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1 Introduction

In 1934 Vandiver [1] introduced the concept of semir-
ing, a semiring concepet is the best algebraic structure
because its comman generalization of distribitive lat-
tices, rings and an universal algebra with two binary
operations addition and multiplication such that one
of them distributive over the other. Semiring used for
solving problems in applied mathematics, information
sciences and in the areas of theortical computer sci-
ence as well as in optimazation theory, coding theory,
graph theory and formal languages.

In 1964 Nobusawa [2] gave I'—ring notation as
a generalization of ring, after that Sen [3] disscused
I"'—semigroup concept. While, I'—semiring concept
was given by Muirali Krishna [4] as a generalizes
to the concept of I'—ring and semiring. A fuzzy set
theory was discussed and introduced by Zadeh [5] in
1965 as the most appropriate theory for dealing with
uncertainty. Rosenfeld [6] in 1971 studied fuzzy sub-
group concepts. The idea of fuzzy subgroup and its
application on theory and properties studied by some
researchers, see [7, 8,9, 10, 11, 12]. In 1999, the con-
cept of soft set theory was introduced by Molodtsov
[13] as a new mathematical tool for dealing with un-
certainties. Furthermore, in 2001 Maji et al [14] in-
troduced fuzzy soft sets as extended of soft set theory.
Ghosh et al and Murali [15, 16] introduced and stud-
ied fuzzy soft ring, fuzzy soft ideals and fuzzy soft k-
ideals over a I'—Semiring. dztiirk et al [17] discussed
soft I'—rings and fuzzy subnear rings. In 1999, At-
tanassov [18] gave the idea of intuitionistic fuzzy set.
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Massa’deh et al [19, 20, 21, 22, 23] extended the in-
tuitionistic fuzzy set notation to I'—Semiring and its
ideals, Ku-ideals, subrings, M-subgroups and homo-
morphisms. On the other hand, Maji et al [24] studied
and introduced the intuitionistic fuzzy soft set con-
cept. Then Yaqoob et al [25] studied the concep on
groups induced by (t, s)-norm.

In 1998, Zhang [26] introduced bipolar fuzzy
sets concepts as a generlazation of fuzzy sets. Lee
[27] in 2000 used this concept and applied it to al-
gebraic structures. Also Massa’deh [28, 29, 30] in-
troduced the concepts of bipolar Q-fuzzy H-ideals
over I'—hemiring, anti bipolar () —fuzzy normal semi-
group and bipolar for any cosets, isomorphisms and
I'—hemiring. Bipolar fuzzy soft set concept intro-
duced in 2013 by Akram [31] where he studied this
concept on subalgebras.

The ideas of tripolar fuzzy set was introduced by
Murali Krishna Rao [32] in 2018 where he discussed
this concept on interior ideal of I'—semigroup. Also,
Murali et al discussed this concept on interior ideal
of I'—semiring and on soft interior ideal over semir-
ing [33]. In this paper we introduced and discuss the
concept of tripolar fuzzy soft I'—semiring homomor-
phism and some of its theorems and properties of ho-
momorphic image of tripolar fuzzy soft I'—semiring.

2 Preliminaries

Definition 1. [4] If S is a set together with two asso-
ciative operations called addition + and multiplica-
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tion - then will be called a semiring if the following
conditions hold:

1. + is a commutative operation.

2.3 0€ Ssuchthats+0=sands-0=0-s =
0 VseS.

3. Distribute low hold from left and right.

Definition 2. [4] If (S, +) and (', +) are commuta-
tive semigroups. Then S is said to be I'—semiring, if
there exists a mapping S x I' x S — S written as
(s1,, $2) as syasg such that it satisfies the following
conditions:

L.s1a(sy + s3) = sjase + s1ass

2.(s1 + s2)asg = sjasg + saauss

3. s1(a+ B)se = sjase + s1082.

4. sja(s9fiss) = (s1as2)fss, Vs1, 82,83 € S and
a,pel.

Definition 3. [4] If M is a I'—semiring and I be
a non empty subset of M. Then I is said to be
a U'—subsemiring of M if I is a sub-semigroup of
(M,+)and ITI C I.

