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Abstract 
  The aim of this work is to investigate and study soft Tychonoff space and 
some new soft spaces such as soft 3TPR − , soft 3TSCR − , soft 4TPN − , soft 

5TSCN − , soft 3
2 TCRS − , soft 3TSPR − , soft 4TSPN −  and soft 2

5S CN T−  
in this work the relationships between these new soft spaces such as soft 
public regular, soft public normal, soft strongly completely regular, soft semi 
completely normal and with well known axioms soft 3T , soft 4T  and soft 5T  
are obtained, Further, the relationships between these new soft spaces with 
each other are studied. We prove that each soft 3TSCR −  space is soft 
Tychonoff space, also in this paper we show that each soft 3T space is soft 

3TPR − , each soft 4T space is soft 4TPN −  and each soft 5T space is soft 
5TSCN − . Finally, depending on the above soft spaces and properties of the 

soft fuzzy spaces, the new types of soft fuzzy spaces can be introduced like 
Soft fuzzy public regular, Soft fuzzy strongly completely regular, and others. 
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1. Introduction 

 
     The notation of soft sets is a novel concept was first introduced by 
Molodtsov [18] is a completely new approach for modeling vagueness and 
uncertainty. In [24], Molodtsov applied successfully in directions like, 
operations research, Riemann-integration, Perron integration, smoothness of 
functions, probability and theory of measurement. Some important 
applications of soft sets are in information systems and decision making 
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 problems can be seen ([15],[16],[17]). In recent years, after presentation of 

the operations of soft sets theory many interesting applications of soft set 
theory have been studied increasingly [10, 11, 12, 13, 14]. In [19] Min 
investigated some properties of such soft separation axioms. After that 
Kandil et al. [20] introduced new soft separation axioms based on the soft 
semi open sets which are more general than of the open soft sets. 
 
     The aim of this paper is to investigate and study soft Tychonoff space and 
some new soft spaces such as soft 3TPR − , soft 3TSCR − , soft 4TPN − , soft 

5TSCN − , soft 3
2 TCRS − , soft 3TSPR − , soft 4TSPN −  and soft 2

5S CN T− . 
Further, in the present work, the relationships between these new soft spaces 
such as soft public regular, soft public normal, soft strongly completely 
regular, soft semi completely normal and with well known axioms soft 3T , 
soft 4T  and soft 5T  are obtained, Moreover, the relationships between these 
new soft spaces with each other are studied. We prove that each soft 

3TSCR −  space is soft Tychonoff space, also in this paper we show that each 
soft 3T space is soft 3TPR − , each soft 4T space is soft 4TPN −  and each 
soft 5T space is soft 5TSCN − . Further, the interesting ideas of soft set 
theory have been expanded and studied by embedding the notations of fuzzy 
sets. In another side, in this paper depending on the above spaces and 
properties of soft fuzzy spaces, the new types of soft fuzzy spaces can be 
introduced like soft fuzzy public regular, soft fuzzy strongly completely 
regular, etc,. Finally, some suggestions for future work are laid out. 
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 2. DEFINITIONS AND NOTATIONS 

The following definitions have been used to obtain the results and properties 
developed in this paper.  
 
Definition 2.1 ([4], [5], [12]). A pair ),( AF  is called a soft set (over U ) 
where F  is a mapping )(: UPAF → . That means the soft set is a 
parameterized collection of subsets of the set U . In another side, any set 

)(eF , Ee∈ , may be considered from this collection as the set of −e
approximate elements of the soft set, or as the set of e-elements of the soft set 

),( AF . Therefore, we can consider that this soft set can be not a set. Let 
),( AF and ),( BG be two soft sets over the common universeU , then ),( AF

is called a soft subset of ),( BG if BA ⊆  and for all Ae∈ , )(eF and )(eG are 
identical approximations. We write ),( AF ⊆~  ),( BG . Further, we say that 

),( AF is a soft superset of ),( BG , if ),( BG is a soft subset of ),( AF and we 
say that they are soft equal if each one is a soft subset of other. Moreover, 

),( AF  is called a null soft set, denoted by =Φ (φ ,φ ), if for each
AeeF ∈∀= ,)( φ . Also, it is denoted by ),( EU  and called universal soft set, 

if for each AeUeF ∈∀= ,)( .The family of all soft sets ),( AF over a universe 
U  and the parameter set A  is denoted by )( AUSS . 
 

