ELTE IK Discrete Mathematics I Sets

Sets

1.

Let U = {0,1,2,3,4,5,6,7,8,9} be the universal set, A = {1,2,3,4}, B = {0,2,4,8} and C =
(2,3,5,7}.

(a) Write down the following sets explicitly, i.e. by listing all their elements:

ANB BUC A\ C c

(b) Consider the systems of sets X = {A, B,C} and Y = {{0,2,4,6,8},{1,3,5,7,9}}.
Find the following sets:

NnX uUX uyYy ny

(c) Determine the truth value of each of the following statements:
4¢€¢B ACB {0} CuX 3¢ ANB
{1,2} C A Aeuy ACUY cCnh=10
2CA {2} C A 2eUX {2} e nX

2.
Let A= {{a,b,c},{a,d,e},{a, f}}. Find the sets UA and NA.

3.
Consider the system of sets X = {{1,2,3},{2,3,4,5},{0,2,3,7}}. Find the following sets: NX,

XU{5,6,7,8},  XU{{3,5,7},{1},{2}}, UXU{{3,5,7}{1},{2}}), N (XU{{3,5,7} {1},{2}}).

4.
Find the sets A, B, C, given that they satisfy the following:

A\ B =1{1,3,5}), AUBUC=1{1,2,3,4,5,6}, (AnC)u(BnC)=10, C\B=1{24}
and (AN B)\ C = {6}.

5.
Prove that the following equalities are true for any universal set U and sets A, B,C' C U (hence
these equalities are identities):

(a) AUB=BUA () AUB=ANB
(b) (AUuB)UC =AU(BUCQ) (hy ANB=AUB
(c) ANB=BnNA i) AUA=U
(d) (AnB)NC=An(BNC) G) AnA=10

(e) AU(BNC)=(AUB)N(AUC) k) A=A

(f) ANn(BUC)=(ANB)U(ANC)
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6.
Give an example for sets A, B, C that satisfy all the conditions below:

ANB#0, AnC=0, (AnB)\C=10.

7.

Prove that for any nonempty sets A and B the following equalities hold:
(a) (A\B_)ﬂB_z@_ -

(b) (AUB)N(AUB) =B

8.
Let A ={a,b,c,d}, B={c,d} and C = {a,c,e}. Show that then A\ (B\ C) = (A\ B)U(ANC).
Is this statement true for all sets A, B, C?

9.
Show that the following statements are true for all sets A, B, C":
(a) if ACC and BC C then AUBCC
(b) if AC Band AC C then AC BNC
(¢c) AU(BNA)=A

10.
Write the following expression in its simplest possible form: (AU(ANB)U(ANBNC))N(AUBUC).

11.

Prove that the following equalities hold for any universal set U and any sets A, B,C' C U (hence
these equalities are identities).

(a) (ANB)\C = (A\C)N(B\C)

(b) A\(BUC) = (4\ B)N(4\ C)

(c) A\ (A\(B\C))=AnBnC

12.
Prove the following identity: (AN BUC)NAUBUC = AUBUC.

13.
Decide which of the following statements are true for all sets A, B, C. Prove your statements.

(a) ANB=B\ A4

)
(c) (AuB)N(B\A)=(AUB)\(A\ B)
(d) (ANB)\C=(A\C)N(B\C)
(e) (AUB)\A=B
(f) (AUB)\C =AU (B\C)
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14.

Prove the following identities.

(a) AND=A

(b) ANA=1
x (¢). AN(BAC)=(AAB)AC
x (d). AN(AAB)=1B

15.

Prove that for any sets A and B we have P (AN B) = P(A) NP (B), where P (A) denotes the
power set of A. What can we say about the truth value of the statement obtained by replacing N
by U?

16.
Let A, B,C, D be nonempty sets. Prove that then A x B C C' x D holds if and only if A C C and
B CD.

17.
Let A={1,2},B ={a,b,c} and C = {2, 3,4}. Find the following sets:
AxA, AxB, AxAxB, BxA, (AxA)xB, Ax(AxB), AAB, AAC.

18.
Prove that for any nonempty sets A, B, C' the following is true:
(AUB)xC=(AxC)U (B x ().



