Minimum Connector Problems: Prim’s Algorithm
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Some vocabulary

A graph is called connected if every vertex is linked to every other vertex.

[image: image2.wmf]This graph is a connected graph:


This graph is not connected:
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A connected graph with n vertices and n – 1 edges is called a tree.  Here are some trees:

[image: image4.wmf][image: image5.wmf]A

B

C

D

E

F

44

26

31

48

50

37

34

40

24

29


A tree has the smallest number of edges possible in order for the graph still to be connected.

Note: A tree only has one region.

Prim’s algorithm

Introductory example
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The network shown below shows the distances (in km) between some towns.

A cable television company wishes to link the towns shown as efficiently as possible (i.e. using as little cable as possible).  
We can do this by creating a tree which links all the vertices and which has the minimum total weight associated with it – this is called a minimum spanning tree.

Prim’s Algorithm for producing a minimum spanning tree
Step 1:  Select an arbitrary starting node and then connect it to its nearest node.

Step 2:  Connect the nearest node that is not already connected to those that are already in the solution.

Step 3:  Repeat step 2 until all nodes have been connected.
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Example (continued)

Suppose our starting node is A.

Other nodes are connected into the spanning tree in the following order:

The minimum amount of cable required to connect these 6 towns therefore is 
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Example:
Consider the network given here:

Use Prim’s algorithm to find a minimum 

spanning tree.
Suppose we started at vertex F.

The order at which other nodes join the spanning tree is as follows:

The total weight of the minimum spanning tree is:  
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