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Abstract: Soft topological space is the mathematical formulationpgraximate reasoning about information systems. Shabal et
[35] and Cagman et. aB] independently introduced the concept of soft topology®i R and studied several basic properties of soft
topology. Some basic properties of soft continuous fumsti@lso called soft pu-continuous functions ) have beedliesiuin [38]. In

this paper, motivated by the findings &g, we further establish fundamental and important charetgons of soft pu-continuous
functions, soft pu-open functions and soft pu-closed fiomst via soft interior, soft closure, soft boundary and sleftived set. Finally,
we give the relationships amongst soft pu-continuous,meofpen and soft pu-closed functions.
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1 Introduction in medical systems. In 2005, Pei and Mi&2][discussed

the relationship between soft sets and information
. ., .systems. Chen et. al9] focused discussions on
Soft topological spaces based on soft set theory which '?)grametrization reductio]rgs of soft sets and its

a collection of information granules is the mathematical applications. Many researchers have contributed towards
formulation of approximate reasoning about mformatlonthe algebraic structure of soft set theorg, § 15, 16,17
systems. In 1999, Molodtsow§) initiated the theory of 18,19,20,21,22,23,33,36] emmeme

soft sets as a new mathematical tool to deal withIn 2011, Shabir and Naz3§| initiated the study of soft

uncertainties Wh'le. fT‘Ode”'.“g .the proplems with topological spaces. They defined soft topology on the
incomplete information in engineering, physics, COMPUter . Jliaction T of soft sets overx. Consequently, they

science, economics, social sciences and med|.c_al SCIENCERefined basic notions of soft topological spaces such as
Soft set theory does not require the specification of

. .~ soft open and closed sets, soft subspace, soft closure, soft
parameters. '“Stea!d' It .accom.modat.es approximatfy ¢ o point, sofffi-spaces, for = 1, 2,3, 4, soft regular
Qescnptlon of an object.as Its starting point which makesand soft normal spaces and established their several
it a ne}tural mathemat_|cal' formalism for apprO.x'mmefproperties. Cagman et. a][introduced and studied the
reasoning. So the app!lcatlon of soft set theory in o'ghe basic properties of soft topological space defined on a soft
disciplines and real life problems are now catchmgSetin 2011. Also in 2011, S. Hussain and B. Ahmag [
momenium. In 301, Molodtsov applied §uccessfu|ly N continued investigating’ the properties of soft
dlrectltqns such as, smhoothn_ess of fgntctlon?, game theor>6pen(closed), soft nbd and soft closure. They also defined
operations research,  riemann-integration, — perron,,q giscyssed the properties of soft interior, soft exterio
Integration, pro_bablllty and thgory of measurement. Maji oo boundary. I. Zarlutana et. @8 have defined
et. al [27] applied soft sets in a multicriteria decision soft continuity on soft topological spaces and have found

making problems. It is based on the notion of knowledge ; : ;
reduction of rough sets. They applied the technique Ofseveral interesting and fundamental properties. Recently

. . . X S. Hussain 4], defined and explored the properties and
knowledge reduction to the information table induced by P ; ;
the soft set. In28], they defined and studied several basic characterizations of soft connectedness in soft topo#bgic

. spaces. They also discussed the behavior of soft
notions of soft set theory. A. Kharal and B. Ah_ma;Bj[, f%onnectedness under soft pu-continuous functions.
defined and discussed the several properties of so
images and soft inverse images of soft sets. They also
applied these notions to the problem of medical diagnosis
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2 Preliminaries

First, we recall some definitions and results.

Definition 1 [29]. Let X be an initial universe anfl a set
of parameters. Le®(X) denotes the power set BfandA

a non-empty subset &. A pair (F,A) is called a soft set
over X, whereF is a mapping given by : A — P(X). In
other words, a soft set ovris a parameterized family of
subsets of the universX. For e € A, F(e) may be
considered as the set efapproximate elements of the
soft set(F,A). Clearly, a soft set is not a set.

