CMPS/MATH 2170 Discrete Mathematics — Fall 13
9/16/13

3. Homework
Due 9/25/13 at the beginning of class

. Contrapositive and contradiction (4 points)
Consider the following claim:
For all integers m, n, if mn is even then m is even or n is even.

(a) (2 points) Prove the claim using a proof by contrapositive

(b) (2 points) Prove the claim using a proof by contradiction

. Equivalence (4 points)

Prove that the following are equivalent for all z € R:

(i) x is rational, (ii) /2 is rational, (iii) 3z — 1 is rational.
. Rational, irrational (6 points)

(a) (2 points) Prove or disprove that if  and y are rational numbers, then z¥ is
also rational.

(b) (2 points) Prove that +/2 is irrational.

(c) (2 points) Prove that if 23 is irrational, then z is irrational.

. Sets (8 points)

(a) (1 point) Find the sets A and B, if A\ B = {2,4,6,8}, B\ A = {1,5} and
ANB={3,7,9}.

(b) (1 point) Show that Ax B # B x A for all non-empty A and B, unless A = B.

(c¢) (1 point) Can you conclude that A = B if the sets A and B have the same
power set?

(d) (2 points) Prove AN (AUB) = A.
(e) (2 points) Let A; ={...,-2,—-1,0,1,...,¢}.
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(f) (1 point) Find two sets A and B such that A € B and A C B.



