Math 364 -

Set Theory Problems
Fall 2008

72. Find three sets A, B, and C such that A€ B, B C, and A € C.
For all of the following, A, B, and C' are sets.

73. True or False and explain your reasoning.
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(a) The empty set is a proper subset of every set.
(b) If A is a proper subset of ), then A = {17}.

c) If AC B then A = B.

)
)
(c)
(d) If A= B then A C B.
(e)
(f)

e) Since ) is a member of {0}, O = {0}.

There is a set that is a member of every set.

Definition 8 If A and B are sets, then the union of A and B is the set of all objects that
belong to A or belong to B, denoted AU B. In other words,

AUB =

{z|z€AorxeB}

Definition 9 If A and B are sets, then the intersection of A and B is the set of all objects
that belong to both A and B, denoted AN B. In other words,

ANB={z|z € Aandz € B}

. Prove or disprove: )N A=0and )UA=A

. Prove or disprove: ANBC A

. Prove or disprove: AC AU B

. Prove or disprove: AUB=BUAand ANB=BNA

. Prove or disprove: AU(BUC)=(AUB)UC and AN(BNC)=(AnB)NC

. Prove or disprove: AUA=A=ANA

. Prove or disprove: If A C B, then AUC CBUC and ANC Cc BNC.

Definition 10 Let A and B be sets.
{zr € B|z ¢ A}, denoted B — A.

Then the complement of A relative to B is the set

Definition 11 If for a certain problem, all of the sets being considered are subsets of a given

set U then U is called a universal set.
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Definition 12 If U is the universal set and A C U then the complement of A relative to U
is denoted A and isU — A=A ={zeU|x ¢ A}

Prove or disprove: (AU B) = A'N B’

Prove or disprove: (A') = A

Prove or disprove: (AN B)' = A'UB’

Prove or disprove: A— B= AN B’

Prove or disprove: A C B if and only if B’ C A’

Prove or disprove: AN(BUC)=(ANB)U(ANC)and AU(BNC)=(AUB)N(AUC).
Prove or disprove: (ANB)UC =AN(BUC)

Prove or disprove: (AUB)— (ANB)=(A—-B)U(B - A)

Definition 13 Two sets A and B are disjoint if AN B = ().

Prove or disprove: AN B and A — B are disjoint.

Prove or disprove: A= (AN B)U (A — B).

Prove or disprove: A—(ANB')=ANB

Prove or disprove: If A and B are sets such that AU B = AN B then AN B = 0.
Prove or disprove: If A and B are sets such that (AU B) = A’ U B’ then A = B.

Prove or disprove: Let A, B and C be sets such that AUB # ANC. Then A is not a subset
of C' or B is not a subset of A.
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