The soft functionfp, is called soft surjective, ip andu
are surjective. The soft functiorfp, is called soft
injective, if p andu are injective.

Theorem 1 [25. Let S§(X)a and SS(Y)g be families of
soft sets. For a functiorfpy : S§(X)a — SS(Y)s , the
following statements are true.

(1) fpu(®a) = Pa.

(2) fou(Xa) SYe.

(3) fou((F,A) U (G,A)) = fpu(F,A) U fou(G,A) where
(F, ) (G,A) € SS(X) A In general

fpu FiaAD UI fpu(FlaA) Where(|:17A) € $(X)

For soft subsets, soft union , soft intersection, soft(4) If (F A)C(G,A), thenfpu((F,A))C fou((G,A)), where

complement; we refer td@2B, 32, 35].

Definition 2 [38]. A soft set(F,A) overX is said to be a
null soft set, denoted bp, , if for all ec A, F(e) = ¢.

Definition 3 [38]. A soft set(F,A) overX is said to be an
absolute soft set, denoted bya , if for all e € A,
F(e) = X. Clearly,Xg = @a and @5 = Xa.

Here we consider only soft seff,A) over a universeX
in which all the parameters of s@tare same. We denote
the family of these soft sets I85(X)a.

Proposition 1 [38. Let (F,A), (G,A),(H,A), (SA)
€ S§(X)a. Then the following are true.

(1) If (F,A)R(G,A) = ®p, then(F,A)C(G,A)°.

(2) (F,A)O(F,A)° = Xa. .

@f _ (F,AC(GA)  and  (GA)C(H,A), then
(F,A)C(H,A).

@ If (FACGA and (HAZC(SA), then
(F.AAH. A (G AA(SA).

(5) If (F,A)C(G,A) if and only if (G,A)°C(F,A)°.

Definition 4 [25]. Let SS(X)a andSS(Y)g be families of
soft setsu: X — Y andp: A— B be mappings. Then a
function fpy : SS(X)a — SS(Y)g defined as :

(1) Let (F,A) be a soft set ir8S(X)a. The image of F,A)
underfp, , written asfpy(F,A) = (fpu(F), p(A)), is a soft

(F.A), (G, A)ESS(X)a. .
(5) If (G,B)C(H,B), then f,((G,B))Cfyt((H,B)),
where(G,B), (H,B)ESS(Y)g.

Theorem 2 [38]. Let SS(X)a and SS(Y)g be families of
soft sets. For a functiorfp, : SS(X)a — S§(Y)s , the
following statements are true.

(1) fpt(G,B)® = (f(G,B))", for any soft se(G,B) in
SS(Y)B .

(2) fou(fpi(G,B))S(G,B) , for any soft set(G,B) in
SS(Y)g. If fpy is soft surjective, the equality holds.

() (F, A)gfpul(fpu(F,A)) , for any soft set(F,A) in
SS(X)a. If fpy is soft injective, the equality holds.

Definition 5 [35]. Let T be the collection of soft sets over
X with the fixed set of parametefs Thenrt is said to be

a soft topology orX, if

(1) @a , Xa belong tor,

(2) the union of any number of soft setsiirbelongs tar,

(3) the intersection of any two soft setsiibelongs tor .
The triplet(X, 1,A) is called a soft topological space over
X. The members of are called soft open sets. The soft
complement of a soft open sAtis called the soft closed
sets.

