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Abstract: In this paper , we introduce the conceptes of semi-topogefoesp. topogenous )soft fuzzy order and the syntopogenous
soft fuzzy structure and study many of their properties drahsthat there is a one-one corresponds between perfegeopas soft
fuzzy structures and soft fuzzy topological structures
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1 Introduction 2 Preliminaries

In this section , we recall the basic definitions and results

of soft set and soft fuzzy set theory are which may be found

in[1,2,7,8,9]
The soft set theory of Molodstow] offers a general pefinition 1. [7,8] Let U be a universal seE be a set of
mathematical tool for dealing with uncertainly and parameters and létc E. A pair (Fa, E) is said to be a soft
vaguness of objects . In the last three years manyy;zy subset ob) with supportA, if Fa is a mappingFa :
structures using the soft set theory are progressing sapidlg _."|U for which Fa(e) # 0 only for everye € A In other
[1,2,4,11,13) . Maji et al. [8,9] proposed the concept of \yords, A soft fuzzy set is a parameterized collection of
soft fuzzy set and developed some of their properties . Iy, 7y sets. The collection of all soft fuzzy sets oL E)

recent years, the researchers have contributed a 19k genoted byFS(U, E). The soft setp = (¢, E) defined
towards the fuzzyfication of the soft set theory . In 1963, ’ ’

Csaszar 3] introduced the syntopogenous structures
which are a unified theory of topologies, proximities and
uniformities, and in 1983 Katsasars and Petad$][ s called the null soft fuzzy set od also, the universal
used the ideas of Csaszar and the concept of fuzzy set teoft fuzzy set denoted = (Fg,E) is defined byFe(e) =
introduce the fuzzy syntopogenous structure which is &, vec E.

generalization of the fuzzy topology, fuzzy proximityand . .

fuzzy uniformity structures . In this paper , we study the Defln(ljtlonbz. [2 8];92 Let FA’EB be tv(;/o softéut)zzy%setﬁ?
semi -topogenous (resp. topogenous) soft fuzzy ordertS Said to be a softfuzzy subset®j denoted byFa<Ce i
which is a generalization of the ordinary semi TA(€) < Gg(€) Ve & E. Also, Fa andGg are called equals
-topogenous (resp. topogenous) fuzzy orders and abﬂﬁjenoted byFa = Gg if FA<Gg andGg<Fa.

study of its properties continuous functions , images an nior], intersection and difference between soft fuzzy sets
inverse images of semi -topogenous (resp. topoenous) soft' € given as follows.

fuzzy order under the continuous functions are alsoDefinition 3.[7,8] Let Fa,Gg € SFS(U,E)

studied . We show that any topogenous (resp. perfect(1) The unionFs and Gg denoted byFAVGg is the soft
biperfect) soft fuzzy order on U is a parameterizedfuzzy setH; denoted byHc(e) = Fa(e)VGg(e) Ve € E,
collection of topogenous (resp. perfect , biperfect) fuzzywhereC = AUB.

orders onU. Also, we show that there is a one to one (2) The intersection df4 andGg denoted byFaAGg is the
correspondence between soft fuzzy topological structuresoft fuzzy setHc denoted byHc(e) = Fa(e)AGg(e) Ve e

and perfect topogenous soft fuzzy structures. E whereC = ANB.

@ E—=1Y g(e)=0VecE
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(3) The differencd-a — Gg is the soft fuzzy seltlc defined
by
Hc(e) = Fa(e)A(1, — Gg(e)) VecE.

(4) The complement of a soft fuzzy sét denoted byFg
and defined by = Ug —Fa, i.eFg(e) =1, —Fa(e) Vec
E.

Note that the support df5 equalsA®U{e: ec A Fa(e) #
1}

Theorem 1. [8,7] (SFS(U,E),V,A,c) is a deMorgan
algebra.

