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Abstract: In this paper, a new class of soft open sets in fuzzifying soft topological spaces called soft semi
open sets is introduced and its fuzzifying soft topological properties is studied and investigated.
Moreover, we aim to introduce and study the concepts of soft semi neighborhood system, soft semi
interior, soft semi closure and soft semi boundary operators, in fuzzifying soft topological spaces.
Finally, the concept of soft semi-continuity is defined and studied.
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1. Introduction

The connotation of a fuzzy set was initiated by Zadeh (1965) in his classical paper of 1965. Three
years later, Chang (1968) gave the definition of fuzzy topology. Ying (1991) used the semantic
method of continuous valued logic to propose the so-called fuzzifying topology as a preliminary of
the research on bifuzzy topology and elementary developed topology in the theory of fuzzy sets from
completely different direction. The concept of soft set theory has been introduced by Molodtsov
(1999) this set designed to solve the sophisticated problems in economic, engineering environment,...
etc. It has been applied to several branches of mathematics such as operation research, game theory
and among others. The soft set theory and it’s applications increase after time to several researchers,
especially in the recent years. This is because of the general nature of parameterizations expressed by
a soft set. Therefore, due to these facts, several special sets have been introduced in the soft set
theory and their properties have been studied within the soft topological space. The notion of
topological spaces for soft sets was formulated by Shabir and Naz (2011), which is defined over an
initial universe with a fixed set of parameters. Fuzzy soft set which is a combination of fuzzy and
soft sets were first introduced by Maji, Biswas, and Roy (2001). Many researchers improved this
study and gave new results (Ahmad & Kharal, 2009; Ali, 2011). Aygiinoglu and Aygiin (2009)
applied fuzzy soft sets on group theory. Tanay and Kandemir (2011) defined fuzzy soft topology on
a fuzzy soft set over an initial universe. Clearly, the main reason for the inability to study the concept
of fuzzifying soft topology is to disable the concept of a soft point to satisfy some important
properties as it does not belong to either the soft set or to its complement. Additionally, the concept
of distinct two soft points has not been defined yet. There is no doubt that the concept of soft element
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Allam, Ismail, and Mohammed (2017) exceeded over these deficiencies and enable us to define and
study the concept of fuzzifying soft topology as will be discussed.

It should be pointed out that the researchers Khalil (2015); Sayed and Borzooei (2016) who worked
on this topic were not able to give a good account of. Mohammed, Ismail, and Allam (2018) used the
soft element to redefine the notion of fuzzifying structure of soft set theory. In the present study we
consider the concepts: soft semi open sets, soft semi interior sets, soft semi neighborhood system and
soft semi closure operator in fuzzifying soft topologecal spaces. Furthermore, we introduce and study
the soft semi continuity.

2. Preliminaries

In this section, we present the basic definitions and results of fuzzy logic, soft set theory and
fuzzifying soft topology which will be needed in the sequel.

Definition 2.1. Zadeh (1965); Let X be a nonempty and J(X) be the family of all functions from X
into the closed unit interval I = [0,1]. Each member of J(X) is called a fuzzy set of X. The ordinary
inclusion relation “< “on J(X) and fuzzy set operations “U ”, “n “and “— "are defined as follows:

1. Forany 4,B € I(X),A < Bifand only if A(x) < B(x),Vx € X;

2. Forany {4;:j € J} & 3(X), (,E] Apx) = v A;(x),Vx € X;
] ]
3. Forany {4;:j € J} £ J3(X), (jl;lj Aj(x) =j/e\] Aj(x),Vx € X;

4. The complement (X\A) € I(X) of 4 € I(X) is defined as (X\A)(x) = 1 — A(x) for every
x € X.

Definition 2.2. Ying (1991); Let A € I(X). Then A is called normal if there exists x € X such that
A(x) = 1.

Definition 2.3. In the following, we present the fuzzy logic and corresponding set-theoretical
notations Ying (1991, 1992, 1993) For any formula ¢, the symbol [¢] means the truth value of ¢,
where the set of truth values is the unit interval [0,1]. A formula ¢ is valid, we write ¢ if and only if
[¢] = 1 for every interpretation. The truth valuation rules for primary fuzzy logical formulas and
corresponding set theoretical notations are:

1. (@) [a]:= a(a € [0,1]);
(b) [¢ Ap]: = min ([¢], [¥];
(©) [¢ = ¥]:=min (1,1 = [@] + [YD.
2. If A € 3(X), then [x € A]: = A(x).
3. If X is the universe of discourse, then [Vx@(x)]: = inf yex[@(xX)].

Definition 2.4. Ying (1991, 1992, 1993); The truth valuation rules for some derived formulae are:
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L [-ol:=[e—0]=1-][¢];

2. [pVY]:=[(=(=@ A=)] = max ([¢], [¥]D;

8. [peyli=[e->PYAW @)

4. [ A= [=(@ = )] = max(0, [p] + [¢] — 1);
5 [ Vyl:=[=¢ - ] = min(L, [¢] + [Y]);

6. [Fxp(x)]: = [~Vx=@(x)] = SUP xex[@ (X)];

7. If A, B € 3(X), then

(@) [A € B]:=[Vx(x € A > x € B)] = infyexmin(1,1 — A(x) + B(x));
b)[A=Bl:=[(AcB)A(BEA];
©[AZB):=[(Ac B)A B c A).

Definition 2.5. Molodtsov (1999) Let X be an initial universe and E be a set of parameters. Let P(X)
denote the power set of X and A be a non-empty subset of E. A pair (F, A) denoted by F, is called a
soft set over X, where F is a mapping given by F: A — P(X). In other words, a soft set over X is a
parameterized family of subsets of the universe X. For a particular e € A, F(e) may be considered
the set of e-approximate elements of the soft set (F,A) and if e € A, then F(e) =® ie F, =
{F(e):e € AT E,F:A = P(X)}. The family of all these soft sets over X denoted by SS(X)4.

Definition 2.6. Maji, Biswas, and Roy (2003); Let X be an initial universe and A be a set of
parameters. Then,

1. Asoftset (F,A) over X is said to be a NULL soft set, denoted by (®, A) or @, if F(e) = @ for
alle € A.

2. Asoftset (F,A) over X is said to be an absolute soft set, denoted by (X, A) or X,, if F(e) = X for
all e € A. Clearly we have (®,4)¢ = (X, A) and (X, A)¢ =(®, A).

Definition 2.7. Allam et al. (2017); A soft set (M, A) over X is called a soft element, denoted by e/x
ore, or ey if M(e) = {x}, M(e') = @, for all e’ € A — {e}, and SE(X) denoted the set of all soft
elements in X

1. ey € (F,A) read as ey, belongs to the soft set (F, A) if M(e) E F(e);

2. e;,, and e; are two distinct soft elements if x # y.
M IN

Definition 2.8. P. Maji et al. (2003); The union of two soft sets (F, A) and (G, B) over the common
universe X and E be a set of parameters is the soft set (H, C), where C = A LI B and Ve € C we have

F(e) Ifee A—B,
H(e) =<5G(e) ife e B—A,
F(e)uG(e) ifee ANB
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This relationship is written as (H, C) = (F,A) U (G, B).

Definition 2.9. Maji et al. (2003); The intersection of two soft sets (F,A) and (G,B) over the
common universe X is the soft set (H,C), where C=An B and forall e € C,H(e) = F(e) N G(e).
This relationship is written as (H,C) = (F,A) N (G, B) .

Definition 2.10. Maji et al. (2001); A pair (f4) or (f,A) is called a fuzzy soft set over X, where f is
a mapping given by f: A - J(X). The set of all fuzzy soft sets over X, denoted by J(SS(X)).

