King Fahd University of Petroleum and Minerals
Information and Computer Science Department

ICS 253: Discrete Structures |

Homework Assignment #3
(Due Wednesday August 9, 2017 at midnight)

I.  Solve and submit the solutions to Questions 1-9. In all questions below, show your
intermediate work. Make sure to attempt these questions without using a calculator.
1) (10 points) Prove or disprove that the product of a nonzero rational number and an irrational
number is irrational.
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2) (10 points) Prove that, if both solutions of x? + ax + b = 0 are even integers, then a and
b are both even integers.
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3) (10 points) Let 4,, = [—%ﬂ Find UL, 4; and N1, 4;.
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4) (10 points) Can you conclude that A=B if A, B, and C are sets such that AU C = B U C and
AN C =B nC?Prove your answer.
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5) (10 points) Determine whether the function f(m,n) = m3 — n3 where f: Z x Z - Z is onto.
Prove your answer.
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6) (10 points) Find f o g and g o f where f(x) = x3 — 5and g(x) = 2x + 3 where f and g
are functions from R to R.
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7) (10 points) Draw the graph of f(x) = [3x — 1] — E + ZJ where x € [-2,2]. _>)
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8) (10 points) Prove that
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9) (10 points) What amounts of postage can be assembled using 2-cent and 5-cent stamps only?
Prove your answer using strong induction.
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