Appl. Math. Inf. Sci.10, No. 6, 2207-2215 (2016) %N =¥\ 2207

Applied Mathematics & Information Sciences
An International Journal

http://dx.doi.org/10.18576/amis/100623

Supra Semi Open Soft Sets and Associated Soft
Separation Axioms

A. M. Abd El-latif 12 and Rodyna A. Hosny 3*

1 Mathematics Department, Faculty Arts and Sciences, NortBerders University, Rafha, KSA.
2 Mathematics Department, Faculty of Education, Ain Shamisessity, Roxy, 11341, Cairo, Egypt.
3 Mathematics Department, Faculty of Science, Zagazig Usiiwe Zagazig, Egypt.

Received: 22 Jul. 2015, Revised: 27 Aug. 2015, AcceptedpO Bx.5
Published online: 1 Nov. 2016

Abstract: In this paper, we introduce and investigate some weak spératon axioms by using the notion of supra semi open soft
sets. We study the relationships between these new softagigpaaxioms and their relationships with some other pribge As a
consequence the relations of some supra soft separatiomsgire shown in a diagram. We show that, some classicatsé@sgieneral
supra topology are not true if we consider supra soft topoldgpaces instead. For instanceXf, 1, E) is supra soft seml;-space
need not every soft singletog is supra semi closed soft.

Keywords: Soft sets, Soft topological spaces, Supra soft topologipates, Supra semi open soft sets, Supra soft §espiaces
(i=1,2,3,4), Supra soft continuity, Supra semi irresolute open softtion.

1 Introduction The notion of supra soft topological spaces was
initiated for the first time by EI-Sheikh and Abd El-Latif

Soft set theory is one of the emerging branches Of[4,8].They also mtrodluced new different types of subs.ets
of supra soft topological spaces and study the relations

mathematics that could deal with parameterization . . . . :
. . . between them in detail. The main purpose of this paper, is
inadequacy and vagueness that arises in most of the

problem solving methods. It is introducet] in 1999 by to generglize the nption of supra soft separation axioms
the Russian mathematician Molodtsov with its rich [3] by using the notions of supra semi open soft sets.
potential applications in divergent directions. In recent

years, many interesting applications of soft set theory L

have been expanded by embedding the ideas of fuzzy se% Preliminaries

[1,6,15,16,17,19].

It got some stability only after the introduction of soft In this section, we pr.esen.t the basic definitipns and results
topology R0] in 2011. In [L1], Kandil et al. introduced of soft set theory which will be needed in this paper.
some soft operations such as semi open soft, pre opebefinition 2.1[18 Let X be an initial universe an& be
soft, a —open soft angB —open soft and investigated their a set of parameters. Le¥(X) denote the power set of
properties in detail. Kandil et al.1ff] introduced the X andA be a non-empty subset &. A pair F denoted
notion of soft semi separation axioms. In particular theyby Fa is called a soft set oveX , whereF is a mapping
study the properties of the soft semi regular spaces andiven byF : A — Z2(X). In other words, a soft set over
soft semi normal spaces. X is a parametrized family of subsets of the univexXse
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For a particulae € A, F(e) may be considered the set of
e—approximate elements of the soft §EtA) and ife ¢ A,
thenF(e)=0i.eFa={F(e):ec ACE, F:A— 2(X)}.
Definition 2.2[7] A soft setF over X is a set valued
function from E to £2(X). It can be written a set of
ordered pairskF = {(e,F(e)) : e € E}. Note that if
F(e) = 0, then the elemerie, F(e)) is not appeared if.
The set of all soft sets ovét is denoted byse (X).

Definition 2.3[7] Let F,G € S (X). Then,

(1)If F(e) =0 for eache € E, F is said to be a null soft
set, denoted b§.

(2)If F(e) = X for eache € E, F is said to be absolute soft
set, denoted bx.

(3)F is soft subset o6, denoted byF CG, if F () C G(e)
for eache € E.

(4F =G, if FCG andGCF.

(5)Soft union ofF andG, denoted byFUG, is a soft set
over X and defined byrUG : E — Z2(X) such that
(FUG)(e) =F(e) UG(e) for eache € E.

