Math 301 Introduction to Proof Fall 24 Midterm 1
Name: Sb(MhNS

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

(1) For each of the following statements, find two distinet elements in the truth set,
and two distinet elements not in the truth set. (Indicate clearly which are which.)
(a) ¢ € Z, where the universe is Z x Z.
(b) AU B = Z, where the universe is all subsets of Z.

(2) Consider the statement:
If 2 and y are real numbers with & < y then 22 < 3.
Which, if any, of the following substitutions give a counter example.
(a}m=0p=20(b)ex=-yp=1(c)p=1y=-2{dipeD g=1

(3} Write out a careful proof of the fact that the cube of any odd number is odd.

(4) Prove or disprove the following statement: If AN B =ANC then B=C.

(5} Prove or disprove the following statement: If & | b and b | ¢ then a | ¢

(6) Prove or disprove the following statement: A — (BUC) = (A~ B)uU (4 - C).
(7) Prove or disprove the following statement: If P(A) C P(B) then A C B.

(8) State which of the following statements, are true, vacuously true, or false.
{(a) For integers a,b,c and d, if a | b and ¢ | d then ab | cd.
(b) If z is an integer with 2% = 2 then 2 is positive.
(¢) If z is a real number with 2% = 2 then = is positive.
() TP(A)NP(B) =@ then AN B =a.

(9) Write out a careful proof of the fact that if a | b then a? | b°.

(10) Consider the following theorem and proof. Is the theorem correct? If it is not
correct give a counterexample. Is the proof correct? If the proof is not correct,
explain why it is not correct, and then give a correct proof.

Theorem. For any sets A and B, if Ax A=A X B then A= B5.

Proof. Suppose (a,a) € A x A. Then as A x A = A x B, this implies that (a,a) €
A x B, so a € B, therefore A = B, as required. O
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