Proposition 2 [35. Let (X,1,A) be a soft topological

: space over X. Then the collection
setinS(¥)s such that T« = {F(a) : (F,A)Et}, for eacha € A, defines a
fou(F)(y) = topology onX.
Usep- u , NA
Xep 1(y>m/20 (F&9) P ot(zzerwisi ¢ ’ It is known that the intersection of two soft topological
’ spaces over the same universeis a soft topological
space, whereas the union may or may not be a soft
forally € B. topological space as given in [35].
(2) Let (G,B) be a soft set irBS(Y)g . Then the inverse
image of (G,B) wunder fp, written as  Definition 6 [38]. The soft setF,A)ESS(X)a is called a
foH(G,B) = (foi(G),p1(B)), is a soft set inSS(X)s  soft pointinXs , denoted byer , if for the elemene € A,
such that F(e) # @andF(e) = @, foralle € A— {e}.
-1
-1 B U (G(p(x))), pt(hX) E.B Definition 7 [38]. The soft pointer is said to be in the
pu (G) () = . otherwise, soft set(G,A), denoted byer (G, A), if for the element
ec A F(e) CG(e).
forall x € A. . ~
Proposition 3 [38]. Let e €Xa and (G,A) € SS(X)a
(@© 2015 NSP
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- 2(G,A), thener ¢ (G, A)C.

Definition 8 [38]. Let (X,7,A) be a soft topological
space. Then a soft s¢G,A) in SS(X)a is called a soft
neighborhood (briefly: soft nbd) of the soft poigt&Xa,
if there exists a soft open setH,A) such that
erE(H AC(G.A).

The soft neighborhood system of a soft paat, denoted
by Nr(er), is the family of all its soft neighborhoods.

Definition 9 [38]. Let (X, 1,A) be a soft topological space
over X. Then a soft setG,A) in SS(X)a is called a soft
neighborhood (briefly: soft nbd) of the soft 5gt A), if
there exists a soft open setH,A) such that
(FAC(H,AC(G,A).

Theorem 3 [38]. The soft neighborhood systel; (er ) at
a soft pointer in a soft topological spaceX, 7,A) has the
following properties:

(1) If (G,A)EN; (e ), thener €(G,A),

2) If (G A)EN;(er) and (G,A)C(H,A),
(@)1 (G.A). (H.A) € Ne(er
(G A)I(H,AJENK (&), .
(4) If (G, )eNT( ), then there is &M, A)EN; (er
that(G,A)EN;(e,) for eache,,&(M, A).

then
), then

) such
Definition 10 [13]. Let (X, 1,A) be a soft topological

space oveX and (F,A) a soft set inSS(X)a. The soft
interior of soft set(F,A) is denoted by(F,A)° and is

defined as the union of all soft open sets contained in

(F,A). Clearly (F,A)°
contained in(F,A).

is the largest soft open set

Definition 11 [38]. Let (X,7,E) be a soft topological
space ovelX and (G,A) a soft set inSS(X)a . The soft
point ee€Xa is called a soft interior point of a soft set
(G,A), if there exists a soft open s€H,A) such that
erE(H AC(G.A).

Proposition 4 [38. Let (X,1,A) be a soft topological
space oveK and(G,A) a soft set inSS(X)a. Then

(G,A)° = Ueca{er : e is any soft interior point ofG, A)
foree A}.

Definition 12 [35]. Let (X,1,A) be a soft topological
space oveK with the fixed set of parametefsand(F, A)
a soft set oveX. Then the soft closure dfF,A), denoted

by (F,A) is the intersection of all soft closed supersets of (1) A soft function fp, :
is the smallest soft closed set over X Pu-continuous.

(F,A). Clearly (F,A)
which containgF, A).

Definition 13 [13]. Let (X, T1,A) be a soft topological
space oveX. Then soft boundary of a soft séE,A) in
SS(X)a is denoted by (F,A)® and is defined

as: (F,A)° = (F,A)A(FA.

3 Soft pu-Continuous Functions

Definition 14 [38. Let (X,7,A) and (Y,7%,B) be soft
topological spaces oveX and Y respectively. Let
u: X —Y and p: A — B be mappings. Let
fou 1 SS(X)a — SS(Y)g be a function and-£Xa . The
function fp, is soft pu-continuous adr € Xy, if for each
(G,B)EN+(fpu(er)), there exists gF,A)EN;(er) such
that fou(F,A)C(G,B).

fpu is soft pu-continuous onXa, if
pu-continuous at each soft point¥a.

fpu is soft

Theorem 4 [38. Let (X,7,A) and (Y,7%,B) be soft

topological spaces oveX and Y respectively. Let

fou : SS(X)a — SS(Y)g be a soft function angrEXa.