Definition 4. [4] If M is a I'—semiring and I is a non
empty subset of M. Then:

1. I is called a right ideal of M if:
(i) I is closed under addition.
(ii) ITM C 1.

2. Iis called a left ideal of M if:
(i) I is closed under addition.
(ii) MT'T C 1.

3. I is called an ideal of M, if it is both a right and
left ideal.

Definition 5. [I/8] An intuitionistic fuzzy set of a non
empty set A is an object of the form § = (0,,0)) =
{(a,6,(a),0r(a));a € A}, such that §, : A —
[0,1],0x : A — [0,1] are membership functions,
du, O are respectively and 0 < §,(a) + 0,(a) <
1, Va € A.

Definition 6. [26] A bipolar fuzzy set v of a
non empty set A is an object of the form -y
{(a,vu(a),(a));a € A} such that v, : A — [0,1]
and vy : A — [=1,0]. v,(a) represents satisfaction
degree of a to the property corresponding to fuzzy set
v and 7y (a) represents satisfaction degree of a to the
implicit counter property of fuzzy set .

Definition 7. [I3] If U is an intial universe set,
is the of parameters set, X C E. If P(U) represent
to the power set of U. Then a pair (¢, X) is said to
be a soft set over U such that ¢ is a map given by
¢: X — P(u).
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Definition 8. [/4] If U is an intial universe set, E is
a parameters set and X C E. A pair (¢, X) is said
to be fuzzy soft over U, such that ¢ is a map given by
¢ : X — IY where IV denotes the collection of all
Jfuzzy subset of U.

Definition 9. [4] If R| and Ry are two I'—semirings,
a function ¥ : Ry — Ry is called a homomor-
phism I'—semiring if V(x + y) = ¥(x) + ¥(y) and
U(zay) =V (z)a¥(y), Vz,y € Rj,a €T

Definition 10. /4] If R; and Ro are two sets and WV :
Ry — Ry is any function. A bipolar fuzzy subset §
of Ry is called a Y—invariant if ¥(a) = V(b) =
d(a) = d(b).

Definition 11. [30] Ify : Ry — Rs isamap and § =
(0%7,67) and v = (y*,v™) are bipolar fuzzy subset
in Ry and Ry respectively. Then the image 1)(9) of § is

the bipolar fuzzy subset 1(8) = ((¢(8))F, (¥(5))7)
of Ry defined by:

((6)*(a) = {

0; otherwise

W) (@ ={

0; otherwise

and the pre-image ~'(y) of 7 under v s
the bipolar fuzzy subset of Ry defined by for
a € Ry '(7)"(a) v (Y(a)) and
W ()" (@) =7~ (¥(a)).

Definition 12. [33] If Y is a universe set, a tripo-
lar fuzzy set v in 'Y is an object having the form
v = {(a,\y(a), uy(a),6y);a € Y and 0 < \y(a) +
py(a) < 1} such that, Ay 0 Y — [0,1], 1y 1 Y —
[0,1],04 : Y = [-1,0];0 < A\y(a) + py(a) < 1. The
degree of membership \y(a) characterize the extent
that a satisfies the property corresponding to tripolar
fuzzy set 7y, i (a) characterize the extent that a satis-
fies to the not property corresponding to tripolar fuzzy
set vy and 0. (a) characterize the extent that a satisfies
to the implicit counter property of tripolar fuzzy set ~y.

Remark 13. v = (), y,0y) has been used for
v = {(a; \(a), py(a),0y);a € Y and 0 < Ay(a) +
py(a) < 1}.

Definition 14. [16] Assume that R is a I'—semiring,
FE is a set of parameter and X C E. If ¢ is a mapping
given by ¢ : X — p(R) such that p(R) is the power
set of R. Then (¢, X) is called a soft I'—semiring
over R if and only if for each x € X,¢(x) is
I'—subsemiring of R. This means that:

1. a,be R=a+be ¢(a).

Volume 19, 2020

max{d*(a);a € ¥~ (a);ifp” (a) # ¢}

max{d~(a);a € Y~ (a);ify” (a) # ¢}



WSEAS TRANSACTIONS on MATHEMATICS
DOI: 10.37394/23206.2020.19.23

2. a,b€ Rya €T = aab € ¢(a).