(6)Soft intersection of andG, denoted by "G, is a soft
set oveiX and defined bfF NG : E — 22(X) such that
(FNG)(e) =F(e)NG(e) for eache € E.

(7)Soft difference o andG, denoted b)FiG, is a soft
set over U whose approximate function is defined by
F\G:E — 2(X) such tha(F\G)(e)=F (¢)\G(e).

(8)Soft complement of is denoted by-¢ and defined by
F¢:E — 2(X) such that-¢(e) = X \ F(e) for each
ecE.

We will consider Definition 2.2 and Definition 2.3. the rest
of paper.

Definition 2.4[21] The soft seF € S(X) is called a soft
point if there exist ar € E such thaF (e) # 0 andF (¢/) =

0 for eache’ € E\ {e}, and the soft poinE is denoted by
er. The soft poiner is said to be in the soft s&, denoted
by er€G, if F(e) C G(e) for the elemene € E. Also, we
say thatx € F read ax belongs to the soft sé& whenever

x € F(e) for eache € E.

Definition 2.5[14,20] The soft setF over X such that
F(e) = {x} Ve € E is called singleton soft point and
denoted byg or (x,E).

Definition 2.6 [5] Let S=(X) andS (Y) be families of soft
sets,u: X — Y andp: E — K be mappings. Therefore
fou: SE(X) = S (Y) is called a soft function.

(DIf F € S(X), then the image ofF underfp,, written
asfpu(F), is a soft set irf (Y) such that

pi(k) #0
otherwise

Uecp-1( U(F(€)),

fpu(F)(k) = {0

for eachk € Y.
(2)If G € & (Y), then the inverse image @& underfpy,
written asfy,'(G), is a soft set iz (X) such that

u=(G(p(e))),
0a

p(e) €Y
otherwise

~1
fou

(G)(e) = {

for eachec E.

The soft functionfp, is called surjective ifp andu are
surjective, also is said to be injective g and u are
injective.

Theorem 2.7[5]. Let &(X) and &(Y) be families of
soft sets. For the soft functiofp, : Se(X) — S(Y), for
eachF,F;,F, € S (X) and for eactG, G1,G; € S (Y) the
following statements hold,

(Dfp(G5) = (f51G)%.

(2)fpu(fpj}(G))gG. If fpu is surjective, then the equality
holds.

(3)F§f5u1(fpu(F)). If fo, is injective, then the equality
holds.

(@) fpu(X)EVY. If fpy is surjective, then the equality holds.

(5)fpi (Y) = X and fpy (D) = 0.

(6)If FLCh, thenfpu(Fl)gfpu(Fz).

(MIf G1EGy, thenfy H(G1)C f it (Gy).

(8)f5ul(G1OGz) = f[)]l(Gl)O fp]l(Gz) and
fp_ul(Glﬁez) = f@l(Gl)ﬁf@l(Gz).

fpu(FLOF2) € fou(F1) A fou(F2). I fou is injective, then
the equality holds.

Definition 2.8[20] Let T be a collection of soft sets over
a universeX with a fixed set of parametefs, thent C
S (X) is called a soft topology oKX if

(1)X,0 € 1, whereb(e) = 0 andX (e) = X, for eache € E,

(2)The soft union of any number of soft setsribbelongs
tor,

(3)The soft intersection of any two soft setstibelongs
toT.

The triplet(X, 7,E) is called a soft topological space over
X. A soft setF overX is said to be open soft set X if

F € 1,and itis said to be closed soft setnif its relative
complemenE’ is an open soft set. We denote the set of all
open soft sets ovet by OS(X, 1,E), or when there can be
no confusion byOS(X) and the set of all closed soft sets
by CS(X, 1,E), orCS(X).

Definition 2.9[2Q Let (X,7,E) be a soft topological
space oveX andF € S(X). Then, the soft interior and
soft closure of F, denoted by int(F) and cl(F),
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respectively, are defined as, semi open soft set iF CScl(Sint(F)). We denote the set
. ~ e ~ of all supra semi open soft sets I850S(X, u,E), or
t(F) = G:G ft set anGCF . o
int(F) Q{ 'S Open Sott Set antht- } SSOS:(X) and the set of all supra semi closed soft sets by
cl(F) = ({H:H is closed soft set anBCH }. SCS(X, U, E), or SCS(X).

