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Definition : 6.1 [9]

Let U be an initial universal set and E be the set of parameters. Let

A, B c E and (', A), (G, B) be two intuitionistic fuzzy soft sets over (U, E). Then
the cartesian product of (‘F, A) and (G, B) is denoted by

(F, A) x (G, B) = (4, C) where C = A x B and #: C — IFV is defined as
H(a, b)=(F, A) n (G B),(a b) e C.

Example: 6.2

Suppose that U is the set of medicine under consideration and
U = {m1, my, m3, m4}. Let A = {fever, chest pain, cough } and B = { fever, cough}.
ie., A={f,p,ctand B = {f, c}.The intuitionistic fuzzy soft set (F, A) be defined

as follows:
F () = {(m1, 0.9, 0.05), (Mg, 0.25, 0.6), (M3, 0.65, 0.2), (M4, 0.8, 0.1)}
F(p) ={(m4, 0.3, 0.6), (M2, 0.9, 0.1), (M3, 0.4, 0.6), (M4, 0.3, 0.65)}
F(c) ={(m4, 0.6, 0.2), (M2, 0.3, 0.6), (M3, 0.9, 0.05), (M4, 0.85, 0.1)}.
The intuitionistic fuzzy soft set (G, B) be defined as follows:

G (f) = {(m4, 0.85, 0.1), (M2, 0.2, 0.7), (M3, 0.5, 0.4), (M4, 0.8, 0.1)}
G (c) = {(m1, 0.65, 0.3), (Mg, 0.3, 0.65), (M3, 0.9, 0.1), (M4, 0.7, 0.2)}.

Let (F, A) x (G, B) = (H, C), where C = A x B. Consider the t-norm

function * and t-conorm function 0 asa*b = abanda 0 b = a+b-ab.
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Then the elements of (H, C) will be as follows:
H (f, f) = {(m4, 0.765, 0.145), (my, 0.05, 0.88), (m3, 0.325, 0.52), (m4, 0.64, 0.19)}

H (£, ¢) = {(m1, 0.585, 0.335), (M, 0.075, 0.86), (ms, 0.585, 0.28), (ma, 0.56,
0.28))

H (p, f) = {(m1, 0.255, 0.64), (M, 0.18, 0.73), (M3, 0.2, 0.76), (M4, 0.24, 0.685)}
H (p, c) = {(m4, 0.195, 0.72), (M2, 0.27, 0.685), (m3, 0.36, 0.64), (m4, 0.21, 0.72)}
H (c, f) = {(m4, 0.51, 0.28), (2, 0.06, 0.88), (M3, 0.45, 0.43), (M, 0.68, 0.19)}
H (c, ¢) = {(m1, 0.39, 0.44), (M, 0.09, 0.86), (M3, 0.81, 0.145), (M4, 0.595, 0.28)}.

Definition : 6.3

Let (F, A), (G, B) be two intuitionistic fuzzy soft sets over (U, E). Then an
intuitionistic fuzzy soft relation from (f, A) to (G, B) is an intuitionistic fuzzy

soft subset of (F, A) x (G, B).

In other words, an intuitionistic fuzzy soft relation from (F, A) to (G, B) is of

the form (R, C) where C c AxBand R(a, b) c (F, A) x (G, B), V(a, b) € C.

Example : 6.4

Consider the intuitionistic fuzzy soft sets (‘F, A) and (G, B) over U defined

as follows:

Let U be the set of medicines under consideration and U = {m4, mz, ms,
mg4}. A and B describes the disease of the patients. A = {maleria, dengue} and
B = {fileria, cough}. i.e., A ={m, d} and B = {f, c}.
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Define an intuitionistic fuzzy soft relation (R, C) from (/F, A) to (G, B) as follows:
(a,b) e C < AxBifand only if a and b are both from mosquito.
Then the intuitionistic fuzzy soft relation (R, C) = {F (m) x G (f), F(d) x G ()}.

Example : 6.5

Let U = {c1, c2, C3, C4, Cs, Cs, C7} be the set of candidates attending for an
interview of school service and A denotes the academic qualification of
candidates. A = {B.Sc., M.Com., M.A., M.Sc}i.e., A= {b, ¢, a, s}.

Then the intuitionistic fuzzy soft set (/f, A) describes the B.Sc. passed students,

M.Com. passed students and so on. A relation (R, C) on (F, A) be defined by
(a,b) e C < Ax Aifand only if a and b both are of science.

Then (R, C) = {F (b) x F (b), F (b) x F(s), F(s) x F(s), F(s)x F (b}
Definition : 6.6

Let R be an intuitionistic fuzzy soft relation from (F, A) to (G, B) then R™
is defined as R (a, b) = R(b, a), V(a,b) e C c AxB

Theorem : 6.7

If Ris an intuitionistic fuzzy soft relation from (F, A) to (G, B) then R™'is a

intuitionistic fuzzy soft relation from (G, B) to (F, A).

Proof :
R '(a,b)=R(b,a)= G (b) n F(a), V(a,b) e C = AxB.