Definition 15. If S is a 1I'—semiring a tripo-
lar fuzzy soft (¢, X) over S is said to be tripo-
lar fuzzy soft T'—semiring over S if ¢(x) =
{)‘qﬁ(z)(s)nuzb(w)(s)a5¢(m)(5)a5 € S € X} such
that >‘¢>(I)(S) S — [0, 1]7M¢(x)(5) S —
[0,1],5¢(I)(S) S — [-1,0],0 < )\¢(x)(s) +

Po(z)(s) < 1, Vs € S satisfying the following ax-
woms.

L. Ap(z) (514 s2) = min{Ay () (s1), Adp(a) (s2)}

2. pug(e)(s1 4 s2) < max{ig(z) (s1): Ho(a)(52)}

3. (5¢(ac (51 + 82) < max{dy(z)(51); Ip(z)(52) }

4. Ag(zy(s10082) > min{ Ay, (51), Ag(a)(52)}

5. prg(z) (s10082) < max{pg(z)(s1); Hg(x)(s2)}

6. 5¢(z)(51a52) < max{dy(z)(51); 0p(2)(52) },

(
Vs1,89 € S,x € X and a € T'.

Definition 16. [4] If S is a I'—semiring, E is a pa-
rameter set and X C E. If ¢ is a mapping given by
¢ : X — p(S). Then (¢, X) is said to be a soft right
(left) ideal over S if and only if for each x € X, ¢(x)
is a right (left) ideal of S. This means that:

1. 51,82 € d)(X

2. 81,82 € ¢(X
P(X).

Definition 17. A tripolar fuzzy soft set (¢, X) over
I'—semiring S is said to be a tripolar fuzzy soft right
(left) ideal over S if

) then s1 + s2 € ¢p(X)

),a € I'ys € S then syas(sasy) €

L Mgy (s1+ s2) = min{Ay(2) (1), Ag(a)(s2)}
2. Py (s1+ s2) < max{pig(a)(51), L) (s2)}
3. 5¢($ (51 + s2) < max{dg(z)(51), dp(x)(52)}
4. Ag(z)(510082) > Ag2)(51) (Mg (52))
5. M) (51082) < fig(a) (1) (Hg(a) (52))
6

. (5¢(x)(810482) < 5¢(I)(81)(5¢(9€)(82)),Vsl, So €
S,xe€Xanda €.

Definition 18. If S is a I'—semiring, F is a parameter
set and X C E. A tripolar fuzzy soft set (¢, X) over
S is said to be a tripolar fuzzy soft ideal if the follwing
axioms are hold:

1. )‘¢(z)(51 + 82) > min{)\d,(z)(sl), A¢(x) (82)}

2. o) (81 + 52) < max{ g (51), te(z)(52)}
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3. (5¢(x)(81 + 82) < maX{5¢(x)(81), 5(15(90) (82)}
(@) (51); Ap(a) (52)}
5. pg(z) (s10es2) < minffug(r) (1), () (52)}

6. (5¢(I)(81Ck82) S min{5¢(x)(31), 5(15(95)(52)}7
Vs1,89 € S,z € Xanda € T.

4. Ap(a)(s10082) > max{)y

3 Homomorphism in tripolar fuzzy
soft ['—semiring

The homomorphism concept over tripolar fuzzy soft
I"'—semiring is introduced and studied their properties
in this section.

Definition 19. If (¢1,X) and (¢2,Y) are tripolar
fuzzy soft set over I'—semirings R, and Ra respec-
tiely. Let Y1 : Ry — Roand 5 : X — Y are two
functions such that X and Y are parameter sets for
the crisp sets Ry and R respectiely. Then (11,1)2) is
said to be a tripolar fuzzy soft function from Ry to R».

Definition 20. If (¢1,X) and (¢2,Y) are tripolar
fuzzy soft set over I'—semirings Ry and Ry respectiely
and (11,19) are tripolar fuzzy soft functions from
Ry to Ry. Then (11,2) is called tripolar fuzzy soft
I'—semiring homomorphism if satisfying the follow-
ing axioms:

1. Y1 is a I'—semiring homomorphism from Ry
onto Rs.

2. 19 is a mapping from X onto'Y.