Definition 2.11. Roy and Samanta (2012); Let A S E. (f4, E) is defined to be a fuzzy soft set on
(X,E) if fo:E - 3I(X) is a mapping defined by f,(e) = u7, where uf =@ if e€ E—A and
ui, # ®ife € A

Definition 2.12. Roy and Samanta (2012); The complement of fuzzy soft set (f4,E) on (X,E) is a
fuzzy soft set (f5, E) which is denoted by (fy, E)¢ and f: E —» J(X) is defined by u}ig =1—ypyz, if
eEAand,u]eljz)?ifeEE—A.

Definition 2.13. Borgohain and Gohain (2014); A fuzzy soft set (f, A) is defined on X. The a-cut set
%(f,A) is made up of members X. Whose members grade is not less than a, therefore *(f,A) =
(e|(f,A)(ed) = a} Where a € [0,1].

Definition 2.14. Khalil (2015), Sayed and Borzooei (2016); Let X be an initial universe, T €
J(SS(X)) satisfy the following conditions:

D@D =TX) =1
(2) For any Fy, Gy € SS(X), (F4 N 6Gp) = 7(Fy) AT(Gp);
(3) Forany {(F4): A € A} E SS(X), #(Tzen (F)2) 2 A, TED

Where &, = 04 and X, = 14 then, 7 is a fuzzifying soft topology and (X, %, A) is a fuzzifying soft
topological space.

Definition 2.15. Khalil (2015), Sayed and Borzooei (2016); Let (X,%,A) be a fuzzifying soft
topological space and F, € SS(X). The family of all fuzzifying soft closed sets, denoted by
F € I(55(X)), is defined as Fy € F: = (X,\F,) € £, where X,\F, is the complement of F,.

Definition 2.16. Mohammed et al. (2018); Let (X, %, A) be a fuzzifying soft topological space and
F, € SS(X,). The fuzzifying soft closure of a soft set F, is denoted by CI(F,) and defined as
follows;

ey € CL(F)): = VGg((Fy E Gp) A (Gg EE) > ey € Gp),

ie. F, = inf (1-C :

e, ClFD(ew) = | Inf (1-E (6p)

Definition 2.17. Mohammed et al. (2018); Let (X, %, A) be a fuzzifying soft topological space and
F, € S5(X,). The fuzzifying soft interior of a soft set F, is denoted by Int(F,) and defined as
follows;

Volume 4, Issue 2; December, 2018 161



Eurasian Journal of Science & Engineering EAJSE
ISSN 2414-5629 (Print), ISSN 2414-5602 (Online)

ey é Int(FA): = FA é NEMJ |e, Int(FA)(eM) = NEM(FA)'

Definition 2.18. Mohammed et al. (2018); Let Cl:SS(Xy) — I(SS(X4)). If its extension
Cl: 3(5S(X4)) = 3(SS(X,)), defined by

CIL(Ey) = aCl(F)q, s € I(SS(Xa)), (Where Fy, = {ef|Fs(ef) = a} is the soft a —cut of
Fy and aClE, = a A Fy(e2)) satisfies the following Kuratowski closure axioms:

(1) Cl(D4) = Py;

(2 FA = CZ(FA)' FA € S(SSXa);

(3) CU(F, T G,) = CU(E,) T ClL(Gy), Ey, Ga EI(SS(XW));

(4) CL(CL(EY)) E CI(Fy), Fy € I(SS(X)).

Then Cl: SS(X,) = 3(SS(X,)) is called a fuzzifying soft closure operator.

Theorem 2.19. Mohammed et al. (2018); Let (X, , A) be a fuzzifying soft topological space. Then
(1) & Int(F,) E Int(Int(F,)), for any (F,) € SS(X,)

(2) E Int(F, T1 G,) = Int(F,) 11 Int(G,), for any Fy, G4 € SS(X,).

(3) = (X4\Cl(Int(Fy))) = Int(CL(X4\Fy)), for any (F,) € SS(X,)

(4) = (Xy\Int(CL(Ey))) = Cl(Int(X,4\F,)), for any (F,) € SS(X4)

(5) F F, E G, - Cl(Int(Fy)) E Cl(Int(G,)), where F,, G, € SS(X,).

3. Basic Properties On Soft Semi-Open Sets in Fuzzifying Soft Topological Spaces

In this section we introduce and study the concepts of fuzzifying soft semi-neighborhood system,
fuzzifying soft semi-derived, fuzzifying soft semi-closure and fuzzifying soft semi-interior of soft
set. Finally the relationship between these notions are established and supporte them by some
examples.

Definition 3.1. Let (X, T, A) be a fuzzifying soft topological space.

(1) The family of all fuzzifying soft semi-open sets is denoted by

ST € J3(SS(Xy,)) and defined as follows;

F, € St:=Vey(ey € Fy » ey € Cl(Int(Fy))). e, ST(Fy) = e,j,r’ellvaCl(Int(FA))(eM);

(2) The family of all fuzzifying soft semi-closed sets is denoted by SF and defined as follows;
F, € SF:= X,\F, € St.

Theorem 3.2. Let (X, T, A) be a fuzzifying soft topological space. Then
(1) ST(Xy) =1,5T(Py) =1;

(2) forany {(Fa)a: 4 € A}, STCU (Fa)a) = A ST(Fa)as

Proof. (1) It is straightforward.
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(2) From Theorem 2.19, & Cl(Int(F,),) E Cl(’”t(EA (FD) ).

SoSt(U (Faa) = eMé;gr;EFA)ACl(Mt(AléIA (Fa)a))(em) = inf

(0, E)(ew) 2 fnf inf  ClUNE(ER) (ew) =0, STEDa

inf Cl(Int
mME(Fa)a

Theorem 3.3. Let(X, 7, A) be a fuzzifying soft topological space. Then
QD) SFX) =1,SF(dy) =1;

(2) Forany {F,,: 1 € A}, ST(AEA F4,) =N SF(Fy,).

Proof. follows; from Theorem 3.2.

Theorem 3.4. Let(X, %, A) be a fuzzifying soft topological space. Then
(1) EF, €% > F, €St
(2) EF, €F - F, € SF.
Proof. From the properties of interior and closure operator in the Definitions 2.16,2.17 and Theorem
2.19 we have
(1) [F4 € %] = [F4 E Int(Fy)] < [F4 E Clint(F,y)] = [F4 € S7].
(2) Follows from from (1)
The converse of Theorem3.4 generally need not be true as shown by the following example:

Example 3.5. Let X = {x1,x,}, A ={ey,e,}, and T € J(SS(X,)) be a fuzzifying soft topology
defined as follows;

(1 if Fy € {4, X4},
. L it FaE {{(en @), (2 X0, (Con, (), (2, X)),
l; if Fy = {(e1, {x2}), (e2, )},
0 otherwise.
For Hy = {(e1, {x2}), (e2,{x2})}, IntHp(e1/x1) = , SélppﬁH T(F)) =0
IntHu(e;/x) =  sup_ #(Fa) =3,  IntHu(e/x))=  sup_ #(Fy) =0 and
e1/x,EF4EHy e,/x1EF4EH
IntHy(e2/x;) = , /xS;pEH T(Fy) =0. Hence Int(Hy) = Gy = ({(e1, {x1/0, xz/%})' (e2,{x1/
0,x,/0H}), which is a fuzzy soft set. (Go)3 = {(e1, {x2}), (e2, D)},
(Ga)o = {(er, {x1,%2}), (2, {x1, 2D} and Cl(Gp)s(er/x1) =1~ sup (F(F))=1-
4 31/X1EFAEXA\(GA)%

0=1. Similarly one can easily get Cl(G,)s: = {(eq,{x1/1,x,/1}), (ez,{xl/%,xz/%})}, and
Cl(Ga)o = {(e1, {(x1/1,%2/1}), (€2, {x1/1,x2/1})}. Then Cl(G4)(e1/x1) = SUP{(Z/\ 1,(1A0)} =
2 ClG(er/x2) =5, ClGa)(ea/x1) =5 ClGa)(ez/x2) =7 Therefore CL(Gy) = {(ex, (x1/
2,%2/ 2D, (€3, (x1/ 2, %,/ 2} = Cl(Int(H,)) and hence S#(Hy) = i, Cllnt(H,)) = =

Theorem 3.6. Let (X, %, A) be a fuzzifying soft topological space and (F,) € SS(X4). Then
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(1) & CL(F,) = Clint(F,) o F, € S%;

(2) E Int(Fy) = IntCI(F,) < F, € SF.

