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ORIGINAL STUDY

New Class Function in Dual Soft Topological Space

Maryam A. Al-Ethary a,*, Maryam S. Al-Rubaie b, Mohammed H.O. Ajam c

a Ministry of Education, Directorate of Educational Babylon, Hilla, Iraq
b Biology Department, College of Science, Al-Qasim Green University, Babylon 51013, Iraq
c Pathological Analysis Department, College of Science, Al-Qasim Green University, Babylon 51013, Iraq

Abstract

In this paper we introduce a new class of maps in the dual Soft topological space and study some of its basic properties
and relations among them, then we study dual Sof topen and dual Sof tclosed mapping.

Keywords: Dual soft set, Dual soft topological space, Dual soft continuity mapping, Dual Softopen mapping and dual
Softclosed mapping

1. Introduction

E ngineering, physics, computer science, eco-
nomics and many other fields world-wide

have many problems.
Scientists created a the model to simplify the work

with the real features, but unfortunately these
models very complex and do not give accurate re-
sults. The cause for not obtaining accurate results
was the classical methods due to the lack of
knowledge about natural phenomena and the
methods which used to measure them, for example
decision making in an environment have no a
database, so the classical theory that is based on a
clear and accurate basis is unable to deal With the
vague problems.
Molodtsov in Ref. [7] was presented the concept of

Soft set theory as a new mathematical tool to deal
with modeling vagueness. As a new mathematical
tool in order to deal with uncertainties. The soft set
relations were introduced as a sub soft set of the
Cartesian product of the soft sets and many related
concepts such as equivalent soft set relation by
Babitha KV, Sunil JJ [4]. Although Shabir and Naz in
Ref. [9] introduced the study of Soft topological
space. Maji et al. [8] the researcher has conducted
studies regarding to the methods related to the
theory of Soft topology and offered a comprehensive
theoretical study on it. Pei and Miao [5] He steered a

study on the Soft group and demonstrated that it is a
type of information system. They in 2021 dual Soft
theory were defined by Al swidi L. A., Reyadh D. A.,
Hadi M. H. [3], for briefness, they will represent it
(d.s.). The dual Soft local function and dedoual Soft
ideal topological space is studied by investigator Al
Rubaie M. and Al Ethary M [1]. In 2023 Al Rubaie M.
and Al Ethary M [2]. found a new sort of Soft dual
separation axioms. In 2024, Mohammed Abu
Saleem [6] introduced the soft covering map on a
soft topological space and the notion of a soft local
homeomorphism.

2. Preliminaries

Definition 2.1. [4]: Let U1 and U2 are initial uni-
verses sets and E be the set of all potential bound-
aries under consideration as for U1 and U2. Whereas
parameters are descriptions, features or properties
of members of the initials universes sets.
The triple ðAD;W ;GDÞ is dual soft set over U1 and U2

where, W ;GD are functions from ~Е to power of U1

and U2 respectively, so

ðAD;W ;GDÞ¼fðr;WðkÞ;GðtÞÞ;
cr2ADg∪fðr; ∅ ; ∅ Þ; cr2 ~Е�ADg:

The collection of all dual soft sets is called the
dual soft space and is denoted by DsðU1;U2Þ~Е .
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Definition 2.2. [4]: The dual Soft crossroads of dual
Soft sets ðAD;W1;G1Þ and ðBD;W2;G2Þ over a com-
mon universes U1 and U2 and AD;BD are subsets of
the parameters ~Е of association for U1 and U2, is
defined as the dual Soft set ðC;H1;H2Þ where C ¼
(AD ∪BDÞ and

Denoted by ðC;H1;H2Þ ¼ ðAD;W1;G1Þ∩DðBD;W2;G2Þ.

