Math 220H Exam 1 Name:

J. Zinn October 16", 2007 ID#:

Rules of the Game.

(a) Give complete explanations for your answers.
(b) Ask if you have a question.

(c) Never give an answer which trivializes the problem.

The Exam.

Problem 1 (5 points each) Define

(a) the converse of the statement p = g,

(b) and the contrapositive of p = q.
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Problem 2 (15 pts) Prove that for any propositions, p and g,
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Problem 3 (15 points) Let p,q and r be propositions. Show thdt p = ¢ is
equivalent to p A —q = r A —r.
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Problem 4 (15 pts) Let U denote the universe and A, B and C be three subsets.
Prove that if AUB = A°UC, and AUC = A°UB, then BUC =U.
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Problem 5 (10 pts) A club has a rule for new members: each must always tell
the truth or always lie. They know who does which. If I meet three of them

on the street and they make the statements below, which ones (if any) should I
believe?

L A says: “All three of us are liars.”
T B says: “Ezactly two of us are liars.”
L C says: “The other two are liars.”

Q)A M‘}V‘M .2 A b a lzcbw, £, A o G l\‘au/‘
(’”)@Wﬂ\rwﬁ} ) A —le,QQA ff‘w@fﬁjpw‘&mo‘/&lé‘lﬁ‘w} CI) '

C & oo Rar

<

-—

“n : . ) o .| h@l)@f{» gx,,(\bf 74)6% )
@) &\_'Iﬁ* - /OL—,&Q—Q :\e;i W/\(A}T LQ, ‘\CL"\JM 2 .A‘{_QQ,@\@'Q( e_\\?‘\':\‘z)

Problem 6 (10 Doints

g = (i). Find gcd/é?)/?.,.él;i and
> ol % com iy 1t). find x and y such that 637x + 464y = ged(637,464).
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) Problem 7 (25 points) Prove that the cube root of 24 is irrational.
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