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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], 1, to denote the interval (0,1], I; to denote the interval[0, 1), and X 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 N(X).
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2.1. Definition [14], [15]. A neutrosophic set A (NS for short) on a nonempty set Xis
defined as: A=(x,T,(x),15(x),F,(x)), xeX where T,LF:X—[0, 1], and 0 <T,(x)+1,(x)+F,(x)<3

representing the degree of membership (namely T, (x) ), the degree of indeterminacy (namely,

1,(x)), and the degree of non-membership (namely F, (x)); for each element X € Xto the set A .

2.2. Definition [13], [14]. The Null (empty) neutrosophic set Oy and the absolute
(universe) neutrosophic set 1y are defined as follows:

Typel: Oy =(x,0,0,1),xeX . In=(x110),xeX

Typell: Oy =(x,0L1),xeX , Iy =(x100),xeX

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

Typel: AcB < T (X)<T(x),IA(X) ZIg(x),FA (x) 2 Fg(x), VxeX
Typell: AcB < Tp(x) <Tg(x),15(x)21Ig(x),FpA (X)) 2 Fz(x), VxeX

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

Typel: coA =(x,Fp (x),1-1I (x), Tz (x))
Typell: coA =(x,1=Ta (x),1 =I5 (x),] = F4 (x))
2.5. Definition [11], [12]. Let A,B e N(X)then:
Typel: AUB = (x,max(Ty (x), Tg(x)), max(I4 (x), Ig(x)), min( F (x), Fg(x)))
Typell: AU B =(x,max(T (x), Tg(x)), min( 15 (x), g (x)), min( Fx (x), F3(x)))
Typel: ANB=(x,min( Ty (x), T(x)), min( I (x), 15 (x)), max(Fx (x), Fg(x)))
Typell: AN B=(x,min( T (x), Tg(x)), max(I (x), I (x)), max(Fy (x), Fg(x)))

[ JA=(X,TAG)IA(I-TA)) ,  { YA=(x]-F5(x),I(x),F5 (X))

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

Typel: U A; = <x,sup Ty, (x),sup I, (x),inf Fp_ (x)>
i€j

iel i€j i€j

Typell: U A; =<x,sup Tp, (x),inf Tp (x),inf Fp, (x)>
i€j i€j

iel iej
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Typel: N A; :<x,i;1f Ty, (x),inf I, (x),sup Fp_ (x)>
i€j i€j

ie] i€j
Typell: () A; =( x,inf Ty, (x),supIa. (X),sup Fp. (X)
iel S = A =

2.7. Definition [11], [12]. The difference between two neutrosophic sets A and Bdefined
asA\B=AncoB.

2.8. Definition [11], [12].Every intuitionistic fuzzy set A on X is NS having the form
A =(x,Ta(x),] = (To(x) + FA (x)),Fo (x)) , and every fuzzy set A on X is NS having the form
A= <X,TA (x),0,1- TA(X)> , xeX.

2.9. Definition [8]. Let Y be a subset of Xand A e1X; the restriction of A on Y is denoted
by A,y . ForeachBel”, the extension of B onX, denoted by By, is defined by:

_|BX) if xeY
X" os if xeX-Y

2.10. Definition [6]. A smooth topological space (STS) is an ordered pair(X,t), where X is a
nonempty set and t:1%X —1 is a mapping satisfying the following properties:
O  w0)=1(1)=1

(02) VA,Aj € X, (A1 NAY) Z21(A) AT(A,)
(03) VA;,iel, (UA)= A T(A))
i€] ie]

2.11. Definition [S5]. A fuzzy preuniform structure U'on X is a family of fuzzy sets in
X xX, called entourages which satisfies:

(FP;)) Acu, forevery ue U*, where A is the diagonal :

0 ,f X #y
A(x,y) = { i x=y ,Vx,yeX

(FP,) IfueU anducv,then veU V¥ uvel™X
The pair(X,U")is said to be a fuzzy preuniform space.

