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Abstract 

As a new branch of philosophy, the neutrosophy was presented by Smarandache in 1998. It was 
presented as the study of origin, nature, and scope of neutralities; as well as their interactions with 
different ideational spectra. The aim of this paper is to introduce the concepts of smooth 
neutrosophic preuniform space, smooth neutrosophic preuniform subspace, and smooth 
neutrosophic preuniform mappings. Furthermore, some properties of these concepts will be 
investigated. 
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1. Introduction 

In 1984, R. Badard [[3], [4]] introduced the concept of a fuzzy preuniformity and he discussed 
the links between fuzzy preuniformity and fuzzy pretopology. In 1986, R. Badard [6] introduced 
the basic idea of smooth structure, Badard et al. [5] (1993) investigated some properties of smooth 
preuniform. Ramadan et al. [10] (2003) introduced smooth topologies induced by a smooth 
uniformity and investigated some properties of them. In 1983 the intuitionistic fuzzy set was 
introduced by Atanassov [[1], [2], [7]], as a generalization of fuzzy sets in Zadeh’s sense [16], 
where besides the degree of membership of each element there was considered a degree of non-
membership. Smarandache [[13], [14], [15]], defined the notion of neutrosophic set, which is a 
generalization of Zadeh’s fuzzy sets and Atanassov’s intuitionistic fuzzy set. Neutrosophic sets 
have been investigated by Salama et al. [[11], [12]]. The purpose of this paper is to introduce the 
concepts of smooth neutrosophic preunifrm space, smooth neutrosophic preuniform subspace, and 
smooth neutrosophic preuniform mappings.  We also investigate some of their properties.  

2. Preliminaries 
In this section we use X  to denote a nonempty set, I  to denote the closed unit interval [0, 

1], oI  to denote the interval ]1,0( , 1I  to denote the interval )1,0[ , and XI to be the set of all 
fuzzy subsets defined on X . By 0  and 1  we denote the characteristic functions of   and X , 
respectively. The family of all neutrosophic sets in X  will be denoted by )X( . 
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2.1. Definition [14], [15]. A neutrosophic set A  (NS for short) on a nonempty set X is 
defined as: Xx,)x(F),x(I),x(T,xA AAA   where ]1,0[X:F,I,T  , and 3)x(F)x(I)x(T0 AAA   
representing the degree of membership (namely )x(TA ), the degree of indeterminacy (namely, 

)x(IA ), and the degree of non-membership (namely )x(FA ); for each element Xx to the set A . 

2.2. Definition [13], [14]. The Null (empty) neutrosophic set N0  and the absolute 
(universe) neutrosophic set N1  are defined as follows: 

               Xx,0,1,1,x1,Xx,1,0,0,x0:TypeI NN    

               Xx,0,0,1,x1,Xx,1,1,0,x0:TypeII NN   

2.3. Definition [11], [12]. A neutrosophic set A is a subset of a neutrosophic set B , ( BA ), 
may be defined as: 

           Xx,)x(F)x(F),x(I)x(I),x(T)x(TBA:TypeI BABABA   

           Xx,)x(F)x(F),x(I)x(I),x(T)x(TBA:TypeII BABABA   

2.4. Definition [11], [12]. The Complement of a neutrosophic set A , denoted by coA , is 
defined as: 

                   )x(T),x(I1),x(F,xcoA:TypeI AAA   

                  )x(F1),x(I1),x(T1,xcoA:TypeII AAA   

2.5. Definition [11], [12] . Let )X(B,A  then: 

 ))x(F),x(Fmin()),x(I),x(Imax()),x(T),x(Tmax(,xBA:TypeI BABABA   

 ))x(F),x(Fmin()),x(I),x(Imin()),x(T),x(Tmax(,xBA:TypeII BABABA  

))x(F),x(Fmax()),x(I),x(Imin()),x(T),x(Tmin(,xBA:TypeI BABABA  

))x(F),x(Fmax()),x(I),x(Imax()),x(T),x(Tmin(,xBA:TypeII BABABA   

      )x(F),x(I),x(F1,xA,)x(T1),x(I),x(T,xA][ AAAAAA   

 