3. 1Ay (@)
and n 25

= P2pa@)s V1(Hgr () = P2ya(a)

61(2)) = P2n(a), VT € X.

Remark 21. If there exist a tripolar fuzzy soft
I'—semiring homomorphism between (¢1,X) and
(¢2,Y). Then we say that (¢1, X) is soft homomor-
phic to (¢2,Y).

Definition 22. If (Y1, v2) is a tripolar fuzzy soft func-
tion from Ry to Ry. The pre-image of (¢2,Y) under
the tripolar fuzzy soft function (11,2), denoted by
(11, ) "L ((62, ) defined by (1, 15) (62, =
(7 (2), 5 H(Y)) is a tripolar fuzzy soft set.

Theorem 23. If (¢,X) is a tripolar fuzzy soft
I'—semiring over Ro,v : Ry — Ro is monomor-
phism and for each x € X, define (¢V¢)(r) =
¢x(Y(r)),¥r € R, then (Yo, X) is a tripolar fuzzy
soft I'—semiring over Rs.

Volume 19, 2020



WSEAS TRANSACTIONS on MATHEMATICS
DOI: 10.37394/23206.2020.19.23

Proof. Letry,ro € R,x € X and a € T'. Then:
L(¢)a(r1 +12) = ¢2(¥(r1 +12))
= Ag(2) (W (r1) + 9P (72))
> min{Ay(2) (¥(r1)), Ag(a) (Y(r2))}
= min{(¥@)z(r1), (V@) (r2)}-
2.(9)z(r1 +12) = du(Y(r1 + 12))
= fo(z)(V(r1) + 9 (12))
< max{ () (VY (r1)); Hg(z) (Y(r2))}
= max{(¥Y¢)z(r1), ( $)a(r2)}.
3.(¥@)a(r1 +12) = (r1 +72))
= Og(z) (¥ (1) + ¥(r2)
< max{%(x (¥0(71)), Oy (¥ (r2)) }
= max{(¥d)z(r1), (¥9)a(r2)}.
4.(Yp)z(r1are) = ¢z (P (r1Nra2))
= Ag(z) (P (r1)rb(r2))
> min{ Ay () (¥(r1)), Ag(a) (V(r2))}
= min{(¥@)z(r1), (V)= (r2)}-
5.(0¢)z(r1ars) = ¢z (Y(riars))
= Ug(z) (W (r1)aap(r2))
< max{fig(y) (V(r1)); He) (P (r2))}
= max{(¥¢)z(r1), (¥d)z(r2)}-
6.(V¢)z(r1ars)
= ¢z (Y(r1ar))
= O () (Y (r1)atp(12))
< max{dy(z) (Y (r1)), Op(a) (Y (r2)) }
= max{(¥¢)z(r1), (Vd)z(r2)}.
Therefore  (¢¢), is a tripolar fuzzy
I'—subsemiring of S. Thus (¢ f, X) is a tripolar
fuzzy soft I'—semiring over Ra. O

G (Y

)
(z)
)z

Theorem 24. If (v, X) is a tripolar fuzzy soft semir-
ing over I'—semiring R, if 1 is an endomomorphism
of R and defined (v))y = vz for each x € X. Then
(v, X) is a tripolar fuzzy soft I'—semiring over R.

Proof. Letry,rs € R,z € X and a € T". Then:
1()\¢) (7“1 + 7“2)
= y(z )( (7’1 +7°2))
= Ay() (¥(r1) + w§r2>>

>mm{>\ (@) ((11)); Ay(@) ((12)) }
= min{(A)z(r1), (Mp)z(r2)}-
2.(uah)z (11 + 12)
= Hy(a) (P(11 +72))
= fy(z) (Y (r1) +1(r2))
< max{fiy () (V(11)); fy(z) (P (r2)) }
—maX{(uw) (1), ( m( 2)}-
3.(6¢)z(r1 + 72)
= 0y(2) (Y(r1 +12))
= Oy () (V(r ) Y(ra))
< max{dy(z)(¥(71)); 0y(2) (¥ (r2)) }
—max{(M) (r1), (9%)z(r )}