Definition 4. [2,6,7] A soft fuzzy point is a soft fuzzy set
with singlton supporf{ep} and fuzzy pointimagéx; }.

i.e. Ffe)y Where

e=
Fleo} (€) = {éxt} é7é eoeo
for everyt € (0,1],e € E,x € U. Fiq, is sometimes
denoted by(x)e,- Also, the soft fuzzy point(x)e, is
called belongs to a soft fuzzy st denoted by(X )e,€Fa
if X € Fa(ep) i.e (Fa(en))(x) >t.
Definition 5.[1,2,6] Let SFS(U,E) andSFS(V, K) be the
collections of all soft fuzzy sets ovéW,E) and (V,K),
respectively.
A soft mapping(¢, @) from (U, E) to (V,K) is an ordered
pair of mapping® : U — V andy : E — K. The image of
any soft fuzzy seFa over(U,E) under(¢, ) denoted by
(¢,y)(Fa) is the soft fuzzy set ovel,K), defined by:

Vecany 109 (F(€)) if
ANYHK) £,
otherwise

(6, ¥)(Fa)(k) = {
0

where ¢ : 1Y — 1V is the fuzzy mapping induced by

¢ :U —V asusual.

The preimage of a soft fuzzy s&g over (V,K) under

(¢,y), denoted by(¢, ) 1(Gg) is the fuzzy soft set

over(U,E), defined by

{

Definition 6. [2,10] A soft fuzzy topologyt on (U,E) is
a family of soft fuzzy sets ovelJ, E) satisfies :
DeUer
(2)Fa,GgeT=FaAGg €T
(B)F et,aerlr :>\7ae,-F,fa €T
The triple (U,E, 1) is called a soft fuzzy topological
space, members af are called open soft fuzzy sets and
their complements are called closed soft fuzzy sets.

theorem 2. A soft fuzzy topological space is a collection

¢ 1(Ge(W(e) Yee y\(B)
0 otherwise

(¢.9) *(Gp)(e)

Definition 7. [3,5,6] A semi-topogenous order on a non-
empty setX is a binary relatiorR on P(X) satisfies the
following conditions:
(i) PRY.XRX
(i) ARB=A<B
(i) A1 < ARB < B; = A1RB;
A semi-topogenous ord&on P(X) is called
(1) topogenous ( or top. for short)if it satisfies

ARBVi € {1,2,...,n} = (U'A)R(U];B;i) and
(ML A)R(NL1B1)

(2) perfect semi-topogenous if

ARB Vi € A = (UieaA)R(UicaBi), for anyindex set A

(3) biperfect topogenous if
ARB; Vi € A = (UiA)R(U;B;) and (MA)R(NiB),

for any index sefA.

Definition 8. [3,6] The complement of a
semi-topogenous (resp. top., perfect semi-top., biperfec
top.) ordeR on P(X) denoted byR® and is defined by

AR°B & B°RA®

where A® is the complement ofA, and B® is the
complement oB.

Proposition 3.[3] The complement of a semi-topogenous
order onX is also a semi-topogenous orderxn

Definition 9. [3,6,12] A syntopogenous structure on a set
X #£ @is a non-empty familys of topogenous orders o
satisfies the following conditions

(S1)VR1,R € SIR3 € Ss.tR <R3, Ro <R3

(S2)VRe SHR* € Ss.tR< R*oR*.

The pair(X,S) is called a syntopogenous space. In ca@se
consists of a single topogenous order, it is called a
topogenous structure. If all topogenous orders on a
syntopogenous structufare perfect (resp. biperfect), it
is called perfect (resp. biperfect) syntopogenous stractu
Definition 10. [3,5] A syntopogenous structurg, on a

setX is called finer than another o® on the same set
if for eachR € S, there exists a member &f finer thanR.

3 Soft fuzzy topogenous orders

In this section the soft fuzzy topogenous orders are
introduced as a generalization of the ordinary fuzzy
topogenous orders and many of their properties are given.

Definition 11. A relationR on SFS(U,E) is said to be a
semi-topogenous soft fuzzy order (s.t.sfo. for short) if it

of parameterized fuzzy topological spaces . And also anyatisfies the following condition; for ana, G, He and
parameterized collection of fuzzy topological spaces is &p € SFS(U,E)

soft fuzzy topological space .
proof: Straightforward

(1) pRp,URT
(2) FARGE = Fa<Gg
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(3) He<FaRGg<Kp = HcRKp

FA\7HC R@GB\N/ Km and alsd:A7\ HcR@GB/N\ Km.