, Xover  two soft setsbe ),( BGand ),( AFLet ) , [13][9]Definition 2.2: (
, Ce∈and for all  BAC =where  ,),( CHunion is the soft set then their 

. We BAe ∈if  )()( eGeF , ABe −∈if  )(eG, BAe −∈if  )()( eFeH =
and ),( AFfor any two soft sets [8] Further, . ),( CH=),( BG),( AFwrite 

and we  , Xover  ),( CHintersection is the soft set  their Xover  ),( BG
)()()( eGeFeH =, and BAC =where , ),( BG∏),( AF=),( CH write

. Ce∈for all  
 

is a soft  ),( AF)( AUSS∈),( AF
}{)( xeF = satisfy Ae∈and  Ux∈),( AUpoint in 

The . xeby  ),( AF}{eAe −∈′∀,φ=′)(eF
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 denoted by and is ),( AGsoft set  belonging to theis said to be  xepoint soft 

.)()( eGeF ⊆and  Ae∈, if for the element ),(~ AGex ∈ 
 

. The complement of Ube a soft set over ),( AFLet  ])7([ 4:Definition 2.
 cAF ),( as writtenis it  ,),( EUwith respect to the universal soft set),( AF

, where),( DF c and defined by 
cUeFAeUeFAeED })(|{})(|{\ =∈==∈=,De∈and for all  , 

 



 ∈

=
.,

,)(\
)(

OtherwiseU
AeifeFU

eF c 

. Ucollection of soft sets over  a is τ Assume that .([3], [2]) 5:Definition 2.
the following  such that τif  Ua soft topology on  said to beis  τThen 

axioms: 
                       .τbelong to  ),( EU, Φ(i)  

 ),( ii
Ii

AF
∈
, such that τ of soft sets in Iiii AF ∈)},{( collectionany  For(ii) 

 .τbelongs to  
         .τbelongs to  intersection, their τsoft sets in  pair ofany For (iii)  
Further, . Ua soft topological space over  said to beis  ),,( τEUThe triplet 

called is complement its and  Ucalled soft open set in is τ inmember  any
. Usoft closed set in  

 
. )(),( EUSSAF ∈be a soft topological space and ),,( τEULet  6Definition 2.

Then 
 

is the intersection of all ),( AFcl, denoted by ),( AFThe soft closure of (1) 
i.e, (),( AFclosed soft super sets of 

).]2[2) ()},(~),(),(:),{(),( BGAFandsetclosedsoftisBGBGAFcl ⊆∏= 
 

is the union of all open ),int( AF, denoted by ),( AF(2) The soft interior of 
i.e,  (),( AFsoft subsets of 

).]2[2) ()},(~),(),(:),{(),int( AFBGandsetopensoftisBGBGAF ⊆=  
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 ).[21]()),(int((~),( AFclAF ⊆ is called soft semi open set iff),( AF(3)  

 
andUa soft topological space over  is ),,( τEU thatAssume  7Definition 2.

soft open two space if there exist −1T is called a soft ),,( τEU n. TheUyx ∈,
),(~ BGey ∈and ),(~ AFey ∉and ),(~ AFex ∈such that ),( BGand ),( AFsets 

space if −1Tsemi is called a soft  ),,( τEU). Moreover, ]2[2(),(~ BGex ∉and 
and ),(~ AFex ∈satisfy ),( BGand ),( AFopen sets semi soft two there exist 

 ]).1([2),(~ BGex ∉and ),(~ BGey ∈and ),(~ AFey ∉ 
 

a soft topological space over  is ),,( τEU Assume that([22]). Definition 2.8 
 .),(~ AFex ∉such that Ux∈and  Ua soft closed set in  be),( AF and let ,U

, ),(~ BGex ∈such that ),( CHand ),( BGsoft open setstwo If there exist 
a soft said to be is  ),,( τEU, then Φ=∏ ),( CH),( BGand),( CH⊆~),( AF

space.−3Tspace is called a soft −1TA soft regular regular space.  
 

a soft topological space over  is ),,( τEU Assume that ([22]).Definition 2.9 
),( AFsoft closed sets such that be two ),( BG,),( AFand let  U

such that ),( DKand  ),( CHsoft open setstwo If there exist  .Φ=∏ ),( BG
is  ),,( τEU, then Φ=∏ ),( DK),( CHand ),( DK⊆~),( BG,),( CH⊆~),( AF

−4Tspace is called a soft −1TA soft normal called a soft normal space. 
space. 

 
Definition 2.10 ([28]). Let ),,( τEU  be a soft topological space over U  and 
let ),( AF , ),( BG be two non-empty soft subsets of ),( EU . Then we say that 

),( AF , ),( BG are two separated sets if ),( AF Φ=∏ )),(( BGcl  and 
)),(( AFcl Φ=∏ ),( BG . 