2.6. Definition [11], [12] . Let Ji},A{ i   be an arbitrary family of neutrosophic sets, then: 

                         )x(Finf),x(Isup),x(Tsup,xA:TypeI
iii A

ji
A

ji
A

ji
i

Ji 
   

                           )x(Finf),x(Iinf),x(Tsup,xA:TypeII
iii A

ji
A

ji
A

ji
i

Ji 
  
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                           )x(Fsup),x(Iinf),x(Tinf,xA:TypeI
iii A

ji
A

ji
A

ji
i

Ji 
  

                          )x(Fsup),x(Isup),x(Tinf,xA:TypeII
iii A

ji
A

ji
A

ji
i

Ji 
  

2.7. Definition [11], [12]. The difference between two neutrosophic sets A  and B defined 
as coBAB\A  . 

2.8. Definition [11], [12].Every intuitionistic fuzzy set A  on X  is NS having the form
)x(F)),x(F)x(T(1),x(T,xA AAAA  , and every fuzzy set  A  on X  is NS having the form

Xx,)x(T1,0),x(T,xA AA  . 

2.9. Definition [8]. Let  Y  be a subset of X and XIA ; the restriction of A  on Y is denoted 
by Y/A . For each YIB , the extension of B  on X , denoted by XB , is defined by: 

                                      









YXxif5.0
Yxif)x(B

BX  

2.10. Definition [6].  A smooth topological space (STS) is an ordered pair ),X(  , where X  is a 

nonempty set and II: X   is a mapping satisfying the following properties: 

)A()A(,Ji,A)3O(
)A()A()AA(,IA,A)2O(

1)1()0()1O(

i
Ji

i
Ji

i

2121
X

21








 

2.11. Definition [5]. A fuzzy preuniform structure *U on X  is a family of fuzzy sets in
XX , called entourages which satisfies: 

XX**
2

*
1

Iv,u,Uvthen,vuandUuIf)FP(

Xy,x,
yxif,1
yxif,0

)y,x(

:diagonaltheiswhere,Uueveryfor,u)FP(















 

The pair )U,X( * is said to be a fuzzy preuniform space. 

2.12. Definition [5]. Let )U,X( * be a fuzzy preuniform space, the following potential 
properties are considered: 

   ).x,y(u)y,x(uwhere,Uuthatassertcanwe,UueveryFor)FP( 1*1*
3    

            In this case, )U,X( *  is said to be symmetrical. 

  .Uvuthatassertcanwe,Uv,ueveryFor)FP( **
4   
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           In this case, )U,X( *  is said to be of type D. 

  
}Xz:)y,z(v)z,x(vsup{)y,x(vv

where,uvvthatsuchUvexiststhere,UueveryFor)FP( **
5



  

         In this case, )U,X( *  is said to be of type S. 
Note that a fuzzy preunifom space which is symmetrical, of type D and of type S is a fuzzy 

uniform space as defined by Hutton [9]. 

2.13. Definition [5]. A smooth preuniform structure U on X  is a fuzzy set in the fuzzy 

sets in XX . U is an element of 
XXII



which satisfies: 

   
Xy,xeveryfor,1)y,x)(XX(where,1)XX(U)SP(

Iv,u,)u(U)v(Uvu)SP(

Iueveryfor0)u(Uu)SP(

3

XX
2

XX
1











 

The pair )U,X( is said to be a smooth preuniform space. 

2.14. Definition [5]. Let )U,X( be a smooth preuniform space, the following potential 
properties are considered: 

   ).x,y(u)y,x(uwhere,)u(U)u(Uhavewe,IueveryFor)SP( 11XX
4    

    In this case, )U,X(  is said to be symmetrical. 

