Problem 1. Negate the following statements:
a. For all & > 0 there exists y > 0 such that zy = 1.
b. For every prime number p there is another prime number g such that ¢ > p.

c. We have 0 < z < 10 and it is also the case that x <2 or z > 3.
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Problem 2. Write the converse and the contrapositive of the following statements:
a. If £ > —3 then |(z + 3)/(z +5)| < 1.
b.Iffz€e AUBthenz € Aorz € B.
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Problem 3. State whether each of the following is true or false.

a. For all z € Q there exists y € Q such that 2 = 2y.
b. There exists y € Q such that for all z € Q, z = 2y.
c. For all z € Q there exists y € Q such that z = y%.
d. The set (2, (—1/n, 1+ 1/n) is open.
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. The set J2,(~1/n,1+ 1/n) is open.
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Problem 4. Prove the following statements:

. Let a,b,c € Z. If a? | band b° | ¢, then a® | c.
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Let a,b € Z. If a and b have the same parity (ic. they're both even or both odd), then 3a + 7
and 7b — 4 do not have the same parity.

o

. Let 6 € (0,1) and suppose that |z — 3| < 8. Prove that there exists a constant C, which does
not depend on z nor on 4, such that |22 — 18| < C4.

Let A, B,C be sets. If AC B then A\ C' C B\ C.
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