E-ISSN: 2224-2880

242

Ahlam Fallatah, Mourad Ogla Massa’deh,
Abd Ulazeez Alkouri

4. (M) (r1amrg)
= Ay () (Y(r1Rr2))
= Ay(a) (¥ (r1)anp(r2))
> min{\, m)( (r1)),
= min{(AY)z(r1), (
5.(uy)z(r1ars)
= Hy(x) (¢(T1QT2))
= Hy(x) (1/1(T1)04¢(T2))
< max{:u'y(m) (?/)(7"1))7 Py (z) (1/1(7“2))}
= max{(1y)z(r1), (1) (r2)}-
6.(0v)z(riars)
= 6’)/($) (¢(T1QT2))
= 57(m) (7/)(7“1)041/1(7“2))
< max{éy(z)(w(’rl))v 6v(r) (1/)(7"2))}
= max{(6¢)z(r1), (6¢)2(r2)}-
Thus (1)), is a tripolar fuzzy I'—subsemiring of
R. Then (v, X) is a tripolar fuzzy soft I'—semiring
over R L]

)‘7(:1:) (¢(T2))}
¥)a(r2)}-

Theorem 25. If : R — Ro is an eipomomorphism
of '—semiring and (v, X) is a tripolar fuzzy soft right
ideal over Ry. If for each v € X, (; = V¥~ (7s) then
(¢, X) is a tripolar fuzzy soft right ideal over R;.

Proof. If x € X and o € T'. Then ~, is a tripolar
fuzzy soft right ideal over Ry. If ri1,70 € R; and
«a € T, then:
L™ (Ae) (r1 +72) = Xy (0 (11 + 12))
= )‘v(m) (¢(T1) + 1/1(7“ ))
> min{ A, () (¥(r1)), A 7( ) (¥(r2))}
= min{y ™" (As) (r1), ¥~ (As) (2
297 () (11 + 12) = fhy(a) (Y (r1 +72))
= My(x)(dj(ﬁ) + TQ))
< max{/i’y(x) (7/1(7“1))7 Ky (z
= max{w_l(ﬂx)( 7¢_1
3.1,[)_1(533)(7“1 + 7“2)
= Oy(x) (¢(Tl) + ¢(T2))
< max{dv(x)(w(rl))a 57 x) W
= max{¢~" () (r1), ¢
4ap~Y(\g)(riars)

Q‘
=
8
~— —~
—~
3
[}

<
=

TR A AT

A A
=
<
=
-,
Q
3
N
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Therefore ¢, = 1~ '(7;) is a tripolar fuzzy right
ideal of Ry. Thus ({, X) is a tripolar fuzzy soft right
ideal over R;.

0

Theorem 25 is true for tripolar fuzzy soft left
ideal.

Proposition 26. If Ry and Ry are I'—semirings, 1 :
R1 — Ry is a I'—semiring homomorphism and ¢ is a
W—invariant bipolar fuzzy subset of Ry, if b = ¢(a)
then ¢(¢)(b) = ¢(a);a € Ry.

Proof. strightforword.

O

Theorem 27. If (v, X) is a tripolar fuzzy soft right
ideal over I'—semiring Ry and v is a homomor-
phism from Ry onto Ry. For each x € X, is a
W—invariant bipolar fuzzy right ideal of Ry, if (, =
U(vz) then (¢, X) is a tripolar fuzzy soft right ideal
over Rs.

Proof. Letry,ro € Ry,x € X and o € I'. Then there
exists r3,74 € Ry such that ¢(ry) = r1,9¥(ry) =
ro,r1 + 1o = Y(rs + r4) and riarey = Y(rsary). v,
is ¢p—invariant. Thus by propostion 26, we have:
1.)\((96)(7“1 +7r9) = ¢( )(Tl +72)
=\ y(x )(7"3 + ’1“4)
> min{)"y(z) (T3)a )‘7(33) (T4)}

_ min{)\g(x) (7“1), )‘C(ﬂf) (T2)}
= Tﬁ(ﬂy(m))("”l + TQ)

