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1. INTRODUCTION (Heading 1)

In 1965, Fuzzy set was introduced by Zadeh in [1] as a mathematical way to represent and deal with vagueness in everyday life. And
the applications of Fuzzy set theory can be found in many branches of sciences, see [2], [3].

In 1999, Molodtsov [4] pioneered soft set theory by describing it as a new mathematical method, presenting many fundamental
findings, and successfully applying it to a number of mathematical areas such as smoothness of functions, theory of probability,
Riemann-integration, operations analysis, Perron integration, and so on A soft set is a list of approximations to an object's definition.
He also showed that Soft set theory is immune to the parameterization inadequacy problem that plagues Fuzzy, Rough, Probability,
and Game theory. Soft sets have significant applications in decision-making problems and information systems [5], [6].

In 2001, Maji et al. [7] By embedding the ideas of Fuzzy sets, the definition of Fuzzy Soft sets was introduced. Many important
applications of Soft set theory have been extended by researchers using this concept of Fuzzy Soft sets. Roy and Maji [8] presented
some Fuzzy Soft set applications.. Aktas and Cagman [9] compared Soft sets with Fuzzy sets and rough sets are similar definitions.
Yang et al. [10] described the operations on Fuzzy Soft sets as negation, triangular norm, and triangular conorm, which are based on
three Fuzzy logic operators. The combination of interval-valued Fuzzy set and Soft set was proposed by Xiao et al. [11]. In 1963,
Kelly By embedding the ideas of Fuzzy sets, the definition of Fuzzy Soft sets was introduced. Many important applications of Soft
set theory have been extended by researchers using this concept of Fuzzy Soft sets. Roy and Maji [8] presented some Fuzzy Soft set
applications..

Ittanagi [15] introduced the concept of Soft Bitopological spaces in 2014, which he described as spaces defined over an initial
universal set with a fixed set of parameters, as well as some forms of Soft separation axioms in Soft Bitopological spaces. Fuzzy
Soft Bitopological spaces are a generalization of Fuzzy Soft topological spaces.

Mukherjee and Park [16] first proposed the concept of Fuzzy Soft Bitopological Space in 2015, and investigated some of its basic
properties, see [17], [18].

In 2000, By modifying - regularity for spaces with three topologies, Kovar [19] introduced the definition of Tri-topological spaces,
which they describe as spaces with three topologies., i.e. triple of topologies on the same set, Palaniammal [20] studied Tri-
topological spaces and introduced semi-open and pre-open sets in Tri-topological spaces and he also introduced Fuzzy Tri-
topological space.

In 2004, Asmhan was introduced the definition of §*-open set in Tri-topological spaces [21]. And in [22] she defined the §*-
connectedness in Tri-topological spaces, also Asmhan et al. [23] defined the §*-base in Tri-topological spaces. In [24], [25] the
reader can find a relationships among separation axioms, and a relationships among some types of continuous and open functions in
topological, Bitopological and Tri-topological spaces, and in 2017, Asmhan introduced the new definitions of countability and
separability in Tri-topological spaces namely §*-countability and §*-separability [26].

In 2017, Asmhan F.H. presented the concept of the Soft Tri-topological spaces [27], and by the same author the concept of Fuzzy
Soft topological spaces have been generalized to initiate the study of Fuzzy Soft Tri-topological spaces in [28].

In the present paper, we introduce and characterize the Fuzzy Soft open set in a Fuzzy Soft Tri-topological spaces namely Fuzzy
Soft t;t,T3- semi -open set ( Fuzzy Soft Tri- semi -open set). Also, look at certain fundamental properties..
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In section 2, we present some preliminary concepts that will play a key role in our work. The third and fourth parts of the manuscript
include the characterization of the Fuzzy Soft t;t,t3-semi-open set, as well as examples and theorems. Finally, in section 5, the
conclusions are presented, as well as some suggestions for future research.

2. Preliminaries :

In this section, we present the basic definitions of Fuzzy Soft set theory, Soft set theory and Fuzzy set theory that are useful for
subsequent discussions and which will be a central role in our work.

