points and may even cause the cut-off of some credit.

 
· Late giving policy may be strict. Try to finish on time. 

· Do not cheat!
Homework #4

Due: 06.08.2009 Thursday at 17:00
1. Suppose arrays A and B are both sorted and both contain N elements. Give an O(logN) algorithm to find the median of A 
[image: image2.wmf]È

 B.
2. Solve the following recurrence relation:
[image: image1.png]
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