   
)v(U)u(U)vu(Uwritecanwe)SP(frombut

),v(U)u(U)vu(Uhavewe,Iv,ueveryFor)SP(

2

XX
5



 

 

    In this case, )U,X(  is said to be of type D. 

    XX

Iv
6 Iueveryfor,)u(U})uvv:)v(U{suphaveweIf)SP(

XX








 

    In this case, )U,X(  is said to be of type S. 

3. Smooth Neutrosophic Preuniform Spaces 
Now, we will define two types of smooth neutrosophic preuniform spaces, 
 a smooth neutrosophic preuniform space (SNPS) take the form )U,U,U,X( FIT  and the 

mappings  II:U,U,U XXFIT  represent the degree of membership, the degree of indeterminacy, 
and the degree of non-membership respectively.  

3.1. Smooth Neutrosophic preuniform Spaces of type I   

3.1.1. Definition. A smooth neutrosophic preuniformity )U,U,U( FIT  of type I satisfying the 
following axioms: 



New Trends in Neutrosophic Theory and Applications 

385 
 

0)XX(Uand,1)XX(U)XX(U)SNPI(

Iv,u,)u(U)v(Uand),u(U)v(U),u(U)v(Uvu)SNPI(

Iueveryfor,1)u(Uand0)u(U)u(Uu)SNPI(

FIT
3

XXFFIITT
2

XXFIT
1











)U,U,U,X( FIT  

is said to be a smooth neutrosophic preuniform space of type I 

).u(U)u(Uand),u(U)u(U),u(U)u(U

:havewe,IueveryFor)SNPI(
1FF1II1TT

XX
4









 
In this case, )U,U,U,X( FIT  is said to be symmetrical. 

).v(U)u(U)vu(U

and),v(U)u(U)vu(U),v(U)u(U)vu(U

writecanwe)SNPI(frombut),v(U)u(U)vu(U

and),v(U)u(U)vu(U),v(U)u(U)vu(U

:havewe,Iv,ueveryFor)SNPI(

FFF

IIITTT
2

FFF

IIITTT

XX
5









 

 
In this case, )U,U,U,X( FIT  is said to be of type D. 

.Iueveryfor,)u(U})uvv:)v(U{inf

and,)u(U})uvv:)v(U{sup),u(U})uvv:)v(U{sup

:haveweIf)SNPI(

XXFF

Iv

II

Iv

TT

Iv

6

XX

XXXX















 
In this case, )U,U,U,X( FIT  is said to be of type S. 

3.1.2. Example. Let }b,a{X  . Define the mappings II:U,U,U XXFIT  as: 















otherwise,0
uif,5.0

XXuif,1
)u(UT

 















otherwise,0
uif,6.0

XXuif,1
)u(UI

 















otherwise,1
uif,3.0

XXuif,0
)u(UF

 
Then )U,U,U,X( FIT  is a smooth neutrosophic preuniform space of type I on X . 

3.1.3.Remark. Both TU and IU with their conditions are smooth preuniformities. 

3.1.4.Proposition. Let Ji)}F
iU,I

iU,T
iU{(   be a family of smooth neutrosophic preuniformitiess 

on X . Then )U,U,U(and)U,U,U( F
i

I
i

T
i

Ji

F
i

I
i

T
i

Ji 
  are smooth neutrosophic preuniformities on X . 
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Proof. First, for )U,U,U( F
i

I
i

T
i

Ji
 : 