Definition 2.1. [1] Let U be an universe. A Fuzzy set X over U is a set defined by a function py representing a mapping py: U —
[0,1], uy is called the membership function of X and the value uy(u) is called the grade of membership of u € U. The value
represents the degree of u belonging to the Fuzzy set X .Thus , a Fuzzy set X over U can be represented as follows :X =
{(x@)/w):u € U, uy € [0,1]}

Definition 2.2. [4] Let the set U be an initial universe and E be a set of parameters. Let P(U) denotes the power set of U and A be a
non-empty subset of E. A pair (F, A) is said to be a soft —set over U where F is a mapping given by F: A - P(U).

In other words, a soft —set over U is a parametrized family of subsets of the universe U. Fore € A, F(e) may be considered as the
set of e—approximate elements of the soft —set (F, A). Clear that, a soft —set is not a set.

Definition 2.3. [29] A Fuzzy Soft set S, over U is a set defined by a function &, representing amapping &,: E = F(U) such that
E4(x) =@ ifx ¢ A. Here &, is called Fuzzy approximate function of the Fuzzy Soft set S, and the value &,(x) is a set called x —
element of the Fuzzy Soft set for all x € E. Thus, an Fuzzy Soft set S, over U can be represented by the set of ordered pair S, =
{(x,§a(x):x €E, §4(x) € F(W)} .

Note that the set of all Fuzzy Soft sets over U will be denoted by F.S.(U) or F.S.(U, E) .

Definition 2.4.[7] Let S, € F.S. (U, E).If £4,(x) = @ for allx € E, then S, is called an empty Fuzzy Soft set, denoted by Sy or(0g) .
Definition 2.5.[7] Let S, € F.S. (U, E).If §,(x) = U for all x € A, then S, is called A- universal Fuzzy Soft set, denoted by S or
(1g) .

Definition 2.6. [7] Let S, ,Sg € F.S. (U, E). Then S, is called a Fuzzy Soft subset of S, denoted by S, & Sy If &,(x) E &(x) for
allx e E.

Definition 2.7. [30] S, £ Sg does not mean as in the classical subset. ( i.e. does not imply that every element of S, is an element of
Sg) .

Definition 2.8. [7] Let S, ,Sg € F.S. (U, E). Then the two Fuzzy Soft sets S, and Sy are equal, written as S, = Sg If and only if
Eq(x) =&(x) forAllx € E.

Definition 2.9. [7] Let S, € F.S. (U, E). Then the complement §§ of S, is a Fuzzy Soft set such that &,c(x) = &5(x) forall x € E,
where &g (x) is complement of all set £4(x). Clear that (S£)¢ = S, , Sg = S and S§ = S .

Definition 2.10.[7] Let S,, Sz € F.S. (U, E). Then the union of S, and Sg, denoted by S, LISg, is defined by its Fuzzy approximate
function &4 = E4(x) U &g(x) forall x € E.

Definition 2.11.[7] Let S,, Sz € F.S. (U, E). Then the intersection of S, and Sy , denoted by §,IS5, is defined by its Fuzzy
approximate function &,nz = &,4(x) M &z (x) forall x € E.

Definition 2.12. [31] Let t be the collection or sub family of Fuzzy Soft set over U (i.e. T £ F.S. (U, E). Then t is said to be a Fuzzy
Soft topology on the universal set U if satisfying the following properties:

(i) S, SgET
(i) If 8,85 €t thens, Sz €T
(iii) If Sy €7,V j€A,whereA issome index set, then Lljes Sa; € 7.

Then the triple (U, E, 7) is called a Fuzzy Soft topological space over U. And each member of 7 is called Fuzzy Soft open set in
(U, E, T). Also Fuzzy Soft set is called Fuzzy Soft closed if and only if its complement is Fuzzy Soft open.

Definition 2.13. [16] Let (U, E, ;) and (U, E, T,)be the two Fuzzy Soft topological spaces over U. Then (U, E, 74, 7,) is called a
Fuzzy Soft bitopological space .

Definition 2.14. [28] Let (U,E,t,), (U, E,1,) and (U, E, 75) be the three Fuzzy Soft topological spaces on U. Then a space
equipped with three Fuzzy Soft topologies, i.e. triple of Fuzzy Soft topologies on the same set is called a Fuzzy Soft Tri-topological
space and denoted by (U, E, T4, T, T3). Where the three Fuzzy Soft topological space are independently satisfy the axioms of Fuzzy
Soft topological space.

