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Graph Theory

Problem 1 Show that planar graphs are 5-choosable. (20%)
Problem 2 State and prove the Matrix Tree Theorem. (20%)
Problem 3 Show that the Ramsey numbers R(3,3) = 6 and R(3,4) =9.  (10%)

Problem 4 Show that every graph with chromatic number at least 4 contains a
K -subdivision. (10%)

Problem 5 Show that every 3-regular graph with no cut-edges has a 1-factor. (10%)
Problem 6 Prove that x(G) = w(G) when G is bipartite. (10%)

Problem 7 Show that for any positive integer k, there exists a k-chromatic triangle-
free graph. (10%)

Problem 8 Show that every digraph G has a dipath with at least x(G) vertices.
(10%)



