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SOLUTIONS
1. (C) 7. (B)
Sol. BUC ={c,d,e}, BnC={d} Sol. The void relation R on A is not reflexive as
AuBuUC)=4¢ . .
A LB ~C) = {a, b, d} (a, @)¢ R forany a e A. The void relation is
A x (B uUC)={(a, c), (a, d), (a, e), (b, c), symmetric and transitive.
(b, d), (b, e)}
Ax(BnC)={(a, d), (b, d
(B AC) = {(a, d), (b, )} 5. B
2. (D) Sol. For any ae R, we have a>q, Therefore
Sol. R;y— Domain={1, 3, 5} the relation R is reflexive but it is not
Range_= 3, 5’.7} symmetric as (2, 1) eR but (1, 2) ¢R.
so R is a relation . : "
o The relation R is transitive also, because
R, —» Domain ={1,2, 3, 4, 5} .
Range = {1, 3, 5} (a,b)e R,(b,c) e R imply that a>band b>c
so R; is a relation which is turn imply that a > ¢ .
R; — Domain=1{1, 3, 5}
Range = {1, 3, 5, 7} 9. (B)
S0 Rs is a relation Sol. For any a € R, we have a > a, Therefore
Ry — 55243:2 ;o{t1é zrélz}tignx the relation R; is reflexive but it is not
symmetric as (2, 1) € Ry but (1, 2) ¢ R;.
3. (A) The relation R, is transitive also, because
Sol. xRyy< x>y isnot symmetric relation (a, b) € Ry, (b, ¢) € Ry imply that a > b and
XRazy < x/y is not symmetric relation b > ¢ which is turn imply that a > ¢ = (a, c)
XRy < x <y is not symmetric relation cR;.
xRy < X = y2 is reflexive, symmetric
and transitive so equivalence relation
xRy & x < is not symmetric relation 10. (B)
<Y 2 _y 2. ym . Sol. Given, R and S are relations on set A.
xRy < x“ =y is reflexive, symmetric
and transitive so equivalence relation “ RcAxAand Sc AxA
= RNnCc AxA
;' | (SC) theref Ri ¢ reflexi = RN Sis also a relation on A.

ol INCE x £ x, there orc.a IS hot refiexive. Reflexivity : Let a be an arbitrary element
'_A"SO x <y does T‘Ot imply that y < x,So R of A. Then, ae A= (a,a)e Rand (a,a) e S,
is not symmetric. Let xRy and yRz . [--Rand S are reflexive]