 
Definition 2.11 ([28]). A soft topological space ),,( τEU

),( AF
and ),( BG there exist two soft open sets ),( CH  and ),( DK such that ⊆~),( AF
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 ),( CH ⊆~),( BG ),( DK and ),( CH Φ=∏ ),( DK . A soft completely normal 

−1T space is called a soft −5T space. 
 
Definition 2.12 ([27]) Let ),( EX and ),( KY be soft classes and let u : X →Y 
and p : E→K be mappings. Then a mapping f : ),( EX → ),( KY is defined 
as: for a soft set ),( AF in ),( EX , ),),,(( BAFf KApB ⊆= )(  is a soft set in 

),( KY given by 







= ∪

−∈

)())(,(
)(1

αβ
βα

FuAFf
Ap 

for .K∈β )),,(( BAFf is 

called a soft image of a soft set ),( AF . If B = K, then we shall write
)),,(( KAFf as ),( AFf . 

 
Definition 2.13 ([27]) Let f : ),( EX → ),( KY be a mapping from a soft class

),( EX to another soft class ),( KY and ),( CG a soft set in soft class ),( KY
where .KC ⊆  Let u : X →Y and      p : E →  K be mappings. Then 

),),,(( 1 DCGf − ),(1 CpD −= is a soft set in the soft classes ),( EX defined as: 
)))((())(,( 11 αα pGuCGf −− = for ),),,((. 1 DCGfED −⊆∈α is called a soft 

inverse image of ),( CG : Hereafter, we shall write )),,(( 1 ECGf − as 
),(1 CGf − . 

 
Theorem 2.14 ([27]) Let f : ),( EX → ),( KY , u : X →Y and p : E→K be 
mappings. Then for soft sets ),,( AF ),( BG  and a family of soft sets ),( ii AF in 
the soft class ),( EX we have: 
(1) Φ=Φ)(f , 
(2) ),()),(( KYEXf = , 
(3) )),(()),(()),(),(( BGfAFfBGAFf  =  in general 

)),(()),(( ii
Ii

ii
Ii

AFfAFf
∈∈

=  , 

(4) )),(()),(()),(),(( BGfAFfBGAFf ∏⊆∏ in general 
)),(()),(( ii

Ii
ii

Ii
AFfAFf

∈∈
∏⊆∏ ,  

 (5) If ),(),( BGAF ⊆ then )),(()),(( BGfAFf ⊆ ,  
(6) Φ=Φ− )(1f ,  
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 (7) ),()),((1 EXKYf =− ,  

(8) )),(()),(()),(),(( 111 BGfAFfBGAFf −−− =   in general
)),(()),(( 11

ii
Ii

ii
Ii

AFfAFf −

∈∈

− =  ,  

(9) )),(()),(()),(),(( 111 BGfAFfBGAFf −−− ∏=∏  in general 
)),(()),(( 11

ii
Ii

ii
Ii

AFfAFf −

∈∈

− ∏=∏ , 

 (10) If ),(),( BGAF ⊆ then )),(()),(( 11 BGfAFf −− ⊆ . 
 
Definition 2.15 ([6], [15]) Assume that U  is an initial universe set and let E  
be a set of parameters. We denote to the family of all fuzzy subsets of U  and 

EA ⊆  by UI . Then the mapping U
A IAF →;  defined by e

FA A
eF µ=)(  (a 

fuzzy subset ofU ), is called a fuzzy soft set over ),( EU , where 0=e
FA

µ  if 

AEe \∈  and 0≠e
FA

µ  if Ae∈ . The set of all fuzzy soft sets over ),( EU  is 
written as ),( EUFS . 
 
Definition 2.16 ([1]) . The fuzzy soft set ∈φF ),( EUFS  is said to be null 
fuzzy soft set and it is denoted by Φ , if for all Ee∈ , )(eF is the null fuzzy 
set 0  of U , where 0)(0 =x  for all Ux∈ . 
 
Definition 2.17 ([1]) . Let EF  ),( EUFS∈  and )(eFE 1=  for all Ee∈ , 
where 1)(1 =x  for all Ux∈ . Then EF  is called absolute fuzzy soft set. It is 

denoted by E . 
 