Definition 2.3. [4]: The dual Soft connection of
dual Soft sets ðAD;W1;G1Þ and ðBD;W2;G2Þ over a
typical universes U1 and U2 and AD;BD are subsets
of the parameters ~Е of members for U1 and U2, is
defined dual Soft set ðC;H1;H2Þ where C ¼ (AD ∪BDÞ
and

Denoted by ðC;H1;H2Þ ¼ ðAD;W1;G1Þ∪DðBD;W2;G2Þ.
Definition 2.4. [4]: Assume that the sets U1 and U2

are the primary universes sets and ~Е are a param-
eters of members of the sets U1 and U2, then

1. ∅Ds ¼ ð~Е;W ;NÞ ¼ fðr;∅;∅Þ;cr2~Еg that is
WðrÞ ¼ NðrÞ ¼ ∅;cr2~Е is called the dual empty
Soft set.

2. XDs ¼ ð~Е;W ;NÞ ¼ fðr;∅;∅Þ;cr2~Еg that is
WðrÞ ¼ NðrÞ ¼ X;cr2~Е is called the dual abso-
lute Soft set.

Definition 2.5. [4]: The singular dual Soft point for
any subset A of the parameter ~Е of members for the
universes sets U1 and U2 is ðr;WðkÞ;GðtÞÞ of the dual
Soft set ðAD;W ;GÞA for any point e in E.

Definition 2.6. [4]: The sub collection StTE of
DSðU1;U2ÞE

is called dual Soft topology StTE on XDs if
satisfy. ∅Ds , XDs 2StTE.

1. If FGA, f1G1B2StTE then FGA∩f1G1B2StTE:
2. For any index L if fiGiAI 2StTE: Then ∪i2LfiGiAI

2StTE:

So StTE ¼ {∅Ds , XDs, FGA} is dual Soft topology and
(XDs, StTEÞ is dual Soft topological space.

Definition 2.7. Let (XDs, StTEÞ be a dual Soft topo-
logical space over XDs . A dual Soft set ðAD;W ;GÞ
over XDs is said to be a closed dual Soft set in XDs , if
its relative complement ðAD;W ;GÞc belong to StTE.

Proposition 2.8. Let (XDs, StTEÞ be a dual Soft topo-
logical space over XDs. Then the collection
StTEa ¼ fADa;W ;Gj ðAD;W ;GÞ2StTE for each a2E,
defines a topology on XDs.

Definition 2.9. Let X ¼ fx1;x2;…;xng;Y ¼ fy1;y2;…;
ymg;E ¼ fe1; e2;…; eig;

A ¼ fe1; e2;…; ejg;Hj< i;A⊆E. Then the point exy is
write on this way exy ¼ fei; xn; ym g; such that ei2A;
xn2X; ym2Y :

Definition 2.10. Let (XDs, StTEÞ be a dual Soft topo-
logical space over XDs. A dual Soft set ðAD;W ;GÞ
over XDs. Then the dual Soft closure of ðAD;W ;GÞ,
denoted by ðAD;W ;GÞ is the intersection of all
dual Softclosed super sets of ðAD;W ;GÞ.

Definition 2.11. Aual Soft topological space (XDs,
StTEÞ be a over XDs. A dual Soft set FGB over XDs.
exy2XDs. Then exy is said to be a dual Soft interior
point of FGB, if there exists a dual Softopen set FGA

such that exy2FGA3FGB.

Definition 2.12. Let (XDs, StTEÞ be a dual Soft topo-
logical space over XDs. A dual Soft set FGB ended
XDs. exy2XDs. Then FGB is said to be dual Soft
neighborhood of XDs, if there exists a dual Softopen
set FGA such that exy2FGA3FGB.

Definition 2.13. Adual Soft topological space (XDs,
StTEÞ ended XDs then dual soft interior of set FGA ended

�
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XDs is denoted by ðFGAÞo and is Know as the asso-
ciation of all dual Soft sets contained in FGA.
Thus ðFGAÞo is the largest dual Softopen contained
inFGA.

3. Doual soft topology on function space

Definition 3.1. Let (A, F, G) be a dual Soft set over
XDS, the dual Soft set is called a dual Soft point,
denoted by exy if for element e2E; FGe ¼ fðe; x; yÞg
and FGðecÞ ¼ ∅ for all ec2E� feg .