Proof. (1)[CL(F,) = Clint(F,)] = [CI(Fy) E Clnt(E)] A [CUnt(Fy) E CL(F)].

S0 [CI(Fy) E ClInt(Fy)] < [(Fy) E Clint(Ey)] = [(Fy) € S%);

Conversely. [F, € ST] = [F4 E Clint(F,)] < [CL(F,) E CL(Cl(Int(F,)))] we have
[CL(CL(Int(Ey)) E Cl(Int

(F)] = 1. Since [Int(Fy) E (F)] =1, SO [Clnt(Fy) E CL(F)] =1, hence
[CL(E,) E Clnt(E)] A [CUnt(Fy)

E CI(F,)] = 1. Therefore [Cl(Int(F,)) = CI(F,)].

(2)Is similar to (1).

Theorem 3.7.Let (X, %, A) be a fuzzifying soft topological space and (F;) € SS(X,). Then

(1) EF, ESTt o Vey(ey €EFy — 3G4(G4 E ST Aey € Gy E Fy));

(2) E Fy € SF o Vey(ey € IntCL(Fy) — ey € Fy);

Proof. (1) [Vey(ey € Fy —» 3G4(G, ESTAey EG,EF))] =  inf sup ST(G,). It is

emMEFa eMEGAEF

clear that i%f, S%(Gy) = ST(Fy). In the other hand, let B, = {G4:ey € G4 E Fy}. Then, for
eMELl g
any f € lleyer, Bey: We have U fley)=Fy and so ST(F) =ST( U flew)) 2
inf ST(f(ey)). Thus,
epMEF,
ST(Fy) = sup inf ST(f(ey)) = inf sup  ST(Gy).
epMEF 4 e

ells,,, MEFA e EGEF,
eMﬁFA

(2) [Ven(ey € IntCL(F,) - ey € F)] = [Vey(ey € X4\Fa = ey € Xy\IntCL(F,))]
= inf FA(XA\IntCl(FA))(eM) = eMEigf\FA(Cllnt(XA\FA))(em)= [X4\F4 € ST] = [F4 € SF].

emMEXa\

Lemma 3.8. For any F,, Hy £ SS(X,).
(1) E Hy = Int(F,) > Hy E Fy;
(2) & H, = Int(Fy) ANF, € ST > F, € CI(H,).
Proof. (1)[H, = Int(F))] = [(Hy E Int(F)) A (Int(F) EHY)]. I [HyEF,]=0, then
[H, € Int(F,)] = 0.
Therefore [Hy = Int(F,)] = 0.
(2)[(H, = Int(Fy)) AFy € SE] = [(Hy = Int(Fy)) AF, E Cl(Int(Fy))]
< [(Int(Fy) E Hy) A (F4 E CI
(Int(F4)))] < [CL(Int(Fy) E CI(Hy)) A (Fy E Cl(Int(Fy)))] < [Fa E CIL(HW)]-

Theorem 3.9. Let (X, T, A) be a fuzzifying soft topological space. Then
(1) E3G,(G4 ETAG4, EFy E CL(GY)) « F4 € ST;
(2) & 3H,(H, EF AInt(Hy) EC, E Hy) & C, E SF.
Proof. (1) [3G4(G, ETAG, E F, ECL(Gy))] = sup ([Ga EF]A[G4 E F4] A[F4 E CIL(GY)])
GAESS(Xa)
= sup ([G4 E mt(GY] A [Ga E Fy] A[F4 E CU(G)]) < sup ([Ga E Int(Gy)] A [Int(G,)

G4EF, GAEF,
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E Int(F)] A [F4 E CL(GY)) < ngg ([Ga E Int(F)] A [F4 E CUGH])
< sup ([CU(Gn) E CLUNt(FA))] A [F4 E CLG)]D < sup [F4 E Cl(Int(Fy))]

GAEFy GAEF4
= [F, € S7].
Conversely [F, € St] = [F, E Cl(Int(Fy))] = [Int(F,) E F, E Cl(Int(Fy))]
< sup [Ga E Fy E CL(G4)] = 3G4(G4 E T A Gy E Fy E CL(GY)).

GA€TAGA§Int(FA)
(Xa\Cl(G) E Co E X)\Ga))] = [3G4(Ga € T A Int(X4\Gy) E C4 E X)\Ga))] put X,\Ga = Hy,
= [3H,(H, € F A Int(H,) E C, E H,)]. Hence the proof.

Conversely
[FH,(Hy EFAInt(H)EC,EHYl= sup ([Hy EF]A[Int(Hy) E Ci)A[Ch E Hy)) =
HAESS(X )

sup  ([CI(Ha) E Ha) A [Int(Hp) E CA] A[C4 E Ha]) < sup_ ([CL(H,) E Hal A
H4ESS(X4) Int(Hy)ECy
[Int(Hy) E CAl A[C4 E Ha) < sup_ ([CL(H,) E Ha] A [Int(CL(Ha)) E Cu] A [Ca E HpD) <

Int(Hy)ECy

sup  ([Int(CL(H) ECAA[CLEH) <  sup [Int(Cl(Cy)) E C4] = [C4 E SF.

Int(Hq)EC, Int(Hg)EC,y

Definition 3.10. Let (X, T, A) be a fuzzifying soft topological space,

ey € SS(Xy) and Fy, G4 € SS(X,). The fuzzifying soft semi-neighborhood system of e,,, denoted by
SN,,, € I(SS(X,)) is defined as F4 € SN,,,: = 3G4((G4 € ST) A (em € G4 E Fy)),

i.e., SN, (Fy) = sup  ST(Gy).

epmMEGAEF 4

Example 3.11. Let X = {a, b}, A = {e,e,}, and T € J(SS(X,)) be a fuzzifying soft topology
defined as follows;

1 if Fy € {®y, X3,
#F) =13 it Fy = {(e1, @), (2, X))},
0 otherwise.
For a soft set Hy = {(ey,{a}), (e, {a, b})}, IntH,(e,/a) = sup T(F,) =0,
e,/a€F EHy
IntH,(e;/b) = sup T(Fy) =0, IntHy(ey/a) = sup T(Fy) = 3 and IntH,(e;/b) =
e1/bEF4EH e,/a€F EHy 4

sup_ #(Fa) = 2. Hence Int(H,) = G = ({(e1, {a/0,b/0}), (e2,{a/ >, b/ )},

ez/bﬁFAEHA

which is a fuzzy soft set. (G,): = {(e;, ®), (e, {a,b})}, (Ga)o = {(e1,{a, b)), (ez,{a,b})},
Cl(Gy3(ei/a) =1— sup (T(Fy)) = 1 — 0 = 1.Similarly one can easily get

e1/a€FaEXa\(Ga)3
4

CU(Ga): = {(ex,{a/1,b/1}), (e2,{a/1,b/1))}, and CL(Ga)o = ((er, {@/1,b/1), (ez {a/1,b/1})).
Hence  Cl(Gy)(er/a) =sup{GAD),(0AD} =3 ClGa(er/b) =3, Cl(Ga)(ez/a) =7,
CL(GA)(e2/b) = 5

Therefore CL(G4) = {(e1, {a/>, b/}, (e2,{a/2,b/ 3} = Cl(Int(H,)) and hence

ST(Hy) = e/L%gACl(Int(HA)) = %. By the same way we can find the family of all fuzzifying soft
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semi open sets as follows;

1 if Fy E{Dy, X3,
ST(Fa) = Z if  F4 € {{(e1, @), (e2, XD}, {(er, {a}), (e2, XD}, {(e1, {b}), (e2, X)}}
0 otherwise.