< max{uv(x) (r3), Hey () (ra)}

2-#((90) (r1 +r2)

max{fi¢(z)(r1), ti¢(z) (r2)}
3-54(1) (T1 + 7’2) = w( )(7’1 + TQ)

= (5 ( )(Tg + 7‘4)

< max{éy(m)

= maX‘W( )(7“1

= maX{(Sgu (7“1) O¢(a)(r2)}
dX@)(riars) = Y(Ay(y))(r1ars)

= )"y($) 7/’(7“30””2))

5-#((35) (rlarg)

|
=
,{
8
=
<
—~
3
w
Q
3
N
N—
SN—

;¢wﬂxwu>
= e(z)(r1)
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6.5<($) (7“1 OKTQ)

then (, is a tripolar fuzzy ideal of Rs. Hence
(¢, X) is a tripolar fuzzy soft right ideal over Ry. [J

Theorem 28. If (71, X1) and (72, X2) are two bipo-
lar fuzzy soft I'—semirings over Ry and Ry respec-
tively, and (¢,) is a tripolar fuzzy soft I —semiring
homomorphism from (1, X1) onto (2, X3). Then
(¢(m1), Xo) is a tripolar fuzzy soft T —semiring over
Rs.

Proof. By definition 20, ¢ is a I'—semiring homomor-
phism from R; onto Rg and 1 is a mapping from X
onto X5 for each y € X5 there exist x € X; such that

¢($) = y. Define (qb(’)/l))y = ¢(’71x). If ri,m € Ry
and « € T, then there exist r3,74 € R; such that

od(rs) =r1,d(ra) = ro and ¢(rg +1ry) = r1 +r9 and
¢(rsary) = riare. Thus we have:
L(d( Ay )y(a) (11 +12) = d(Ayy () (r1 +72)
— oy (2)(ra + 1)

> min{Ay, (2)(r3), Ay, () (ra)}
= min{@(Ay, (2))(r ) (A (@))(r2) }
= min{¢(A71)¢( )(7"1) ?(Myy) (a:)(r )}

2.(¢ (b () (11 +12) = Py (2)) (11 4 72)
= o (D)7 + )

< max{jiy, (2)(r3), iy, () (r4)}

= max{o(piy, (£))(r1), ¢(ur, (2))(r2)}

= maX{Qﬁ(Mfyl )w(z) (rl)v ¢(M’Yl )w(x) (TQ)}
3.(0(0y () (r1 4 12) = (05, (%)) (11 + 12)
= 0y, () (r3 +74)

< max{dy, (z)(r3), &, (x)(r4) }

= max{¢(dy, (90))(7‘1) $(0y, (2))(r2)}

= max{P(dy, )y (z) (11); P(64, (@) (12) }

4.(A(My)) () (r1072) = ( Ay (1)) (r10072)
= Ay, (2)(r3074)

> mm{)\ 2)(13), Ay (@) (T4) }

= min{¢(A v (z )(7“1), (A, ))( 2)}

= min{A(Ay, )y(2) (1), DAy ) () (T2) }

5.((1y,)) () (r1012) = G(hyy (1)) (r1072)

= oy (2) (7‘30/1”4)

< maX{M’yl(

( ) oy z)(T4)}
= maX{QS(u%(x )(71), &ty (2)) (72) }

_max{gb(/"h)w(x (T1)7¢( ’Yl)?/} ( )}
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6.(9(0y1) ) () (r10072)
=0y (a )(7"3067"4)
< max{d’n(w (73), 0y, () (Ta) }
= max{p(dy,(2))(r1), B(6y, () (r2) }
= max{@(0y, )y(z) (r1), @0y, )p(a) (r2) }-
Then ¢(71), is a tripolar fuzzy I'—subsemiring
of Ry. Hence (¢(71),X2) is a tripolar fuzzy soft
I"'—semiring over Rs. O

= ¢(0y, () (r1072)

Theorem 29. If Ry, Ry are two I'—semirings, ¢ :
Ry — Ro is a TU'—semiring homomorphism,
(71, X1), (2, X2) are tripolar fuzzy soft ' —semirings
over Ry and (v1,X1) is a tripolar fuzzy soft
I —subsemiring of (y2, X2). Then (¢(v1), X1) and
(6(v2), X2) are tripolar fuzzy soft T —subsemirings
over Ry and (p(v1),X1) is a tripolar fuzzy soft
I'—subsemiring of (¢(2), X2).

