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Suppose we want to visit all vertices of a graph just once, but don’t need to return to our starting point.

This almost sounds like a Hamilton path, introduced in the previous chapter.

However, a path is a sequence of edges. In some cases, we don’t necessarily need a path. We can simply split and go two (or more) directions from one vertex.

What we have now is called a network. The graph of a network is called a spanning (including all vertices) sub-graph (using only some of the edges).

The graph must be:

· Connected – in order to visit all vertices.


· Complete – from any vertex on the graph, we reach can any other vertex.


· Circuit free – in which case we are visiting one vertex twice.

We now have a tree.

Properties of Trees (re-write of properties on page 274)

	1. 
	There is one and only one path joining any two vertices.

Conversely: If there is one and only one path joining any two vertices, it must be tree.



	2. 
	Every edge is a bridge.

Conversely: If every edge of a connected graph is a bridge, it must be a tree.

Consequence: Removal of any edge will disconnect the tree.



	3. 
	A tree with N vertices has N-1 edges.

Conversely: A connected graph with N vertices and N-1 edges must be a tree.