For a soft element ey = e;/b and soft set F, , = {(ey,{b}), (e, P)}, F2, = {(e1,{b}), (e2,{b})},
F3, ={(er,{b}), (€2, X)}, Fu, ={(e1,X), (e, ®)} and F5,=X,, we have SN, (F,)=
sup ST(Gg) =0, similarly SN, (F,,) =0, SN, (Fs3,) = %, SN, (F4,) =0, and

eMéGBﬁFlA

SN,,, (Fs ) = 1.

Theorem 3.12. Let (X, %, A) be a fuzzifying soft topological space and F,, G4, Hy € SS(X,4). Then
(1) E Fy € St & Vey(ey € Fy > 3G4(Ga € SN, A Gy E Fy)).
Proof. (1)From Theorem 3.7 we have, [Vey (ey € Fy = 3G4(Ga € SN,,, A G4 E Fy))]

= inf sup SN, (G) = inf sup sup S%T(Hy) = inf sup ST(Hy) =
eMEFA  G,EF, eMEFA  GLEF, eyEHAEG, eMEFA ey EH,EG,
[F, € ST].
(2From (1) of Theorem3.4 and Lemma3.8, we have SN, (F,) = sup ST(Gy) =
emMEGAEF,
sup T(Gy) = Ne,, (Fa)-
eMEGAEF 4

Corollary 3.13. inf,, er,SNe,, (Fa) = ST(Fy).
Proof.The proof is obtained from Definition3.10 and Theorem3.12.

Theorem 2.14. The mapping SN: S(X) = I} (SS(X4)), er = SN,,, Where I¥ (SS(X,)) is the set of
all normal fuzzy soft subsets of SS(X,) has the following properties:

(1) Forany ey, Fy, = F4 € SN,,, — ey € Fy;

(2) Forany ey, Fy, Gy, = F4 E Gy — (Fy € SN,,, = G4 € SN, );

(3) For any ey, Fy, = Fy € SN,,, — 3H,(H, € SN,,, ANHy E Fy AVey(ey € Hy > Hy € SN,,)).
Proof.

(1) If [SN,,, (F4) = 0], then the result holds. If [F, €SN, ]= sup S#(G,) > 0, then there

eMEGAEF,
exists G4 such that ey, € G4 E F4. Now we have [ey, € F,]=1. Therefore [F, € SN,, ] < [ey € Fy].
(2) If [F, E G,] = 0, then the result holds. If [F, E G4] = 1, then
SNe, (G4) = sup Si(Hy) = sup  ST(Hy) = SNe,, (Fy).

eMEHAEG, epMEHAEF 4
(3) [AH,(Hy € SN,,, AHy E Fy AVey(ey € Hy = Hy € SN, ))] = sup (SN, (Ha) A
HAgFA
0F (SNe, (H2))
= sup (SN, (Ha) ASE(H) = sup (SE(HA) = sup  SE(Hy) = SNy, Hy = [Fa € SN,,, ]
HAEF 4 HAEFy eMEHAEFA

Definition 3.15. Let (X,%,A) be a fuzzifying soft topological space and F,,G, € SS(X,), the
fuzzifying soft semi-derived set of a soft set F, is denoted by semi — d(F,) and defined as follows;
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em é semi — d(FA)' = VGA(GA é SN 4 (GA ﬁ (FA\{eM}) * CDA)),

i.e., semi — d(Fy)(ey) = . H(FA\{eM}) o, (1 = SN,,,(Gn))-

Example 3.16. Let us consider the fuzzifying soft toplogical space (X, , A) in Example 3.11. For a

soft set Hy ={(e;,X), (e;,®)} we have semi—d(Hy)(ei/a)= . inf 1-
Ga6(Hp\{ei/a})=Py

SNe/a(Ga)) =5 . Similarly semi — d(Ha)(e1/b) =+, semi—d(Hy)(ez/a) =7 and semi —
d(Ha)(ez/b) = 5. Hence semi — d(Ha) = {(e1,{a/,b/ 7). (e2.{a/ 7, b/ 7} which is a fuzzy
soft set.

Lemma 3.17. Let(X,, A) be a fuzzifying soft topological space and F,, G4 € SS(X,). Then
semi — d(FA)(eM) =1— SN, ((Xa\Fa) 0 {em});

Proof. semi — d(F,)(ey) = 1-SN, (G =1- su SN, (G
(Fa)(enm) 6 I‘I(FA\{em}) o, ( eM( ) = GAﬁ(FA\{epM})=CI>A eM( )
=1- _ sup SNeM(GA) =1- SNeM((XA\FA) 0 {en)).
GAE(XA\Fp)U{epm}

Theorem 3.18. Let(X, %, A) be a fuzzifying soft topological space and F,, G4 € SS(Xy4). Then
(1) Esemi—d(®y) = Dy;
(2) EF, E G, > semi— d(F,) € semi — d(Gy);
(3) EF, € SEo semi—d(Fy) E Fy.;
(4) semi — d(F,) E d(Fy).
Proof. (1) From Lemma 3.17, we have

semi—d(®a)(ey) = 1—SNe,, ((Xa\®,) T {en})

=1—SN,, (X)) =1-1=0.

(2) Let Fy E Gy, then from Lemma 3.17 and part (2) of Theorem3.14, we have
semi—d(Fy)(ey) =1- SNeM((XA\FA) O {emd)
< 1— SNe,, ((Xa\Ga) O {en})
=semi — d(Gy)(ey).
(3 From Lemma 317 and part (1) of Theorem 3.12, we have

[semi — d(F,) E F4] = Vey(ey € semi— d(F,) — ey € Fy) = 1ré£ min(1,1 — semi —
emMExa
d(Fy)(em) + [em € F4]) =eM§1)1;1£\FA(1 —semi — d(Fy)(eum)) :eMgl)r(lj\FA(l — (1 = SNg,, (Xa\Fa)
GfenH)) = él)r(lf SNeM((XA\FA) O {em)
a\Fa
= 1nf SN w(Xa\Fa) = 1nf sup  SE(Gy) =ST(X4\Fy) = [F4 € SF]| =[SF(F)].
emM€EXa €Xa\Fa eMEGAEX4\F4

4 From part (2) of Theorem 3.12 and Lemma 3.8, we have
semi — d(Fy)(ey) =1—SNe, ((Xa\Fa) U {ex3)
< 1— N, ((Xs\Fy) T {ey}) = d(Fs)(en).
The converse of (4) of Theorem3.18 generally need not be true as shown by the following example:

Example 3.19. Let us consider the fuzzifying soft toplogical space (X, 7, A) in Example 3.11. For the
soft set Fy = {(e1,{a}), (e2, @)} we have d(Fy)(e1/b) =1— N, /p(Xa\Fa) O{e1/b}) =1-0=

1 and semi — d(F,) (%) =1— SN%1 ((XA\FA) O {eb—l}) =1- Z = i and hence, d(F,) (%) =1«
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semi — d(F,) (eb—l) = i

Definition 3.20. Let (X, %, A) be a fuzzifying soft topological space. The fuzzifying soft semi-closure
of a soft set F, is denoted by semi — CI(F,) and defined as follows;

eM é semi — Cl(FA) = VGA((GA i FA) A (GA g S‘;i') g eM é GA)! semi — Cl(FA)(eM) =
eMelGr;ijA(l — SF(Gy)).

Example 3.21. Let us consider the fuzzifying soft toplogical space (X, %, A) in Example 3.11. For the
soft set Hy = {(e1,{a}), (e;, )} we have semi — Cl(Hy)(e1/a) =1 — SN, /q(Xa\Hy) =1—-0=
1 . Similarly semi — CI(Hy)(e1/b) =, semi— CI(Hy)(ez/a) =5, semi — Cl(Hy)(ez/b) = 5.

