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Exercise 1

Label each statement true or false.

(a) {1,2,3} = {3,1,2)

() {1,2,3} = {2,1,3,3,2)
(c) {5,0} = {5}
(d) {5} €{2,5}
(e) 0 e{1,2}

Exercise 2

Give sets A and B such that the statements A € B and A C B are both

true.

Exercise 3

Let A = {1,2,7}, and let P be the statement “z € A and x € Z.” De-
termine the truth value of each of the following implications, and justify
briefly. Take the set R of real numbers as the universal set.

(a) (3z)P = (Va)P
(b) (V)P = (dx)P
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Exercise 4

Suppose A; ={a,b,d,e,g,f}, As={a,b,c,d}, A3 =1{b,d,a} and A4 ={a,b,h}

4 4
(a) YA = (b) NAi=
i=1 i=1
Exercise 5

For each neN, let A, ={0,1,2,3,...,n}.
(a) (JA:= (b) MNA:=

e 1€

Exercise 6

Is [1Aq;c | JAq always true for any collection of sets A, with index set I?

ael ael

Exercise 7

If () Aa =] Aq. what do you think can be said about the relationships between
ael el

the sets A,?
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Exercise 8

Prove or give a counterexample for each of the following state-

ments.

(1) Let A and B be sets. Then P(AUB) = P(A) UP(B).
(2) LetA and B be sets. Then P(ANB) = P(A)NP(B).

Exercise 9

Let A and B be sets. Define the symmetric difference to be

A& B=(A—B)U(B - A)

The set A @ B consists of those elements of A U B that belong to exactly

one of the sets A, B. Prove the following statements. (Assume only that

A and B are sets. Do not assume that we know what their elements are.)

(a) AgA=10

(b) A=A

(c) (A®B)—(A—B)=B—-A

(d) A@ B =0 = A = B (Therefore, combining parts (a) and (d) gives
the equivalence A@ B=0<—= A=B.)

(e) (A& B)&C = A& (B4 C) (Start with a Venn diagram.)
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Exercise 10

Determine each of the following sets.
(a) P({2})

(b) P(P({2}))

(c) P(P(P({2})))

Exercise 11

(a) Show that if A and B are sets then (0 ¢ P(A) — P(B).

(b) Deduce from part (a) that the difference of two power sets can never
be a power set.

(¢c) Prove that P(A — B) C (P(A) — P(B)) U {0}.
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Exercise 12

(a) Exhibit a subset S of {1, 2,3} x {1, 2, 3} for which there are no subsets
A and B of {1,2,3} such that A x B=S.

(b) Which of the following pictures represent(s) a set that has the form
A x B for some A, B C R?

(i) (it) (iii) (iv) (v)

Exercise 13

List all the partitions of the set {1,2,3,4,5} that have no one-element
blocks.
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Exercise 14

Let S ={1,2,3}. In each case give an example of a relation R on S that
has the stated properties.

(a) R is not symmetric, not reflexive, and not transitive.
(b) R is transitive and reflexive, but not symmetric.
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Exercise 15

Prove for every integer n > 1.

13+23+.._+n3= (7