Then, x<yand y<z = x<z ie.,, xRz. = (a,a)e RN S
Hence R is transitive. Thus, (a,a)e RnSforall acA.
5 c So, Rn Sis a reflexive relation on A.
’ ( ) . Symmetry : Let abeA such that
Sol.  x is a brother of y, y is also brother of x.
I ; . " (a,b)e RN S.
So, it is symmetric. Clearly it is transitive.
Then, (a,b)eRNS = (a,b)e R and
6. (C) (a,b)e S
Sol. Since (1, 1)¢ R so, is not reflexive. = (b,a)e R and (b,a) e S,
Now (1, 2) e Rbut (2,1) ¢ R, therefore R [ R and S are symmetric]
is not symmetric Clearly R is transitive. = (b,a)e RNS
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Thus, (a,b)e RNS 15. (C)
= (b,a)e RS forall (a,b)c RNS. Sol. GivenA={1,2, 3,4}
So, RN S is symmetric on A. R={(1,3). (4, 2),(24),(23), (3, 1)}
Transitivity : Let abceA such that (2, 3) € Rbut (3, 2) ¢ R. Hence R is not
(@b)eRnS and (bc)eRNS . Then, symmetric.
@b e RnSand (b.c)e Rn S R is not reflexive as (1, 1) ¢ R.
aprern e R is not a function as (2, 4) € R and (2, 3)
= {((a,b) e R and(a,b) € S)} e R.
and {((b.c) € Rand (b,c) c S} R is not transitive as (1, 3) e R and (3, 1)
e Rbut(1,1) ¢ R.
= {(a,b) € R,(b,c) e RyaNd {(a,b) € S, (b,c) € S}
= (a,c)e Rand (a,c) e S 16. (D) ) ) )
Sol. Total number of reflexive relations in a set
- Rand Sare transitive So with n elements = 2" .
(a,b) e Rand (b,c)e R = (a,c) e R Therefore, total number of reflexive
(a,b)e Sand (b,c)e S= (a,c) e S relation set with 4 elements = 2.
= (a,c)e RN S
Thus, (a,b) e R~ S and 17. (A)
(b,c)eRmS:(a,c)eRmS. SOI- Since 1+C1.C1=1+C12>0,VCIES,.'. (G,G)ER
So, R~ Sis transitive on A. . Ris reflexive.
Hence, R is an equivalence relation on A. Also(a,p)c R = 1+ab>0 = 1+ba>0
=(b,a)eR,
11. () .. Ris symmetric.
Sol. Here R=1{(1.3).(2.2):3.2)}, ~(a,b)e R and (b,c)eR need not imply
S=121(3.2)(2.3)) (a,c)e R . Hence, R is not transitive.
Then RoS={(2,3);(3,2);(2,2)} .
18. (A)
12.  (B) Sol. A={24,6}; B={235}
Sol.  Here aRp @ alp - ‘."Lﬁ < pla . A x Bcontains 3x3=9 elements.
Hence, R is symmetric. Hence, number of relations from A to B
=27,
13. (D)
Sol. We have (a,b)R(a,b) for all (a,b)e N x N 19. (B)
Since a+b=b+a.Hence, Ris reflexive. Sol. 1. Ris not symmetric so it is incorrect.
R is symmetric for we have (a,b)R(c, d) 2. 81# S, so not reflexive
= a+d=b+c = d+a=c+b LetS1={1,2,3}&S,={1, 2}
= c+b=d+a= (c,d)R(e,f). it satisfies the condition
Then by definition of R, we have S1 @8, =8, ¢ Sy
a+d=b+cand c+f=d+e, So non symmetric.
whence by addition, we get letS1={1,2},S,={4,5},S;={1, 2, 3}
a+d+c+f:b+c+d+e or a+f:b+e as S1¢Sz and S1¢S3 S1 S3
Hence, (a,b) R(e, f) SO non transitive.
Thus, (a, b) R(c,d) and
(c,d)R(e, f) = (a,b)R (e, f) 20. ()
G aeJ) = birie ) Sol. Let A={1,2,3} and R={(1, 1), (1, 2)}, S =
14 (©) {(2, 2) (2, 3)} be transitive relations on A.
Sol. Here (3, 3), (6, 6), (9, 9), (12, 12), Then RU S={(1,1); (1, 2); (2, 2); (2, 3)}
[Reflexive]: Obviously, R U S is not transitive. Since
(3, 6), (6, 12), (3, 12), [Transitive]. (1,2) e Ru Sand (23)eRuUS but (1, 3)
Hence, reflexive and transitive only. ¢RUS.
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21. 5 27. 7

Sol. If xe A yeBthenx>y, soR={3,2), Sol. Risreflexive if it contains (1,1)(2,2)(3,3)
(4,2),(5,2),(6,2), (6, 5)} +(1,2)€R, (2,3)€R

~Ris symmetric if (2,1),(3,2)eR

22, 4 Now,

Sol. AsA={1,2},B={0} R={(1,1),(2,2),(3,3),(2,1),(3,2),(2,3),(1,2)}
. n(A)=2,nB)=1 R will be transitive if (3,1);(1,3)€R. Thus, R
. number of relations from A to B is = becomes and equivalence relation by adding
on(A)*n(B) (1,1)(2,2)(3,3)(2,1)(3,2)(1,3)(1,2). Hence, the
=221 =4 total number of ordered pairs is 7.

23. 512 28. 1

Sol. A={24,6} = n(1) =3 Sol. Here R is a relation A to B defined by 'x is
~nAxB)=9 greater then y' R={(2,1);(3,1)}.Hence,
. no. of req. relations = 2°= 512 range of R={1}
B={2, 3, 5} = ni2)=3 . 4

24 0 Sol. R =1{(1,3), (1,5), (2,3), (2,5), (3,5), (4,5))

Sol. y-x=x+yonlyif x=0 But €N :':EOR_1{(=3(’3:],)1, )(ESRI?;:dz(zgeg (5.3), (5.4

25 4 ~(3,5)eRoR™ etc.

: RoR™ ={(3,3), (3,5), (5,3), (5,5)}
Sol. 1°=16
30. 1

26. 1 Sol. for any integer

Sol. need to be adjoined to make the relation la-b|<1 p la-b|=0
transitive a=bhb.
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