Definition 2.15. [28] Let (U, E, T4, 75, T3) be a Fuzzy Soft Tri-topological space and let S5 be a Fuzzy Soft set over (U, E). Then :
i. The7;(j = 1,2,3) —Fuzzy Soft closure of S denoted by 7;(j = 1,2,3)cl(Sg), is the intersection of all 7;(j = 1,2,3) Fuzzy Soft
closed supersets.
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ii. Thet;(j = 1,2,3) —Fuzzy Soft interior of S denoted by 7;(j = 1,2,3)int(Sg), union of all 7;(j = 1,2,3) —Fuzzy Soft open sets
contained in Sg.
Definition 2.16. [28] Let (U , E, T4, T2, T3) be a fuzzy soft tritopological space and T} is a fuzzy soft set in U, then:
(i) Tg is called a fuzzy soft t,t,15-0pen set if [y = fg U gg U hg , where f; € T, , gg € T, and hg € 15. The complement of fuzzy
soft t,t,T5-0pen set is called fuzzy soft T, t,t3-closed. The family of all fuzzy soft t, T, t5-0pen sets is denoted by FS. t,1,t5. O(U).
And the family of all fuzzy soft t,t,t3-closed sets is denoted by FS. t,1,15. C(U).
Definition 2.17. [28] Let (U , E, T4, T,, T5) be a fuzzy soft tritopological space, and T} is a fuzzy soft set in U, then:
i. The fuzzy soft T, t,t5-closure of Iz denoted by FS.t,t,t5¢l( Ty) is defined by:

FS.ty1,15¢l(Tg) = M{ gg: T E gg, and gg is fuzzy soft t,7,75-closed}
ii. The fuzzy soft t,t,t5-interior of Iz, denoted by FS. T t,73int( [y) is defined by:

FS.ty1,15int(Tg) = U{hg: hg E Ty, and hg is fuzzy soft t,1,75-0pen}

3. Fuzzy SOFT 14T, T3-semi-OPEN SET (Fuzzy SOFT TRI-semi-OPEN SET)

In this section a study of fuzzy soft tri-semi-open set is initiated.

Definition 3.1. [28] Let (U, E, T4, T, T3) be a Fuzzy Soft Tri-topological space and let F be a Fuzzy Soft set over (U, E) then Fy is
called a Fuzzy Soft t,t,15-semi-open set (or Fuzzy Soft Tri-semi-open set) if Fz E (F.S.t,1,t3cl(F.S. 1T, 15int(Fg)). The
complement of Fuzzy Soft t,T,t3-semi-open set is defined to be Fuzzy Soft t; t,t;-semi-closed.

Example 3.2. Let U ={u,u}, E = {x1,%},7, ={0p 15 Y15 Y26} 7, = {0p 15, V15 v2e} and 73 = {0g, 15, Bg}. Where
Yip WYag,, Vi V2 and B are Fuzzy Soft sets over (U, E) defined as follows ;

Y1 = {(x1,{0.3/uy, 0.4/u,}), (x5, {0.1/uy, 0.2/u,})}

Yor = {(x1,{0.4/uy, 0.6/u,}), (x2,{0.2/uy, 0.5/uz})}

Yie = {(x1,{0.3/uy, 0.4/u,}), (x,{0.3/uy, 0.8/u,})}

Yoe = {(x1,{0.2/uy, 0.4/us}), (x2,{0.2/uy, 0.5/uz})}

And B = {(x1,{0.3/u4,0.0/u,}), (x2,{0.0/uy, 0.2/u,})}

Then 14, T, and t5 are three Fuzzy Soft topologies over (U,E). Therefore (U, E, T4, T4, T3) IS @ Fuzzy Soft Tri-topological space. It
is clear that the family of all Fuzzy Soft t,t,t5- open sets are: F.S.7,7,7, .0(UW) = {0g, 15, Y15, ¥25.Y1E » V2585 AE, OF}

= 1y Ut UtsU{Ag, 8£}. Where Yoplly2eUBe = Yo  WielyieUBe = Vi

YoeUyieUBe = Ap = {(x1,{0.4/u4, 0.6/u,}), (x2,{0.3/uy, 0.8/u,})}

Y1eUyaeUBe = 65 = {(x1,{0.3/uy, 0.4/uz}), (x2,{0.2/uy, 0.5/u,})}

Now, we find the Fuzzy Soft t;t, T3 closed sets :

