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1. (20 %) (a) Draw three different labeled trees of three vertices.
(b) How many different labeled trees of n vertices?

(c) Prove your answer in (b).

2. (25 %) (a) State the Hall’s marriage theorem for bipartite graphs.
(b) Prove the statement you have written in (a).

(c) Let GG be a bipartite graph with bipartition X UY such that each vertex x € X
has degree k and each vertex y € Y has degree at most k. Show that G has k

families of disjoint complete matchings from X to Y.

3. (40 %) Let [n] denote the set {1,2,...,n}. Determine the following numbers.

(a)
> AL
AC[50]
(b)
[{(A1, A2) = A; C[50], AN Ay =0};
()

’{(Al,AQ,A3,A4) A C [50], ATUAU A3 U Ay = [50]}‘,

(d) The number of binary circular sequences of length 9.

4. (15 %) (a) State the Fisher’s inequality for a 2-(v, k, \) design;

(b) Prove your statement in (a).
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Remarks : For the convenience of reprinting please Write questions in black or blue-black ( but no red ) ink.