Hence R is an intuitionistic fuzzy soft relation from (G, B)to (. A).
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Theorem : 6.8

If Ry and R, be two intuitionistic fuzzy soft relations from (F, A) to (G, B)
then

1) (R = R; and
2) R1 o= Rz = R1_1 = R2_1

Proof:
1) (R™") ™ (a, b) = (Ri") (b, a).
Hence (Ry™") ™" = Ry.
2) Ri(a,b) € Re(a,b) = Ri'(b,a) S Ry (b,a) = R™' S Ry
Definition : 6.9

The composition o of two intuitionistic fuzzy soft relations Ry and R; is
defined by (R4 o Rp) (a, c) = Ry (a, b) n Ry (b, c), where R is a intuitionistic
fuzzy soft relation form (F, A) to (G, B) and R; is a intuitionistic fuzzy soft relation

from (G, B) to (H, C).
Theorem : 6.10

If Ry and Rz be two intuitionistic fuzzy soft relations from (F, A) to (G, B)
then (Ry o Rp) ' =Ry o Ry

Proof :
(R10 R2) ' (a, c)=(Rs o Ry)(c, a)

= Ry (c, b) N Ry (b, a)
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=Rz(b,a) N Ri(c, b)
=R '(a,b) N Ry (b, c)
=(Ry" o Ry (a, c).
Hence (R1 o Rp) "= Ry o Ry,
Theorem : 6.11

Ry is an intuitionistic fuzzy soft relation form (F, A) to (G, B) and R; is a
intuitionistic fuzzy soft relation from (G, B) to (, C) both satisfying the conditions
a*a=aanda?a=athen Ry o Ry is an intuitionistic fuzzy soft relation from

(F. A to (H, C).
Proof :
By definition
Ri(a,b)=F(a) n G (b)
= {(x, pray(X) * Ha)(X): Vra)X) * vap)(X) 1 x € U}, V¥ (a, b) ¢ A xB.
Rz (b, €)= G (b) N H (C)

= {(x, popy(X) * Hote¥: Vare(X) *varefx)) 1 x € U}, V (b, ¢) < B x C.
Therefore
(R1 o Rp) (a, ¢) = Ra(a b) N Rz (b, c)

= {(x, (pra(X) * Ree)(X)) * (o) * Hoe(X)), (Vra(X) ©
Vop() 0 (vapfX) O VX)X € Uk v(a,b.c) < AxBxC.

84




Now
(Hray(x) * pae() * (He)(X) * Hae)X)) = pra)(x) * Hep)(X) * Hate)(X)
< Wra)(X) * 1 * pate)(X)
= sa)(X) * Hoie)X)
(Via(X) 0 vep) X)) O (Va)(X) O Ve)(X)) = viay(x) © Vép)(X) O Vatey(X)
2 Vya)X) 0 0 0 vae)(X)
= Vra)(X) O Vae)(X)-
Hence R1(a,b) N Ra(b, c) c F(a) n FH (c).

Thus Ry o R, is an intuitionistic fuzzy soft relation from (F, A) to (#, C).

Definition : 6.12

An intuitionistic fuzzy soft relation R on (F, A) is said to be intuitionistic

fuzzy soft symmetric relation if R (a, b) = R (b, a), V(a, b) € A.
Definition : 6.13

An intuitionistic fuzzy soft relation R on (F, A) is said to be intuitionistic

fuzzy soft transitive relationif R - R ¢ R.
Definition : 6.14

An intuitionistic fuzzy soft relation R on (F, A) is said to be intuitionistic
fuzzy soft reflexive relation if R (a, b) < R (a, a)and R (b, a) c R (a, a),
V(a,b) e A.
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Definition : 6.15

An intuitionistic fuzzy soft relation R on (F, A) is said to be an

intuitionistic fuzzy soft equivalence relation if it is symmetric, transitive and

reflexive.
Theorem : 6.16

If R is symmetric if and only if R™" is so.

Proof:

Let R is symmetric.
Then R (a,b)= R(b,a)=R(a, b)= R (b, a).
So, R™'is symmetric.
Conversely, let R™" is symmetric.
Then R (a, b)=(R""(a,b)=R"(b,a)=R"(a,b)= R(b, a).
So, R is symmetric.
Theorem : 6.17
R is symmetric if and only if R=R".
Proof:
Let R is symmetric.
Then R™'(a, b) = R (b, a) = R(a, b).

So, R'=R.
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Conversely, let R = R.
Then R (a, b)= R '(a, b) = R (b, a).
So, R is symmetric.

Theorem : 6.18

If R4+ and R; are symmetric relations on (F, A) then R4 © R; is symmetric

on (F, A)ifandonlyif Ry o Ro= Ry o Ry.

Proof:
Ry and R, are symmetric implies Ry™'= Ry and Ry = R,.
Now (Ry o Rp) "= Ry o Ry

S0, Rqo Ry is symmetric implies Ry o Ro = (R o Ro) 1= Ry™' o Ry =
Rz 0R1.

Conversely, (R1 o Ra) "= Ry o Ry™'=Ry 0 Ry=Ry o Ra.
So, Ry o Ry is symmetric.

Corollary : 6.19

If R is symmetric then R" is symmetric for all positive integer n, where R"

I8 Ro Rorueves o R (n times).

Theorem : 6.20

If R is transitive then R is also transitive.
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Proof:
R (a, b) = R (b, a)

2(R e R)(b,a)
=R (b, c) N R(c, a)
= R(c,a) N R(b,c)
=R"(a,c) n R(c, b)
=(R"' o R (a,b).

So,R"'o R'c R

Hence the result.

Theorem : 6.21

If Ris transitive then R o R is so.
Proof:
(R o R)(a,b)=R(a, c) n R(c,b)
2(R-R)(a,c)n (R R)(c,Db)
=(Ro RoRo R)(a,b).
So,Ro RoRoR cRo R

Hence the result.
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Theorem : 6.22
If Ris reflexive then R is so.
Proof:
R '(a, b)= R (b, a)c R(a,a)= R (a, a) and
R'(b,a)= R(a, b)c R(a,a)= R (a, a).
Hence the proof.

Theorem : 6.23

If R is symmetric and transitive then R is reflexive.

Proof:
R (a,a)2(R o R)(a, a), since R is transitive
=R(a,b) n R(b, a)
= R(a,b) n R(a, b), since Ris symmetric
= R(a, b).
Similarly we can show that R (a, a) o R (b, a).

Hence the proof.
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