4
Hence semi — Cl(Hy) = {(e1,{a/1, b/%}), (ez,{a/ %, b/%)}} which is a fuzzy soft set.

Theorem 3.22. Let (X, %, A) be a fuzzifying soft topological space and F, € SS(X,). Then
(1) E semi — Cl(Fy)(em) = 1 — SN, (Xa\Fa);

(2) E semi — Cl(Dy) = Dy;

(3) E F, E semi — CI(F,);

Proof.
1 | — CI(F, = inf. (1 —=SF(Gy)) = inf 1 — ST(X4\G
(1) semi = CUF)(ew) = | € (1=SFG) =, (nf (1= ST(Xa\Ga)
=1 - _sup Sf(XA\GA)zl—SNeM(XA\FA).
eMEXA\GAEXA\Fa

(2) From (1) and since semi — Cl(®4)(ey) = 1 — SN, (Xg\P4) =1 — SN, (Xy) =1-1=0.
(3) Itis clear that for any F, € SS(X,) and any ey € X, if ey & Fy, then SN, (F4) = 0. If ey € Fy,
then semi — CI(Fy)(ey) = 1 — SN,,,(Xs\F4) = 1—0 = 1. Then [F, E semi — CI(F,)] = 1.

Lemma 3.23. If (X, 7, A) is a fuzzifying soft topological space, then
[G4 E Fy] = [G4 T Fy E F,), forany F, € SS(X,) and G, € 3(S5(X,)).

Theorem 3.24. Let (X, %, A) be a fuzzifying soft topological space and F, € SS(X,). Then
(1) E ey € semi — CI(F,) © VGy(Gy € SN, = F4 1 Gy # ©y);

(2) E semi — CL(F,) = F, U semi — d(Fy);

(3) E F4y = semi — CI(F,) < F, € SF

Proof.

(1) [VG4(Gy € SN,y = Fu T1 Gy # @y)] = ﬁinj\FA(l — SNe,,(G4)) =1 — SNg,, (Xa\Fy)

G4EX
= [ey € semi — CL(F)].
(2) If ey, € F,, then the result holds. If ey, & F,, then
(F, U semi — d(Fy))(ey) = max(F4(ey), semi — d(Fy)(ey))

= max(Fy(em),1 — SNe,, ((Xa\Fa) o
{fe)=1- SNe,, (Xa\Fa) Ofey) =1- SNe,, (Xa\Fy) =semi — CL(F,)(ewm)-
(3) from (3) of Theorem 3.18, Lemma3.17 and (2) above we have, and since [F, £ F, T semi —
d(F)]=1 we have SF(F,)=[semi—d(F,)EF,] =[semi—d(F,)0F,E F]=[semi—
d(F,) UF, EF,] A
[Fy E semi — d(F,) U Fy] =[semi — d(F,) U F4 = F,] =[semi — Cl(Fy) = F,].
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Theorem 3.25. Let (X, %, A) be a fuzzifying soft topological space and F; 4, Fo4, F34 € SS(X4). Then
(1) E F,, = semi — Cl(F,,) — F,4 € SF.

(2) E semi — CL(F,4) E CL(F,p);

(3) E Fi4 E F,4 — semi — Cl(F,,) E semi — CIL(F,);

Proof.

(1) [Fia E Fo4] = 0, then [F,, = semi — CI(F;4)] = 0. Now, we suppose [F;4 E F,4] =1 then
[F4 E semi — CL(F10)] = 1— sup SN, (Xa\(F14)), [semi — Cl(Fi4) E Fp4] =

emEF24\F14
eM.é}af\FZASNeM (Xa\(F14)). S0 [F4 =
semi — Cl(F;4)] = max(0, _inf SN, (Xs\(F14)) — sup SN, (Xa\(F14)))- If
emEXa\F24 eMEF24\F14
[FZA = semi — Cl(FlA)] >t, then ~inf SNEM(XA\(FlA)) >t+ sup SNeM(XA\(FlA))
eMEXA\FZA eMéFzA\FlA
For any ey € X,\F,4, we have sup ST(Fz4) >t+ sup SN, (Xs\(F1a)), ie,
emEF34EF24\F14 emEF24\F14

there exists F5 4 (ey) such that
ey € F30 E X, \Fi4 and ST(F34) >t+  sup SN, (X4\(F14)). Now we need to prove that

emEF24\F14
Fs4(en) E X, \(F,4). If not, then there exists ey;; € Fy4\Foa With ey; € F3,(ey). Hence we obtain

sup  SNg, (Xa\(F14)) = SNe,,,(Xa\(F14)) = ST(F34(ey)) >t+  sup SN, (X5\

emEF24\F14 emEF24\F14
(F14)), a contradiction. Therefore SF(F,4) = ST(X,\(Fp4)) =  inf SNe,, (Xa\(F24)) =
em€Xa\Fo4

inf ~ ST(F34) >t+ sup SN, (Xs\(Fi4)) >t. Since t is arbitrary, it holds that

emEXa\F24 emEF24\F14
[FZA = semi — Cl(FlA)] < [FZA E Si']
(2)From part (2) of Theorem 3.4, we have semi — Cl(F;4)(ey) = inf.  (1-SF(Fy,)) <

emM#F43F14

inf_ (1= F(F,4)) = CL(F14).

emMEF243F 14

(3)Let Fi4 E Fyy, then X,\F,4 E X,\F;4, we have semi — Cl(Fi4)(ey) = 1 — SN, (Xs\F14) <
1= SN, (X4\F24) = semi — Cl(F,4)(enm).

Definition 3.26. Let (X, %, A) be a fuzzifying soft topological space. A semi-interior of a soft set F,
is denoted by semi — Int(F,) and defined as follows;
semi — Int(Fy)(ey) = SNe,,(Fy).

Theorem 3.27. Let (X, T, A) be a fuzzifying soft topological space,
Fy4,Fy4 € SS(Xy), and ep € X,. Then

(1) & semi — Int(Xy) = Xy;

(2) E semi — Int(Fy,) E F;

(3) E Int(F;,) E semi — Int(Fy);

4 EF,, ESTAF,, EF, — F,; E semi — Int(F,,);

(5) E Fi4 = semi — Int(Fy,) <« F,, € ST;

(6) E Fy4 E F,; — semi — Int(Fy,) € semi — Int(F,,);

(7) E semi — Int(F,4) = (X,\semi — CL(X4\F12));

(8) E semi — Int(Fy4) = Fy4 T (X, \semi — d(X,\F14));

9) E F,4 = semi — Int(F,4) — F,4 € ST;

(10) E ey, € semi — Int(Fy4) © ey € Fia Aey € (X \semi — d(X4\F14));
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Proof.

(1) semi — Int(X,4)(ey) = SNe,,(X,) = 1. For all ey, € X, Therefore semi — Int(X,) = X,.

(2) Let FlA é SS(XA), and eM é XA' If eM $ FlA’ then semi — Int(FlA)(eM) = SNeM(FlA) =0.
Therefore

semi — Int(Fy,) E Fy 4.

(3) From (2) of Theorem 3.12, we have Int(Fis)(em) = Ne,,(F1a) < SNe,, (F14) = semi —
Int(F14)(en).

(4) If FZA Z FlAl then [FZA é SfAFZA g FlA] = 0. If FZA g FlA' then [FZA g semi — Int(FlA)] =

. . _ — 0 > . — ~ — ~ ~
eMl'EDFszseml Int(F14)(en) eMlglszSNeM(FlA) = eMlngzASNeM(FZA) ST(F2a) = [F24 € STA

Fya E Fi,).
(5) We have [Fi4 =semi— Int(Fi4)]= min( 1é11f semi — Int(Fy4)(en),
emMEria

(1-

emé(Xl;l\f(FlA))

semi — Int(Fia)(ey))) = inf (semi—Int(Fia)(em)) = inf SNe, (Fi4) = ST(Fia) =
emMEF1a epmMEF1a

[F14 € S7]

(6) From Definition 3.26 and (2) of Theorem 3.14, the proof is straightforward.