Proof. Since (¢(71))z = ¢(V1(x)) is a tripolar fuzzy
I'—subsemiring of Ry for all z € X and (¢(72))y =

B(Y2(y)) is a tripolar fuzzy I'—subsemiring of Rq
for all y € X3. Hence (¢(71), X1) and (&(72), X2)
are tripolar fuzzy soft I'—semiring over Ry. Since
(y1,X1) is a tripolar fuzzy soft I'—subsemiring of
(72, X2). And 71y is a tripolar fuzzy subsemir-
ing of 7y(,). Hence ¢(7y(,)) is a tripolar fuzzy
I'—subsemiring of ¢(72()) for all z € X;. Therefore
(6(71), X1) is a tripolar fuzzy soft I'—subsemiring of

(¢(72)7X2) ]

Theorem 30. If (1, X ) and (2, Y) are tripolar fuzzy
soft I'—semirings over Ry and Ry respectively and
(¢,%) is a tripolar fuzzy soft homomorphism from
(71, X) onto (v2,Y) then the pre-image of (y2,Y) un-
der tripolar fuzzy soft I'—semiring homomorphism is
a tripolar fuzzy soft ' —subsemiring of (v1, X) over
R;.

Proof. By Definition 22 (¢, )

(¢ (72), ¥~ 1(Y)). Define (¢~ (72
Yop(z) (@(r1)) forall 7y € Ry and = € _1(Y) Take
v,w € Ry and o € T'. Then

L7 (Ayp))a(v + w) =
= )"Yzw(z) (¢(U) + d)(w))

> min{As,,, ) (0(V), Ay (G(w))}

= min{¢™! (Ay,)e(v), 67 (Ayp)2(w)}
2'(¢_1(H’72))96(U +w) = g (2) (¢(v +w))
= Hoyay (o) (0(0) + B(w))

< max{uvgw(x)(¢( )) /"L"Qw(a:) <¢(w))}

= max{¢™" (g )2 (v), 6" (1ap)z (W) }
3'(¢_1(5 )) (U + w) ’Yqu(z)( (U + w))
= Oy (B(V) + G(w))

< max{%w(z ((©)); b3, 4t  (@(w))}

= max{¢™"(05,)z(v), ¢~ (dy,)a(w)}

/\’Yw(x) ((v +w))
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47 (Mp))a(vaw) = Ay, ) (B(vaw))
= )"ng(z) ((;5(7))04 (w)

> mln{)\ww(z)gé( v),

= mln{¢ HA2)a(

( (H'YQ)) ( ) ’Y2w(z)( (an))

N”Yzw(z)( (U) ( )

< max{um 0y P(V); by oy G(w) }

—max{qﬁ Hg ) (0), 07 (i, ) () }

6-( H0y,))a(vaw) = 6y, ($(vaw))
”/w(x)( p(v)ag(w)

S max{d’mw(x)(lﬁ(v)? 5’? (’U])}

= max{¢ ™" (05, )z (v), ¢ (w)m(w)}

Thus (¢! (72)) is a tripolar fuzzy

I'—subsemiring of Ry for all z € ¢~!(Y). There-
fore ((¢~1(72)), (xv"1(Y)) is a tripolar fuzzy soft
I'—subsemiring of (y1, X) over R;. O

4 Conclusion

In this paper, we studied the concept of tripolar fuzzy
soft I'— semiring homomorphism and discussed some
properties of homomorphic image and pre image of
tripolar fuzzy soft I'—semiring. These concepts are
basic supporting structures for development the the-
ory of soft set. This work can be extended to the prop-
erties of different notions of kernel of tripolar fuzzy
soft I'— semiring homomorphism, tripolar fuzzy soft
filters over I'— semirings and tripolar fuzzy soft prime
and maximal ideals.

Acknowledgements: Authors are thankful to the ref-
eree for there valuable suggestions.
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