.0)XX(Uinfand,1)XX(Usup)XX(Usup

Then.Jieveryfor,0)XX(Uand,1)XX(U)XX(U)SNPI(

.)u(Uinf)v(Uinfand),u(Usup)v(Usup

,)u(Usup)v(Usuphence,)u(U)v(Uand),u(U)v(U

,)u(U)v(UhaveweJieveryforThen.vuthatsuchIv,uLet)SNPI(

.1)u(Uinfand0)u(Usup)u(Usuphence,Jieveryfor,1)u(U

and0)u(U)u(UthatfollowsIt.uandIuLet)SNPI(

F
i

Ji
I
i

Ji

T
i

Ji

F
i

I
i

T
i3

F
i

Ji
F
i

Ji
I
i

Ji

I
i

Ji

T
i

Ji

T
i

Ji

F
i

F
i

I
i

I
i

T
i

T
i

XX
2

F
i

Ji
I
i

Ji

T
i

Ji

F
i

I
i

T
i

XX
1



























 
Second, the proof for  )U,U,U( F

i
I
i

T
i

Ji
  is similar to the first 

3.1.5.Proposition. Let Ji)}F
iU,I

iU,T
iU{(  be a family of smooth neutrosophic preuniformitiess 

on X .Then: 

(i)   If every )F
iU,I

iU,T
iU(  is symmetrical, then )U,U,U( F

i
I
i

T
i

Ji
  and  

     )U,U,U( F
i

I
i

T
i

Ji
 are also symmetrical. 

(ii)  If every )F
iU,I

iU,T
iU(  is of type D , then )U,U,U( F

i
I
i

T
i

Ji
  is also of type D  

(iii)  If every )F
iU,I

iU,T
iU(  is of typeS , then )U,U,U( F

i
I
i

T
i

Ji
  is also of type S  

Proof.  and),u(U)u(U),u(U)u(Uthen,IuLet)i( 1I
i

I
i

1T
i

T
i

XX    

)u(Usup)u(Usupand

),u(Uinf)u(Uinf),u(Uinf)u(Uinfalso),u(Uinf)u(Uinfand

),u(Usup)u(Usup),u(Usup)u(Usuphence,Ji)u(U)u(U

1F
i

Ji

F
i

Ji

1I
i

Ji
I
i

Ji
1T

i
Ji

T
i

Ji
1F

i
Ji

F
i

Ji

1I
i

Ji

I
i

Ji

1T
i

Ji

T
i

Ji

1F
i

F
i
































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.)v(Usup)u(Usup)vu(Usupand),v(Uinf)u(Uinf)vu(Uinf

),v(Uinf)u(Uinf)vu(Uinfhence,Ji)v(U)u(U)vu(U

and),v(U)u(U)vu(U),v(U)u(U)vu(Uthen,Iv,uLet)ii(

F
i

Ji

F
i

Ji

F
i

Ji

I
i

Ji
I
i

Ji
I
i

Ji

T
i

Ji
T
i

Ji
T
i

Ji
F
i

F
i

F
i

I
i

I
i

I
i

T
i

T
i

T
i

XX













.)u(Uinf})uvv:)v(Uinf{inf

and,)u(Usup})uvv:)v(Usup{sup),u(Usup

})uvv:)v(Usup{supthen,Iu,)u(U})uvv:)v(U{inf

and,)u(U})uvv:)v(U{sup),u(U})uvv:)v(U{supLet)iii(

F
i

Ji
F
i

JiIv

I
i

Ji

I
i

JiIv

T
i

Ji

T
i

JiIv

XXF
i

F
i

Iv

I
i

I
i

Iv

T
i

T
i

Iv

XX

XX

XXXX

XXXX





























 Next, we will 

introduce a kind of subspace of a smooth neutrosophic preuniform space and some hereditary 
properties. 

3.1.6.Definition. Let A  be a nonempty subset of X  and let AAIu  . We define the extension 
of u to XX , denoted XXu   by: 

                                   


 

 otherwise,5.0
Ay,xif,)y,x(u

)y,x(u XX  

3.1.7.Definition. Let A  be a nonempty subset of X . We define the subdiagonal XX
A I   

by: 

                                   


 


otherwise,0

Ayxif,1
)y,x(A  

One may notice that  )( coAA  

3.1.8. Proposition. Let )U,U,U,X( FIT  be a smooth neutrosophic preuniform space and let A  

be a nonempty subset of X , and the mappings II:U,U,U AAF
A

I
A

T
A   defined by: 

