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Question 1. Let a,b and p be natural numbers such that p > 2. Suppose that if p|ab
then pla or p|b. Prove that /p is an irrational number.

Question 2. Let f: A — B be a function. If Y; and Y5 are subsets of B then show that
[ iNYs) = f71(Y) 0 fH(Ya).
Question 3. Let S = F({1,2,3},N) be the set of all functions from {1,2,3} to N. For
f,g €8, wewrite f <5 g if f(z) < g(x) for every x € {1,2,3}.

e Show that (5, <) is a partially ordered set.

e [s < a total order on S?

e Does S contain a maximal element?

e Does S contain a least element?

Question 4. Prove that 1>+ 3%+ ...+ (2n — 1)> = n?(2n* — 1) for all n € N.

Question 5. (15pts) Define EFEon Rby z Ey <z —y € Z.
e Show that FE is an equivalence relation on R.
e Show that R/E is uncountable.

Question 6. Let F(N,{0,1}) be the set of all functions from N to {0,1} and let P(N)
be the power set of N. Prove that F(N, {0,1}) ~ P(N).



