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. (24%) Suppose G is a simple graph with » vertices and m edges. Prove that the
following statements are equivalent.
(a) Gisatree.
(b) G is acyclic and n=m+1.
(c) G is connected and n=m+1.

(d) Every two distinct vertices of G are connected by a unique path of G.

. (16%) Suppose G is a planar graph with » vertices and m edges.
Prove that m = 3n-6 and G contains a vertex of degree less than or equal to 5.

. (16%) Let H be the line graph of a simple graph G. To show that if G is Eulerian
then H is Hamiltonian. The converse of the statement is true?

. (14%) State Hall’s Theorem (Marriage Theorem) and prove it.

. (16%) Suppose G is a bipartite graph with the maximum degree A (G). Show that
the chromatic index x '(G) of GisA(G).

. (14%) How many ways are there to color the vertices of G with n colors such that

adjacent vertices get different colors? (Hint: Inclusion-Exclusion Formula)
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