
Workshop 3

Exercise 1

Decide if the following statements are true or false.

a) tHu P tH, tHuu.

b) tHu Ď tH, tHuu.

c) t1, 2, 3u P t1, 2, 3, t4uu.

d) tt4uu Ď t1, 2, 3, t4uu.

Exercise 2

Let the universe be all real numbers. Let A “ r3, 8q, B “ r2, 6s, C “ p1, 4q, and D “ p5,8q. Find

a) A Y C.

b) B X C.

c) Ac.

d) pA Y Cq ´ pB X Dq.

d) A X B X C.

Exercise 3

Let A,B,C and D be sets. Decide if the statement is True or False. If it is true, prove it. If it is false, give a
counterexample.

a if C Ď A,D Ď B and A and B are disjoint (A X B “ H), then C and D are disjoint.

b If pA ´ Bq X pA ´ Cq “ H, then B X C “ H.

c A ´ pB ´ Cq “ pA ´ Bq ´ pA ´ Cq.

d PpA X Bq “ PpAq X PpBq.

Exercise 4

Find PpA ˆ Bq for A “ t1, 2, t1, 2uu and B “ tq, ttu, πu.

Exercise 5

Find the union and intersection of each of the following families, i.e. find
Ť

APA A and
Ş

APA A, for each A .

a) A “ tt1, 2, 3, 4, 5u, t2, 3, 4, 5, 6u, t3, 4, 5, 6, 7u, t4, 5, 6, 7, 8uu

b) For each natural number n, let An “ t5n, 5n ` 1, 5n ` 2, ..., 6nu and let A “ tAn : n P Nu.

c) Let A be the set of all sets of integers that contain 10.

Exercise 6

Let A “ tAα : α P ∆u be a family of sets and let B be a set. Prove that

B X
ď

αP∆

Aα “
ď

αP∆

pB X Aαq
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Exercise 7

Let A “ tAα : α P ∆u and let B “ tBβ : β P Γu be families of sets. Prove that

˜

ď

αP∆

Aα

¸

X

˜

ď

βPΓ

Bβ

¸

“
ď

βPΓ

ď

αP∆

pAα X Bβq.
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