               












 }AA{\Iu,)u(U

AAuif,1
)u(U AA

coAXX
T

T
A , 

               












 }AA{\Iu,)u(U

AAuif,1
)u(U AA

coAXX
I

I
A , and 

               












 }AA{\Iu,)u(U

AAuif,0
)u(U AA

coAXX
F

F
A  , where 

1)y,x)(AA(  for every Ay,x  .Then )U,U,U( F
A

I
A

T
A is a smooth neutrosophic preuniformity 

on A  . 
Proof. :haveweIu,Then.AindiagonalthebeILet)SNPI( AAAAA

1
   

     
.1)u(Uand0)u(U)u(U1)u(Uand

0)u(U)u(U)u(u
F
A

I
A

T
AcoAXX

F
coAXX

I
coAXX

T
coAXX

A







  
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),u(U)v(U,So).u(U)v(Uand),u(U

)v(U),u(U)v(Uhence),v(

)u(thatfollowsitThen.vuthatsuchIv,uLet)SNPI(

T
A

T
AcoAXX

F
coAXX

F
coAXX

I
coAXX

I
coAXX

T
coAXX

T
coAXX

coAXX
AA

2














 
).u(U)v(Uand),u(U)v(U F

A
F
A

I
A

I
A  .definitionthefromrwardstraightfoisproofThe)SNPI( 3  

3.1.9. Definition. The smooth neutrosophic preuniform space )U,U,U,A( F
A

I
A

T
A  is called a 

subspace of )U,U,U,X( FIT  and  )U,U,U( F
A

I
A

T
A  is called the smooth neutrosophic preuniformity 

on A  induced by )U,U,U( FIT . 

3.1.10. Proposition. Let )U,U,U( FIT be a smooth neutrosophic preuniformity on X , A be a 

nonempty subset of X and )U,U,U( F
A

I
A

T
A  be the corresponding smooth neutrosophic preuniformity 

on A  induced by )U,U,U( FIT .Then the properties )SNPI( 4 and )SNTI( 5 are hereditary. 

Proof. :followsitThen.IuLet)SNPI( AA
4

  

.)u(U)u(Uand)u(U)u(Uthatprovecanwe,Similarly

).y,x()u(

otherwise,5.0
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otherwise,5.0
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))u((U)u(U)u(Uthatfindwe,AAuIf)2(
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1
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1
coAXX
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










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
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T
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



 
3.1.11. Definition. Consider two ordinary sets Y,X and a mapping f from X into Y .The fuzzy 

product ff   is defined as the following mapping: 

                      
XX

YYXX

Iu),u)(ff(u

II:ff









 

where )u)(ff(   is defined as the following fuzzy set in YY : 



 



otherwise,0
)f(rngy,yif,}y)x(fandy)x(f,Xx,x:)x,x(usup{

)y,y(

IYY:)u)(ff(

2122112121
21 
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3.1.12. Definition. Consider two ordinary sets Y,X .Let f be a mapping from X to Y and 
YYIv  .Then the inverse image of v  under )ff(   is defined as the following fuzzy set in XX : 

     
Xx,x)),x(f),x(f(v)x,x()ff(v)x,x(

IXX:)v()ff(

21212121

1



 


 

3.1.13. Definition. A map YX:f   is called weakly smooth neutrosophic preuniform with 
respect to the smooth neutrosophic preuniformities )U,U,U( F

1
I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y  iff 

for every YYIv  we have:  

            
.1))v()ff((U1)v(Uand

,0))v()ff((U0)v(U,0))v()ff((U0)v(U
1F

1
F
2

1I
1

I
2

1T
1

T
2









 

3.1.14. Definition. A map YX:f   is called smooth neutrosophic preuniform with respect to 
the smooth neutrosophic preuniformities )U,U,U( F