(7) From (1) of Theorem 3.22, we have (X,\semi — Cl(X4\F14))(em) =1 — (1 = SN, (F14)) =

SNe,,(F14) = semi — Int(Fy4))(em).

(8) From Lemma 3.17, we have

[Fia 11 (Xa\semi — d(X4\F14))] = min(FlA(eM),SNeM (F1a T {em})

If ey & Fi4, then [Fi4 1 (X4\semi— d(X4\Fi4))] = 0 = SN, (F14) = semi — Int(Fy4))(ey). If

ey € Fi4, then [Fi, 11 (X, \semi — d(X4\F14))] = SNe,,(F14) = semi — Int(Fy4))(ey).

(9) From(7) of Theorem 3.27 and (1) of Theorem 3.25, we have

[Fo4 = semi — Int(Fyy) - F,4 € St]= [Xa\Fz4 = semi — CL({X4\F14)] < [Xs\F24 € SF] =

[F,4 € ST].

(10) If ey & Fy4, then [ey € semi— Int(Fi14)] =0 = [ey € FiaAey € (X,\semi — d(X,4\

Fia)], if ey € Fiy4, then [ey € semi —d(Fi4)] =1 — SN, (Fi4 Uep) =1—SN,, (Fiq) =1—

semi — Int(F;4)(ey), so that

[ey € Fia Aep € (X4\semi — d(X,\F14))] = [em € semi — Int(Fy4)].

Definition 3.28. Let (X, %, A) be a fuzzifying soft topological space. The exterior of a soft set F, is
denoted by ext(F,) and defined as follows;
er € ext(Fy):= ey € Int(X,\Fy), i.e., ext(Fy)(ey) = Int(X,\F1)(ey)-

Definition 3.29. Let (X, %, A) be a fuzzifying soft topological space. The semi-exterior of a soft set
F, is denoted by semi — ext(F,) and defined as follows;

ey € semi — ext(Fy):= ey € semi — Int(X,\F,), ie., semi — ext(F,)(ey) = semi —
Int(X4\Fa)(en)-

Theorem 3.30. (X, 7, A) be a fuzzifying soft topological space,
Fi4,Fy4 € SS(X,), and ey, € X,. Then

(1) E semi —ext(dDy) = Xy;

(2) E semi — ext(Fy4) E X,\F4;

(3) E ext(Fy4) E semi — ext(Fy,);

(4) E Fi4 € SF < semi — ext(F14) = X4\Fi4;
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(5) E F,y ESF ANF 4 E Fyy — X,\F,4 E semi — ext(Fy4);

(6) E Fyu E Fi4 — semi — ext(F,4) E semi — ext(Fy4);

(7) E semi — ext(Fy4) = (X4\F14) T1 (X,\semi — d(F;4));

(8) E semi — ext(Fy4) = (X4\semi — CL(Fy4));

(9) E ey € semi — ext(Fy4) <> AF,4(ep € Foy E STAF,, T1Fiy = @y).

Proof. From Theorem 3.27, we can prove (1),(2),(3),(4),(5),(6),(7) and (8).

(9)[3Fz4(ey E Foy ESTAF TTFy = Dy)] = sup ST(Fz24) = SNe,, (Xa\(F14)) =

eMEF2AEX 4\ (F14)
semi — Int(Xa\(F14)) (em)-

Definition 3.31. Let (X, £, A) be a fuzzifying soft topological space and

F, € X,. The semi-boundary of a soft set F, is denoted by semi — b(F,) and defined as follows;
ey € semi — b(Fy): = (ey & semi — Int(Fy) A ey & semi — Int(X4\Fy)),

i.e., semi — b(Fy)(ey) = min(1 — (semi — Int(F4)),1 — (semi — Int(X,\F4)))(ey)-

Example 3.32. Let us consider the fuzzifying soft toplogical space (X, %, A) in Example 3.11. For the
soft set Fy = {(e1,{a}), (ez,{a,b})} we have semi— Int(Fy)(e;/a) = sup ST(H,) = =3

el/agHAEFA 4

Similarly  semi — Int(F4)(e;/b) = 0,semi — Int(F,)(e,/a) =% and semi-Int(Fy)(e,/b) =

%.Hence
semi — Int(Fy) = {(el,{a/%,b/O}), (ez,{a/%, b/%)}}, semi — ext(F4)(e;/a) = semi —
Int(X,\F4)(e1/a). Then semi — ext(F,)(e;/a) = sup St(Hy) = 0. Similarly semi —

e1/a€HAE(X4\F4)
ext(Fy)(e1/b) =0
,semi — ext(F4)(e,/a) = 0,semi — ext(F,)(e;/b) = 0, hence semi — b(F;)(e;/a) = min((1 —
semi — Int(Fy)), (1 — semi — Int(X4\F,)))(e;/a) = % . Similarly semi — b(F4)(e;/b) =1,
semi — b(F,)(ez/a) =%, semi— b(Fy)(ez/b) =7. Therfore  semi — b(F,) = {(es, {a/5,b/

1}), (ez, {a/ %, b/ %})} which is a fuzzy soft set.

Lemma 3.33. Fey € semi— b(Fy) <> VF;4(Fp4 € SNg,, = (Fpu T Fy # @) A (Fo 1 (X4\
F,) # ®,)), forany F, € SS(X4) and ey € Xy.
Proof. [VF,(Fz4 € SNe,, = (Fz4 T1 Fy # @) A (Fo4 1 (X4\Fy) # @4))]

= min(_ inf (1= SN, (Foa)),, inf (1= SN, (Fon))

= min(1 — SN, (Fa),1 — SN, (Xa\Fa))

=min(1l — semi — Int(Fy)(ey),1 — semi — Int(X4\F4)(ey))

= [ey € semi — b(F,)].

Theorem 3.34. (X, %, A) be a fuzzifying soft topological space, F, € SS(X,), and ey, € X,. Then.
(1) & semi — b(F,) = semi — Cl(Fy) T semi — Cl(X,\F,);

(2) E semi — b(F,) = semi — b(X,\F,);

(3) E X, \semi — b(F,) = semi — Int(F,) U semi — Int(X,\F,);

(4) E semi — CL(F,) = F, U semi — b(F,);

(5) & semi — b(F,) E Fy & F, € SF;
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(6) E semi — Int(F,) = F, 11 (X, \semi — b(F,));
(7) E (semi — b(F,) 1 Fy, = ®,) < F, € S%;
(8) = semi — b(Fy) E b(Fy);
9) E X,\semi — b(F,);= semi — Int(F,) U semi — ext(F,).
Proof.
(1) From (7) of Theorem 3.27, we obtain (semi— Cl(Fy) M semi— Cl(X4\F4))(ey) =
min(semi — CL(F4)(ey), semi — CL(X4\F4)(ey)) = min(1 — (semi — Int(X4\F4))(em),1 —
(semi — Int(F4)(ey))) = semi — b(Fy)(ey)-
(2) Straightforward.
(3) From (1) and (7) of Theorem 3.27, we obtain
X, \semi — b(F,) = X,\(semi — CL(F,) T semi — CL(X,\F,)) = X, \semi — CL(Fy) U (X,\
semi — CL(X4\F,)) = semi — Int(X,\F,) U semi — Int(F,)
(4) If ey, € Fy, then semi — CL(Fy)(ey) = 1 = (F, U semi — b(Fy))(ey).
If ey & Fy, then (F, U semi — b(Fy))(ey) = semi — b(F,)(ey) = min(1 — (semi —
Int(Fy))(em),1 — (semi — Int(X4\F4))(ey)) = 1 — semi — Int(X,\F4)(ey) = semi —
CL(Fp)(em)-
(5) From (3) of Theorem 3.18,(2) of Theorem 3.24, Lemma 3.17 and (4) above, we obtain
F, ESF <« semi—d(F,) EF,
— F, Osemi—d(F,) EF,
— semi — Cl(F,) E F,
— F,Osemi—b(F))EF,
— semi — b(F,) E F,.
(6) from (7) of Theorem 3.27 and (4) above, we obtain
semi — Int(Fy) = X \semi — Cl(X4\Fy)
= X \(X4\F4 O semi — b(X4\F4))
= F, 11 (X, \semi — b(X,\Fy))
= F, 11 (X, \semi — b(Fy)).
(7) from (5) of Theorem 3.27 and (6) above , we obtain
semi—b(F) T Fy=®, < (X4\semi—b(Fy)) T (X,\Fy) = Xy
— F, E X,\semi — b(F,)
— F, 1 (X4\semi — b(Fy)) = F4
— semi — Int(F,) = F, <> F, € ST.
(8) from (3) of Theorem 3.27, we have
semi — b(F4)(epy)
= min(1 — (semi — Int(F))(ey),1 — (semi — Int(X4\F4))(ey))
< min(1 — Int(Fy)(emr),1 — Int(Xs\Fa)(em)) = b(Fa)(em).
(9) From (3), we have
X,\semi — b(F,) = semi — Int(F,) U semi — Int(X,\(F,)) = semi — Int(F,) U semi —
ext(Fy).