F.s.7,7,73 .C(U) = {1g, O, USE, WSk YiE YEs B A, 85} , where defined as follows; ¥$; = {(x1,{0.7/uy,0.6/u,}), (x5, {0.9/
uy,0.8/u,})}

Ve = {(x1,{0.6/uy, 0.4/u,}), (x2,{0.8/uy,0.5/u, 1}

Yie = {(x1,{0.7/uy,0.6/u,}), (x2,{0.7/uy,0.2/u,})}

Yie = {(x1,{0.8/uy,0.6/u,}), (xz,{0.8/uy,0.5/u,})}

Be = {(x1,{0.7/us,1.0/u,}), (x2,{1.0/u4,0.8/u,})}

Ag = {(x1,{0.6/uy,0.4/u,}), (x2,{0.7/uy, 0.2/u,})}

85 = {(1,{0.7/uy,0.6/u,}), (x2,{0.8/uy, 0.5/u})}

It is clear, the Fuzzy Soft set 5, is a Fuzzy Soft t,t,T3-semi-open set since
F.S.117513int (Y1) = (Y1) , then
F.S.117,13¢l (Y1) = {Yie MYspMyigMyseNAENSEMN1E} = A5
, thus
F.S. T1T2T3CI(F.S. T1T2T3int(1/)15)) = A% , hence Y,z E A% .

The Fuzzy Soft set s, is a Fuzzy Soft t, T,T5-semi-open set since

F.S.117,13int (Yop) = Yop , F.S.117,73cl(Y2p) = {Yip MyspMNSEMN1g} = ¢
, thus

F.S. vy 7,15¢l(F.S. T1T2T3int(l/12£)) = 6 , hence Y, E 8§,
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And, the all Fuzzy Soft t,t,t3-0pen sets {0g, 15, V15, V25, Be) A5, 85} are Fuzzy Soft t,T,T3-semi-open sets.

Also, if we take the Fuzzy Soft set D which defined as; {(x1,{0.3/uy,0.1/u,}), (x,,{0.1/u4,0.2/u,} , then Dg is a Fuzzy Soft
T,T,T3-Semi-open set since F.S.7,7,73int(Dg) = {BeLU0g}= BE

F.S.1i1,13¢cl(Bg) = A, thus

F.S. T1T2T3Cl(F.S. Tlrzr3int(DE)) =A% hence Dy C A%

And, if we take the Fuzzy Soft set G which defined as; d Gz = {(x1,{0.3/u4,0.3/u,}), (x3,{0.2/uy,0.2/u,}}, then G is a Fuzzy
Soft T, T,T3-semi-open set since F.S.7;7,73int(Gg) = {BgLU0g}= BE

F.S.1,7,75¢l(Bg) = Ag, thus

F.S.t11,15cl(F.S.7117,73int (Gg)) = A5 hence G E 2§

But, if we take the Fuzzy Soft set Ay defined as {(x;, {0.3/u4, 0.3/u,}), (x5, {0.3/uy, 0.4/u,})}, then Ag is not a Fuzzy Soft t;t,15-
semi-open set since

F.S.1i1,13int(Ag) = {BU0g} = B , then F.S. 1, 7,13¢cl(Br) = AR

Thus F. S.7,7,75¢l(F. S. T17,13int (P,p)) = A, hence Ap & A5,

Also, the Fuzzy Soft sets By = {(x1,{0.4/uy,0.4/u,}), (x5,{0.3/uy,0.4/u, 1)}, Cg = {(x1,{0.5/uy,0.5/u,}), (x,,{0.3/u,,0.4/
u, N}, .....etc., are not Fuzzy Soft 1,T,T3-Semi-open set.

Definition 3.3. Let (U, E, 71, 75, T3) be a Fuzzy Soft Tri-topological space over (U, E) and F be a Fuzzy Soft set over (U, E). Then
Fg is said to be a Fuzzy Soft t; 1,13 -semi-closed if F.S. t,7,73int(F.S. 7, 7,75¢l(Fg)) E Fp.

Definition 3.4. let(U, E, 14, T,, T3) be a Fuzzy Soft Tri-topological space and Fy € F.S. (U, E) then the Fuzzy Soft t,t,15-semi-
closure of Fy is defined as;

F.S. 1,1, 15-semi-cl(Fg) = Inf{gg |Fz E gg , Where gg is F.S.t,1,13-semi-closed set}

i.e., F.S.t, 1,15 -semi- cl(Fg) is the smallest Fuzzy Soft t,t,t3- semi-closed set containing Fg .