Definition 2.18 ([23]) . A fuzzy soft set AF  is said to be a fuzzy soft subset 
of a fuzzy soft set BG  over a common universe U  if )()( eGeF BA ⊆  for all 

Ee∈ , i.e., if )()( xx e
G

e
F BA

µµ ≤  for all Ux∈  and for all Ee∈ . 
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 Definition 2.19 ([1]). For any pair of fuzzy soft sets AF  and BG  over a 

common universe U  are called fuzzy soft equal if each one of them is a 
fuzzy soft subset of other. 
 

Definition 2.22 ([1]). The union of two fuzzy soft sets AF  and BG  over the 
common universe U  is the fuzzy soft set CH , defined by 

e
G

e
F

e
HC BAC

eH µµµ ∪==)(  for all Ee∈ , where BAC = . Here we write 
AC FH = ∨ BG . 

 
Definition 2.23 ([1]) . Let AF  and BG  be two fuzzy soft set, then the 
intersection of AF  and BG  is a fuzzy soft set CH , defined by 

e
G

e
F

e
HC BAC

eH µµµ ∩==)(  for all Ee∈ , where BAC = . Here we write 
AC FH = ∧ BG . 

 
Definition 2.24 ([17], [13]) . Assume that ψ  is a collection of fuzzy soft sets 
over U . Then ψ  is called a fuzzy soft topology on U  if ψ  such that the 
following axioms: 
(i) Φ , E  belong to ψ .                         
(ii) For any collection IiAi

F ∈}{  of  fuzzy soft sets in ψ , such that 
iAIi

F
∈
∨  

belongs to ψ .          
(iii) For any pair of fuzzy soft sets in ψ , their intersection belongs to ψ . 
Then ),,( ψEU U . Further, any 
member in ψ U

U . Moreover, a fuzzy soft set AF  is said to be a fuzzy 

eF ),( EU

eFe aF µ=)( 0≠
eFµ ea ≠

AF ),( EU eG
),( EU ∈eG AF

)(eFA
e

AFeG =⊆ µµ )()( xx e

AFeG µµ ≤ Ux∈
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 soft semi open iff AF  subset of ))(int( AFcl . Further, any fuzzy soft set is 

called fuzzy soft semi closed set in U  iff  its complement is fuzzy soft semi 
open. 
 

3. Soft Tychonoff Spaces and Some New Soft Separation Axioms 
In this section, we introduce and study soft Tychonoff spaces and some new 
soft separation axioms in soft topological spaces. 
 
Definition 3.1  

Let ),,( τEU  be a soft topological space over U , then ),,( τEU is a soft 
completely regular space if given any soft closed set ),( AF and any soft point 

),(~ AFex ∉ , then there is a soft continuous 
function ),(),(: EUEUf →  such that Φ=)( xef  and, ),()),(( EUAFf = . 
In other terms, this condition says that xe  and ),( AF  can be separated by a 
soft continuous function. 
 
Definition 3.2  
Let ),,( τEU  be a soft topological space over U , then ),,( τEU  is a soft 
Tychonoff space if ),,( τEU is a soft completely regular and soft −1T space. 
 
Definition 3.3 
A topological space X  is called a soft public regular space iff for each pair 
consisting of soft point xe  and a soft closed set ),( AF  disjoint from xe , there 
exist two disjoint soft semi open sets ),( BG  and ),( CH  containing xe  and 

),( AF  respectively . 
 
Example 3.4  
Let },{ 21 ssU = 1e ), modern( 2e

),(),,(),,( EHBGAF  are three soft sets to 

),,( τEX ),,( σTY
),,( τEX ),,( σTY

1−
BG τ BG σ
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 ),,( τEU  is 

a soft topological space, where }{ 1eA = , }{ 2eB = , ,}{)( 11 seF =
}{)( 22 seG = , }{)( 11 seH = , }{)( 22 seH =  and =τ  ),,(),,(),,(,{ BGAFEUΦ  

)},( EH  =  ,{Φ  )}},(),,{()},,{()},,{()},,(),,{( 2211221121 seseseseUeUe . 
Then (U , τ, E) is soft topological space. We have ),,(1 EUK =  ,2 Φ=K  

)},(),,{( 2213 UeseK = , )},(),,{( 1214 seUeK = , and )},(),,{( 12215 seseK =  
the all soft closed sets in ),,( EU since ))(int(~

33 KclK ⊆  and 
))(int(~

44 KclK ⊆ , then 3K  and 4K  are soft semi open sets in ),,( EU Also, 

1K , 2K , ),( AF  and ),( BG are soft semi open sets. It's clear there is no soft 
point ),( xeex =  satisfies 1