Definition 2.10[21] Let (X, 11,E) and (Y,1,K) be soft ~ Definition 2.17[2] Let (X,u,E) be a supra soft

topological spaces arfgh, : Se(X) — S (Y) be a function. topological space ovet andF € S(X). Then, the supra
Then, the functiorf,, is called, semi soft interior and supra semi soft closure Fof

denoted byaints(F) andScls(F), respectively, are defined

(1)Continuous soft iﬂ‘p‘ul(G) € 11 for eachG € 15. as

(2)Open soft iffp(F) € 12 for eachF € 11. N
Sints(F) = [ J{G: G is supra semi open soft set aGd_F }

Definition 2.11[8] Let 7 be a collection of soft sets over clg(F) = ﬁ{H :H is supra semi closed soft set aﬁ@H}.
a universeX with a fixed set of parametefs, thenu C

S=(X) is called supra soft topology X with a fixed set ~ Definition 2.18[3,8] Let (X, 11,E) and (Y, 72,K) be soft
E if topological spacesy; and u, be associated supra soft

topologies witht; and 12, respectively. The soft function

WX, 0€ p, . :
(2)The soft union of any number of soft setstirbelongs o+ Se(X) = Sc(Y) s called
to u. (1)Supra continuous soft functionﬁgul(G) € Wy foreach

The triplet(X, u, E) is called supra soft topological space ~ F € T2- _
(or supra soft spaces) ov¥r (2)Supra open soft ifpy(F) € py for eachF € 1;.

Definition 2.12[8] Let (X,7.E) be a soft topological (3)SuPra irresolute soft f;"(F) € pu for eachF € 1.

space andX, i1, E) be a supra soft topological space. We (4)Supra irresolute open softif,(F) € uo for eachF

i i e H1.
say that,u is a supra soft topology associated withf . . _
T g u : P peledy (5)Supra semi-continuous soft if

fo.L(F) € SSOS(X, 1, E) for eachF € .
Definition 2.13[8] Let (X,u,E) be a supra soft p (F) X1 E) H2
topological space oveX, then the members qf are said
to be supra open soft sets ¥ We denote the set of all

supra open soft sets ov&r by supra— OS(X, u,E), or
when there can be no confusion bypra— OS(X) and

3 Supra soft semi separation axioms

In this section, we introduce and investigate some weak

the set of all supra closed soft sets by . . . . )

supra— CS(X, 11, E), or supra— CS(X) soft separation axioms by using the notion of supra semi
p' - K2, P ' open soft sets, which is a generalization of the supra soft

Definition 2.14[8] Let (X,u,E) be a supra soft separation axioms mentioned 1]

topological space oveX andF € S(X). Then the supra

soft interior of F, denoted byaint(F) is the soft union of

all supra open soft subsets Bf Clearly Sint(F) is the

largest supra open soft set ovewhich contained irF i.e
) ~ , ~ (1)Supra soft semip-space (Supra soft &, for short) if

Sint(F) = U{G : G is supra open soft set arf@F } there exists au-supra semi open soft setcontaining
one of the points,y but not the other.

(2)Supra soft seniii-space (Supra soft &, for short) if
there existu-supra semi open soft seisandG such
thatxe F,y¢ F andy € G, x ¢ G.

(3)Supra soft semi Hausdorff space (Supra sdf,sor
short) if there exisp-supra semi open soft setsand
G such thak € F,y € GandFAG = 0.

Definition 3.1. Let (X, 1,E) be a soft topological space
and p be an associated supra soft topology withLet
X,y € X such tha # y. Then,(X, u,E) is called

Definition 2.15[8] Let (X,u,E) be a supra soft
topological space oveX andF € S(X). Then the supra
soft closure of F, denoted by <cl(F) is the soft
intersection of all supra closed super soft setsFof
Clearly cl (F) is the smallest supra closed soft set oXer
which containg- i.e

Scl(F) = (){H : H is supra closed soft set afdCH }.
Proposition 3.2.Let (X, 1,E) be a soft topological space

Definition 2.16[8] Let (X,u,E) be a supra soft andxy e X such thatx # y. If there existu-supra semi
topological space anl € S=(X). Then,F is called supra  open soft set§ andG such that eithek € F andy € F°¢
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ory e G andx e GE. Then, (X, u,E) is supra soft semi
To-space.