Also , a semi-topogenous soft fuzzy order R is called aThe proofs of, lll and IV are similar.

topogenous soft fuzzy order (t.sfo. for short) if it satisfie
the condition:

(I) FARGg and HcRKp = (FAQHc)R(GB\'?KD) and
(FAAHC)R(GAKp), semi-topogenous soft fuzzy order
is called

(i) Perfect if
(Fa)iR(Gg)i,i € J= (Vics(Fa)i)R(Vica(Gg)i)

(iii) biperfect if
(Fa)iR(Gg)i,i € J = (Vics(Fa)i)R(Vica(Gg)i) and

(Aica(Fa)i)R(Aics(Ge)i)

Definition 12. Let R; andR; be two semi-topogenous soft
fuzzy orders or{U,E), then we sayR; is finer thanR; or
Ry is coarser thaf,, denoted byR,CR, if

FAR1Gg = FAR2GB, A FA, Gg € S:S(U s E).

In the following theorem a generation of a

Example 1. (1) The subset relation o8FS(U, E) is a
biperfect topogenous soft fuzzy order and is called
discrete and defined by

Rz = {(Fa,Gg) : Fa,Gg € SFS(U,E),Fa<Gg}.

(2) The relation R; generated by the collection
9 = {&, %} which defined by

Ry = {(Fa,Gg) :Fa=®or Gg=U}

is a topogenous soft fuzzy order and is called indiscrete.

Lemma 5. The composition of two st.sfo.s
(respectively,sfo.s p.sfo.s andb.sfo.s) Ry andR, on
SFS(U,E) as a relation Ry o R, is also s.t.sfo
(respectively, t.sfo., p.sfo. and h.sfo.) wheRgo R, is
defined as follows for everlya, Gg € SFS(U,E) ,

FA(Rlo Rz)GB < dHe € S:S(U,E) > FaR1Hc and

semi-topogenous soft fuzzy order is given using aHcR,Gg.

collection of soft fuzzy sets.

Theorem 4.Let Z be an arbitrary family of soft fuzzy sets
on (U,E), such that®,U € 2, and letR,, be the binary
relation onSFS(U,E) defined by,

FaRyGgif IHc € 9 5 .F /<y <Gy,
V Fa,Gg € SFSU,E)

then:

() the binary relatiorRy is a semi-topogenous soft fuzzy
order onSFS(U, E) which is called generated by.

(II) The relationRy, is a topogenous soft fuzzy order on
SFS(U,E) if 2 is closed under finite union and finite
intersectioni.e.

FA,Gg € 7 = 9}{\7%@ €9 andﬁ;{/”\%; €9

(I The relation Ry is a perfect semi-topogenous soft

fuzzy order if7 is closed under arbitrary unioni . e .

(Fi€ 2,) € F = e s(Fu)) €2

(iv) The relationRy is a biperfect topogenous soft fuzzy

order if 7 is closed under arbitrary union and arbitrary

intersection , i.e

(Fai € 2,) € F = Ve g (Fr)y, A 7)) €Y.

e/(
Proof (1) (1) Since®.U € 2, then®Ry, & andUR,U

Proof Straightforward.

Lemma 6. Let {Ry : a € A} be a family of
semi-topogenous (resp. topogenous, perfect topogenous,
biperfect topogenous) soft fuzzy orders 8RSU,E).
Then

1) R= QRa

topogenous, prefect topogenous, biperfect topogenous)
soft fuzzy order or8FS(U,E) , where

FARGp iff FARyGe Vo € A

is also a semi-topogenous (resp.

(2) R= Ry is also a semi-topogenous soft fuzzy order
on SFS(S, E), where

FaRGg iff FaRq,Gg
for someag € A

Proof: Straightforward

Remark 7. The union of a family of topogenous soft fuzzy
orders is not in general a topogenous soft fuzzy order, as
we show in the following example.