Then the following statements are equivalent:

(1) fpu is soft pu-continuous & .

(2) For each (G,B) € N (fpu(er)), there exists a

(H,A) € N¢(er) such thatH,A) (G, B).

(3) For eacH(G, B) € N+ (fpu(er)), foi (G, B) € Nr(er).

Theorem 5 [38. Let (X,7,A) and (Y,7*,B) be soft

topological spaces ovet andY respectively. For a soft

function fp, : SS(X)a — SS(Y)g, consider the following

statements:

(1) fpu is soft pu-continuous.

(2) for each soft setF,A) in SS(X)a , the inverse image

of every soft nbd offy,(F,A) is a soft nbd of F, A).

(3) for each soft setF,A) in SS(X)a and each soft nbd

(H,B) of fpu(F,A), there is a soft nbdG,A) of (F,A)
such thatfp,(G,A)C(H,B).

Then we havél) < (2) < (3).

Theorem 6 [38]. Let (X,7,A) and (Y,7*,B) be soft

topological spaces oveX and Y respectively and
u ' SS(X)a — SS(Y)s be a soft function. Then the

following statements are equivalent:

(1) fpu is soft pu-continuous.

(2) For eacHG,B)ET*, ol (G,B)ET.

(3) For (G,B) soft closed in(Y, 7*,B). f5(G,B) is soft

closed in(X, 1,A).

Now we prove the following:

Theorem 7. Let (X,7,A) and (Y,7%,B) be two soft

topological spaces oveX and Y respectively and
u: X —Y and p: A— B be mappings. Then the

following are equivalent:
SS(X)a — SS(Y)g is soft

(2) (G, B)°C(f,i(G,B))°.

(3) fpit(Gu, )gfpul(Gl,B).

Proof. ( 1) = (2). Let fpy be soft pu-continuous. Let
ercfy 1(G,B)°. Then fy(er) € (G,B)°. Therefore there
eX|sts a soft open set (H,B) such that
fou(er)E(H,B)C (G, B). Sincefp, is soft pu-continuous,
there exists a soft open s@, A) such thaer €(F,A) and
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fou(F,A)C(H,B). By Theorem 2(3), this gives
(F.A)Cfot(H,B), which implieser &(f, (G, B))°. This
proves (2).

(2) = (3). Take (G,B) = ((G1,B))°C(Gy,B)¢. Then
(G,B)° = ((G1,B))C. Then by supposition , Theorem 1(5)
and Proposition 1, we have
foi (((G1,B))°C(fpt ((G1,B))°)°C(fpi'(G1,B))° =
((ful(G1.B))°

or fot((G1,B))°C(fpi'(G1,B))°. , Thus we have
fou'(G1,B)C fit ((G1, B)). This proves (3).

(3) = (1). Let ee€Xa and (G,B) a soft open nbd of
fou(er) in (Y,7%,B). Put(Gy,B) = (G,B)°. Then(Gy,B)
is soft closed which implies(G1,B) = (G1,B) and
fou(er)€(G1,B). Thenfyi(G1,B)C f,t (G, B) gives
fou'(G1,B)Cfoi(G1,B) implies f,!(Gy,B) is soft
closed. Put (F,A) = (fy!(G1,B))® and therefore
er€(F,A). Then (F,A) is a soft open nbd of: and
(F.A) (foir(G1,B))° gives
(F,A) = f5l(G1,B)® = il (G,B). By Theorems 1(4) and
2(2), we have fp(F,A) = foufyl(G,B)C(G,B) or
fpu(F,A)C(G,B). This proves (1)0