4. Soft Semi-Continuous Functions in Fuzzifying Soft Topological

In this section, we introduce and study the concept of soft Semi-continuous functions in fuzzifying
soft topological space with investigating some of its properties

Definition 4.1. Let (X,%,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
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p: A — B be mappings. The fuzzifying soft semi-continuity of a mapping f,,:SS(X,) - SS(Yp)
denoted by SC € I(S(Y, B)S*4), is defined as follows
SC(fpu): = (VFp)((Fp € 6) = (f'(Fp) € ST)). Intuitively, the degree to which f,, is a fuzzifying
. . - _ . . o~ = r—1
soft semi-continuous is [SC(f,,)] Fggg‘%i;YB)mln(l'l G(Fg) + St(fpu (F)))-
Theorem 4.2. Let (X,7,A) and (Y, &, B) be two fuzzifying soft topological spaces, then & C(fy,) —
SC(fyu), for each (f,,) € I(S(Y, B)S*A),
Proof. The proof is obtained from (1) of Theorem 3.4
The converse of Theorem 4.2 generally need not be true as shown by the following example:

Example 4.3. Let (X, 1, A) be a fuzzifying soft topological space defined in Example 3.5, consider
the identity function (fy,) from (X,%,A) onto (X, &, A) where & is fuzzifying soft topology on X
defined as follows;

5(F,) = 1 if  Fy €{®y Xy {(er, {x2]), (e2, {x2}}
G(Fy) ;
0 otherwise.
Note that if G, =Y, or &4 or f,,(G4) = 0. Then min(1,1 — 6(G,) +Sff‘1pu(GA)) = 1. Thus

those cases are rejected, since we are looking for the minimum value, will the other cases which are
only a soft set {(eq,{x;}), (ez, {x2}, we discuss. C(fpy,) = min(1,1 —&({(e1,{x2}), (€2, {x2}}) +
tf 1 ({(en, {x2)), (e2, {x2}1)

=min(1,1-14+0)=0 and
SC(fpu) = min(1,1 = G({(ey, {x2}), (€2, {x23}) + ST~ ({(en, {x2}), (€2, {x23})

=min(1,1 -1+ %) = % Then SC(fpu) = %, C(fpu) = 0. Hence the statement SC(f,y,) = C(fpy) is
not true.

Theorem 4.4 Let(X, %, A), (Y,6,B) and (Z,V, C) be three fuzzifying soft topological spaces, (f,,) €
I(S(Y,B)S®M) and (gpq) € I(S(Z, €)SYB)). Then

D E SC(fpu) - (C(gpa) = SC(Gpa ° fpu))

(2) E C(gpa) = (SC(fpu) = SC(gpa ° fru))-

Proof. (1) We need to prove that [SC(f,u)] < [C(gpa) = SC(Gba °© fpu)] 1f [C(gpa)] < [SC(Gpa °

fou)], the result holds, if [C(gpa)]l > [SC(gpa © fpu)], then [C(gpa)] — [SC(Gpa © fou)] =
Fcéisryzza)min(l, A=V(F) +6(97",,(Fe))) — chgr}EZC)min(l,l —V(F) + St(gpq ©
for ) TEDN S sup (G(971,4(Fe)) = ST((gva © fu) T (FO))) < sup  (G(Fp) —

Fc€SS(Z¢) Fg€SS(Yp)

Sf(f_lpu(FB)))- Therefore, [C(gpa) = SC(Gpa °© fpu)] = min(1L,1 = C(gpa) + SC(Gpa ° fpu)) =
inf, min(11 = 5(Fp) + ST, (Fa))) = SCUfd).

FRESS(Yp
(2)We need to prove that [C(gpa)] < [SC(fpu) - SC(gpa ° fpu)]- If [SC(fpu)] < [SC(gpa ° fpu)]’
the result holds, if [SC(fpu)] > [SC(Gpa ° fpu)]: then

[Sc(fpu)] = [SC(gpa °fpu)] =

. . _ = ~ _1 _ .
FB'é{S'r;'t(-YB)mln(l’l G(FB) * ST(f pu(FB))) Fc’é{ir;‘f(-z

fou) THED)) <

L SUp (=00 g () + ST (97 (PO + V(FD) = SES T, (g7 aFO)N)

)min(l,l —V(F) + St(gpg ©
C

Volume 4, Issue 2; December, 2018 173



Eurasian Journal of Science & Engineering EAJSE
ISSN 2414-5629 (Print), ISSN 2414-5602 (Online)

< sup (V(Fe)—6(g71,,(Fe)).  Therefore,  [SC(fyu) = SC(gha © fru)] = min(1,1 -
FcE€SS(Z¢)

SCUp) +SC@ba® fyu)) Z , Jnf min(11 = V(F) + (97 1 (Fe))) = C(Gha).

Theorem 4.5. Let (X,%,4), (Y, B) and (Z,V,C) be three fuzzifying soft topological spaces,
(fpu) €S
(S(Y,B)S&N) and (gpq) € I(S(Z, C)S¥B)). Then the following statements are equivalent.
(1) & SC(fpu) = (C(gba) = SC(gva © fou))-
(2) & C(gba) = (SCUpu) = SC(Gva © fou))-
Proof. Since the conjunction A is commutative, then
[SC(fpu) - (C(gpa) = SC(Gpa °fpu))]
= [SC(fpu) = ~(C(gpa) AN (SC(gpa °© fru)))]
[~ (SCUpu) A ==(C(gpa) A —~(SC(Gba © fyu))))]
[=(SCUpu) A C(Gpa) A —(SC(Gba © fyu)))]
[=(C(gpa) ASC(fpu) A =(SC(Gpa © fyu)))]
[=(C(gpa) A == (SC(fpu) A =SC(Gba ° fpu)))]
= [C(gpa) = ~(SC(fpu) A =SC(gba © fpu))]
= [C(gpa) = (SC(fpu) = SC(Gpa © fru))]-
The proofs of (2 — 1) is approximately similar to the proof (1 — 2).

Definition 4.6. Let (X, %,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A - B be mappings. The fuzzifying soft functions SCa; € I(S(Y, B)S*4), where j = 1,2,...,5
are defined as follows;

(1) SCay(fpu): = VFp(Fp € F) - (fp_ul(FB) € SP);

where F is the family of soft closed subsets of Y; and SF is a Family of soft semi-closed subsets of
X

(2) SCay(fyu):= VerVFg(Fp € Np, (ey) = frui (FB) € SN,,);

where N is the family of soft neighborhood systems of Y; and SN is a soft semi-neighborhood
systems of X.

(3) SC“3(fpu): = VeyVFp(Fp € pru(eM) - EIFA(fpu(FA) EFp—>F, € SNeM));

(4) SCay(fpu): = VEs(fyu(semi — Clx(F4)) E Cly (fpu(F4)));

(5) SCas(fyu): = VFp(semi — Clx(f (Fg)) E fi (Cly(Fp)));

Theorem 4.7. Let (X,%,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A = B be mappings. Then

E fpu € SC(fpu) « fpu € Scal(fpu);

Proof.