Example 2.Let
U ={ab,c},E={es e, €365}

D1 = {®,U,Ea},D2 = {¢,U,Gg},where

(2) FARyGg = FHc € 7 s.t. Fa<Hc<Gg = FA<Gg F(e1) = (a,0.4),(b,0.1),(c,0)

(3) If 5 D<FARDGB<HC! then Er = F( ) - (a 0. 6)7 (b 0. 5) (C 0. 8)

wm € 2 > Hy<TF <L y<YGp=<Hy; which implies A F(es) = (a,0), (b, ) (c,0)

that,KDR@HC. F(E4) = (a 0. 2)3 ) )7 (Ca 03)

So,Ry is a semi-topogenous soft fuzzy order.

(1 If FaR2Gg and HcRo K, then G(er) = (a,0),(b,0),(c,0)

3N, Qp € 7 5 Fy <L v <95 andHc<Qp<Kw. so by G(ex) = (a,0.7),(b,0.2),(c,0.1)

the given condition FAVHc<LnUQp<GgVKy and Gs = G(es3) = (a,0),(b,0),(c,0)

FAAHc<LNAQp<GgAKwm,  which  implies  that G(e4) = (a,0.5),(b,0.3),(c,0.9)
(@© 2015 NSP
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Ro, = {(¢,9),(U,U)} U{(Hp,Ke) : Hb<Fa<Ke}
Ro, = {(¢,9)(U,U)} U{(Hp,Ke) : Ho<Gp<Kg}

Ro, URp, = {(¢,9)(U,U)} U{(Hp.Ke) :
HD<FA<KE or HD<GB<KE} Rp,up,

It is clear thatFaRp, b, Fa andGgRp,up,Gg but
((FAAGg), (FAAGB)) & Ro,up,

also
((FaVGg), (FAVGs)) & Ro,up,

thenRp,up, is not a topogenous soft fuzzy order.

Definition 13. The complement of a soft fuzzy orderon

SFS(U, E) denoted byRS is defined by
FARGg iff GERFE, VFa,Gg € SFSU,E).

Ris called symmetric ifR=R° .

Theorem 8. Let R; and R, be two semi-topogenous

Definition 14. Let f : U — V be a function between sets
and letE be any set of parameters. Usirfgwe can
—
determine two mappingéf*,1g) : (U,E) — (V,E) and
—
(f*,1g): (V,E) — (U,E)as follows:
— — . —

let f*: 1Y — 1V, 1V — 1Y are defined by * (u)(y) =
Vyet-1yH(X), Y el¥,yeV, and

—

* (y)(x) = y(f(x))Vy € IV,x € U. So,the image and
the preimage of a soft set under a soft mapping is given

—

as follows, for every soft fuzzy séiy € SFSU,E), (f*
,Ig)(Fa) € SFS(V,E) is given by

(1) (Fa) (@) (y) = Viet-1(y) (Fa(€))(x).
Also for every soft fuzzy setGg € SFS(V,E), the
pre-image €*,Ig)(Gg) € SFSU,E)) is given by
(1) (Ge)(€)) () = (Ge(e))(f(x)).Denote ,le) by

(respectively topogenous, perfect, biperfect) soft fuzzyf® and (f* lg) by f° . In the following we define the

orders orS~S(U, E), then,

inverse image of a semi-topogenous soft fuzzy orfder

(1) RS is a semi-topogenous (respectively, topogenousunder a functiorf.

perfect blperfect) soft fuzzy order.
(2R =

3) Rl‘:Rz j RCERC

(4) (RioRy)® = RCORC

Proof (1) LetR; be a semi-topogenous soft fuzzy order on

SFSU,E).
(i) PR = URSU,
URU = qu"qo

(i) FaRSGs = GERIFS = G§<F¢
FA<GB, VFa, GB S S:S(U E)

(i) Let Kp<FaR$Gg<Hc = HESGERIFS<KS =

HéRlKB = KDREHC VKp,Fa,Gg,Hc € g:S(U,E)

Definition 15. Let f : U — V be a function and |eR be a
semi-topogenous (respectively, topogenous, perfect,
biperfect) soft fuzzy order ofV, E). The inverse image of
Runderf denoted byf ~1(R) defined by

Faf (R)Gg iff f°(Fa)R(f°(G§))°

Proposition 9. The inverse image of a semi-topogenous
soft fuzzy order or{V, E) is a semi-topogenous soft fuzzy
order on(U, E).