1
I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y  iff for every 

YYIv  we have:  
).v(U))v()ff((Uand,)v(U))v()ff((U,)v(U))v()ff((U F

2
1F

1
I
2

1I
1

T
2

1T
1  

 
3.1.15. Definition. A map YX:f   is called smooth neutrosophic direct preuniform with 

respect to the smooth neutrosophic preuniformities )U,U,U( F
1

I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y  iff 

for every XXIu  we have:  
).u(U))u)(ff((Uand,)u(U))u)(ff((U,)u(U))u)(ff((U F

1
F
2

I
1

I
2

T
1

T
2   

3.1.16. Definition. A map YX:f   is called a (weakly) smooth neutrosophic homeomorphism 
with respect to the smooth neutrosophic preuniformities )U,U,U( F

1
I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on 

Y  iff f is bijective and 1f,f   are (weakly) smooth neutrosophic preuniform. 

3.1.17. Proposition. Let )U,U,U,X( F
1

I
1

T
1 and )U,U,U,Y( F

2
I
2

T
2 be two smooth neutrosophic 

preuniform spaces and YX:f   a bijective mapping. The following statements are equivalent: 
(i) f is a smooth netrosophic homeomorphism. 
(ii)f is smooth netrosophic preuniform and smooth netrosophic direct preuniform 
Proof. )ii()i(  .Let f  be a smooth neutrosophic homeomorphism, then f is smooth 

neutrosophic preuniform, and for every  XXIu   we have: 

           
.)u(U))u()ff((Uand

,)u(U))u()ff((U,)u(U))u()ff((U
F
1

111F
2

I
1

111I
2

T
1

111T
2









 

Applying the definitions and from the bijectivity of f  we obtain the following result for 
Yy,y 21  : 

.preuniformdirecticneutrosophsmooth isfhence,)u(U))u)(ff((U

and,)u(U))u)(ff((U),u(U))u)(ff((USo).y,y))(u)(ff((

)x,x(u))y(f),y(f(u)y,y)(ff(u)y,y)(u()ff((

F
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F
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I
1

I
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T
1

T
221
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1

1
1
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111


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 
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)i()ii(   Let f be smooth neutrosophic preuniform and smooth neutrosophic direct preuniform, 

then for every XXIu   we have: 

).u(U))u)(ff((U))u()ff((Uand),u(U))u)(ff((U

))u()ff((U),u(U))u)(ff((U))u()ff((U
F
1

F
2

111F
2

I
1

I
2

111I
2

T
1

T
2

111T
2









 

m.eomorphishomicneutrosophsmootha
isfhence,preuniformicneutrosophsmooth isfthen,bijectiveisfBecause 1

 
3.1.18. Proposition. Let YX:f  be a bijective and smooth neutrosophic direct preuniform 

mapping with respect to the smooth neutrosophic preuniformities )U,U,U( FIT on X  and 

)U,U,U( FIT  on Y and let A  be a nonempty subset of X , then the restriction mapping   

                            )U,U,U),A(f()U,U,U,A(:f F
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I
)A(f

T
)A(f

F
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I
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T
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Is smooth neutrosophic direct preuniform. 
Proof. For every AAIu  we have: 
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Applying the definitions and from the bijectivity of f  we obtain the following result for
Yy,y 21  : 
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3.2. Smooth Neutrosophic Preuniform Spaces of type II 
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In this part we will consider the definitions of type II. In a similar way as in type I, we can state 
the following definitions and propositions. The proofs of the propositions in type II will be similar 
to the proofs of the propositions in type I. 

3.2.1. Definition. A smooth neutrosophic preuniformity )U,U,U( FIT  of type II satisfying the 
following axioms: 

0)XX(U)XX(Uand,1)XX(U)SNPII(

Iv,u),u(U)v(Uand,)u(U)v(U,)u(U)v(Uvu)SNPII(

Iueveryfor,1)u(U)u(Uand0)u(Uu)SNPII(

FIT
3

XXFFIITT
2

XXFIT
1











)U,U,U,X( FIT

is said to be a smooth neutrosophic preuniform space of type II. Also, for type II: 

).u(U)u(Uand),u(U)u(U),u(U)u(U

:havewe,IueveryFor)SNPII(
1FF1II1TT

XX
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


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In this case, )U,U,U,X( FIT  is said to be symmetrical. 
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 

 
In this case, )U,U,U,X( FIT  is said to be of type D. 
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In this case, )U,U,U,X( FIT  is said to be of type S. 

