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The followmg problems may be answeredt“in Ohimese or English. You need 1o give all details

i order to receive any credit (point)

Problem 1 (15%) Let Gy = 3,61 = 4.Gpsy = G, 4 Gn-1 form = 1. Prove that

Y0 Gi=Gasp—dforn> s

L ak={)

Problem 2 (10%) Prove that there exist & consecutive compaosite integers for every posi-

tive integer k. ‘_

Problem 3 (15%) Prove that a graph fi‘itﬁ n nodeés and more than ("7") edges is always
connected. (Note: The graph here is simple and undinected.)

Problem 4 (20%) A graph G is called plenariff it can be drawn in the plane with its
edges intersecting only at vertices of . Let 7 be the graph obtained by omitting an edge

of the complete graph Ks on five nodes. Prove or disprove that G is planar.

Problem 5 Let f:R* — R*. Let P(f.2y) be the statement: for every £ > (), there exists
¢ > 0 such that |f(x) — f{z)| < ¢ forall |z — 5] < 4 Here the universeé comprises the

positive real numbers. =———— S —

a. (10%) Express P(f.z;) by the firat-order Jogie:

b. (10%) Describe its negating staternent by ﬂ:_g_ﬁ-r’sl—drd;r logic.
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Problem 6 (20%) Let f, g and h be funetions from reals to reals. Prove that (fogloh=

folgoh) where o is the composition of two functions,