~),( Kxe ∉ , also for any soft point we have

2
~),( Kxe ∉  and then we can take two disjoint soft semi open sets 1K  and 2K  

where 1
~),( Kxe ∈  and 22

~ KK ⊆ . Moreover, for each soft point ,~),( 311 Kse ∉

,),( 422 Kse ∉ 511
~),( Kse ∉  and 522 ),( Kse ∉  there exist two disjoint soft semi 

open sets such that: 
 

4522

3511

4422

3311

~),,(~),(

~),,(~),(

~),,(~),(

~),,(~),(

KKandBGse
KKandAFse
KKandBGse

KKandAFse

⊆∈
⊆∈
⊆∈
⊆∈

 

 
Then ),,( τEU  is a soft public regular space. 
 
Lemma 3.5: 
Let ),,( τEU  be a soft regular topological space over U , then ),,( τEU  is a 
soft public regular space. 
 
Proof: 
Suppose ),,( τEU ),( AF ),,( τEU  
chose xe  any soft point in ),( EU  such that ),(~ AFex ∉

D  and V in ),( EU Dx∈  and VB ⊆ , but 
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 D and V  are semi open sets in ),( EU  because each of ),( BG  and ),( CH  

are soft open sets. Therefore ),,( τEU  is a soft public regular space. 
 
Remark 3.6: The converse of lemma (3.5) is not true. 
 
Example 3.7:  
See example (3.4) where },{ 21 ssU = , },{ 21 eeE = , }{ 1eA = , }{ 2eB = , 

,}{)( 11 seF = }{)( 22 seG = , }{)( 11 seH = , }{)( 22 seH =  and =τ  
)},(),,(),,(),,(,{ EHBGAFEXΦ we have ),( EU  is soft public regular space 

but is not soft regular since ,),( 422 Kse ∉  and ),( EU  does not have two 
disjoint soft open sets D  and V  in ),( EU  such that Dse ∈~),( 22  and 

VK ⊆4 . 
 
Definition 3.8:  
Let ),,( τEU  be a soft topological space, then we say that ),,( τEU  is a soft 

3TPR −  iff ),,( τEU  is soft public regular and soft −1T space. 
 
Example 3.9:  
Let =U 1{a , 2a , }3a  be the set of students under consideration. Let {=E
pleasing personality   ( 1e ); conduct ( 2e ); good result ( 3e ); sincerity ( 4e )} be 
the set of parameters framed to choose the best student. Suppose that the soft 
set ),( AF describing the Mr. X opinion to choose the best student of an 
academic year was defined by   

},{ 21 eeA =  
== )(,}{)( 211 eFaeF 1{a , 2a , }3a  

In addition, we assume that the “best student” in the opinion of another 
teacher, say Mr.Y, is described by the soft set ),( BG , where 

},,{ 431 eeeB =  
== )(,},{)( 3321 eGaaeG 1{a , 2a , }3a , =)( 4eG 1{a , 2a , }3a  

 Consider that: 
)},(),,(),,(,{ BGAFEUΦ=τ soft public regular and a soft is ),,( τEU Then. 

space. 3TPR − a soft is ),,( τEU, thus 1T− 
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Lemma 3.10: Every soft 3T -space is soft 3TPR −  space. 
Proof: Let ),,( τEU  be a soft 3T -space we have ),,( τEU  is soft 1T -space and 
soft regular, so ),,( τEU  is a soft public regular by lemma (3.5), therefore 

),,( τEU  is soft 3TPR −  . 
 
Remark 3.11: From (3.6) we have, if ),,( τEU  is soft 3TPR − . Then it is 
may not be soft 3T -space. 
 
Remark 3.12: It is clear that every soft 1T -space is a soft semi 1T -space but 
the converse is not true. 
 
Definition 3.13:  
Let ),,( τEU  be a soft topological space, then we say that ),,( τEU  is a soft 

3TSPR −  iff ),,( τEU  is soft public regular and soft semi 1T -space. 
 
Example 3.14: Let },{ 21 ssU = , },{ 21 eeE = , }{ 1eA = , }{ 2eB = , 

,}{)( 11 seF = }{)( 22 seG = , }{)( 11 seH = , }{)( 22 seH =  and =τ
)},(),,(),,(),,(,{ EHBGAFEUΦ . we consider that ),,( τEU  is soft public 

regular and soft semi 1T , therefore ),,( τEU  is soft 3TSPR − . 
 