Definition 3.2. Let (XDs, StTE) and (YDs, StT 0
E) be two

dual Soft topological space such that:
fDS: (XDs, StTEÞ / (YDs, StT 0

E) be a mapping, for each
dual Soft neighborhood FGB of fDS(exy) if there
existis a dual Soft neighborhood FGA of exy such that
fDSðFGAÞ3FGB then fDS is dual Soft continuity
mapping at ðexyÞ.
If fDS is dual Soft continuity mapping for all ðexyÞ
then fDS is Know as dual Soft continuity mapping.

Example 3.3. Let X ¼ fx1; x2g;Y ¼ fy1;y2g;E ¼ fe1;
e2; e3g;A ¼ fe1; e2g
StTE ¼fXDS;∅DS;FGA;F1G1Ag; StT

‘

E ¼fXDS;∅DS;HKA;
H1K1Ag where

FGA¼
��

e1;fx2g;
�
y1
��

;
�
e2;X;

�
y2
��

; ðe3; ∅ ; ∅ Þ �
F1G1A¼

��
e1;X;

�
y1
��

; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ �
HKA¼

��
e1;fx1g;

�
y2
��

;
�
e2;X;

�
y1
��

; ðe3; ∅ ; ∅ Þ �
H1K1A¼

��
e1;X;

�
y2
��

; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ �
If we get the mapping fDS: (XDs, StTE; IIðU1;U2Þ Þ /

(XDs, StT 0
E; IIðU1;U2Þ) defined as fDSðx1Þ ¼ x2; fDSðx2Þ ¼

x1; fDSðy1Þ ¼ y2; fDSðy2Þ ¼ y1 then since f�1
DS ðHKAÞ ¼

FGA and f�1
DS ðH1K1AÞ ¼ F1G1A , then fDS is a dual Soft

continuous mapping.

Theorem 3.4. Let (XDs, StTEÞ and (YDs, StT 0
E) be two

dual Soft topological space such that:
fDS: (XDs,StTEÞ / (YDs,StT 0

E; ) be a mapping. Then the
next conditions are same:

1) fDS: (XDs, StTEÞ / (YDs, StT 0
E) is a dual Soft con-

tinuity mapping.
2) For any dual Softopen set FGB over YDs, f�1

DS ðFGBÞ is
dual Softopen set over XDs.

3) For any dual Softclosed set FGH over YDs, f�1
DS ðFGHÞ

is dual Softclosed set over XDs.
4) For any dual Soft set FGA over XDs, fDSðFGAÞ3

fDSðFGAÞÞ.
5) For any dual Soft set FGK over YDs, f�1

DS ðFGKÞÞ3
f�1
DS ðFGKÞ.

6) For any dual Soft set FGB over YDs,
f�1
DS ððFGBÞoÞ3ðf�1

DS ðFGBÞÞo.

Proof. 1 /2 Let FGB be a dual Softopen set over YDs

and exy2f�1
DS ðFGBÞ be any dual Soft point. Then fDSðe;

x; yÞ ¼ ðfDSðeÞ; x; yÞ2FGB, since fDS is a dual Soft
continuous mapping. There exists exy2FGA2StTE

such that fDSðFGAÞ3FGB. This implies that
exy2FGA3f�1

DS ðFGBÞ, f�1
DS ðFGBÞ is a dual Softopen set

over XDS.
(2) / (1) Let exy be a dual Soft point and
fDSðexyÞ2FGB be an arbitrary dual Soft neighbor-
hood. Then exy2f�1

DS ðFGBÞ is a dual Soft neighbor-
hood and fDSðf�1

DS ðFGBÞÞ3FGB. Thus fDS is a dual Soft
continuous mapping.
(3) / (4) Let FGA be a dual Softopen set over XDs.
Since FGA3f�1

DS ðfDSðFGAÞÞ and fDSðFGAÞ3fDSðFGAÞ,
we have FGA3f�1

DS ðfDSðFGAÞÞ3f�1
DS ðfDSðFGAÞÞ. By

part (3) since f�1
DS ðfDSðFGAÞ is a dual Softclosed set

over XDs, FGA3f�1
DS ðfDSðFGAÞÞ. Thus fDSðFGAÞ3fDS

ðf�1
DS ðFGAÞÞ3fDSðFGAÞ, is obtained.

