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CSE 5311 Lab Assignment 2
Due November 5, 2015
Goals:

1.
Understanding of network flow techniques as applied to undirected graphs.

2.
Understanding of minimum cuts.

3.
Understanding of cut-trees, a compact representation for cut information regardless of the source and sink.
Requirements:

1.
Write a C/C++ program to determine a cut tree for an undirected graph:

a.
The input graph may be treated simply as a symmetric directed graph. 
b.
In the output cut tree, the smallest capacity on the path between vertices s and t gives the capacity of the minimum cut when s and t are used as the source and sink for a network flow algorithm.
c.
The cut tree is to be found using the algorithm MGH on p. 152 of http://epubs.siam.org.ezproxy.uta.edu/doi/abs/10.1137/0219009 .  This technique uses a max-flow, min-cut implementation as an “oracle”.  You may use publicly-available code (or library routines) to get started, but give appropriate credit. 
2.
The input will be formatted as:

a.
The first line will have two values, n and m, giving the numbers of vertices and edges.  n will not exceed 3000.  m will not exceed 10000.
b.
The next m lines will each contain three integers.  The first two, the vertices incident to an edge, will be in the range 0 . . . n - 1.  They must be different and the file will not contain parallel edges.  The third value will be a positive capacity no larger than 10000.  (As an undirected graph, each line corresponds to a pair of symmetric edges.)
c.
The input will be a connected graph.
3.
The output from your program should go to standard output, not a file:

a.
The number of output lines will be n - 1.

b.
Each line will have the two vertices incident to an an edge in the computed cut tree, followed by its capacity.
4.
Your program must compile and execute on at least one of GCC or Visual Studio.  Be sure to provide appropriate version information, compilation directions, and file interfacing details as code comments. 
5.
Submit your C/C++ code on Blackboard before 9:15 a.m. on Tuesday, November 5.

Getting Started:

1.
Cut trees are also known as Gomory-Hu trees ( https://en.wikipedia.org/wiki/Gomory–Hu_tree )
2.
Be sure to understand the difference between an (equivalent) flow tree and a cut tree.  Every cut tree is a flow tree, but not vice versa.  Algorithm EQ produces a flow tree and is a useful stepping stone for understanding.
3.
http://www.graphviz.org is an excellent package for graph layouts.

4.
Big aside:  http://dl.acm.org.ezproxy.uta.edu/citation.cfm?id=320228&CFID=721805328&CFTOKEN=67462285
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