Lemma 3.15: A soft topological space ),,( τEU  is a soft 3TSPR −  if 

),,( τEU  is soft 3TPR −  
Proof: Let ),,( τEU  be a soft 3TPR − , then ),,( τEU  is soft public regular 
and soft 1T  but every soft 1T  is soft semi 1T , then ),,( τEU  is soft 3TSPR − . 
 
Remark 3.16: The converse of lemma (3.15) is not true. 
 
Example 3.17: See example (3.14) we have ),,( τEU 1T

),(),( 2111 sese ≠  in ),( EU and ),( EU  has 
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 not two disjoint soft open sets D  and V  such that VseVse ∉∈ ~),(,~),( 1121  

and DseDse ∉∈ ~),(,~),( 2111 . 
 
Definition 3.18:  
A soft topological space ),,( τEU  is called a soft strongly completely regular 
space iff for each pair consisting of soft point xe  and soft semi closed set 

),( AF  disjoint from xe , there exists a soft continuous function 
),(),(: EUEUf →  such that ),()),(( EUAFf =  and Φ=)( xef . 

 
Lemma 3.19: Every soft strongly completely regular is soft completely 
regular. 
 
Proof: Suppose that ),,( τEU  is a soft strongly completely regular space. 
Now for each ),(~ BGex ∉  where ),( BG  is a soft closed set, we have ),( BG  
is a soft semi closed set, so there exists a soft continuous function 

),(),(: EUEUf →  such that ),()),(( EUAFf =  and Φ=)( xef , then 
),,( τEU  is a soft completely regular space. 

 
Definition 3.20:  
Let ),,( τEU  be a soft topological space, then we say that ),,( τEU  is a soft 

3TSCR −  iff ),,( τEU  is a soft strongly completely regular and soft 1T -space. 
 
Lemma 3.21:  
A soft topological space ),,( τEU  is a soft Tychonoff if ),,( τEU  is soft 

3TSCR − . 
Proof: Suppose that ),,( τEU  is 3TSCR −  then ),,( τEU  is a soft strongly 
completely regular and soft −1T space. Thus ),,( τEU  is a soft completely 
regular by lemma (3.19). Then ),,( τEU  is a soft Tychonoff space. 
 
Definition 3.22:  
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 Let ),,( τEU  be a soft topological space, then we say that ),,( τEU  is a soft 

3
2 TCRS −  iff ),,( τEU  is soft strongly completely regular and soft semi 1T -

space. 
 
Lemma 3.23: A soft topological space ),,( τEU  is soft 3

2 TCRS −  if 
),,( τEU  is soft 3TSCR − . 

Proof: Let ),,( τEU  be a soft 3TSCR −  then ),,( τEU  is a soft strongly 
completely regular and soft 1T  but every soft 1T - space is a soft semi 1T -
space then ),,( τEU  is soft 3

2 TCRS − . 
 
Definition 3.24: Let ),,( τEU  be a soft topological space, then we say that 

),,( τEU  is a soft public normal space iff for each two disjoint soft closed 
sets ),( BG  and ),( CH  in ),,( τEU , there exist two disjoint soft semi open 
sets in ),( EU  containing ),( BG and ),( CH , respectively. 
 
Example 3.25:  
Let },,,{ 4321 ssssU = , },,,{ 4321 eeeeE = , }{ 1eA = , }{ 2eB = , 

},,{ 431 eeeC = , },,{ 321 eeeD = , },,{ 21 eeM = ,}{)( 11 seF = }{)( 22 seG = ,
,},{)( 311 sseH = ,},{)( 423 sseH = ,)( 4 UeH =  

,},,{)( 4211 ssseK = ,)( 2 UeK = ,},{)( 313 sseK = ,},{)( 311 sseT =

},{)( 22 seT =  ,},{)( 423 sseT = ,)( 4 UeT = ,}{)( 11 seL = }{)( 22 seL = and 
)},(),,(),,(),,(),,(),,(),,(,{ MLETDKCHBGAFEUΦ=τ . Then ),,( τEU  is 

soft topological space . We consider that  
),,(1 EUW =

)},,(),,(}),,,{,(),,{(,)},(),,(),,(}),,,{,{( 4343121343243212 UeUessseUeWUeUeUessseW ==
)},(}),,{,(),,{(,})},{,(),,(}),,{,{( 442231531324214 UesseseWsseUesseW == , 

(}),,,{,(}),,{,{()},,(),,(}),,,{,(}),,,{,{( 34312421743431243216 esssesseWUeUesssessseW ==
 and Φ=8W  the all soft closed sets in ),( EU . Then the following are 
considered: 
1)- )7,...,3,2,1(;8 =Φ=∏ iWW i  
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 2)- Φ=∏ 54 WW  