[fpu € SC(Xl (fpu)] :FB'égl?EYB)min(l'l - ?(FB) + SF(fpal(FB)))
=, dnf min(11 = 6(¥p\F) + ST\ Ui (Fi)))

=, Jnfmin(1,1- 6(Ya\Fp) + S7(fl (Vo \(Fa))))

= s é?Sf(YB)min(l,l — G(Fyp) + STl (F1p)))
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=[fpu € SC(fpu)], Where Yp\Fp = Fy .

Theorem 4.8. Let (X,%,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A - B be mappings. Then

F fou € SC(fpu) © fou € SCaz(fpu);

Proof.

Firstly, we prove that SCa,(fpu) = SC(fpu)- If Ny, (epy(Fp) < SNe,, (fyi (Fg)), then the result

holds. Suppose Ny, (eay(FB) > SN, (foil (Fg)). It is clear that if,
fpu(eM) € FlB = FBr em € fp&l(FlB) = fp&l (FB)- Then pru(eM) (FB) - SNeM (fpjul(FB)) =
sup _ 6(Fip) — sup  (ST(Fa)) < sup

fpu(em)€F1pEFp (em)EFAE S Fp fpu(em)€F1pEFp

6(Fip) — sup _ ST(fpu' (Fip)) < sup _ (G(Fip) = ST(fpu' (F1))). SO 1-

fpu(em)€F1gEFp fpulem)€F1gEFp

Niputer) (F) + SNey il (Fs)) 2 inf - (1= 6(Fip) + ST(f! (Fip)) and thus min(1 -
pru(eM) (FB) + SNeM (fp_ul
(Fp))) = inf _ (1= 6(Fip) + ST(fpu' (F15)))

fpulem)€F1gEFp

> inf (1 - 6(Fg) + ST(fyu' (Fp)))

" fyu(em)EF15EFp

= SC(fpu)- Hence e,vi,rélg{AFBéis%{YB)min(l - pru(eM) (Fp) — SN, (fpal(FB))) = [fpu € SC(fpu)].

Secondly, we prove that [SC(fy) = SCay(fpy)]. From Corollary 3.13, we have  SC(fpy) =

inf min(1,1—&(Fg) + ST(f;;}(F = inf min(1,1 — inf
FESS(Yp) ( (Fp) Upu (Fp)) FESS(Yp) ( fou(em)E(Fp

inf SN, (fo (F5)))

em€fpy (Fp)

JNrputer (Fe) +

= inf min(L1— _inf  Np o) (Fe)+ _inf SN, (fd (Fp)))

eMEXa emEfpu (Fp) emEfpi (FB)

. . . -1 —
= enirélf(AFgégr}EYB)mln(l'l - pru(eM) (Fp) + SNeM(fpu (F)))=SCa; (fpu)-

Theorem 4.9 Let (X,7,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X - Y and
p: A — B be mappings. Then

E fpu é SC“Z (fpu) < fpu é Sca3(fpu);

Proof. Clearly from (2) of Theorem 3.14 sup SNe,, (Fy) =
F2€SS(X ). fpu(Fa)EFp
~ sup SNe,,(Fa)
FAESS(XA),FAE Sy (FB)
= SNe,, (fp‘ul(FB)). Then SCasz(fpu)
= inf _inf min(1,1—-N Fg) + su SN, (F
eMEXAFEESS(Yp) ( outew (Fa) FAESS(XA),pr(FA)g(FB) ew (Fa))

. . . -1 _
_en,lll:élg(AFB'éISr;'f(-YB)mm(l’l - pru(eM) (FB) + SNeM (fpu (FB))) =SCa; (fpu)-

Lemma 4.10. Let (X,%,A4) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p:A > B be mappings. Then for any soft sets F;, € S(X,), Fig € SS(Y3),i = 1,2, we have the
follwing;

(DEF,EFy- Jou(F1a) = Jou(F24), E Fia = Fou = fou(Fra) = fou(F1a);

(2) E F1 E Fop = fi! (Fip) E fid (F2p), E Fip = Fop = [ (Fig) = fyu (Fip)-
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Proof. The proofs are immediate by the truth valuation rules.

Theorem 4.11. Let (X, %, A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A — B be mappings. Then

E fou € SCay(fpu) © fou € SCas(fpu);

Proof.

Firstly, for any Fp € SS(Y3) such that f,,,,(Fa) = Fp and F,4 E fp‘u1 (Fg). one deduce that [semi —
Cly(fi (F8)) E fou (fpu(semi — Cly(fr! (F)))] =1, [semi — Cly (fu (fii! (F5))) E semi —
Cly(Fg)] =1, and [fpul(seml Cly)(fpu(fpul(FB))) = fpul((seml Cly(Fg)))] = 1. Then From
(2) of Lemma 4.10 we have [semi— Clx(f'(Fg)) E fu (Cly(Fs))] = [fyul (fpu(semi —
Cly(fou" (Fp))) E fr (Cly (Fp))] =

[fou (Fou (semi — Cly (fir (Fp)))) E fird (Cly (s (il (F)I)] =

[fpu(semi - ClX(fp;tl (Fp))) E ClY(fpu(fp_ul

(Fe)N] = [fpu(semi — Cly(Fy)) £ Cly (fpu(Fa))]- Therfore SCas(fpu)= [semi —

Fg SS(YB)
Cly(fou' (Fp)) E
fol Cly(F)] = inf  [fu(semi — Cly(fr (F5))) E Cly (fpu (fr (Fs)))]

F ESS(Y )

>
 J0E Upu(semi = Cle(F2)

E Cly (fyu(Fa))] = SCay(fpy)- Secondly, for each F, € SS(X,), there exists Fp € SS(Yp) such that
fou(Fa) = Fg and F4 E £ (F). Hence [semi— Cly(f!'(F5)) E fr! (Cly(Fg))] < [semi —
Cly(Fa) E !

(Cly fpu(Fa))]- Thus

— . . _ E _1 > .
SC“AL(fpu) FAég‘rsl‘t(.XA)[Seml Cly(Fp) E fpu (ClYfpu(FA))] = FBgSS(YB§2£=fpu(FA)

[semi — Cly(fi (Fg)) E fii (Cly (Fg))] = FBéisr}sEyB)[Semi — Cly(f! (Fp)) E £ (Cly(Fp))] =
SC“S (fpu)-

Theorem 4.12. Let (X,%,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A — B be mappings. Then
F fpu € SC“S(fpu) < fpu € Scaz(fpu);
Proof.
SCas(fopu) = [VFp(semi — Cly(fir! (Fp)) E firi (Cly (F)))]
= _nf inf min(L,1— (1 = SNee,y Xa\ U (Fe)))) + 1 = N ey (Ve \(F5)))

FBESS(YB)GMEXA

— -1
= Jnfinf min(11 = Ny, o) (Y \Fs) + SNy 44\l ()

= nf inf min(1,1 = Ng, ep) (Fis) + SNeeyy (i (F1))) = SCaz (fyu)-

FlBESS(YB)eME A

Theorem 4.13. Let (X,%,A) and (Y, &, B) be two fuzzifying soft topological spaces, u: X — Y and
p: A = B be mappings. Then

E fou € SC(fou) © fou € SCa;(fpu), J = 1,2,345;

Proof. It can be obtain from Theorem 4.7, Theorem 4.8, Theorem 4.9, Theorem 4.11 and
Theorem4.12.
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5. Conclusion

By applying a new approach to concept of both soft belonging which is called soft element and two
distinct soft elements ,we success to introduce and study the concepts of soft semi open sets and soft
semi continuity in fuzzifying soft topological spaces which are defined over an initial universe with a
fixed set of parameters. In future, these results may be extended to new types of soft fuzzifying
generalized closed and open sets in soft fuzzifying topological spaces.
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