Proof Straightforward

Proposition 10.Let f : U — V be a function and IeR be

a semi-topogenous (rep. topog., prefect, biperfect) soft
fuzzy order on (V,E). Then for every
Fa,Gg € SFS(U,E),

thenR{ is a semi-topogenous soft fuzzy order. The restFAf 1 )GB iff IHc,Kp € g:s(v E) s.t. HcRKp and

of (1) is S|m|Iar
(2) For anyFa,Gg € SFS(U,E),

FAR°Gp & GER{Fs < FaR:Gg, i.e Rf* = R;.
(3) For anyFa,Gg € SFS(U, E), let R ERy. So,
FAR?_GB = GER]_FAC = GngF/_(\: = FARSGB.

ThenRSCRS.
(4) For anyFa,Gg € SFS(U,E),

FA(Rl o Rz)CGB 54 G%(Rl o Rz) FX
< JHp S.tG%RlHDRzFAC
< JHp s.tHER{GgandFaRSHG
< dHp S.tFARgHBRf{GB
© Fa(RGoR{)Gs

i.e (RyoRp)C = RS0 RE

FaZ f° (Ho) o (Kp)<Ge. Also,
HcRKp = (He)(f1(R)) ¢ (Kp)) .

Proof In fact, Faf"}(R)Gg iff f°(Fa)R(f°(G§))¢ , let
Hc = f°(Fa),Kp = (f°(Gg))¢, then we get

HcRKp, He, Ko € SFS(V,E)

and O — — —
Fa< f° (He), f (Ko) =f° ((f(Hg))?) = (f°
f°(Gg))°<GY = Gg. Conversely |f3HC,KD € SFS(\V,E)
such thatHcRKp, Fa< fO (Hc) and fO (KD)<GB, then
fo(Fa)<Hc and G°<(f<> (Kp))© —fo (Kp®)
Consequently, fo(G§)<KS which implies that
Kp<(f°(G§))S.  So , HcRKp implies  that
fo(Fa)<HcRKp<(f°(G§))®.  Which implies that
fo(Fa)R(f°(G§))¢), and thafFa(f~1(R))Ge.
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Theorem 11.Let f : U — V be a functionR;,R,and R
be semi-topogenous (resp. topogenous
semi-topogenous, biperfect) soft fuzzy order QHE).
Then

(I) Ry C Ry implies f~(Ry) C f~1(Ry), and the converse

is true if f is surjective.
() F(R%) = (fX(R)).

Proof Let f : U — V be a function and®; C R, are two
semi-topogenous soft fuzzy orders d@W,E), and let
Fa,Gg € SFS(U,E)
Then
Fa(f1(Ru))Ge = f°(Fa)Ru(f°(GR))°
= f°(Fa)Re(°(GR))*=Fa(f (Re))Ge
Conversely, let f be a surjective
f1(R) C fY(Ry), and let FaARGg for
— —
Fa,Gg € SFS(V,E), so f* (Fa)(f~(Ru))(f° (Gg))=
—
(Fa)(f 1 (R2))(° (Gg)) = FHc, KoSFS(V,E) >

— Ve «— Ve
HcRoKp, ¢ (FA) < f¢ (Hc), fe (KD)S fe (GB)

function
some

(f°

— - — —
then  fo(f°  (Fa)Sfo(f°  (Hc))and, fo(f°
~ <
(Kp))<f°(f° (Gs))
since f is surjective, thenFa<Hc,Kp<Gg and
HcR2Kp .
= FA<HcR1Kp<Gg = FaR1Gp
HenceRCRy.