Theorem 3.5. Let (U, E, 74, 7,, 75) be a Fuzzy Soft Tri — topological space and Fg, Gg € F.S. (U, E) . Then:

(1) F.S.7,7,T3 -semi- cl(0g) = 0 and F.S.t,7,73-semi- cl(15) = 1

(2) Fg £ F.S.ty1,15-semi-cl(Fg)

(3) Fg is a Fuzzy Soft t,t,t5-semi-closed if and only if Fg = F.S.t 7,75 -semi- cl(Fg)

(4) F.S.ty1,15-semi-cl(F.S. 1, 7,T3 -semi- cl(Fg)) = F.S. 7,7, T5 -semi- cl(Fg)

(5) Fg E Gg = F.S.7y7,75 -semi- cl(Fg) E F.S.7,7,75 -semi- cl(Gg)

(6) F.S.7,1,15-semi- cl(FgUGg) = F.S.1,7,75 -semi- cl(Fg) UF.S.7,7,75 -semi- cl(Gg)

(7) F.S.7,7,75 -semi- cl(Fg[1Gg) E F.S.1,T,73 -semi- cl(Fg)[ F.S. 7, 7,T3 -semi- cl(Gg)

Proof. (1) Since 0g is Fuzzy Soft t,t,T3-semi-closed we have by (3) from this theorem F.S.t;1,t3-semi- cl(0g) = 0 and
F.S. 11,75 -semi- cl(1g) = 1

(2) By Definition 3.7 F.S.t,1,75 -semi- cl(Fg) is the intersection of any Fuzzy Soft F.S.t,T,T5- semi-closed supersets of Fg.
Hence Fg E F.S.1,1,13-semi- cl(Fg)

(3) Let Fg be a Fuzzy Soft t, T,15-semi-closed set. By (2), we have Fg E F.S. 1, 1,75 -semi- cl(Fg). Since F. S. 1, T,T3-semi- cl(Fg)
is the smallest Fuzzy Soft t;t,T5 -semi-closed set over (U, E) which contains Fg , F.S.t; 1,13 -semi-cl(Fg) E Fz. Hence Fg =
F.S. 1t 1,13-semi-cl(Fg)

Conversely, let Fg = F.S.1;1,T3-semi-cl(Fg) since F.S.t;T,13-semi-cl(Fg) is a Fuzzy Soft t,1,15 -semi-closed set, Fy is a
Fuzzy Soft T, 1,15 -semi-closed set.

(4) Since F.S.t;1,13-semi-cl(Fg) is Fuzzy Soft t,1,15-semi-closed set therefore, by (3) we have F.S. 1, t,15 -semi-cl (F.S. T, T, 13-
semi- cl(Fg)) = F.S.t,1,13-semi- cl(Fg)

(5) Let Fg E Gg . Then every Fuzzy Soft t,T,13-semi- closed supper set of Gg will also contain Fg . That is, every Fuzzy Soft
T,T,T3-semi- closed supper set of Gg is also a Fuzzy Soft t,T,15-semi- closed supper set of Fg . Hence the intersection of Fuzzy
Soft t, T,T3-semi- closed supper set of Fy is contained in the intersection of Fuzzy Soft T, t,t; -semi- closed supper set of Gg . Thus
T,T,T3-semi- cl(Fg) E 1, T,T3-semi-cl(Gg)

(6) Since Fg E FglUGg and Gg E GgLIFg, by (5) F.S. 1, T,T3-semi-cl(Fg) E F.S. 1, T,T3-semi- cl(FgLUGg) and F.S.t;T,T3-semi-
cl(Gg) EF.S.tyt,13  -semi-cl(FgLIGg). Thus F.S.ty1,t3-semi- cl(Fg)U F.S.t;1,t3-semi-cl(Gg) E  F.S.T;T,T3-semi-
cl(FgUGg). Again, Fg E F.S.ty1,13-semi- cl(Fg) and Gg E F.S.t;T,13-semi- cl(Gg). So FgLGg E F.S.1,1,T3-semi-
cl(Fg)UF.S. 1,13 -semi-cl(Gg). By(5), F.S. 1, 1,15 -semi-cl(Fg)L F. S. T, T, T3 -semi-cl(Gg) is a Fuzzy Soft T, t,13-semi- closed
set over (U, E) being the union of two Fuzzy Soft t,T,T3-semi- closed sets .

