Question 10

Answer the following questions regarding graphs.

(1) Prove that the sum of the vertex degrees of an undirected graph is equal to the

number of edges times two.

(2) Prove the following proposition: If a graph G(V,E) with vertex set V andedge set E
1s a tree, |E| =|V]|—1.

(3) Given an undirected graph G(V,E) and a set of edges T € E, the graph S(V,T) is
called a spanning tree, if S is a tree. Among all spanning trees of a weighted graph,
those with the minimum sum of weights are called minimum spanning trees. Show a

minimum spanning tree of the following graph.
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(4) Assume that S(V,T) and S'(V,T') are different spanning trees of graph G. Prove the
following proposition: For any edge e' € T' — T, there is an edge e € T — T’ such that
(T — {e}) U {e'} forms a spanning tree.
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