(I) For anyFa,Gg € SFS(ULE),
Fa(f'R°)Ge « (f°(Fa))RO(°(G))°
& 12(GY)R(f° (Fa))°......(1). Also,
Fa(f1R)°Gg < G§(f1(R))FE
& fo(
...(2).Consequently (R¢) = (f "1(R))¢

Gg)R(f*(Fa))®

Theorem 12.Let f : U —V andg:V — W be two
functions,go f : V — W is the composition off,g then
for any topogenous soft fuzzy ord@on (W, E) we have

(gof) H(R)=f"HG*(R)

Proof For any two soft fuzzy setba and Gg of (U,E),
Fa((go f)")R)Ge

& (gof)°(Fa))R((go f)*)(GB))°
< g°(f°(Fa))RQ°(°(GR)))° « f°(Fa)(g *(R))1°(Ga)
N (f°(Fa)) (g (R)(f*(G§))° N

(Fa)(f1(g7*(R)))(Ge)

Theorem 13.Let f : U — V be a functionR; andR, two
semi-topogenous soft fuzzy orders ofV,E) and
R = R;oRy, then fﬁl(R) C fﬁl(Rl) o fﬁl(Rz) and the
equality holds iff is surjective.

Proof Straightforward.

4 The relation between soft fuzzy orders and

perfecprdinary fuzzy orders

It is clear that a soft set is a parameterized collection of
sets. And a soft topological structure on a set is a
parameterized collection of ordinary topological
structures on the same set . Also a similar result will be
proved for the soft fuzzy orders .

Theorem 14.Let R be a semi-topogenous (respectively,
topogenous, perfect topogenous, biperfect topogenous)
soft fuzzy order on(U,E). For everye € E, consider the
relation Re on 1Y given by, for u,v € IV, uRev if
3Fa,Gg € SFS(U, E) such thaiu = Fa(e),v = Gg(e) and
FARGs. Then Re is semi-topogenous (respectively,
topogenous, perfect topogenous, biperfect topogenous)
fuzzy order orlJ, for everye € E.

Proof (1) ®R® = OR0 , alsoURJU = 1R.1 for every
ecE.

(2) Let
HURev = JFaA,Gg € SFS(U,E) > u = Fa(e),v =
andFARGg = Fa<Gg = Fa(e) <Gg(e) = u <v.
(3) Letn < pHRev < & = JFA,Gg € SFS(U,E) >
Fa(e),v = Ga(e) = 3F;,Gj € SFU, E) defined by,

Fx(e)=n,Fa(t) =0Vt € E—{e}
also,

Gp(e) = &,Gp(t) =1Vt € G—{e}.
Consequently

FA<FaARGe<Gj = FARGj = NReE

The previous theorem show that that any
semi-topogenous soft fuzzy ordRron (U,E) generate a
parameterized collection of semi-topogenous fuzzy orders
{Re:ecE}onU.

Theorem 15. Any topogenous (respectively, perfect

topogenous, biperfect topogenous) soft fuzzy order on
(U,E) is a parameterized collection of topogenous
(respectively, perfect topogenous, biperfect topogenous
soft fuzzy orderdRe: ec E} onU.

Proof Let R be a topogenous soft order db,E). for

everye € E consider the semi-topogenous fuzzy orBer
given in the previous theorem.

Let uRev and ERe for some fuzzy setgt, v, &, € 1Y.

Then,there exiska,Gg,Mc,Np € SFSU,E) such that
Fa(e) = i, Ga(e) = v, Mc(e) = &, Np(e) = {, FaRGg

and McRNp. This implies that (FaVMc)R(GgVND).

Consequently

(FAVMc)(e) = Fa(e) VMc(e) = uV &,
and

(GB\N/ND)(G) = GB(e) V ND(e) =vV/<(.
So, (UVE)Re(VV Q).

The rest of the proof is similar.
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Theorem 16.Every parameterized collectidiRe : e € E}

(V,E). Then the familyf—1(S) = {f}(R): R€ S} is a

of semi-topogenous (respectively, perfect topogenoussyntopogenous soft fuzzy structure @9,E) and it is

biperfect topogenous) fuzzy orders on aldegenerate in

called the inverse image &by the mapping .

a cononical correspondence a unique semi-topogenoys,qof ( 1) Letf~Y(Ry), f1(Ry) € (f~1S) .Since S is
(respectively, perfect topogenous, biperfect topoge)woussymopogenous soft fuzzy structure @nE) thenIRe S

soft fuzzy ordeRon (U, E).