Then F.S. 1, T,T3 -semi-cl(FgLIGg) E F.S.1;T,T5 -semi-cl(Fg)LI F.S. t,;T,t3.-semi-cl(Gg) . Thus
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F.S.1,T,15 -semi-cl(FgLUGg) = F.S.T;T,15 -semi-cl(Fg)Ll F.S. T, 1, T3-semi-cl(Gg).

(7) Since Fgl1Gg E Fgand FgllGg E Gg , by (5) , F.S.t;1,13-semi-cl(FgMGg) E F.S. 1, 1,13 -semi-cl(Fg) and F.S. ;1,75 -
semi-cl(Fg[Gg) E F.S. 1, 1,15 -semi-cl(Gg).

Thus F.S.t;1,t3-semi-cl(Fg[1Gg) E F.S. 1, 1,t3-semi-cl(Fg) F.S. t;T,T3-semi-cl(Gg) .

Definition 3.6. Let (U, E, 71, T2, T3) be a Fuzzy Soft Tri-topological space and Fy € F.S. (U, E). Then the Fuzzy Soft t,t,15-semi-
interior of Fy is defined as;

F.S.t,1,15-semi-int(Fg) = Sup{gg|gr E Fgr , Where g is F.S. T, T,T5-semi-open set}

i.e., F.S. 1, 1,T53-semi-int(Fg) is the largest Fuzzy Soft T, t,t5-semi -open set contained in Fg.

Theorem 3.7. Let (U, E, 14, T, T3) be a Fuzzy Soft Tri-topological space and

Fgz, Gg € F.S.(U,E). Then:

(1) F.S. 1, T,15 -semi-int(0g) = Og and F.S.t,1,T5-semi-int(1lg) = 1g

(2) F.S. 1 T,13 -semi-int(Fg) E Fg

(3) Fg is Fuzzy Soft t;t,t35-semi- open if and only if Fg=F.S.1;7,T3 -semi-int(Fg)

(4) F.S. 1 t,13 -semi-int(F. S. T, T,13-semi-int(Fg)) =F.S.1,T,T3-semi-int(Fy)

(5) Fz E Gg = F.S.ty1,153-semi-int(Fg) E F.S. 11,13 -semi-int(Gg)

(6) F.S. 141,13 -semi-int(Fg[1Gg) = F.S.1,1,T3-semi-int(Fg)[1 F.S.t;1,13-semi-int(Gg)

(7) F.S. 111,15 -semi-int(Fg)U F. S. T, T, 13-semi-int(Gg) E F.S.t,T,13-semi-int(Fz LIGg)

Proof . (1) Since Og and 1 are Fuzzy Soft T, t,T3-semi- open sets, we have by (3) of this theorem, F.S. t,1,15-semi-int(0g) = Og
and F.S.t,1,T3-semi-int(1g) = 1

(2) By Definition 3.8, since F.S.t,1,13-semi-int(Fg) is The union of all Fuzzy Soft t,t,t3-semi-open sets contained Fg . Hence
F.S.tyT,13-semi-int(Fg) E Fg

(3) Let F; be Fuzzy Soft t,1,15-semi-open set since F.S.t,T,T3-semi-int(Fg) is the Biggest Fuzzy Soft t,t,t3-semi- open set
contained in Fy, Fg = F.S.1,T,13-semi-int(Fg).

Conversely, suppose that F = F.S. 1, T,T3-semi-int(Fg), since F.S. 1, T,T3-semi-int(Fy) is a Fuzzy Soft t,1,13-semi-open, then
Fy is a Fuzzy Soft t,1,15-semi-open set.

(4) Let F.S.1,1,13-semi-int(Fz) = Gg, since Gy is a Fuzzy Soft t,1,T3-semi-open set, F.S.t;1,T3-semi- int(Gg) = Gg, SO
F.S. 11,75 -semi-int(F.S. 7, 7,T3-semi-int(Fg)) = F.S. T, T,T3 -semi-int(Fg)

(5) Let Fy E Gg,F.S. ;1,15 -semi-int(Fy) E Fy and hence F.S. 1, T,153-semi-int(Gg) is the Biggest Fuzzy Soft t,t,153-semi-
open set contained in Gg and F.S.t;T,T3-semi-int(Fg) E F.S.T;T,T3-semi-int(Gg).

