HW1, DUE AUG 31.

1.1: 3) Prove
a) AN(BUC)=(ANB)U(ANCQC)
b) AUBNC)=(AUuB)N(AUC)

1.1: 4) Let AAB denote the symmetric difference, that is, the set of all elements
that belong to either A or B, but not to both A and B. Draw a Venn diagram for
AAB.

a) Show AAB = (A\B)U(B\ 4).
b) Show AAB = (AUB)\ (AN B).

1.1: 5) For each n € Nlet A, :={(n+ 1)k | k € N}.
a) Find Al n AQ.
b) Find Uy, A, and ()2, A,.

1.1: 13) Suppose that f: A — B and G,H C B. Show that f~}(GUH) =
fTHG U fHH) and f7HG N H) = f7HG) N fH(H).

1.1: 16) Let a,b € R with a < b. Find an explicit bijection of A := {z: a < z < b}
and B:={y: 0 <z < 1}.

1.1: 20) Let f: A — B and ¢g: B — C be functions.
a) Prove that if g o f is injective, then f is injective.
b) Prove that if g o f is surjective, then g is surjective.

1.2: 1) Proveﬁ+%+~~+m:n¢+lforallnel\l.
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1.2: 2) Prove 13+ 23 + ... + n? = (%) for all n € N.

1.2: 6) Prove that n® + 5n is divisible by 6 for all n € N.

1.2: 16) Find all n € N such that n? < 2".
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