Theorem 8. Let (X,7,A) and (Y,7%,B) be two soft
topological spaces oveX and Y respectively and
u:X —Y and p: A— B be mappings. Then the
following are equivalent:
(1) A soft function fy, @ SS(X)a — SS(Y)g is soft
pu-continuous.
(2) fou((F,A))C(fou(F,A)) , for any soft subsetF,A) in
X)a.
(3) (fnit(G.B))PCft(G,B)P, for any soft subsetG,B)
in SY(Y)g.
Proof. (1) = (2). Let (F,A) be any soft subset iSS(X)a.
Sincefyy(F,A) is soft closed inY, t*,B), thenfy, is soft
pu-continuous impIiesfp‘ul(fpu(F,A)) is soft closed in
(X, 1,A), which contains  (F,A). Thus
(F.A)C T (fou(F,A) gives
(FAC i (fu(F,A)) = folfou(FA). Therefore by
Theorem 1(4) fpu(F,A)éfpu(f@lfpu(F,A)).
Consequently by Theorem 2(2) we have,
fou(F,A) C fpu(F,A). This gives (2).
(2) = (1). Supposefpu(F,A)Cfpu(F,A) , for any soft
subset(F,A) in SS(X)a. To prove (1), we use Theorem 6.
Let (G,B) be a soft closed subset {iY, 7*,B). We show
that flgul(G, B) is soft closed. By our hypothesis and
Theorem 2(2),

ol (GBI (Tl (GB)CGE =  (GB)
By Theorem 2(3) and (*),
fou'(G.B)C fot(foufpu (G, B)) S f (G, B) or

fou'(G,B)C f3 (G, B) implies f,}(G,B) is soft closed in

(X, T,A). Thusfy, is soft continuous. This proves (1).

(1) = (3). Suppose thafp, is soft pu-continuous. Let
G,B) be any soft subset i85(Y)g. Since fp, is soft
pu-continuous, therefore by Theorems 7(3) and 2(1), we
have (foi (G,B))P foi (G,B)N(foit(G,B))C
Efot(CB)ARH(GBE = f,t((G,B))A(G,B)
for(G,B)°. Therefore, (f,1(G,B))PC f,i((G,B)P. This
proves (3).

(3) = (1) . Let (G,B) be soft closed in(Y,7%,B). We
show that fp*ul(G,B) is soft closed in(X,7,A). By

hypothesis = and  Theorem 6(2) 19,
(fgul(G,B))bng;}(G,B)bgfgul(G,B)) implies
(foir(G,B))PC o l(G,B). By Theorem  6(3)3,

fp‘ul(G,B) is soft closed in(X,1,A). Hence fp, is soft
pu-continuous. This proves (1)1

4 Soft pu-Open and Soft pu-Closed Functions

In this section, we define and discuss the characterizations
of soft pu-open, soft pu-closed functions. We also explore
the relationships amongst soft pu-open, soft pu-closed and
soft pu-continuous functions.

Definition 15. Let (X, 1,A) and(Y,7*,B) be two soft
topological spaces oveX and Y respectively and
u:X —Y and p: A— B be mappings. Then a soft
function fp, : SS(X)a — SS(Y)g is called soft pu-open
(respt. soft pu-closed), if for each soft open getA) in
SS(X)a, fou(F,A) is soft open (respt. soft closed) in
(Y, 7%,B).

Theorem 9. Let (X,7,A) and (Y,7*,B) be two soft
topological spaces oveX and Y respectively and
u: X —Y and p: A — B be functions. Let
fou : SS(X)a — SS(Y)g be a soft pu-closed (respt. soft
pu-open) function. Then for any soft 9&,B) in SS(Y)g
and any for any soft open (respt. soft closed)(§ef) in
(X,7,A) containing f,(G,B), there exists a soft open
(respt. soft closed) s¢Gy,B) containing(G,B) such that
fol(G1.B)C(F.A).

Proof. Let (G1,B) = (fpu((F,A)))°. Then calculations
show that N

fgul(G,B)g(F,A) implies (G,B)C(Gy,B). Since fp, is
soft pu-closed, therefor@s;, B) is soft open in(Y, 7%, B)
and by Theorem 1(1)and (3),
fai(GLB) = fab(fu(FACE = (folfu(F A
C((F,A)%)° = (F,A) or f31(G1,B)C(F,A). O

The following theorem gives the characterizations of soft
pu-open functions:

Theorem 10. Let (X,7,A) and (Y,7",B) be two soft
topological spaces oveX and Y respectively and
u: X —Y and p: A — B be mappings. Then the
following are equivalent:

(1) fpu : SS(X)a — SS(Y)g is soft pu-open.

