EXERCISE 5.5

Q.1 IfL ={a, b, ¢}, M = {3, 4}, then find two
binary relations of LxM and MxL.

Solution: L = {a, b, c}, M= {34}
LxM = {a, b, c} x {3, 4]}

= {(a 3),(a,4), (b, 3), (b, 4), (c, 3), (c, 4))
Two binary Relations:

Ri={( 3) (a4}

Ry ={(b,4), (c,3), (c, 4)}

MxL ={3,4} x {a, b, ¢}

={(3, 2),(3,b),(3, ©),(4, ),(4, b),(4, ¢)}
Two binary Relations:

Ri={(3,a), (3, b))}

Rz = {(4,b), (4, )}

Q.21If Y ={-2, 1, 2}, then make two binary
relations for Y x Y. Also find their domain
and range.

Solution: Y = {-2, 1, 2}

YXY ={-2,1,2}x{-2, 1,2}

={(-2,-2),(-2,1),(-2,2),(1,-2),(1,1),(1,2),
(2,-2,) (2,1),(2.2)}

Ri={(-2,1),(2,2),(,-2)}

Domain R, = {-2, 1}

Range R, = {1, 2, -2}

Ry={(1, 1), (2,-2), (2,2)}

Domain Ry = {1, 2}

Range R, = {1, -2, 2}

Q3IfL ={a,b,c}and M = {d, e, f, g}, then
find two binary relations in each.

(i) LxL (i) LxM  (iii) MxM
Solution: L = {a, b, ¢} .M ={d.c.{. ¢}



() LxL = {u, b, ¢} x{a,b,c)
LxL:{m,u),(n,b),(u,c),(b,‘d),(b,b),(b,c),
(€.a), (¢, b),(c, ©))
‘Two binary Relations:
Ri={( a) (a,b), (a0}
Ry={(b, ), (¢, ), (¢, b)}
(11) LxM
LxM={a,b,c} x {d, e, f, g}
= Ha.d).(a.e),(a,0),(a,g),(b.d).(b,e).(b.D),
(b,2), (¢, d), (¢, &), (c, 1), (c, g)}
Two binary Relations:
Ri={(a,d), (a,e), (a0}
Ry = {(b, d), (b, e), (b, )}
(iii) MxM
MxM = {d, e, f, g} x {d, e, f, g}
={(d,d),(d.e),(d,D,(d,g),(e,d),(e.,€),(e,0),(e.8),
(£.d).(f.e).(£5),(f.2),(g.d).(g.€).(g.,D,(g,2)}
Two binary Relations:
Ri={(d,e), (d. 1), (d, g)}
Ry = {(f. d), (g, d)}

Q.4 If set M has 5 elements then find the
number of binary relations in M.

No. of binary relations in M=2"""=2%

QSIfL={x]xeNAx<5},

M = {ylye P, y < 10}, then make the
following relations from L to M. Also write
Domain and Range of each Relation.

(i) Ry ={(x,y) |y <x},
(i) Ry = {(x,y) | y = x}
(iii) Ry = {(x, y) | x + y = 6}
(iv) Rey={(x,y) |y —x =2}

Solution
L={1,2,3,4,5},
M={2,3,57)
LxM={1,2,3,4,5}) x{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, D}
@) Ry={(x,y)|y<x}
R ={3,2),4,2),4,3),(5,2),(5,3))
Domain R; = {3, 4, 5}
Range R| = {2, 3}
(i) Rz = (x,y) |y = x}
R:=1{(2,2),(3,3), (5,5}
Domain R; = {2, 3, 5}
Range R, ={2, 3, 5}
(i) Rz ={(x,y) [ x +y = 6}
R;={(1,5), (3,3), 4,2)}
Domain R3 = {1, 3, 4}
Range R3 = {5, 3, 2}
(iv) Ry = {(x, y) |y - x =2}
Ry ={(1,3),(3,5), (5, N}
Domain Ry = {1, 3, 5}
Range Ry = {3, 5, 7}

Q.6 Indicate relations, into function, one-
one function, onto function, and bijective
function from the following. Also find their
domain and the range.

Ry ={(1,1),(2,2),(3,3), (4, 4))
Domain Ry = {1, 2, 3, 4}
Range Ry = {1, 2, 3, 4)



Ser A

Ser B
It 1s a bijective function.

() Ra = {(1,2),(2,1), (3, 4), 3, 5)}

Domain R» = {1, 2, 3}

Yy =~

Range R, = {1, 2, 4, 5)
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Ser A Set B

[t 1s a relation. As 3 has no distinct image.
(ii1) Ry = {(b, a), (¢, a), (d, a)}
Domain R3 = {b, c, d}

Range R; = {a}
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Ser A Set B

[t 1s an onto function.
(iv) Ry={(1,1),(2,3),(3,4), (4,3),(5,4)}
Domain Ry = {1, 2, 3,4, 5}

Range Ry = {1, 3, 4}
;
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Set A
[t 1s an onto function.

Set 8

(v) Rs = {(a, b), (b, a), (¢, d), (d, ¢)}
Domain Rs = {a, b, ¢, d}
Range Rs = {a, b, d, e}

[t is a bijective function.

Set A Set B

(vi) Re = {(1, 2), (2,3), (1, 3), 3, 4))}
Domain R = {1, 2, 3}
Range R¢ = {2, 3, 4}

[t 1s a relation. As 1 has no distinct image.
!

Set B

Set A
Domain Ry = {1,3, 5}

Set B

Range Ry = {p, 1, s}

R5 1s one-one function.

(vili) Rg= ‘
| — ‘
’ =

Domain Rg= {1, 3,7}

Range Ry ={a, b, c)

[Lis arelation. As 5 has no distinet image.



