AR IR
#8

L

R

410

B S A B 1018 4 B AR 3548 4 4

RERE(B)

6

e

A

R

I

410
R

. (10 points)

(a) What’s the minimum number of people such that there must be two people born on the same day of
the week? Explain your answer.

(b) What’s the minimum number of people such that the probability that two of them were born on the
same day of the week is at least 80 percent? Explain your answer.

. (15 points) Prove that

n—1
ZC(H, k) - ok — gn _ o
k=0

where C'(n, k) is the coefficient of the 2* term in the expansion of 14z

. (15 points) Solve the following recurrence:

a = 2, 0
o )
an 3ap—1 — 2090 — 2,forn > 2. 3

. (20 points) Let 1?; and Ry be symmetric and transitive relations.

(a) Prove or disprove R; | ) Rs is symmetric.

(b) Prove or disprove Ry | ) Ry is transitive.

- (20 points) Prove that if each of the 15 edges of the complete graph K is colored either blue or red,

there must be at least two monochromatic triangles, where a monochromatic triangle is a triangle with
all edges having the same color. Proving that one monochromatic triangle exists gives partial credit.

- (20 points) Let G be a simple graph with 11 or more vertices. Use Euler's formula to prove that either

G or its complementary graph G is not a planar graph. Recall that the definition of the complementary
graph is the following:

The complementary graph G of a simple graph G has the same vertices as G. Two vertices are adjacent
in G if and only if they are not adjacent in G.
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