(4) / (5) Let FGB be a dual Soft set over YDs and
f�1
DS ðFGBÞ ¼ FGA. By part (4) we have fDSðFGAÞ ¼
fDSðf�1

DS ðFGBÞÞ3fDSðf�1
DS ðFGBÞÞ3FGB. Then f�1

DS ðFGBÞ
¼ FGA3f�1

DS ðfDSðFGAÞÞ3f�1
DS ðFGBÞ.

(5) / (6) Let FGB be a dual Soft set over YDs.
Substituting �FGB for condition in (5). Then
f�1
DS ðFGB

cÞ3f�1
DS ðFGB

cÞ since ðFGBÞo ¼ ðFGB
cÞ, then we

have f�1
DS ððFGBÞoÞ ¼ f�1

DS ððFGB
cÞÞc ¼ ðf�1

DSðFGB
cÞÞc 3

ð f�1
DSðFGB

cÞÞ
c
¼ ð ðf�1

DSðFGBÞÞcÞ
c
¼ ðf�1

DS ðFGBÞÞo :
(5)/ (6) Let FGB be a dual Softopen set over YDs. Then
since ðf�1

DS ðFGBÞÞo3f�1
DS ðFGBÞ ¼ f�1

DS ððFGBÞoÞ3
ðf�1
DS ðFGBÞÞo, ðf�1

DS ðFGBÞÞo ¼ f�1
DS ðFGBÞ is obtained.

This implies that f�1
DS ðFGBÞ is a dual Softopen set

overXDs.

Theorem 3.5. Suppose fDS: (XDs, StTEÞ / (YDs, StT 0
E; )

is a dual Soft continuity mapping, then for each f2
E; fDSf : ðY;Tf;EÞ/ðY;T 0

f;EÞ is a dual Soft contin-
uous mapping.

Proof. Let ðG;EÞ2T 0
f then there exists a

dual Softopen set FGB over YDs such that GðfÞ ¼ FGB.
Since fDS: (XDs, StTEÞ/ (YDs, StT 0

E; ) is a dual Soft
continuity mapping, f�1

DS ðFGBÞ is a dual Softopen
set over XDs and f�1

DS ðFGBðfÞÞ ¼ f�1
DSGðfÞ ¼

f�1
DS ðG;EÞðfÞ is an Soft open set. This implies that
fDSf is a Soft continuous mapping.
Now we give an example to show that the converse
of above theorem dose not hold.
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Example 3.6. Let X ¼ fx1;x2g;R ¼ fr1;r2g;E ¼ fe1;e2;
e3g;A ¼ fe1; e2g
StTE ¼ fXDS;∅DS;FGA;F1G1A;F2G2A;F3G3Ag. Y ¼ fy1;
y2g; Q ¼ fq1; q2g, StT 0

E ¼ fYDS;∅DS;HKA;H1K1A;
H2K2A;H3K3Ag such that:

FGA¼fðe1;fx2g;fr1gÞ; ðe2;X;fr2gÞ; ðe3; ∅ ; ∅ Þ g

F1G1A¼fðe1;fx1g; ∅ Þ; ðe2;fx1g;fr1gÞ; ðe3; ∅ ; ∅ Þ g

F2G2A¼fðe1;X;fr1gÞ; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ g

F3G3A¼fðe1; ∅ ; ∅ Þ; ðe2;fx1g; ∅ Þ; ðe3; ∅ ; ∅ Þ g

HKA¼
��

e1;
�
y1
�
;
�
q2
��

;
�
e2;Y;

�
q1
��

; ðe3; ∅ ; ∅ Þ �
H1K1A¼

��
e1;

�
y2
�
; ∅

�
;
�
e2;

