lzmir University of Economics, Department of Mathematics

MATH 100 DISCRETE MATHEMATICS FinaL Exam 06.02.2006
Name St.No. Sign

You will not get any points if your answer is wrong, that is no points to your explanations if your answer
is wrong. And of course no points to a correct answer if your explanation or proof is not correct or clear.
YOU must write GOOD Mathematics and GOOD luck.

1. Let A = {1,2,4,5,7,11,13}. Define a relation R on A by writing (z,y) € R if and only if z — y is a
multiple of 3.

(a) Show that R is an equivalence relation on A.

(b) List the equivalence classes of R.
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2. Give as good a big-O estimate as possible for each of these functions

(a) (n*+1)(n+1)
(b) (nlogn +n?)(n® + 1)
(¢) (n!'+27)(n?+ 2logn)
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3. Let R be the relation represented by the matrix

M[

 Find the matrix representing a) R™! b) R «c¢) R
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4. Let F be the Boolean function F(z,y, z) = z + yz.

(a) Use a table to express the values of F

(b) Find the sum-of-product-expansion of F
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D. Let G be the following graph

a

£ e

(a) Find the adjacency matrix

(b) Does G have an Eulerian circuit and an Eulerian path? Why?
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6. (a) Find f(n) when n = 3% where f satisfies the recurrence relation f(n) = 2f(n/3) + 4 with

£1) = 1.
(b) Prove your formula for f(n) by induction on k.
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7. (Bonus problem, you are not obliged to solve it !)
Words of length n, using only 3 letters a,b,c are to be transmitted over a communication channel
subject to the condition that no word in which two a’s appear consecutively is to be transmitted.
Determine the number of words allowed by the communication channel.
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Matematik, dogru bakildiginda, sadece dogruyu degil, en yiice giizelligi de igerir, heykel soguqugunda ve sissilz bir giizellikj
bizim zayif dogamiza seslenmeden, miizigin ve resmin siislerinden armmis, en saf en ar1, ve sadece en yiiksek sanatm iiretebilecegi
tlirden miisamahasiz bir giizellik. Bertrand Russell (1872-1970)



