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Each problem weights 20 points.

1.

v

5.

Determine the number of m-subsets of the set [n] = {1,2,...,n} for each value

of m (mod 3) and each value of n (mod 6).

Prove that if G is the complement of a disconnected simple graph then €(G) <
A(G)?, with equality only for Kaw)a). Also prove that if G is a connected

Py-free graph with maximum degree k then e(G) < k°.

. Determine the number of spanning trees of the graph Gy, = (Vyn, Epn) with

vertex set Vo, = {(4,7) : 1 € i € 2,1 € j £ n} and edge set E,, =

{G, D7) i -]+ 15 - 5 =1}

. Prove that a tree T has a perfect matching if and only if o(T — v) = 1 for any

vertex v € V(T'), where o(T — v) is the number of components of T — v with an

odd number of vertices.

Prove that if G is 2Ky-free then x(G) < (""(‘7’?‘”). For each positive integer k,

construct a graph Gy with w(Gy) = k and x(Gy) = (’“%’1).