Proof. Let x,y € X such thatx #y. Let F and G be u-
supra semi open soft sets such that eitheir andy e F°¢
orye Gandxe GE. If xe F andy € FC. Theny € (F(e))°
for eache € E. This implies thaty ¢ F(e) for eache € E.
Thereforey ¢ F. Similarly, if y € Gandx € G¢, thenx ¢ G.
Hence,(X, u,E) is supra soft semip-space.

Theorem 3.3.A supra soft topological spad&, u,E) is

supra soft semip-space if and only if the supra closures

of each distinct pointg andy are distinct.

Proof. Necessitytet (X,u,E) be a supra soft semi
To-space and,y € X such thai # y. Then, there exists a
U-supra semi open soft setsuch thatx € F andy ¢ F.
Hence,F¢ is supra semi closed soft set containingut
not x. It follows that, Scls(ye)CFC. Therefore,
x & Scls(Ye). Thus,Scls(xg) # Scls(Ye).

Sufficient: Let x,y be two distinct points irX such that
Scls(xe) # Scls(Ye). Then, there exists a poiatbelongs
to one of the setScls(xg ), Scls(ye ) but not the other. Say,
ze Slg(xg) andz ¢ Scls(ye). Now, if x € Scls(ye ). Then,
SC|S(XE)§SC|S(yE), which is a contradiction with
z¢ cs(ye). So,x ¢ Scls(ye). Hence,[Scls(ye)]¢ is supra
semi open soft set containingout noty. Thus, (X, u,E)
is supra soft semiip-space.

Proposition 3.4.Let (X, 1,E) be a soft topological space
andx,y € X such thatx = y. If there existu-supra semi
open soft set§ andG such thatx € F andy € F¢ and
y € G andx € Gt. Then (X, u,E) is supra soft semy-
space.

Proof. It is similar to the proof of Proposition 3.2.

Theorem 3.5.Every supra soft senfi-space is supra soft
semiTi_, foreachi = 1,2.

Proof. Obvious from Definition 3.1.

sets ovelX defined as follows:

Gi(er) =X, Gi(e) = {h2},
Gz(e1) = {l}, Ga(e2) =X,
Gs(e1) = {h1}, G3(&2) = {hy}.

Therefore,(X, u,E) is supra soft semii-space, but
it is not supra soft seml,-space, forh;,h, € X and
hy # hy, but there are npi-supra semi open soft sets
andG such that, € F, h, € G andFAG = 0.

(2)Let X = {hy,hp,h3}, E = {e1,&} and T = {X,0,F}
whereF is soft set oveX defined as follows by

F(e1) = {hy,h2}, F(e2) = {hy, hz}.

Theny defines a soft topology oK. The associated
supra soft topology u with 1 is defined as
U = {X,0,G1,Gy,G3}, whereG;, Gy, and Gz are soft

sets oveX defined as follows:

Gi(er) ={h}, Gi(e)={hi},
Gz(e1) = {hy,h2}, Ga(e2) = {hy, hp},
Gs(er) = {hz,h3}, Gs(&z) = {hy, hs}.

Hence,(X, u,E) is supra soft semlp-space, but it is
not supra soft senTi-space, sinch,, hs € X, andh, #

hs, but every supra semi open soft set which contains
hs also contains,.

Theorem 3.7.Let (X, u,E) be a supra soft topological
space. Ifxg is supra semi closed soft set jnfor each
x € X, then(X, u,E) is supra soft senil;-space.

Proof. Let x € X andxg be supra semi closed soft set in
U, then,xE is supra semi open soft set jn Letx,y € X
such thak #y. Forx e X ande is supra semi open soft set
such thak ¢ x¢ andy € x¢. Similarlyy¢ is supra semi open
soft set inu such thay ¢ y% andx e yg Thus,(X,u,E) is
supra soft senil;-space oveK.

The converse of Theorem 3.7 is not true in general, as
following example shall show.

The converse of the above theorem is not true in generalEx(,Jmme 3.8. Let X = {hy,h}, E = {er, &} and

as following examples shall show.