3.2.2. Example. Let }b,a{X  . Define the mappings II:U,U,U XXFIT  as: 








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



otherwise,0
uif,5.0

XXuif,1
)u(UT

 

    














otherwise,1
uif,4.0

XXuif,0
)u(UI  

   














otherwise,1
uif,7.0

XXuif,0
)u(UF  

Then )U,U,U,X( FIT is a smooth neutrosophic preuniform space of type II on X . 
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3.2.3. Remark. TU with its conditions is smooth preuniformity. 
Note that: the propositions (3.1.4) and (3.1.5) are satisfied for type II. 
Proposition.  
Let )U,U,U,X( FIT  be a smooth neutrosophic preuniform space and let A  be a nonempty 

subset of X , and the mappings II:U,U,U AAF
A

I
A

T
A   defined by: 













 }AA{\Iu,)u(U

AAuif,1
)u(U AA

coAXX
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T
A , 













 }AA{\Iu,)u(U

AAuif,0
)u(U AA

coAXX
I

I
A , 

and       












 }AA{\Iu,)u(U

AAuif,0
)u(U AA

coAXX
F

F
A    . 

Then  )U,U,U( F
A

I
A

T
A  is a smooth neutrosophic preuniformity on A  . 

Proof. Similar to the procedure used to prove proposition (3.1.8). 
Also, )U,U,U,A( F

A
I
A

T
A  is a subspace of )U,U,U,X( FIT  and  )U,U,U( F

A
I
A

T
A  is called the smooth 

neutrosophic preuniformity on A  induced by )U,U,U( FIT . 
Note that: the proposition (3.1.10) is satisfied for type II. 
For smooth neutrosophic preuniform mappings in type II we can state the following definitions: 
Definition.  
A map YX:f   is called weakly smooth neutrosophic preuniform with respect to the smooth 

neutrosophic preuniformities )U,U,U( F
1

I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y  iff for every YYIv   we 

have: 

.1))v()ff((U1)v(U
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3.2.6. Definition. A map YX:f   is called smooth neutrosophic preuniform with respect to 
the smooth neutrosophic preuniformities )U,U,U( F

1
I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y iff for every 

YYIv  we have: 
).v(U))v()ff((Uand,)v(U))v()ff((U,)v(U))v()ff((U F

2
1F

1
I
2

1I
1

T
2

1T
1  

 
3.2.7. Definition. A map YX:f   is called smooth neutrosophic direct preuniform with 

respect to the smooth neutrosophic preuniformities )U,U,U( F
1

I
1

T
1 on X  and )U,U,U( F

2
I
2

T
2 on Y  iff

for every XXIu  we have: 
).u(U))u)(ff((Uand,)u(U))u)(ff((U,)u(U))u)(ff((U F

1
F
2

I
1

I
2

T
1

T
2   

Note that the definition (3.1.16), and the propositions (3.1.17) , (3.1.18) are satisfied for type 
II.
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4. Conclusion

  In this paper, the concepts of smooth neutrosophic preuniform structures were introduced. 
In two different types we’ve presented the concepts of smooth neutrosophic preuniform 
space, smooth neutrosophic preuniform subspace, smooth neutrosophic preuniform 
mappings. Due to unawareness of the behaviour of the degree of indeterminacy, we’ve 
chosen for IU  to act like TU  in the first type, while in the second type we preferred that 

IU behaves like FU .Therefore, the definitions given above can also be modified in several 
ways depending on the behaviour of IU . 
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