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Exercise set (2.2)



1. Let A be the set of students who live within one mile of
school and let B be the set of students who walk to classes.
Describe the students in each of these sets.

a) AnB b) AUB
¢) A—-B d) B—-A

R - S twdentwha live within one mile of Student
B =Stwdent Who wWallt to Classes

) n B = Stwdent who both live within one mile and
WalKkto Classes

b)RuB - Stwdent who live within one mile or
WalK to Classes

C) R _B = Student wheo live within one mile but not Walk

to ClasSses

d) B _A, = Stwdent who Walkto Classes but not live

within one mwile
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3. LetA={1,223,4,5})and B = {0, 3, 6}. Find

a) AUB. b) AnB.
c) A-B. d) B—-A.

a)PuB_{0,1,2,3,4,5,6

) bn B_{3}
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c)R_B=11,2,4,5}

d)B _A =10,6




4. LetA = {a b c,d e)and B= {a b, c d e,f g h). Find

a) AUB. b) AnNB.
c¢c) A-B. d) B—-A.

a)RuB_{ab,c,de {9 h

bR nB_{ab,c,d el

C)R_B=
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d)B A ={f,9h}



11. Let A and B be sets. Prove the commutative laws from
Table 1 by showing that

a) AUB=BUA.
b) AnB=BnNA.

@) RuB={XIXEh v XeR} A58
= BUR/

b)) RaB—{X IXEA A XEBRS

—{XIxep Axeps

=5k IB2'L oy



14. Find the sets A and Bif A-B={1,5,7,8}, B—A=
{2,10},andANnB={36,9}.

Ao (A_BJulRnB)
_ 7 3
-41,3,5,6,7,8,9}

5_(B_RA)u(AnB)

=42 lobut369%y

=42 3,6,9 0}
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16. Let A and B be sets. Show that
a) (AnB) CA. b) AC(AUB).
¢) A—-BCA. d) An(B-A) =0.
e) AU(B—A)=AUB.

) let Xc(hnR)

X€Rhand XER
XeER
b) R C(RuB)
let X<h
X<Rh or X<B

X<lRuB) Ia ACADEMY

OR_BCh
let X< (A_B)
XC R and X &B
Xe R

d) Ao (B_R) -8 (R_G_RaB)

R.ﬂ (B_R}) :R(\LBQR)

AU BUCQC=(AUBUC
ANnBNC)=(ANnB)NC

(RAR) B (associative law )

QO aB-g (Com Plement law.)



e)ARUu(B_AR)-RuB
Rul(Bah)
(RuB) a (ALUR)

(RuBR) nU
Ruls

distribwtive law

AN(BUC) =(ANB)U(ANC)
AUBNC)=(AUB)N(AUCQ)
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Distributive laws



17. Show that if A and B are sets in a universe U then A C B
ifandonlyif AUB = U.

AcB SR uB-U ARuB-v _5 AcB
let AcdB let A UuB-v
Sa X€RAh > Xeb So X< A
T Ryeryset is o Swhset X€uU
of the wniverse Xe R ul
A uB_v el
Naow We want baoPhae thab Leb
UchubB
let X e w
XeER or XZH
_Case s XeR
Xels
Xenuls
_ Case2s XghR IQ}?CADEMY
Xeh
Xehul
CUS Ul




18. Given sets A and B in a universe U, draw the Venn dia-
grams of each of these sets.
a) A-B={xeU|xeA - x € B)
b)) AeB={xeU|x€eA < x € B)

Q)
X\
P () )8
N 4
v
b) R, B
X<\
R () )8
N Y4
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20. Let A, B, and C be sets. Show that

a) (AUB)C(AUBUDOQ).
b) ( AnBNnC)C(AnB).
¢) A-B)—-CCA-C.
d A-OC)n(C-B)=40.
e) B—A)U(C-A)=(BUC)—-A.

R uB) € (RuBUC)

let X< (RuB)
XER or XeB
Xe (AuBuc)

b)(ARaBac) S(RnB)

let Xe(RaBn<)
XeR aond Xe€B and XeC
Xe (RnB)

C)(AR_B)-C S A_C

let Xe (R_B)-C
Xe (R_B)and XgC
XeRh and XgBand XgC
Xeh ond XgC
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dJ(R_C)nlC_R)=g
(ARaT)nlcan B)
_Raln(Cnc)
-(RaB)la @

=@

e)(B_A)u(C_AI=(BuC)_pA
(BafA)ulCnf)

= (BUC)O_P_L

=(BUC.)__?F\_.

_(Buc)_ R
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21. Show that if A and B are sets, then
a) A—-B=ANB.
b) (AnB) U(ANB) =A.

a) B, _B=I{XIXE and XZ B3
s XER and XEB

XchnB

~N_B=~nB

RnB= {XIXEh and X B
P XER and XZB

Xeh_

.o RI_B = HJ(']F
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b)(RaB)ulRaB) A
(R aB)ul(hnB)
—Rn (BuB)

—Rnvu
R

S (RaRYU(ALABR) = A
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22. Show that if A and B are sets with A C B, then
a) AUB =B.
b) AnB =A.

@) leb xc(Rul3)

RUB_{XIXSh or XERS
XCBor XER
X< B

Bc (R uR)
let xcl8
X< (R uB)
~RuUB=B

b)RaB=H

RaBeh

Xe(Rn B)

RaBo{XIXER and XEBS
X< R

ne(RnB)

]
X< R Ia AQCADEMY
Xe 3

Xe(Rn R)
v~ RanB-R



29. Draw the Venn diagrams for each of these combinations
of the sets A, B, and C.
a) AnB—-0C) b) AnB)UANCO)
c) ( ANnB)UANCO)

a)

%

)
b)
A, B
C
J
<)
Oy B
C U
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38. Find the symmetric difference of {1, 3,5} and {1, 2, 3}.

41,3,53 {1,235 -

4,3,53vll,238{1,2,2,%40

«l,3,53a01,2,35 =

1,3,538{1,2,35




43. Show that if A i1s a subset of a universal set U, then

a) A@A=0. b) A® Y =A.
¢) AU =A. d AA=U.
a) ( _ _

Q) (h_u)vu_N)-Fuh-A

d)A_A) (A _A)-PNu A —u
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