Examples 3.6.

(1)LetX = {hy,hy}, E = {e1,e;} andr = {X,D,F } where
F is s soft sets oveX defined as follows:

F(er) = {h}, F(e2) = X.

Then, T defines a soft topology oX. Consider the
associated supra soft topologywith 1 is defined as
1 ={X,0,G1,Gp,G3}, whereG, G, andGgz are soft

T = {X,0,F} whereF is a soft sets oveK defined as
follows:

F(er) =X, F(e2) = {ha}.
Then, T defines a soft topology orX. Consider the
associated supra soft topology with 1 is defined as
p = {X,0,Gy,Gy,G3} whereG;, G, andGs are soft sets
overX defined as follows:

Gi(er) =X, Gi(ez) = {h2},

Gz(e1) = {h1}, Ga(p) =X
Gs(e1) = {hi}, Gs(ez) = {hy}.
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Then, u defines a supra soft topology o Therefore, (2)x ¢ G if and only if xeG = O for everyu-supra semi
(X, u,E) is a supra soft senfiy-space. On the other hand, open soft seG.
we note that for the singleton soft poirtige and hyg,

where Proof.
hi(er) = {hi}, hi(ez) = {hi}, (1)LetF be au-supra semi closed soft set such thatF .
ho(e1) = {h2}, ho(ez) = {h2}. Since (X, i, E) is supra soft semi regular space. By
The relative complemerhﬁE andth, where Proposition 3.10, there exisEspasugra semi open soft
setG such thatx € G andFNG = 0. It follows that,
i(el) {hy}, hi(ez) = {hy}, xeCG from Proeositiqn 3.12 (1). HencegAF = 0.
hS(er) = {h1}, hS(e2) = {hy}. Conversely, ikeNF = 0, thenx ¢ F from Proposition
3.12 (2).
Thus, hSe is not -supra semi open soft set. This shows (2)Let G be au-supra semi open soft set such that G.
that, the converse of the above theorem does not hold. If x ¢ G(e) for eache € E, then we get the proof. If
Also, we have X & G(e1) andx € G(ep) for someey,e; € E, then
He, = {X,0,{h1}}, and x € Gf(e;) andx ¢ GC( ) for someey, e, € E. This
He, = {X,0,{h1},{h2}}. Therefore(X, e, ) is not a supra means thatxeNG # 0. Hence,G¢ is p-supra semi
semiT;-space, at the time thax, 1, E) is a supra soft semi closed soft set such that¢ GE. It follows by (1)
Ti-space. xeNGE = 0. This implies thatxe €G and sox € G,
Definition 3.9. Let (X, T,E) be a soft topological space ~ Which is contradiction withx ¢ G(e;) for some
andu be an associated supra soft topology with et G e € E. Therefore, xeNG = 0. Conversely, if
be au-supra semi closed soft set¥andx € X such that XeNG = 0, then it is obvious thatx ¢ G. This
x & G. If there existu-supra semi open soft sefg and completes the proof.

F, such that € Fi, GER, andFi R, = 0, then(X, 1, E)

is called supra soft semi regular space. A supra soft sem
regular semiT;-space is called supra soft sef-space
(Supra soft sk, for short).

Corollary 3.14. Let (X, u,E) be a supra soft topological
pace and € X. If (X,u,E) is supra soft semi regular
space, then the following statements are equivalent:

Proposition 3.10.Let (X, T, E) be a soft topological space (L)X, K, E) is supra soft seniiy-space.

andu be an associated supra soft topology withLet G~ (2)V Xy € X suchthak 7y, there exisp-supra semi open
be au-supra semi closed soft set¥handx € X such that soft sets- andG such thate CF andye(F = 0 and
x & G. If (X,u,E) is supra soft semi regular space, then ~ YESC andxenG=0.

there exists @u-supra semi open soft setsuch thak € F

N o Proof. Obvious from Theorem 3.13.
andFNG = 0.

_ o Theorem 3.15.Let (X, u,E) be a supra soft topological
Proof. Obvious from Definition 3.9. space andx € X. Then, the following statements are
Theorem 3.11 Every supra soffj-space is supra soft semi equivalent:

T, for eachi =0,1,2,3. . .