Proof Let {Re : e € E} be a collection of
semi-topogenous fuzzy orders on a BetConsider the
relationR on SFS(U,E) given as follows, for every two
soft fuzzy sets Fa,Gg € SFS(U,E) FaARGp ff
Fa(e)ReGg(e) Ve E.

(1)SinceRe is a semi-topogenous ordéte,c E , so, (R0
and R1vVe€ E = ®R® andURU.

(2) LetFARGg < Fa(e)ReGg(e) Ve € E = Fa(e) < Gg(€)
for everye € E = Fa<Gg.

(3) Let Mc<FaARGE<Np = Mc(e) < Fa(e)ReGg(e) <
Nb(e)Vee E = Mc(e)ReNp(e)Ve € E = McRNp.

The rest of the proof is by the same argument.

S.tRICR RER

= IfYR) € (S
FLR)EFY(R), FLUR)EFL(R)

( 2 )Let fY(R) € (f71S) = 3R* € S such that ,
RER o R,

Thus, f Y(REF LR oR)EF (R0 fL(RY)

. Thus f~*Sis a syntopogenous soft fuzzy structure of
(UE)

s.t

Proposition 21. Let f be a function,
(f,lge) : (UE) — (V,E), and let SS be two
syntopogenous soft fuzzy structures(®hHE)

(1) if Sis perfect (respectively biperfect, symmetric), then

Remark 17:1tis clear that from theorem (2,12, 13), both f~1(S) is also prefect (respectively biperfect, symmetric).
notions soft topogenous order and topogenous soft ordeR) if SCS, thenf1(S)Ef~1(S).
are the same , also soft topological space and topologicgb,gof (i)lt obvious

soft space are the same

5 The syntopogenous soft fuzzy structures

(ii)
f-1(S) = {f}(R):Re S}&{f}(R):Re S}
= 1(S)

Definition 16. A syntopogenous soft fuzzy structure on a Definition 18.: Let SandS be two syntopogenous soft

set (U,E) is a non-empty familyS of topogenous soft
fuzzy orders on (U,E) having the following two
properties

(1) if R,R, € SIR€ Ss.tRiICR R,CR

(2)VR; € SFR; € Ss.tRICRy o Ry.

The pair (U,E,S) is called a syntopogenous soft

fuzzy space. In casgconsists of a single topogenous soft syntopogenous
fuzzy order, it is called a simple syntopogenous soft fuzzy(f,|g)

fuzzy structures ofU,E) and(V, E) ,respectively, and let
f be a function fromU,E) into (V,E). Thenf is said to
be (S,S) continuous iff f~1(S) is coarser thanS
(denoted byf~1(S)C9) i.e YRy € SR, € Swhich is
finer thenf ~1(Ry) i.e. f "1(Ry)CRy.

Theorem 22. Let (U,S,E),(V,$,E),(W,S3,E) be
soft fuzzy spaces. If
: (U,E) — (V,E) is (S1,S)-continuous and

structure (or topogenous structure). If all orders of the(gj|E) : (V,E) — (W,E) is (S, Ss)-continuous. Then

space(U,E,S) are perfect or biperfect, then it is called
perfect (or biperfect) syntopogenous soft fuzzy space.

Definition 17. A syntopogenous soft fuzzy structusgon
(U,E) is called finer than another o8g on the same space
if YRe $3R* € § > R is finer thanR, and is denoted by
$CS;.

Lemma 18.Let (U,E,S) be a syntopogenous soft fuzzy
space, the® = {R°: Re S} is a syntopogenous soft fuzzy
structure, and is called the complementQAlso , S is
called symmetric i =S

Proof Straightforward.

Proposition 19.1f Ris a topogenous soft fuzzy order on
(U,E), then{R} is a topogenous soft fuzzy structure if
it satisfies the condition ;for evefiys, Gg € SFS(U,E) if
FaRGg, then there existslc € SFS(U,E) 5 FARHcRGg

Proof Straightforward.
Proposition 20. Let f be a function from(U,E) into

(go f,lg): (U,E) — (W,E) is (S1,Ss) continuous.