(@© 2015 NSP
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(2) fpu(F,A)°C (fpu(F,A))°, for any soft subsetF,A) in
SS(X)a -

(3) For eacher € Xp and a soft nbdFy,A) of eg, there
exists a soft nbd (G,B) of fy(er) such that
(G,B)C fou(F1,A). .

Proof. (1) = (2). Since (F,A)°C(F,A), therefore by
Theorem 1(4), we havéy(F,A)°C fpu(F,A). Sincefyy is
soft pu-open, thereforg, F,A)° is soft open in(Y, 7%,B)
and is contained infpy(F,A). But (fpu(F,A))° is the
largest soft open set contained fg,(F,A). Therefore
fou(F, E)°C((fpu(F,E))°. This proves (2).

(2) = (3). Leter€Xa and(Fy1,A) a soft nbd ofer. Then
er€(F1,A)°. Since fpy(F1,A)°C(fpu(F1,A))° and so
fpu(eF)éfpu(FlaA)og(fpu(FlaA))og fpu(FlaA)- Put
(G,B) = (fpu(F1,A))°. Then(G,B) is a soft open nbd of
fpu(er) such tha(G, B)C fpy(F1,A). This proves (3).

(3) = (1). Let (F1,A) be a soft open nbd @ in Xa. By
(3), there exists a soft open nl§@,B) of fpy(er) such
that(G,B)C fpu(F1,A). Thus

fpu(F1,A) is soft open in(Y, 7%,B). O

The following theorem gives the characterization of soft

pu-closed functions:

Theorem 11. Let (X,7,A) and (Y,7*,B) be two soft
topological spaces oveX and Y respectively and
u:X—Yandp:A— B are mappings. A soft function
fpu : SS(X)a — SS(Y)g is soft pu-closed if and only if
fou(F,A)C fou(F, A) , for any soft subse(f, A) in SS(X)a.
Proof. Since (F,A)C(F,A), therefore by Theorem 1(4),
we have fpu(F,A)C fpu(F,A). By hypothesisfpu(F,A) is
soft closed which containgy,(F,A). Since fpu(F,A) is
the smallest soft closed set containifyg(F,A), therefore
fpu(F,A)Cfpu(F,A).

Conversely, suppose thdF,A) is a soft closed set in
(X,1,A). Then by supposition
This implies thatfp,(F,A) is soft closed in(Y, t*,B). This
proves thaffp, is soft pu-closed.]

We recall that a soft functiorip, : SS(X)a — SS(Y)g is
soft bijective, ifu: X — Y andp: A — B are soft bijective
mappings. Now we prove the following:

Theorem 12. Let (X,7,A) and (Y,7",B) be two soft
topological spaces oveX andY respectively. If a soft
bijective soft function fy, : S§(X)a — SS(Y)g is soft
pu-continuous, then for any soft subgEtA) in SS(X)a ,
we have( fpu(F,A))°C fou(F,A)°.

Proof. Since (fo(F,A))° is soft open in(Y,7*,B),
therefore by suppositiorﬁlgul(fpu(F,A))0 is soft open in
(X, 1,A). Sincefy, is soft injective, therefore by Theorem
2(2), we havef, ! (fou(F,A))°C folt fou(F.A) = (F,A) or
fout (Fou(F, A))°C(F,A) implies
foi-(fou(F.A))°C (F,A)° (%),

Since fpy is soft surjective, therefore by Theorem 2(2)
and (**) , we have

(fpu(F,A))° = fou( i (Fou(F, A))°) E fou(F, A)°. O

Proposition 5. If a soft function fp, : SS(X)a — SS(Y)g
is soft bijective, then for any soft subggt A) in SS(X)a,
we havefpy(F,A)¢ = (fou(F,A))C.

