. TRY YOURSELF

1. (i) Risreflexive & xRx Vx €A
& (x,x)eRVxeA=I1,cR
(if) Let R be symmetric
(x,y) ER = (y,x) eR = (x,y) eR™’

Thus, R = R

Ris symmetric = R = R ..(i)
Again, let R = R7Y then (x,y) eR=>(x,y) eR!
= (y,x)eR

R is symmetric
R =R = R is symmetric ...(ii)
From (i) and (ii), R is symmetric < R = R
2. Let R and S be two symmetric relations on A.
Now, (x,y) eRUS=(x,y) eRor (x,y) €S
= (y,x)eRor(y,x)eS=(y,x) eRUS
R U S is also a symmetric relation on A.
3. Given, X=1{1,2,3,4,5,6,7,8,9}
A={1,47},A,=1{2,5,8},A;={3, 6,9}
Clearly difference between any two elements of set A; or
A, or Az is a multiple of 3.
Now, (x, y) €R; < x -y is a multiple of 3
< (x,y) € same set A; or A, or A,
< (v, y)cAjor(x,y) cAyor (x,y) c A
< (Y ek,
Hence, R; =R,
4. N be the set of all natural numbers.
R={(x,y): x>y, wherex, y € N}
Reflexive : Let 2 € N be any element. Since (4, a) ¢ R as
apa.
R is not reflexive
Symmetric : Leta, b € Nsuch that (4, ) eR=>a>b
= b#a=0baeR
R is not symmetric.
Transitive : Leta, b, c e N such that (4, b) € Rand (b, ¢) € R
= a>b ..(i)
and b>c ...(ii)
From (i) and (ii), we get
a>c=(a,c)eR R is transitive.
5. Let S be the set of all triangles in a plane and
R={(A, A) : Ay is congruent to A, and A, A, € S}
Reflexive : Let A € S be any arbitrary element.
Now,A=A= (A,A) e RYAeS . Risreflexiveon S.
Symmetric : Let A;, A, € S such that (A, A,) €R. Then
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Ay, A) eR=2AEAMHA=EA= (AyA) eR
R is symmetric on S.
Transitive : Let A;, A,, A3 € S such that (A}, A)) €R and
(Ay, A3) €R. Then,
(A, A) eR= A=A,
(Ay Ag) e R=> A, = A
From (i) and (ii), A= A3 = (A, As) €R.
= Ris transitive on S.

..(0)
...(ii)

Hence, R is an equivalence relation on S.
6. Reflexive: Let (g, b) be an arbitrary element of A x A
Then, (1, b) € R
= atb=b+a
= @bR@D)
Thus, (a, b)) R (a,b) V (a,b) e Ax A
R is reflexive on A x A
Symmetric : Let (4, b), (¢, d) € A x A such that
(@, b)R(c,d)=a+d=b+c=>b+c=a+d
= ct+b=d+a
= (¢, d)R(a, b)
Thus, (a, b) R(c, d) = (¢, d) R(a, b) V¥ (a, b), (c, d) e Ax A
R is symmetricon A x A
Transitive : Let (4, b), (c, d), (e, f) € A x A such that
(@, b) R(c, d) and (c, d) R(e, f)
Now, (a,b) R(c,d) = a+d=b+c ..(i)
(c,d)R(e,f)=>c+f=d+e ...(ii)
By adding (i) and (ii), we get
@+d)+(c+f)=(b+c)+(@d+0)
= a+f=b+e=(a,b) R, f)
Thus, (4, b) R(c, d) and (c, d) R(e, f) = (a, b) R(e, f)
R is transitive on A x A
Hence, R is an equivalence relation on A x A.
Now, equivalence Class [(2, 5)] = {(x,y) e AxA: (x,y) R
(2, 5)}

[By commutativity of addition on N]

[By commutativity of addition on N]

={x,y) e AxA:x+5=y+2}
={x,y) e AxA: y=x+3}
={(x,x+3):xeAand x+3 e A}
= {(L,4), 2,5), (3, 6), (4,7), 5,8), (6,9))
7. (i) We have, f : A — B defined by flx) = 3x,
where A = {0, 1, 2} and B = {0, 3, 6}.
Let y €B be any arbitrary element, there exists x € A such
that y = f(x).
¥

= y=3x:>x=3



2

Aty=0,x=0ecA

Aty=3,x=1€A

Aty=6,x=2ecA

Thus, for each element y €B, there exist a pre-image in B
f:A — Bis an onto function.

(i) Wehave f: Z — Z, defined by f(x) =3x + 2

Let y € Z (co-domain of f) be any arbitrary element,

then there exist x € Z such that y = f(x).

= y=3x+2=>x=y—_2
3

-2
When, y=0,x=?eZ

Thus, y =0 € Z (co-domain of f) does not have pre-image
in Z (domain of f)
Hence, fis not an onto function i.e., fis an into function.

8. f:R — R defined by f(x) = ax + b, where a, b € R,
a#0: Let x;, x, be any two real numbers.
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Then, f(x1) = f(x2)
= ax tb=ax,+b= ax; =ax,
= X=X
fis one-one or injective.
Let y € R(co-domain) be any arbitrary element, then
there exists x € R such that y = f(x)

= axt+b=y
y=>b
a

= x=

Clearly, x = y=b € R (domain) V y €R (co-domain)

a
-b -b
f =0 ) 0 o=y
a a
i.e., Every element in co-domain has its pre-image in
domain.

So, fis onto or surjective.
Hence, fis bijective.
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