Proof The continuity of f : (U,S,E) — (V,$,E) and
g: (V,,E) = (W,,E) implies that, for evenR € S3,
there existsR; € S, such thatg‘l(R)gRl, also there
exists R, € S; such thatf~1(R;)<R,. Consequently ,
f-1(gY(R))<Ry i.e. (go f)"1(R)<R. This implies that
go f is continuous.

It is will known that there exists a one to one
correspondence between the collection of all topological
structures on a set and the collection of all perfect
topogenous structures on the same setl(]. The
following Theorem shows a similar result in the soft case.

Theorem 23. For any non-empty sdtl, there exists a
one-to-one and onto correspondence between the
collection of all soft fuzzy topological structures on
(U,E) and the collection of all perfect topogenous soft
fuzzy structures on the same spdte E) with any set of

(V,E),S be a syntopogenous soft fuzzy structure onparameterg.
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Proof function(f,lg) : (U,E) — (V,E). If Sis a syntopogenous
For every perfect topogenous soft fuzzy struct{iré soft fuzzy structure oV, E), thent; 1 (g = f(1s).
on (U,E), consider the collection  proof Let F p p
B i = A € Tf-1(5), SO FARPFA, where RP is the
E‘R{_GE’GA 'aGAIE_]SU }E)’ggRGé*r’f'g‘gEﬂ};e'sgq)EégE € ;R' coarsest perfect topogenous structure finer tRaand
Ag 61 2C R pertec aclPa, € TR \whereR = (f-1(S))t. Consequentlyf®(Fa)RP(f°(FS))C
Also if G, ,Gi, € Tr, R is topogenous then for someR, € S, consequently , there exis®s € Ts ,for

G3, AG3, € Tr. i.e. Tr is a soft fuzzy topological structure  which  °(Fa)<Gg<(f°(F£))°.  This  implies
on(U,E). = fo o = fo TS o (EC))\C) S

Als(o for)everysoftfuzzytopological structureon (U, E) thafFa< L (FFa)s f (G_B))S P (PR <Fa

consider the following ordeR; on (U, E), defined by S0,Fa=1°(Gg)) € fX(1s) , i.€Ts-1g = FX(1s) -

_ . Conversley, let Fa € (1), )

FaRrHg if 3Gc € T > Fa<Gc<Hg, f°(Fa) € 1s.Consequently, there exi&s € S , such

VFa,Ge € SFSU,E) thatf°(Fa)ROT(Fa) , since f is surjective , then

fe(Fa) = (f°(Fg))%).sof*(Fa)RG(F°(FK))%)which

_Itis clear that®,U € 1, implies that ®R;® and
UR;U.Also FaR;Hg implies thatFa<Hg. If F,f’a Rnga
. €, thendGZ € 1 such thatF{ <GZ <HS , so
Vaer G, € T and,

implies  that Fa(fR0)Fa i.e  Fa(f 1Ro)PFa
consequently, FA(f‘ls)FA ,and this means that |,
FAETf—lS.

Theorem 28. Let (U,S,E),(V.$,E) be two
syntopogenous soft fuzzy spacés U —V be a function.
consequently, (Vaer Fg )R (VaerHg, ), ie. Re is a If (f,le) is (S, S)-continuous, then (f,lg) is
perfect order. Ts, — Ts,continuous.

; . — —
g"éf o If,:i 2 %'I:_/;AiaRTHIIBil"‘Zl’_?r’]_ . trt]r?nt Proof Let Fa € Ts,, soFARngA.So(fQ (FA))f‘l(R,gz)(fO
¢, GE, € T2 Fp <G <Hg,i =1,2. This implies tha . . oo 1/5P t

Gg, VGE, € T and(F4 VFZ )R (Hg, VHZ ). Consequently (Fa))- Tis (Sl’si) contmuousgmphes that (Rgz)csl '

R; is a perfect topogenous soft fuzzy order @, E). Consequently(f°© (FA))(R%)(f<> (Fa)) which implies that
Also it is clear that by the definition oR;, we have =

R; o R; is coarser tharR;, which implies thatR; is a  (f°(Fa)) € Ts;.

perfect topogenous soft fuzzy structure

Now, consider any soft fuzzy topological structureon
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