�
y2
�
; ∅

�
; ðe3; ∅ ; ∅ Þ �

H2K2A¼
��

e1;Y;
�
q2
��

;
�
e2;Y;

�
q1
��

; ðe3; ∅ ; ∅ Þ �
H3K3A¼

�ðe1; ∅ ; ∅ Þ;�e2;�y2�; ∅�
; ðe3; ∅ ; ∅ Þ �

If we get the mapping fDS: (XDs, StTEÞ / (YDs, StT 0
E)

defined as

fDSðx1Þ¼y2; fDSðx2Þ¼y1; fDSðr1Þ¼q2; fDSðr2Þ¼q1:

Then fDS is not a dual Soft continuous mapping,
because fDS

�1ðH1K1AÞ;StTE. But fDSðe1Þ : ðXDs;
StTEe1Þ/ ðYDs; StT 0

Ee1Þ and fDSðe2Þ : ðXDs; StTEe2Þ /
ðYDs; StT 0

Ee2Þ are dual Soft continuous mapping.

Here StTEe2 ¼ fXDS;∅DS; ðe1; fx2g; fr1gÞ; ðe1; fx1g; ∅Þ;
ðe1;X; fr1gÞg

StTEe2 ¼fXDS;∅DS; ðe2;X;fr2gÞ; ðe2;fx1g;fr1gÞ;
ðe2;X;YÞ; ðe2;fx1g; ∅ Þg

StT 0
Ee1 ¼

�
YDS;∅DS;

�
e1;

�
y1
�
;
�
q2
��

;
�
e1;

�
y2
�
; ∅

�
;�

e1;Y;
�
q2
���

StT 0
Ee2 ¼

�
YDS;∅DS;

�
e2;Y;

�
q1
��

;
�
e2;

�
y2
�
; ∅

�
;�

e2;
�
y2
�
; ∅

��
:

Definition 3.7. Let (XDs, StTE; IIðU1;U2Þ Þ and (YDs, StT 0
E;

IIðU1;U2Þ) be two dual Soft topological spaces, fDS:
(XDs, StTEÞ / (YDs, StT 0

E) is a mapping.

a) If the image fDSðFGAÞ of any dual Softopen set FGA
over XDs is a dual Softopen set in YDs, then fDS is
called to be a dual Softopen mapping.

b) If the image fDSðFGBÞ of any dual Softclosed set
FGB over XDs is a dual Softclosed set in YDs, then fDS

is said to be a dual Softclosed mapping.

Proposition 3.8. If fDS: (XDs, StTEÞ/ (YDs, StT 0
E; ) is

dual SoftopenðclosedÞ mapping, then for each f2E,
fDSf : ðX;Tf;EÞ/ðY;T 0

f;EÞ is an dual SoftopenðclosedÞ
mapping.

Proof. The proof of the proposition is direct and it is
left to the reader.
To make Note that the notions of dual Soft contin-
uous, dual Softopen , dual SoftðclosedÞ mapping are all
independent of any other.

Example 3.9. Let (XDs, StTE; Þ be dual Soft Discrete
topological space and (XDs, StT 0

EÞ be dual Soft
Indiscrete topological space. Then 1DS: (XDs, StTEÞ /
(XDs, StT 0

E; ) is a dual Softopen and dual SoftðclosedÞ
mapping. But it is not dual continuous mapping.

Example 3.10. Let X ¼ fx1;x2g;Y ¼ fy1;y2g;E ¼ fe1;
e2; e3g;A ¼ fe1; e2g
StTE¼fXDS;∅DS;FGA;F1G1A;F2G2Ag;StT 0

E¼fXDS;∅DS;
HKA;H1K1Ag where

FGA¼
��

e1;fx2g;
�
y1
��

;
�
e2;X;

�
y2
��

; ðe3; ∅ ; ∅ Þ �
F1G1A¼

��
e1;X;

�
y1
��

; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ �
F2G2A¼fðe1;X; ∅ Þ; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ g

HKA¼
��

e1;fx1g;
�
y2
��

;
�
e2;X;

