Minimum Spanning Tree Algorithms
Sample Problem: A network engineer wants to lay down cable to connect a system consisting of n computers.  What is the least amount of cable required so that any computer in the system can access any other computer in the system?

Assumptions: 

· A given computer may be directly attached to any number of computers in the system.

· As long as there is a path between Computer A and Computer B, the two computers may “talk” to each other.

Solution: We may model this problem as a graph with n vertices (one for each computer) and m edges (where an edge represents an “allowable connection”).  There is a weight, cij, attached to each edge ij, which represents the cost of using the edge.  The goal is to find a spanning tree of least weight in this graph. 

The MST problem has the very nice property that being greedy WORKS.  Here are two greedy algorithms for the MST.

Kruskal’s Algorithm

(This is perhaps the easier of the two algorithms)

1.  Sort the edges by weight – least weight first; heaviest last.

2.  Select the lightest unexamined edge from the list.  Add this edge to the tree if doing so will not form a cycle.

3.  Stop when n-1 edges have been added to the tree.

Example

Find an MST for the graph shown below.

[image: image1.png]



The sorted list of edges is

	Edge
	Weight
	Edge
	Weight
	Edge
	Weight

	hg 
	1
	gi 
	6
	de 
	9

	ci
	2
	cd
	7
	ef
	10

	fg
	2
	hi
	7
	bh
	11

	ab
	4
	ah
	8
	df
	14

	cf
	4
	bc
	8
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Iteration 4:
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Iteration 6:




Iteration 7:
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Iteration 8:
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Prim’s Algorithm

1.  Start with any vertex and add it to the tree.

2.  Select the lightest edge that connects any vertex in the tree to any vertex that is NOT in the tree.  (DO NOT FORM CYCLES)

3.  Stop when n-1 edges have been added to the tree.

Example
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Iteration 2:
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Iteration 4:
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Iteration 6:
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Iteration 8:
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