e Exercise 5.5

y 1B If L'={a,b,c}, M = (3,4}, then find two binary
relationsof LXx Mand M x L.
Solution: L={ab,c}, M=1{34)
LxM ={ab,c}x{34}
= {(@3), (a,4), (b.3), (b,4), (c, 3), (c, 4)}
Then R1 = {(a,3),(b,4),(c,3)}
" = {\a 4‘), (b! 3): (C, 4)]
Now M <} = {2,4} x{a,b,c}
= {(3.a),(3. b) (3,¢),(4,a) (4,1:), (4,0)}
Here, Ry={(2,0),(4,a),(4 ¢)} '
a8 IfY=1{-21, 2}, then make ¢wo binary relations
for Y XY. Also find their domain and range.

. . Y={-212
SO\UFIOH y x Y ={-212} X{~2,1,2}
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= {(~2,-2),(-2,1), (~2,2), (1,~2),(1,1), (1,2)
(2,-2),(2,1),(2.2)}
B = (-2 -2),(-2.1), 1 2)22)
Dom R1 ={-2,1,2}+ |
Range R, = {—2,1,2} .
and Ry ={(~2,1), (1,1),(~2,2))
Dom R, ={12} -
Range R, = {1,2}
3. If L={a,b,c},and M = {d,e, f, g} then ﬂnd two
binary relations in each:
Solution:
(i) Lxl- .
L ={a,b,c}
Now L XL = {a,b,c} X {a, b, c}
={(a,a), (a,b),(a,c), (b,a), (b,b), (b, C)
(¢, a), (c,b), (c,c)}
Ry = {(a,2)}
. RZ = {(a, b)r(bv b)s (C;b)'}

(i) LxMm
L ={a,b,c}
M={def, g}
Now L XM ={a,b,c} x{d,e, f, g}

{(a,d), (a,e), (a;f).(a,g).(b,d),(b,e),
(&, 1), (b, 9), (c,d), (c,e), (c, ) (c, )}
Here, Ry ={(a,d),(b, )}
R; ={(be), (b, 9), (c,d) (ce)}
(iii) Mxm
M - {d' el f’ g}
NowM xM = {d,e,f,g} x{d,e,f,g}
‘ = {(d,d),(d,e),(d,f),(d,9), (e d),(ee)
(e: f): (e! .g): (f: d)r (f' e)i (fn f)a (f: g):
© (g.d),(g,e),(9.f). (9.9).}
Here, R, ={(d,e),(d,f),(f,)} :
- R, ={(d,f), (e d) (e e) (g,9)}
4.  If set M has 5 elements, then find the number of
. binary relations in M. %
Solution:  Numbers of elelments in M —@
| @ Numbers of elements in M

Numbers of binary relations in.M X M
- 25><5 S 225

",}/ X
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5. IfL={x]xeNAX<S5},M={ylye PAy <10}, ‘
then make the f ollowln,g relatlons fromLtoM

Solution:
() Ri={Exly<x) .
L ={x|x € NAx <5}
Thus,L =1{1, 2345}
and M ={ylyePAy <10} "
Thus,M = {2,3,5,7}
Now,L X M = {1,2,3,4,5},{2,3,5,7}
= {1,2,(1,3),(1.5),€1,7),(2,2), (2.3), (2,5).
(2,7),(3,2),(3,3),(3,5), (3,7), (4,2), (4,3),
(4,5),(4.7),(5,2), (5,3), (5,5), (5.7)}
Ry = {(x, Y)|y-<2}
= {(3.2),(4.2), (4, 3) (5,2),(5,3)}
Dom R; = {3,4,5}
. Range R, = {2,3} ;
(i) Rz ={xly=x
= {(22),(3.3), (5.5))
'DomRz _{235}/9 %
Range R, = {2,359} ¢
(iii) R; = {(x, )|y + x = 6}

omR3 = K - L
Range R:—{532} ¢ Q'fﬂ( >
(iv) Ry = {(x,yly -x=2)]’

Ry ={(1,3),(3,5).(5,7)}
Dom R, = {1,3,5}
Range R, = {3,5,7}
) Also write the domain and range of each relation.
6. Indicate relations, into functions, one-one
function, on to function, and bijective function
from the following. Also find their domain and

the range.
Solutlon ‘ . |
(i) =1{(1,1),(2,2),(3,3), (4. 9)}
Bijective

Dom Rl = {112:314}
Range R, = {1,2,34}

(i) R, ={(1,2),(2,1).(3,4).3.5)
Relp ir—=
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- DomR, '={1,23}
~ Range Ry = {1,2,4,5}
(iii) R; ={(b,a),(c,a),(d a)}
Function )
- DomRy = {a.bc}
Range Ry = {a}
() R ={(a.b),6,0),(d)de)
Onto function
Dom R4 — {1 2; 3:415]
Range R, = {1,3,4}
(V) Rg = {(C!, b), (b’ ‘a)a (C, d): (dr e)}
One — one function
DomRg = ‘[a, b, C,'d}_
Range Rs = {a,b,d, e} _
(vi) Re=1{(1,2),(2,3),(1,3),(3,4)}
Relation
Dom Rg = {1,2,3}
Range R¢ = {21'3!4}
(vit) Ry = '

Dom Rg = {1,2,3}
Range R, = {r,p, s}

- {viii)

Relation
Dom Rg = {1,3,7}
Range Rg = {a, b, c}
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