(6) F.S.tyT,153-semi-int(Fg) E Fz and F.S.t;T,T3-semi-int(Gg) E G , Hence

F.S. 1,1, T3-semi-int(Fg)l1 F.S. T, 1, T3-semi-int(Gg) E Fg[1Gg , since the Biggest Fuzzy Soft T, t,T3-semi-open set contained in
FeGg is F.S.t,1,T5-semi-int(Fg[1Gg), F.S. T, T, T3-semi-int(Fg)[1F. S. T, T, T3-semi-int(Gg) E F.S. 1,1, T5-semi-int(Fz[1Gg)
Conversely, F.S.t;T,13-semi-int(Fz[1Gg) E F.S.1,T,15-semi-int(Fz) and F.S. T, T,T3-semi-int(Fz[1Gg) E F.S.1,T,15-semi-
int(Gg). Hence F.S. 1, 1,13-semi-int(Fg[Gg) E F.S. 1, T,13-semi-int(Fg)M F.S. 1, T, 13-semi-int(Gg).

(7) F.S.t;1,13-semi-int(Fg) E Fg and F.S. 1, T,T3-semi-int(Gg) E Gg , then

F.S.1,T,75 -semi-int(Fg)UF.S. T, T, T53-semi-int(Gg) E FgzLIGg. The Biggest Fuzzy Soft t,t,T3-semi-open set contained in
FzlUGg is F.S.t 1 153-semi-int(FgUGg) and so F.S.t;T,13-semi-int(Fgz)U F.S.t,T,T3-semi-int(Gg) E F.S.T,;T,T3-semi-
int(FzLIGg) .

Theorem 3.8. Let (U,E,t4, 75, T5) be a Fuzzy Soft Tri-topological space and let Fz € F.S. (U, E). Then:

1 (F.S.17,7,73 -semi-cl(Fg))¢ = F.S.1,7,73-semi-int(F§)
2) (F.S. 7, 7,73 -semi-int(Fg))¢ = F.S.7,1,75 -semi-Cl(Fg)
Proof .

Q) (F.S.1,7,15-semi-cl(f))€ = (M{Gg /G, is fuzzy Soft 7,7,753-semi-closed set and F C G;})°
= U{GE/Gg is a fuzzy Soft 7,7,75-semi-open set and G§ E Fg}
= T,T,T3-semi-int(F§)

(2 (117,T5-semi- int(Fg))¢ =(LU{Gg|Gp is Fuzzy Soft 7,7,75-semi-open set, Gy = Fg})¢

= [{G§|G§ is Fuzzy Soft 7,7,T5-semi-closed set and F§ = Gg}
= F.S.7,7,75 -semi-cl(F§)

Theorem 3.9. Let (U, E, 14, T,, T3) be a Fuzzy Soft Tri-topological space and F be a Fuzzy Soft set over (U, E). Then Fy is Fuzzy
Soft T, T, T3-semi-open & F§ is Fuzzy Soft t,1,15-semi-closed.

Proof. = LetF; be a Fuzzy Soft t,t,t3-semi-open, by definition 3.1 to proof F£ a Fuzzy Soft t,1,t3-semi-closed
[Fg C (7,7,75cl(T17,73int (Fg))]¢ by complement
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F§ 3 [(ty7at3cl (172130t (Fp))]¢

[((T1T2T3Cl(T1TZT3int(FE))]C = [((T1T273int(fﬂszd(FEC))

F§ 3 [((117273int (T17273¢l (F5©)), hence FE is Fuzzy Soft 7,7,75 - semi- closed .
& Let FE be a Fuzzy Soft 7, 7,75 - semi-closed to prove Fy is a Fuzzy Soft 7,7,75 - semi- open
[(t17,3int(T,7,75¢l(Fp))] E F5°

[((ty7,73int (T17,73cl(F5))] E Fg1° by complement

((r17273int (T17,75¢l(Fp))]€ 2 (F5€)¢ by theorem 3.8
[((111213cl(‘rl‘rzr3int(FEC))] 3 (Fg%)°

[((t172t3cl(T1723int (FE9))] 2 F

Thus Fy is a Fuzzy Soft 7, 7,75 -semi-open .