3)- Φ=∏ 75 WW  
Now, since ),( EU ,Φ  and ),( CH are soft open sets in ),,( τEU , then ),( EU ,
Φ  and ),( CH are soft semi open sets in ),,( τEU , also since 

)))(int(~)),((~~),( 444 WclWBGclWBG ⊆⇒⊆⊆ , then 4W  is soft semi open 
set in ),,( τEU . 
If (1) satisfy, we can take ),( EU  and Φ  two disjoint soft semi open sets 
such that: Φ⊆~8W and )7,...,3,2,1(;),(~ =⊆ iEUWi  
If (2) satisfies, we can take 4W  and ),( CH  two disjoint soft semi open sets 
such that: 44

~ WW ⊆ and ),(~
5 CHW ⊆  

If (3) satisfies, we can take 4W  and ),( CH  two disjoint soft semi open sets 
such that: 47

~ WW ⊆ and ),(~
5 CHW ⊆ , then ),,( τEU  is a soft public normal 

space. 
 
Remark 3.26: 
It is clear that every soft normal space is a soft public normal space but the 
converse is not true. 
 
Example 3.27:  
See example (3.25) where },,,{ 4321 ssssU = , },,,{ 4321 eeeeE = , and 

),,(),,(,{ AFEUΦ=τ  )},(),,(),,(),,(),,( MLETDKCHBG  we have 
Φ=∏ 54 WW . But ),( EU  does not have 21 , VV  two disjoint soft open sets 

such that 14
~ VW ⊆ and 25

~ VW ⊆ . 
 
Definition 3.28: Let ),,( τEU  be a soft topological space, then we say that 

),,( τEU  is a soft 4TPN −  iff ),,( τEU  is soft public normal and soft 1T . 
 
Lemma 3.29: Every soft 4T - space is a soft 4TPN −  space. 
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 Proof: Let ),,( τEU  be a soft 4T  -space we have ),,( τEU  is soft 1T -space 

and soft normal. Hence ),,( τEU  is a soft public normal by (3.26), therefore 
),,( τEU  is soft 4TPN − . 

 
Remark 3.30: From (3.26) we have, if ),,( τEU  is a soft 4TPN − . Then it is 
may not be soft 4T . 
 
Definition 3.31: Let ),,( τEU  be a soft topological space, then we say that 

),,( τEU  is soft 4TSPN −  iff ),,( τEU  is soft public normal and soft semi 1T . 
 
Lemma 3.32: A soft topological space ),,( τEU  is soft 4TSPN −  if ),,( τEU  
is soft 4TPN − .  
 
Definition 3.33: A soft topological space ),,( τEU  is a soft semi completely 
normal space iff for all two non-empty separated soft sets ),( AF and ),( BG
there exist two soft semi open sets ),( CH  and ),( DK such that ⊆~),( AF

),( CH , ⊆~),( BG ),( DK and ),( CH Φ=∏ ),( DK . 
 
Remark 3.34: It is clear that every soft completely normal space is soft semi 
completely normal space. 
Definition 3.35: Let ),,( τEU  be a soft topological space, then we say that 

),,( τEU  is soft 5TSCN −  iff ),,( τEU  is soft semi completely normal and 
soft 1T . 
 
Lemma 3.36: Every soft 5T  -space is soft 5TSCN −  space. 
Proof: Let ),,( τEU  be a soft 5T  -space we have ),,( τEU  is soft 1T -space 
and soft completely normal but by (3.34) we have ),,( τEU  is a soft semi 
completely normal space, then ),,( τEU  is soft 5TSCN − . 
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 Definition 3.37: Let ),,( τEU  be a soft topological space, then we say that 

),,( τEU  is soft 5
2 TCNS −  iff ),,( τEU  is soft semi completely normal and 

soft semi 1T . 
 
1.38 Lemma: Every soft 5TSCN −  space is soft 5

2 TCNS −  space. 
Proof: Suppose ),,( τEU  is a soft 5TSCN − , then ),,( τEU  is soft semi 
completely normal and soft 1T  but every soft 1T  is soft semi 1T , therefore we 
have ),,( τEU  is soft 5

2 TCNS − . 
 
Lemma 3.39: Every soft semi completely normal space is soft public normal. 
Proof: Suppose that ),,( τEU  is a soft semi completely normal space and 

),( CH , ),( DK  are two disjoint soft closed sets, thus ),( CH Φ=∏ ),( DK , 
but )),((),( CHclCH =  and ⇒= )),((),( DKclDK ),( CH Φ=∏ )),(( DKcl  
and )),(( CHcl Φ=∏ ),( DK . Then ),(),( CHEU = / ),( DK ⇒  there exist 
two disjoint soft semi open sets ),( CH ′′ , ),( DK ′′  such that 

),(~),( CHCH ′′⊆ and ),(~),( DKDK ′′⊆ , then ),,( τEU  is soft public 
normal. 
 