(1)(X, u,E) is supra soft semi regular space.
Proof. It is clear from the fact that, every supra open soft (2)For everyp-supra semi closed soft s& such that
set is supra semi open soft s8L [ xeNG = 0, there exisiu- supra semi open soft sefes
Proposition 3.12.Let (X, u,E) be a supra soft topological andF, such thate CF1, GEF, andF A, = 0.

spaceF € S(X) andx € X. Then:
Proof.

(1)x € F if and only if xe CF.

(2)If xePF = B, thenx ¢ F 1) = (2) LetG pe au-supra semi closed soft set such

thatxeNG = 0. Thenx & G from Theorem 3.13 (1). It

Proof. Obvious. follows by (1), there exisi-supra semi open soft sets
F1 andF, such thak € Fy, GCF, andFlﬂFz =0. This
means thate CF;, GEF, andF,AF, = 0.

(2) = (1) Let G be apu-supra semi closed soft set such

Theorem 3.13.Let (X, u,E) be a supra soft topological
space and € X. If (X,u,E) is supra soft semi regular

space, then thatx ¢ G. Then,xeM G = O from Theorem 3.13 (1).
(L)x & F if and only if xe"F = 0 for everyu-supra semi It follows by (2), there exisju-supra semi open soft
closed soft sef. setsF; andF, such thate CFp, GEF, andF AR, = 0.
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Hence x € F1, GCF; andF1fiF, = 0. Thus,(X, u, E)
is supra soft semi regular space.

Theorem 3.16.Let (X, u,E) be a supra soft topological
space. If(X, u,E) is supra soffl3-space, theiv x € X, xg
is u-supra semi closed soft set.

Proof. We want to prove thaxg is p-supra semi closed
soft set, which is sufficient to prove thaﬁ is u-supra
semi open soft set for eaghc {x}¢. Since(X,y,E) is
supra soft semis-space. Then, there exigtsupra semi
open soft set§, andG such thatye CF, and xEﬂFy =0
andxg CG andygNG = 0. It follows that, Uye{x}c chxC
Now, we want to prove thatx CUYG{X}C Fy. Let
Uyepge Fy = H, where H(e) = UyegeF(e)y for each
ec E. Sincext (e) = {x}¢ for eachec E from Definition
2.5. So, for eacly € {x}¢ ande € E, x{(e) = {x}¢ =
Uye{x}c{y} Uye{x}CYE( )CUye{x}CF( ey = Hoe).
Thus,x¢ CUyE{X}c Fy, and so¢ = Uye e Fy- This means
that, x¢ is pu-supra semi open soft set for eaghe {x}°.
Thereforexg is u-supra semi closed soft set.

Theorem 3.17.Every supra soft semiz-space is supra
soft semiT,-space.

Proof. Let (X,u,E) be a supra soft semis-space and
X,y € X such thatx # y. By Theorem 3.16yg is p-supra
semi closed soft set and¢ ye. It follows from the supra
soft semi regularity, there exigt-supra semi open soft
setsF; and () such thatx € F1, ye CF, andFy AR, = 0.
Thus, x € Fy, y € yeCF and FiAF, = 0. Therefore,
(X, u,E) is supra soft senii,-space.

Corollary 3.18. The following implications hold from
Theorem 3.5, Theorem 3.11 an@]j[Corollary 3.2] for a
supra soft topological spa¢¥, 1, E).

softTz — softT, —  softTy — soft Ty
U ) U U
supra sofff3—supra soffl,—supra soffl; —supra soffly
U 3 3 I

supra soft sks—supra soft shb—supra soft sh—supra
soft sTy

Definition 3.19.Let (X, i, E) be a supra soft topological
spacefF andG be u-supra semi closed soft setsXnsuch
that FAG = 0. If there existu-supra semi open soft sets
F, and R such thatFCFy, GEF, and AR, = 0, then

(1)(X, 4, E) is supra soft semi normal space.

(2)For everyu-supra semi closed soft sEtand p-supra
semi open soft seG such thatFCG, there exists a
U-supra semi open soft sdf; such thatFCFy,
SCls(Fl)éG-

Proof.

