METU
Department of Mathematics

Math 112: Discrete Math

‘ Final Exam
Code *Math 112 Last Name :
Acad. Year: 2009-2010 Nam
Semester :Spring e '
Tnstructor : KZ, AB, OK Student No.:
Dat 1 09.06.2010 Department:
Time  :16.90 6 QUESTIONS ON 4 PAGES
Duration 120 minutes TOTAL 80 POINTS
T 3 3 1 5 ) iit

PLEASE GIVE SOLUTIONS AND REASONS, NOT ONLY ANSWERS!
ALL GRAPHS ARE LOOP-FREE AND THEY HAVE NO MULTIPLE EDGES.

1. (12 pts) A committee of 7 is to be chosen from 8 men and 9 women. One of the women is
Ms White; one of the men is Mr Black.
(a) What is the probability that the committee contains at least 6 women?
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(b) What is the probability that the committee contains either Ms White or Mr Black, but not
both?
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2. (12 pts) A child is making a tower using blocks of one ‘or two units tall.
{a) How many towers of height 3n can be made using exactly 2n blocks?
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(b} How many towers of height n can be made using any number of blocks? {Give either a
function of n or a recurrence relation with initial conditions.}
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3. {7 pts) Let G be a 5-regular planar graph with 30 edges. How many regions are there in a
planar drawing of G7 Justify your answer.
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4 (15 pts) (a) How ‘many siubgraphs of K, "2 5, are-isomorphic-to-the-complete-bipartite
g‘r’ &ph K 213?
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(b) How many cycles of length 5 are there in Ky, n 2 57 (Note that the cycles vy — v — v —
vs — U5 — vy and vg — Uz — Ug —F Us — Uy ~> Vg are the same.)
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5. (10 pts) True or False? If 7 is an n-regular graph with 2n + 2 vertices, then the complement
of G has a Hamilton cycle.
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6. (6+46-+6-+6 pts) Let G be the following gfaph.
(Do not. forget to justify your answers.) X
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e’ (c) Does G ha.ve&an Euler circuit?
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