�
y1
��

; ðe3; ∅ ; ∅ Þ �
H1K1A¼

��
e1;X;

�
y2
��

; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ �
If we get the mapping fDS: (XDs, StTE; IIðU1;U2Þ Þ /

(XDs, StT 0
E; IIðU1;U2Þ) defined as fDSðxiÞ ¼ x1; fDSðyiÞ ¼

y1; i ¼ 1; 2. It is clear that:

f�1
DS ðHKAÞ¼fðe1;X; ∅ Þ; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þg
f�1
DS ðH1K1AÞ ¼ fðe1;X;∅Þ; ðe2;X;YÞ; ðe3;∅;∅Þg then
fDS is a dual Soft continuous mapping, but
fDSðFGAÞ ¼ fðe1; fx1g; fy1gÞ; ðe2;X; fy1gÞ; ðe3; ∅; ∅Þ g
fDSðF1G1AÞ¼

��
e1;X;

�
y1
��

; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ �
fDSðF2G2AÞ¼fðe1;X; ∅ Þ; ðe2;X;YÞ; ðe3; ∅ ; ∅ Þ g

Then it is not both dual Softopen and dual Softclosed
mapping.

Example 3.11. Let X ¼ fx1; x2; x3 g;R ¼ fr1; r2g;E ¼
fe1; e2; e3g;A ¼ fe1; e2g
StTE¼fXDS;∅DS;FGA;F1G1A g;
Y ¼ fy1; y2g;Q ¼ fq1; q2g
StT 0

E ¼ fXDS;∅DS;HKA;H1K1Ag where

FGA¼fðe1;fx1;x2g;fr1gÞ; ðe2;X;fr2gÞ; ðe3; ∅ ; ∅ Þ g
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F1G1A¼fðe1;fx2g;fr1gÞ; ðe2;fx2g;fr2gÞ; ðe3; ∅ ; ∅ Þ g

HKA¼
��

e1;Y;
�
q1
��

;
�
e2;Y;

�
q2
��

; ðe3; ∅ ; ∅ Þ �
H1K1A¼

��
e1;

�
y2
�
;
�
q1
��

;
�
e2;

�
y2
�
;
�
q2
��

; ðe3; ∅ ; ∅ Þ �
the mapping fDS: (XDs, StTE; IIðU1;U2Þ Þ/ (XDs, StT 0

E;
IIðU1;U2Þ) defined as fDSðx1Þ ¼ y1; fDSðx2Þ ¼ fDSðx3Þ ¼ y2

fDSðr1Þ¼q1; fDSðr2Þ¼q2

then fDS is a dual Softopen mapping , but fDS is not
dual Soft continuous mapping because f�1

DS ðH1K1AÞ is
not dual open set, fDS is not dual Softclosed mapping
because ðFGAÞc is dual Softclosed set but fDSðFGAÞc is
not dual Softclosed set.

Example 3.12. Let X ¼ fx1;x2;x3 g;R ¼ fr1; r2g;E ¼
fe1; e2; e3g;A ¼ fe1; e2g
StTE¼fXDS;∅DS;FGA;F1G1A g;
Y ¼ fy1; y2g;Q ¼ fq1; q2g
StT 0

E ¼ fXDS;∅DS;HKA;H1K1Ag where

FGA¼fðe1;fx1;x3g;fr2gÞ; ðe2;fx1;x3g;fr1gÞ; ðe3; ∅ ; ∅ Þ g

F1G1A¼fðe1;fx3g;fr2gÞ; ðe2;X;fr1gÞ; ðe3; ∅ ; ∅ Þ g

HKA¼
��

e1;Y;
�
q2
��

;
�
e2;Y;

�
q1
��

; ðe3; ∅ ; ∅ Þ �
H1K1A¼

��
e1;

�
y1
�
;
�
q2
��

;
�
e2;

�
y1
�
;
�
q1
��

; ðe3; ∅ ; ∅ Þ �
the mapping fDS: (XDs, StTE; IIðU1;U2Þ Þ/ (XDs, StT 0

E;
IIðU1;U2Þ) defined as fDSðx1Þ ¼ y1; fDSðx2Þ ¼ fDSðx3Þ ¼ y2

fDSðr1Þ¼q1; fDSðr2Þ¼q2

then fDS is a dual Softclosed mapping, but fDS is not
dual Soft continuous mapping because f�1

DS ðH1K1AÞ is
not dual open set, fDS is not dual Softopen mapping
because F1G1A is dual Softopen but fDSðF1G1AÞ is not
dual Softopen set.

