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From these diagrams it is clear that A — B # B — A, if A # B.
If A={1,2 3, 45,6}, B={2, 4,6,8, 10} then A — B = {1, 3, 5},
B — A= {8, 10}

Some properties of difference operation are as under :

(1) U—A=A' (quite obvious !)

2 ACB=>A-B=}

A—B ={x|x€ Aand x € B}

={x|x€ Aand x € B}
={x|x € Band x € B} (A C B)
=9

(5) Symmetric Difference set : For sets A, B € P(U), the set consisﬁng of

all elements which are in the set A or in the set B, but not in both is
the symmetric difference of the sets A and B. Symmetric (16161

sets is denoted by A A B. .
Thus AAB=(AUB)— 53_\6
We will prove that, A A B & ﬁQ(B )?)2
(AUB) m B)ﬁ( A-B=ANDHB)
\,\ q\l U B') (De Morgan's law)
P ( e P%@%) N A" U (AU B) N B") (Distributive law)
[ANAYUBNA)NUVUIANB)U@BNMNB)]
[JUBNANUIANB)UY]
BNAYUANB)
B—-A)UA-B)
A-B)U®B-—-A)
This set is depicted below by the coloured region in the Venn diagram 2.6.
U

AAB
Figure 2.6
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Just as we have ordered pairs (x, y), we can have ordered triplet or ordered
n-tuple (x;, x,, x3,.., x,). If A, B and C are non-empty sets, their cartesian product
is defined as

AXBXC={xy2|x€e A, ye B,ze C}

In analogy with A2 = A X A, we will write A3 = A XA X A,

Example 12 : Find AX B, if A= {q, b, ¢}, B = {a, b}

Solution : A X B = {(a, a), (aq, b), (b, a), (b, b), (¢, a), (c, b)}
Example 13 : IfA={1,2,3}, B={2,6, 7}, C= {2, 7},

verify AX(B—C)=(AXB)—(AXC)

Solution : Here B — C = {6}

AX B -0 ={{,06),Q206), G, 6)}

Now A X B = {(1, 2), (1, 6), (1, 7), (2, 2), (2, 6), (2, 7), (3, 2), (3, 6), (3, )}
AXC={1,2,1,7,2,2,2,7,@3,2), 3, 7}
(AXB)—(AXC)={(,6), (2, 6), (3, 6)} CO .

Thus, AX (B—C)=(AXB) — (AXC) &t@

C.

Example 14 : f A# pand AX B = Q
Solution : f B=C = 0, 2
¢ since A # (.

Obviously, only n bemg e
s
P ( @%j& 0, ther g&e
.. For every y AXB
’ (x,y)eAXC (AXB=AXO0O
x€ A,ye C
Hence, Vy, ye B=>y e C
BcC
Similarly, it can be proved that C C B
B=C

Example 15 : A={1,2,3,4}, B={(a b)|bis divisible by a; a, b€ A}.
List elements of B.
Solution : Here, 1, 2, 3, 4 are divisible by 1; 2, 4 are divisible by 2; 3 is divisible
by 3; and 4 is divisible by 4.
B={(1),(@,2),(,3),(1,4),(2,2),(2,4,3,3), 4 4}
Example 16 : If A X A = B X B, then prove that A = B.
Solution : If A= ¢, then = B X B = B = {§. This shows that A = B.
Suppose A# ). Let x € A

(x, x) € AXA



44 MATHEMATICS

(4) Given that B C A
ANB=B
Now from the result (3) proved above we have
n(A — B) = n(A) — n(A N B)
= n(A) — n(B) (AN B-=DB)
S ANA=¢pand AU A =U
n(U) = n(A) + n(A)
n(A") = n(U) — n(A)
Note that if A C B then n(A) £ n(B).
For finite sets A and B, n(A X B) = n(A) n(B).
Example 19 : If A = {1, 2, 3, 4}, B = {2, 4}, verify n(A X B) = n(Aa(%\(

Solution : Let A = {1, 2, 3, 4}, B = {2, 4} \g
2), (4, 4)}

Here A X B = {(1, 2), (1, 4), (2,

s nAXB)=38 &d{@ 2

Also n(A) f O&Q B) ,2 0 ?)
@]\I n(A) n(B

@Lﬁ\! : A and p 1ng1eton and n(A X B) = 21. Also A c B. Find

n(A) and n(B).
Solution : (A X B)=21=3X7=1X21
But, n(A) # 1, n(B) # 1
n(A) =3 and n(B) = 7 or n(A) = 7 and n(B) = 3.
But, n(A) < n(B) (A CB)
n(A)=3,nB) =7
Example 21 : In a troop of 20 dancers performing Bharatnatyam or Kuchipudi,
12 dancers perform Bharatnatyam and 4 perform both Bharatnatyam and
Kuchipudi. Find the number of dancers performing Kuchipudi.
(Note : Each dancer performs Bharatnatyam or Kuchipudi)
Solution : Let A = Set of dancers performing Bharatnatyam
B = Set of dancers performing Kuchipudi
Then given that, n(A) = 12, n(A N B) = 4, n(A U B) =20
Now, n(A U B) = n(A) + n(B) — n(A N B)
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20=12+n(B) — 4

20 =n(B) + 8

nB) =12
Thus number of dancers performing Kuchipudi is 12.

Number of Dancers performing only Kuchipudi = #»(B) — n(A M B)

=12—-4=38
Example 22 : In a group of people, 28 like Gujarati movies, 30 like Hindi movies,

42 like English movies; 5 like both Gujarati and Hindi movies, 8 like Hindi
and English movies, 8 like Gujarati and English movies and 3 like Gujarati, Hindi
and English movies. What is the least number of people in the group ?

Solution :

Here let G = the set of people who like Gujarati movies
H = the set of people who like Hindi movies \(
E = the set of people who like English movies

then given that PP ¢ \ CO ’

n(G) = 28, n(H) = 30, n(E) = 42 t@

n(G N H) =35, n(EﬁH) @ n( NH)=3

Now, n(G U E U n(H) n(@ —nE N H) —

G N E) + n(G N E N H)

S
P( \,\ Pe%_21+=4§2—5—8—8+3 - -
| 2n

Some persons may not like to watch

a movie. Hence there are at least 82 people in
the group.
E

Figure 2.9

Miscellaneous Problems
Example 23 : AN B=ANC AUB=AU C, then prove that B = C
B#9, C#9)
Method 1 : Let x € B
x€ AUB
xe AUuC AUB=AUQCQ
there are two possibilities
1) x€ Aor(2)xe C
1) x€ A
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B & C is not true.
BcC
Similarly C C B.
Hence B = C.
Example 25 : Prove that P(A) = P(B) = A =B
Solution : AC A = A € P(A)
= A € P(B) (P(A) = P(B))
= ACB
Similarly B C A.
A=B
Example 26 : n(A X A) = 9. (g, b) € A X A. Also ¢ € A. Write the set A.
Solution : Let n(A) = & \(
Now, n(A X A) = k> =9

s a\e-
(@ b)e AXA (Om NO‘GS
S a€ A b
1venthatc€ 6 O
P('@ s3ele b, c.

A=1{a b c
Example27:AﬁB=(Z)andAUB=U,provethatA'=B

Solution : Let x € B

xZ&€ AasANB=¢

x € A

BCA (i)
Let x € A’

x& A
but x€ U

x€ AUB AUB=D0

x€ Aorx€ B

x€ B x& A

A'CB (ii)
From (i) and (ii)) A'= B



