Math 505 Introduction to Proofs Spring 19 Midterm 1

Name: SéhA“WS

e Start each question on a fresh sheet of paper. Staple together in
numerical order at the end of the exam.

(1) For each of the following statements, find two distinct elements in the truth
set, and two distinct elements not in the truth set. (Indicate clearly which
are which.)

(a) a is an integer divisible by either 2 or 3.
(b) A is an infinite subset of Z.

(2) Consider the statement:
If z and y are real numbers with z < y then z? < 32
Which, if any, of the following substitutions give a counter example.
(a)z=1Ly=2 (bz=1Ly=0 (c)z=-2,y=—1

(3) Write out a careful proof of the fact that the product of any two odd numbers
is odd.

(4) Prove or disprove the following statement: If AUB = AUC then B=C.
(5) Prove or disprove the following statement: A — (B —C) = (A - B)UC.

(6) Prove or disprove the following statement: AN B = A — B.
(

7) State which of the following statements, are true, vacuously true, or false.
(a) For integers a,b and ¢, ifa |band b | cthen a | b+ c.
(b) If » is a real number with z? < 0 then = < 0.

() HAUBCCUD then ANBC CND.

(8) Suppose A and B are finite sets with |4| = a, |B| = B and |AN B| = ¢. Find
|P(AU B)|.

(9) Write out a careful proof of the fact that for integers a and b, if a | b then
a’ | ¥

(10) Write out a careful proof of the fact that if A C B then P(A4) C P(B).
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