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2 A OPERATIONS ON SETS

A Introduction

This chapter deals with various operations on sets

and the results of those operations. Later, some
important laws, namely, distributive law and De
Morgan’s law, have been stated.

A Union of Sets

The union of sets A and B s a set of all the elements that are
either in set A or in set B or in both sets A and B. It 1s
represented by the symbol L.

If x is an element in A U B, thenx € Aorx € Bor
x belongs to A as well as B.

Example 1: If A = {x | x =2a,a<)5,a € N},
B={x|x=3a,a<5,ae N}, and
C={x|x=6a,a<5a€e N},findAUBUC.

In Rostér form,
A=1{246,8 10}, B={3,6,9, 12, 15}, and
C = {6, 12, 18, 24, 30} '

The union of the sets consists all the elements in the
sets without repetition of any.

e 12 8.4.6.8,9. 10, 12, 15}
BuC-={3,6,9, 12,15, 18, 24, 30}

AUuC=1{2 46,8, 10, 12, 18, 24,30}

B 1S, 4, 6,.8.9, 10, 12, 15,18, 24, 30}
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e Distributive Laws
e De Morgan’s Laws
¢ (Cardinal Number of Sets

Union Facts

AuUuB=BUA
AuBUC=AUBUCQ)
AUA=A

Augd =A

AUE=§

AUA’'=E

If AcB, then AUB=B.
fAuUB=¢,thenA=¢andB = q>

Y VY W NN YN

Try this!
If A=1{1.2 3} and
B =134} find AU L.

Intersection of Sets

The intersection of sets A and B is a set containing all the
elements that are common to set A and set B. It 1s represented
by the symbol M.

If x is an element in A N B, then x belongs to A as

well as B.
30
Example 2:IfA={x | x=—,a€ Nandx€ N},
45
B“{x]x-— a€ N,xe N}, and
90
C={x|x=—,ae N;xe N},indAnBnC.

a
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In Roster form,

A=412 238 ;15 30

B={1323 93 1543}

C=1,2 51,6 9 10, 13, 14 3045 80

The intersection of the given sets will contain the
underlined common factors.

ANnBAC={l,3,5, 15}

Intersection Facts

» AnB=BnNnA
ANBNC=AnBNC)

ANA=A

Ano=9¢

AnE=A

ANnA'=¢

If AcB,thenANnB=A.

If AN B = ¢, then A and B are disjoint sets.

NN Yo NN YW

Try this!
If A={1.2,5 8} and
B=1{5671738}find AnD.

A Difference of Sets

The difference of set A and set B is a set containing all those
elements in set A that do not belong to set B.

If x is an element in A — B, then x € A, but x ¢ B.

18
Example 3: If A= {x | x= —,a€ Nandx € N}

a
+
and B={x | x= %,ae N and x € N}, find

A —-B and B - A.

In Roster form, A = {1,2,3,6,9, 18} and
B ={1,2 3, 4,6,8, 1223

The difference of A and B will have all the elements

in A that are not in B.
AsAnB=1{1,23,6},A-B={9, 18}.

The difference of B and A will have all the elements
in B that are not in A.
AsBNnA=1{1,2,3,6},B-A={4,8, 12, 24}.

©

Difference Fact
| A-B#B-A

Try this!

If A={1310 15}
B=12492.8 10}

findA-Band B - A

Laws of Union and Intersection
of Sets

Distributive Laws

Consider A = {a, b, c,d, e}
B ={cd,efg}
C={accpgh;

) BNC = {c, ¢, g},
AuBnNnC)={a,b,c,de,g}, (1)
AUB ={a,b,c,d,ef g} and
AuC={ab,cdeg h}

Thus AUB) N (AU C)={a, b,c,d,e, g}?2)
Combining (1) and (2), we obtain

AUBNC)=(AUB N(AUC)

(i) BwC = {a cdiec i)
ANnBuUC(C) ={a,c,de} (1)
ANnB ={c,de}and AN C = {a, c, e}
Thus ANB)UANC)={a,c,d e} (2
Combining (1) and (2), we obtain

ANnBulC=AnBUANC(C)

De Morgan’s Laws
Consider A = {a, b, c, d, e}
B.= {c. d esiea:
G =14,C ¢t 0}
€ ={a,bcdefgh}

{f, g, h}, B"= {a, b, h}, and
{b, d, {}

Then A" =
Cf

The complement of unions is the intersection of

complements.
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1) AuB={a,b,cdef g} and
(A UB) = {h} (1)

et =8 b c,d e [ .g h) and
AUBUCY =6 (1)
ANB NnC' =¢ (2)

i >"‘. 3 i A Rl . S ! ! i R, ~
g "LJ:B u A g i‘ﬁ’A‘ s‘ .* PB ) C ;
hoa g R PR SRR e Al o i iy 5

C TR T e L T T PN T el T S R T T R
'-»?T}m;__mpplg:pﬁm of intersections is the union of
; A A T R T R N Tl R e B T T b ey _