(1) = (2) Let F be apu-supra semi closed soft set a@d
be ap-supra semi open soft set such tRatG. Then,
F,G¢ are u-supra semi closed soft sets such that
FAGE = 0. It follows by (1), there exisp supra semi
open soft set§1 andF, such thatF CFy, GCCF2 and
FRAR = 0. Now, F1C(F2) o)
Scls(Fp) CSals(F2)€ = (F2)¢, whereG is u-supra semi
open soft set. Also, (F)°CG. Hence,
Scls(F1)E(F2)°CG. Thus,FCFy, Scls(F1)CG.

(2) = (1) Let G1,G2 be p-supra semi closed soft sets
such that GG, = 0. Then G,;CGS, then by
hypothesis, there exists jasupra semi open soft set
Fi  such that GiCF;, Scls(F1)CGS.  So,
G2C[Sals(F1)]E, G1CF and [Scls(Fy)|SAF = 0,
whereF; and[Scls(F1)]¢ are u-supra semi open soft

sets. Thus(X, i, E) is supra soft semi normal space.

Theorem 3.21.Let (X, u,E) be a supra soft topological
space. If(X, u,E) is supra soft semi normal space agd
is pu-supra semi closed soft set for eaghe X, then
(X, u,E) is supra soft semis-space.

Proof. Sincexg is u-supra semi closed soft set for each
x € X, then (X, u,E) is supra soft semil;-space from
Theorem 3.7. Also{X,u,E) is supra soft semi regular
space from Theorem 3.15 and Definition 3.19. Hence,
(X, u,E) is supra soft semis-space.

Proposition 3.22. Not every supra soft semi open soft
subspace of supra soft sefjispace is supra soft semi
Ti-space for each=0,1,2,3,4.

Proof. Obvious from the fact that, the soft intersection of
two supra semi open soft sets need not to be supra semi
open soft.

4 Supra semi irresolute soft functions

(X, u,E) is called supra soft semi normal space. A supraDefinition 4.1. Let (X,11,E) and (Y,72,K) be soft
soft semi normal seni;-space is called a supra soft semi topological spacesy; and i, be associated supra soft

T4-space.
Theorem 3.20.Let (X, u,E) be a supra soft topological

topologies witht; and 1, respectively. The soft function
fou ' SE(X) = S (Y) is called

space andx € X. Then, the following statements are (1)Supra semiopen soft fipy(F) € SSOSg (1) for each

equivalent:

F e 1.
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(2)Supra semi irresolute soft fgul(F) € SSOS: () for
eachF € SSO (12).

(3)Supra semi irresolute open soffj,(F) € SSOS (u2)
for eachF € SSOS:=(1).

Theorem 4.2. Let (X,11,E) and (Y,12,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 73 and 1, respectively and
fpu 1 SE(X) — Sk (Y) be a soft function which is bijective
and supra semi irresolute open soft(X, u1,E) is supra
soft semiTo-space, then(Y, up,K) is also a supra soft
semiTp-space.

Proof. Let y1,y» € Y such thaty; # y». Since fyy, is
surjective, then there exigt, X, € X such thau(xy) = yi,
u(x2) = y2 and x; # X. By hypothesis, there exist
U1-supra semi open soft sédtsandG in X such that either
x1 € Fandx; € F, or x, € G andx; € G. So, either
x1 € Fe(e) andx; ¢ Fe(e) or xo € Ge(e) andx; ¢ Ge(e)
for each e € E. This implies that, either
y1 = U(x1) € ulFe(e)] and y, = u(xz) ¢ u[Fe(e)] or
Y2 = U(X2) € u[Ge(e)] andy; = u(x1) ¢ u[Ge(e)] for each
e € E. Hence, eithery; € fpu(F) andys & fpu(F) or
Y2 € fou(G) andy; & fpu(G). Since fp, is supra semi
irresolute open soft function, theffip,(F), fpu(G) are
supra semi open soft setsYh Hence,(Y, up,K) is also a
supra soft semiy-space.

Theorem 4.3. Let (X,11,E) and (Y,12,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 171 and 1p, respectively. Let
fpu : SE(X) — Sk (Y) be a soft function which is bijective
and supra semi irresolute open soft(X, u1,E) is supra
soft semiT;-space, then(Y, up,K) is also a supra soft
semiT;-space.