[
[
[
[

4. Fuzzy Soft T, t,73-semi- Neighborhood at Fuzzy Soft point in Fuzzy Soft Tri-topological Space
In this section, we study and explore Fuzzy Soft neighborhood at Fuzzy Soft point in new definition.

Definition 4.1. [32] Fuzzy Soft point is the composite of Fuzzy point P/ with the Soft point E* if A = {u} we have the Fuzzy Soft
point P, and if u & A, and then the composite is the null Fuzzy Soft set.

Definition 4.2. Let F be Fuzzy Soft set in Fuzzy Soft Tri-topological space (U, E, T4, 7,,73) over (U, E) and Py be Fuzzy Soft
point. If there exists a Fuzzy Soft

T,T,T3-Semi-open set Gywith P} € G & Fg, then Fg is called Fuzzy Soft t,7,75-semi- neighborhood (F.S. t,7,75-semi-nbd) of
a Fuzzy Soft point P} .

The collection of all F.S.t,t,75-semi- nbds of Fuzzy Soft point Py is denoted as N(P)) and is known as Fuzzy Soft t,1,7;-semi-
nbd system of Fuzzy Soft point Py .

Example 4.3. In Example 3.2 (U, E, t,,T,,T3) is a Fuzzy Soft Tri-topological space, and consider the Fuzzy Soft point P;* =
(x1,{0.3/uy,0.4/u,)

Then & is Fuzzy Soft t,7,75 -semi- nbd of Fuzzy Soft point P;*.

Because there exists a Fuzzy Soft 77,75 -semi- open set ¥,z such that P;* € 1, E 65 .

In the following theorem, we discuss some important properties of Fuzzy Soft 7, 7,75 - semi- nbd system.

Theorem 4.4. Let Fg, Gg and Hg be Fuzzy Soft sets in Fuzzy Soft Tri-topolpgical space (U, E, t4,7,,73) over (U, E) and Py be

Fuzzy Soft point. Then Fuzzy Soft t,1,75- semi - nbd system N(P;) of Fuzzy Soft point Py has the following properties :

(1) If Gz € N(P)), then P € G .

(2) If Gy, Hg € N(PY), then G [ Hy € N(PY) .

(3) If Gg € N(P{),and Gy E Hg, then Hy € N(PY)

(4) Gg is Fuzzy Soft t,1,75- semi -open if and only if it contains a Fuzzy Soft t,7,75- semi - nbd of each of its points .

Proof .

(1) Is obvious, since Gg is a Fuzzy Soft 7,7,753- semi- open nbd of Fuzzy Soft point PJ . Therefore, Gy is a Fuzzy Soft t,7,75-
semi- open set with P € Gy .

(2) If Gg, Hg € N(PS), then there exist Fuzzy Soft T, 7,75-semi- open sets Mg and Lg such that P¥ € My E Gy and Py € L T Hp.
Therefore Py € Mg[Lg E G[1Hg and hence G; N Hy € N(FY).

(3) Since G € N(Py), then there exists a Fuzzy Soft 7, t,75- semi - open set M such that

Pf € Mg E Gg.Therefore,Pf € Mg E G E Hg or P¥ € Mz = Hg. Hence Hg € N(PY)).

(4)(a) Suppose Gg is a Fuzzy Soft t,7,75- semi -open in(U, E, T4, T,, T3) then P € Gg E Gg implies Gg is a Fuzzy Soft 7,7,75-
semi- nbd of each Pf € Gg .

(b) If each Pf* € Gg has a Fuzzy Soft 7, t,75-semi- nbd H; C Gg , then

Gp = {P{|P{ € Gg} E Upzeg, Hp E Gp OF Gy =Upxeg, Hg . This gives G is Fuzzy Soft t,7,75-semi- open in (U, E, 1y, T2, T3, ).
This completes the proof.

5. CONCLUSIONS
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Fuzzy soft tritopology is a new and promising domain which can lead to the development of new mathematical models that will
significantly contribute to the applications in natural sciences such as and decision making problems, biomathematics and
information systems .The topological structures of fuzzy soft t;7,75-semi- open (closed) set are initiated in this paper. Some basic
notions of generalized concepts have been studied. the purpose of this paper is just to initiate the concept, and there is a lot of scope
for the researchers to make their investigations in this field, i.e. this is a beginning of some new generalized structure and the concept
like separation axioms and a new kinds of continuous functions and another basic concepts can be studied.
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