STOIOOIERIONILS, = e
@ ANB ={c,d,e}and

(AABY = {a,b, g h} (1)
(2)

ANnBNC={c e} and

ANBNCY =(ab,df g h} (1)

AAUB UC = {a,b,d,f g h} (2)

Thus

Cardinal Number of Union and
Intersection of Sets

1. n(A U B)=n(A) + n(B) - n(A N B)

set A = {3,4,5,6,7}
set B = {1, 2, 3,4}
n(A) = 5,nB)=4

Example 4: Let

Thus, we observe that the sum of cardinal numbers
of sets Aand B=n(A) +nB)=5+4=9

The number of common elements or n(A M B) = 2
Thus, n(A) + nB)—nANB)=5+4-2=7
= n(A U B)
CHECK:A UB= {1,2,3,4,5,6,7}
nfAuB)= 7

2. n(A N B)=n(A) + n(B) — n(A U B)
set A = {5,6,7,8,9, 10}
setB = {7,8,9,10, 11}
n(A) = 6,n(B) =25

Thus, we observe that the sum of cardinal numbers
of sets Aand B=n(A)+nB)=6+35 =11

Example 5: Let

The numbers of elements in the union of set A and
set B
or nAuUB)=7

EEACTB = Y017, 69, 105"11}]

Thus, n(A) + n(B)—nAUB)=6+5-7=4%
=nANDB)

CHECK:A nB= {7,8,9, 10}
nANnB)= 4

_-#
Remember

e AUBNC)=AuB NnAUC()
c ANBUOC)=ANBUANQC
S AUB=A'ND

« AUBUC))=A"NnB'NnC’

e« ANB/=A"UF

¢« ANBNCY=A"UB LC’

e n(A U B)=n(A) + n(B)—n(A N B)
e n(ANB)=n(A)+ nB)—n(A U B)

1. Given A = {x | xis a letter in the word
MENSURATION} and

B = {x | xisa letter in the word
ARITHMETIC}, find

i) AUuB i) ANB
(i) A—-B iv) B—-A
72
2. Given & ={x|x=—a—,aEN,xeN},

1

A= {x]|x= f,ae N, x € N},
4

B = {x|x= 2?,&6 N, x € N}, and
36

C ={x]|x= ?,aeN,xeN},

find the following:

1) AUB ) AuC

L")
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() BUC vy AN B A={x|x=4a,a<6,a€e N}, and
v) AnGC vi) BN G B={x|x=6aa<5,a€e N}
(vi) A—B (viii) A — C 6. Given € = {x | x is a letter from the first 15
(ix) B—C (x) A’ letters of the English alphabet},
(xi) B (xii) C A={ab,c,defgh},
(xiii) (A U B) (xiv) (A N B) B'=%H, i j,'k L, o &Y and
(xv) (A-BY) | (xvi) A" v C’ C={a,c e mLk m ot saswvihdt
(xvil) B’ C’ (xviil) (A" BYn C () A—-BUC)=A-BNnA-C)
(xix) A"UB L C (xx) A"NB' N C’ i) AUBNC)=(AUB NAUC)

3. Given A = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20}, 7
B ={3,6,9, 12, 15, 18,21}, and
C = {5, 10, 15, 20, 25}, show that

. Given that & contains 25 elements and subsets
A and B contain 12 and 14 elements,
respectively, with 4 elements common to A and

) AuBLUC=AUBUC() B, find the following:
@) ANBNC=AnNnBnNC) . (i) n(A") (ii) n(B")
4. If € =4x | 2= x = 25 x e Nihn theaboye (iii) n(A N B) (iv) n(A U B)
question, show that ) n(A—B) (vi) n(B — A)
() AVBUCY=A'NB'NC (vii) n(A A BY (viii) n(A U B
i ANBNCY=A"UB LC (ix) n(A—BY (x) n(B — AY
5. Prove the two De Morgan’s laws, given (xi) n(P(A N B)) (xii) n(P(A — B))

E = x| x=¥aa =95 a e N},

Revision Exercise

1. Write the sets that represent ANB, AUB,A-B 2. Given that& = {c, e, g,1,k, 1, o, p}

and B — A in each of the following. A = {x | xis a letter in the word PICKLE}
(a) A= {x | xisaletter in the word B = {x | x is a letter in the word CLIP}
EXTEMPORE} C = {x | x is a letter in the word CLICK}, find
B = {x | x} is a letter in the word the following
ELOCUTION} @ AnB (b AUC (BUC dANB
b) A= {3,6,9 12 15, 18, 2], 243 e) BN C H AnC (g)Au(Br‘\C)
B= {612, 18, 24} MANBUC) @@ A (j) B’
(c) A= {x | xisa prime number, 2 <x < 19} (k) C’ Q) Bul (m) A’ N C’
B = {x | xis an odd number, 3 <x < 19} mAU(C-B) (o) CNn(A-B) (p) AnBN(C)
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