Proof. It is similar to the proof of Theorem 4.2.

Theorem 4.4. Let (X,11,E) and (Y,12,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 171 and 1o, respectively. Let
fpu 1 SE(X) — Sk (Y) be a soft function which is bijective
and supra semi irresolute open soft(X, u1,E) is supra
soft semiT,-space, then(Y, up,K) is also a supra soft
semiT,-space.

Proof. Let y1,y» € Y such thaty; # y,. Since fy, is
surjective, then there exigt,x; € X such thau(xy) = yi,
u(x2) = y2 and x; # X. By hypothesis, there exist
Ui-supra semi open soft seis and G in X such that
x1 € F, o € G and FAG = 0g. So, x; € Fe(e),
X2 € Ge(e) and Fe(e)"Gg(e) = 0 for eache € E. This
implies thatys = u(x1) € U[Fe(€)], y2 = u(xz) € U[Ge (€)]
for eache € E. Hence,y; € fpu(F), y2 € fpu(G) and
fou(F)Nfpu(G) = fo[FAG] = fulle] = Ok from

Theorem 2.7. Sincéy, is supra semi irresolute open soft
function, thenfpy(F), fpu(G) are supra semi open soft
sets inY. Thus, (Y,l2,K) is also a supra soft semi
To-space.

Theorem 4.5. Let (X,11,E) and (Y,72,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 13 and 1o, respectively. Let
fou - SE(X) = Sk(Y) be a soft function which is bijective,
supra semi irresolute soft and supra semi irresolute open
soft. If (X, u1,E) is supra soft semi regular space, then
(Y, H2,K) is also a supra soft semi regular space.

Proof. Let G be a supra semi closed soft set¥nand

y € Y such thaty ¢ G. Since fpy is surjective and supra
semi irresolute soft, then there exists= X such that
u(x) =y and fp‘ul(G) is supra semi closed soft set ¥
such thaix ¢ f[;ul(G). By hypothesis, there exigt-supra
semi open soft set& and H in X such thatx € F,
fait(G)CH andFAH = De. It follows that,x € Fg(e) for
eache € E andG = fpy[fy (G)]C fpu(H) from Theorem
2.7. S0,y = u(x) € u[Fe(e)] for each e € E and
GCfpu(H). Hence,y € fou(F) and GCfpy(H) and
fou(F)Afpu(H) = fpulFAH] = fpul0g] = Ok from
Theorem 2.7. Sincéy, is supra semi irresolute open soft
function. Then,fp(F), fpu(H) are supra semi open soft
sets inY. Thus, (Y, uz,K) is also a supra soft regular
space.

Theorem 4.6. Let (X,11,E) and (Y,72,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 11 and 1p, respectively. Let

fou - SE(X) = Sk(Y) be a soft function which is bijective,
supra semi irresolute soft and supra semi irresolute open
soft. If (X,u1,E) is supra soft semiTs-space, then
(Y, U2,K) is also a supra soft serifz-space.

Proof. Since (X, u1,E) is supra soft semiz-space, then
(X,u1,E) is supra soft semi regular serfi-space. It
follows that, (Y, u2,K) is also a supra soft serij-space
from Theorem 4.2, and supra soft semi regular space from
Theorem 4.5. HenceY, 1, K) is also a supra soft semi
Ts-space.

Theorem 4.7. Let (X,11,E) and (Y,72,K) be soft
topological spacesy; and u, be associated supra soft
topologies with 13 and 1o, respectively. Let

fou - SE(X) = Sk(Y) be a soft function which is bijective,
supra semi irresolute soft and supra semi irresolute open
soft. If (X, u1,E) is supra soft semi normal space, then
(Y, 42,K) is also a supra soft semi normal space.

Proof. Let F,G be supra semi closed soft setsYirsuch
that FG = Ok. Since fy, is supra semi irresolute soft,
thenf,'(F) and f,;'(G) are supra semi closed soft set in
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X such that their important comments which helped to improve the
foit(F)N ot (G) = fRl[FAG] = fol[dk] = 0 from  presentation of the paper.

Theorem 2.7. By hypothesis, there exist supra semi open
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