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1. [20 points] For each of the following four statements S, is S true or false?

(a) AN(CU(ANB)) = AN (BUC)

(b A—-CCcA-B=BcCC(C

(co BCcC=A-CCA-B

(d) (AxC)N(BxA) =(ANB) x (ANC)



2. [20 points]

E= {(17 1), (272)} U {(:Uay) € Zylr,y > 3}

Give a precise description of each E-equivalence class.



3. [20 points] Give an example of a pair of nonempty subsets A, B of Q (where Q is the set

of all rational numbers) for which the following three statements are all simultaneously true of A
and B.

e A and B both have an upper bound in Q.
e A has a least upper bound in Q.
e B does not have a least upper bound in Q.



4. [20 points] Give an example of nonempty sets A, By, By and a function f: A — By x By
such that f is not surjective, but both 7 o f and w9 o f are surjective.

Here, m; and g are functions 71 : By X By — Bj and me: By X By — Bs defined by (b1, b2) = by
and 7T2(b1,b2) = bg.



5. [20 points] Prove the following theorem by induction.
Theorem. If n € Z, the sets Ay, Ag, ..., A, y1 are nonempty, and, for all i € {1,...,n}, there
is an injection from A; to A;11, then there is a surjection from A, 4+ to Aj.