Lemma 3.40: Every soft 4TPN −  space is soft 3TPR −  space. 
Proof: Suppose that ),,( τEU  is a soft 4TPN −  space and xe  is a soft point 
in ),( EU  such that ),(~ BGex ∉ ,where ),( BG  is soft closed set in ),,( τEU , 
we have xe  soft closed set in ),,( τEU   ( since ),,( τEU  is soft 1T  ) also xe

Φ=∏ ),( BG  but ),,( τEU  is soft public normal space, then there exist two 
disjoint soft semi open sets ),( CH , ),( DK  such that ),(~ CHex ∈  and 

),(~),( DKBG ⊆ . Then ),,( τEU  is soft 3TPR − . 
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Remark 3.41: see the following diagram: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TPRSoft −−

 

3TSoft −

 

4TPNSoft −−

 

TSPNSoft −−

 TSCNSoft −−

 

3TSPRSoft −−

 
5TSoft −
 

5
2 TCNSSoft −−

 

3TSCRSoft −−

 

4TSoft −
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4. Some New Fuzzy Soft Separation Axioms 
In this section, we will introduce some new concepts on fuzzy soft separation 
axioms to open the door for other researchers to study these new concepts 
and find more of fuzzy soft separation axioms in future work. 
 
4.1 Definition: 
Let ),,( ψEU  be a fuzzy soft topological space. Then ),,( ψEU  is called a 
fuzzy soft public regular iff for each pair consisting of fuzzy soft point eF  
and a fuzzy soft closed set BG  satisfies ]1,0()()( ∈=< αµµ xx e

F
e
G eB

,
EeUx ∈∈∀ &  there exist disjoint fuzzy soft semi open sets DK and CH  

such that )(xe
DK

µα <  and )()( xx ee
CHBG

µµ ≤ for all EeUx ∈∈ &  ( ,FSPR  

for short).  
 
4.2 Definition: 
Let ),,( ψEU be a fuzzy soft topological space. Then ),,( ψEU  is called a 
fuzzy soft strongly completely regular iff for each pair consisting of fuzzy 
soft point eF and a fuzzy soft semi closed set BG  satisfies 

]1,0()()( ∈=< αµµ xx e
F

e
G eB

, EeUx ∈∈∀ & , there exists a fuzzy soft 

continuous function ),(),(: EUEUf →  such that EGf B =)(  and 
0)( =eFf . ( ,FSSCR for short).  

 
4.3 Definition:  

TSCRSoft −−

 

3
2 TCRSSoft −−
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 Let ),,( ψEU be a fuzzy soft topological space. Then ),,( ψEU  is called a 

fuzzy soft public normal space iff for each disjoint fuzzy soft closed sets AF  
and BG  in ),,( ψEU , there exist two disjoint fuzzy soft semi open sets CH  
and DK  such that )()( xx ee

DKAF
µµ ≤  and )()( xx ee

CHBG
µµ ≤ for all

EeUx ∈∈ & . ( ,FSPN for short).  
 
4.4 Definition:  
Let ),,( ψEU be a fuzzy soft topological space. Then ),,( ψEU  is called a 
fuzzy soft semi completely normal space ( ,FSSCN for short) iff for each 

BA GFE /= , there exist two disjoint fuzzy soft semi open sets CH  and DK  
such that )()( xx ee

DKAF
µµ ≤  and )()( xx ee

CHBG
µµ ≤ for all EeUx ∈∈ & . 

 
5. Concluding Remarks 
Let ),,( ψEU  be a fuzzy soft topological space. Then by present research in 
the current work, the following are interesting questions for future paper 
consideration: 

1. What is the possible relationships which considered between each 
pair of the following fuzzy soft spaces ( ,FSPR ,FSSCR ,FSPN  and 
FSSCN ).  

 
2. What is the possible new types of fuzzy soft spaces can be obtained 

that coincided with the following soft spaces : 
2

3 3 4 5 3 3 4, , , , , ,PR T SCR T PN T SCN T S CR T SPR T SPN T− − − − − − − , 
and 2

5S CN T− . 
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