Proof. Since by definiton (F,A)¢ = (F¢A),
F¢: A — P(X) such that-¢(x) = X — F(x), for all x e A
andu: X — Y andp: A — B are bijective, therefore for
ally € B, we have

pr(FCaA) (y) = Uxep*l(y)ﬂAu(FC(X))v pil(y) NA#

Q.
= Uxep*l(y)ﬂAu(X —F(X), pil(y) NA# @.
:Y_ngpfl(y)ﬂAF(X)a p—l(y)ﬂA# Q.
= (fu(FA)C O

We use Proposition 5 to prove the following:

Theorem 13. Let (X,7,A) and (Y,7",B) be two soft
topological spaces oveX and Y respectively. A soft
bijective soft functionfp, : SS(X)a — SS(Y)g is a soft
pu-open function if and only if,, is soft pu-closed.

Proof. (F,A) is soft closed (respt. soft open) (X, 7,A) if
and only is(F,A)¢ is soft open (respt. soft closed). By
supposition,fy,(F,A)¢ is soft open (respt. soft closed) in
(Y,1%,B). Since fy, is soft bijective, therefore by
Proposition 5, we havéy,(F,A)¢ = (fpu(F,A))¢ is soft
open(respt. soft closed) ifY,7*,B) if and only if
fou(F,A) is soft closed(respt. soft open) (i, 7*,B). [J

Theorem 14. Let (X,7,A) and (Y,7",B) be two soft
topological spaces oveX and Y respectively. A soft
bijective soft functionfp, : S§(X)a — SS(Y)g is a soft
pu-open function if and only ifp]l is soft pu-continuous.
Proof. Necessity. Sincédy, is soft bijective, thereforé,
exists. Supposdpy is soft pu-open. LefF,A) be soft
open in(X,1,A). Then by suppositiorfpy(F,A) is soft
pu-openin(Y, 7*,B). But (o) ~*(F,A) = fou(F,A) gives
(foih)"*(F,A) is soft open in(Y,7*,B) under f,!. This
implies fgul is a soft pu-continuous.

Sufficiency. Supposép‘u1 is a soft pu-continuous. Then by
Theorem 6(2),(F,A) is soft open in(X,1,A) implies
(fouh) H(F,A) = fou(F,A) is soft open in(Y, 7*,B). This
proves thatfp, is soft pu-openl].

Definition 16. Let (X,7,A) and (Y,7%,B) be two soft
topological spaces oveX and Y respectively and
u: X —Yandp:A— Bare mappings. A soft function
fpu SS(X)a — SS(Y)g is called a soft
pu-homeomorphism, if

(1) fpu is soft bijective.

(2)fpu is soft pu-continuous.

3) fgul is soft pu-continuous.

Two soft topological space&X,1,A) and (Y,7%,B) are
soft homeomorphic, if there is a soft pu-homeomorphism
between them and we writX, 7,A)=(Y, 7", B).
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Combining Theorems 11, 13 and 14, we have:
Theorem 15. Let (X,7,A) and (Y,7*,B) be two soft
topological spaces oveX and Y respectively. Let

fou 1 SS(X)a — SS(Y)g be soft bijective soft function.

Then the following are equivalent:

(1) fpu is soft pu-open.

(2)fpy is soft pu-closed.

(3) fput is soft pu-continuous.

(4) fpu(F,A)C fpu(F,A), for any soft subsefF,A) in
X) A

Finally, by Theorem 15, we have;
Theorem 18. Let (X,7,A) and (Y,7*,B) be two soft
topological spaces oveX and Y respectively. Let

fou 1 SS(X)a — SS(Y)g be soft bijective soft function.

Then the following are equivalent:

(1) fpu and f 5! are soft pu-continuous.

(2)fpu is soft pu-continuous and soft pu-open.

(3) fpu is soft pu-continuous and soft pu-closed.

(4) fou(F,A) = fou(F,A), for any soft subsetF,A) in
X) A

5 Conclusion
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