Theorem 3.13. Let (XDs, StTEÞ and (YDs, StT 0
E) be two

dual Soft topological spaces, fDS: (XDs, StTEÞ / (YDs,
StT 0

E; ) is mapping.

a) fDS is dual Softopen mapping ↔ for any dual Soft
set FGA over XDs, fDSðFGAÞo3ð fDSðFGAÞÞo is
satisfied.

b) fDS is dual Softclosed mapping ↔ for any dual Soft
set FGA over XDs, fDSðFGAÞ3fDSðFGAÞ is satisfied.

Proof. a) Let fDS be a dual Softopen mapping and Let
FGA be an arbitrary dual Soft set over XDs. FGA

o is
dual Softopen set and FGA

o3FGA. Since fDS is a

dual Softopen mapping, fDSðFGA
oÞ is a dual Softopen set

in YDs and fDSðFGA
oÞ3fDSðFGAÞ. Thus fDSðFGA

oÞ3
fDSðFGAÞo is obtained.
Conversely, let FGA be an arbitrary dual Soft
set over XDs. Then FGA ¼ FGA

o. From the condition
of theorem, we have fDSðFGA

oÞ3fDSðFGAÞo. Then
fDSðFGAÞ ¼ ðfDSðFGAÞoÞ3ðfDSðFGAÞÞo 3fDSðFGAÞ.
This implies that fDSðFGAÞ ¼ ðfDSðFGAÞÞo.
b) Let fDS be a dual Softclosed mapping and FGA be
an arbitrary dual Soft set over XDs. Since fDS is a
dual Softclosed mapping, fDSðFGAÞ is a dual Softclosed
set over YDs and fDSðFGAÞ3fDSðFGAÞ, Thus
fDSðFGAÞ3fDSðFGAÞ is obtained.
Conversely let FGA be an arbitrary dual Soft set
over XDs. From the condition of theorem, fDSðFGAÞ3
fDSðFGAÞ ¼ fDSðFGAÞ3fDSðFGAÞ. This means that
fDSðFGAÞ ¼ fDSðFGAÞ.

Definition 3.14. Let (XDs, StTE; IIðU1;U2Þ Þ and (YDs,
StT 0

E; IIðU1;U2Þ) be two dual Soft topological spaces,
fDS: (XDs, StTEÞ / (YDs, StT 0

E) be a mapping , if fDS is a
bijective, dual Soft continuous and f�1

DS is a dual Soft
continuous mapping, then fDS is said to be a dual
Soft homeomorphism from XDs to YDs, when a dual
Soft homeomorphism fDS exists btween XDs and YDs

we say that XDs is dual Soft homeomorphism to YDs.

Theorem 3.15. Let (XDs, StTEÞ and (YDs, StT 0
E) be two

dual Soft topological spaces, fDS: (XDs, StTEÞ/ (YDs,
StT 0

E; ) be a bijective mapping. Then the following
conditions are equivalent:

(1) fDS is a dual Soft homeomorphism.
(2) fDS is a dual Soft continuous and dual Soft closed

mapping.
(3) fDS is a dual Soft continuous and dual Softopen

mapping.

Proof. It is easily obtained.

4. Conclusion

In this work, a new mapping was introduced
using the dual Soft set in the dual Soft topological
space, called the dual Soft continuous mapping, and
its properties and relationships were studied. Also,
the dual Softopen , dual Softclosed mapping and dual
Soft homeomorphism was presented.
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