2.12. Definition [S]. Let (X,U*) be a fuzzy preuniform space, the following potential
properties are considered:
(FP;) Foreveryu e U ,we can assert that wleU” , Where u_l(x,y) =u(y,X).
In this case, (X, U*) is said to be symmetrical.

* *k
(FPy) Forevery u,ve U ,we canassert that unveU .
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In this case, (X,U") is said to be of type D.
(FP5;) Forevery u e o8 , there exists v eU" such that vOv cu, where
vOV(X,y) =sup{v(X,z) Av(z,y):ze X}
In this case, (X,U") 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 Uon X is a fuzzy set in the fuzzy

. . XxX . .
sets in Xx X . Uis an element of 1!~ which satisfies:

(SP) Agu = U(u)=0 forevery uel®X

(SPy) ucv=U(v)2U),V u,ve X
(SP;) U(XxX) =1, where (XxX)(x,y)=1, for every x,ye X

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

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

XX ,we have U(u) = U(u_l), where u_l(x, y) =u(y,x).

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

(SP4) Foreveryuel

(SPs) For every u,ve X we have U(unv)>U(u) AU(v),
but from (SP,) we can write U(unv)=U(u) AU(v)
In this case, (X, U) is said to be of type D.

(SPg) If we have sup {U(v):vOvcu})=U(u), foreveryue X

VGIXXX

In this case, (X,U) 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 (X,UT,U',U") and the
mappings UT, U, UT: 17X 51 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 (UT,U!,UF) of type I satisfying the
following axioms:
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(SNPI) Agu = UT(u)=Ulu)=0 and UF(u)=1 | forevery uel®X
(SNPL))ucv=UT(v)>2UT(u), Ul(v)> U (u), and UF (v) < UF (u), V u,ve ¥ (x,UT, U, UF)
(SNPI3) UT(XxX) = U'(XxX)=1,and UF(XxX)=0
is said to be a smooth neutrosophic preuniform space of type |
(SNPI,) For every u e I** we have:

UTw=uTw™), vl =u'w™),andUf w)=uF ™.
In this case, (X,UT,U',UF) is said to be symmetrical.

(SNPIs) For every u,ve X, we have:

Ul wnv=2UT ) AU T (v),Ul(unv)= U () AU (v),and
U (unv) < U (u)v UF (v), but from (SNPI,) we can write
UlTwnv)=UT ) AUT(v), Ul (unv)=U' ) AU (v),and
UFunv)=Uuf v uf(v.

In this case, (X,UT,UI,UF) is said to be of type D.
(SNPI¢) If we have:

sup {UT(v):vOvcu)=UT(u), sup {U'(v):vOvcu})>Ul(u),and

velX vel™*

in)i(‘xX{UF(v) :vOvcu}) < UF(u),

vel

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

for every u e I%X.

3.1.2. Example. Let X = {a,b} . Define the mappings UT,U", UY : 1% -1 as:
1

i u=XxX
UT(u) =105 Jif Acu
0 , otherwise
1 I u=XxX
Ulw) =406 Jif Acu
0 , otherwise
0 ,if u=XxX
uf) ={03 Jif Acu
1 , otherwise

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

3.1.3.Remark. Both UT and U! with their conditions are smooth preuniformities.

3.1.4.Proposition. Let {(UiT,UiI,UiF )}i < j be a family of smooth neutrosophic preuniformitiess

onX. Then U (US,Ul,ufyand N (U], Ul UF) are smooth neutrosophic preuniformities on X .
i€l ie]
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Proof. First, for U (UT,ul,uf):
iel

(SNPI,) Let ue IX and A u . It follows that Uil (u)=Ul(u)=0 and

UiF(u) =1, forevery i € J,hence sup UiT (u)=sup UiI(u) =0 and inf UiF(u) =1.

iel iel ie]

(SNPI,) Let u,ve 1% such that u < v.Then for every i € ] we have UiT )= UiT (v,

Ul(v)> Ul(u), and UF (v) <UF(u), hence sup UT (v) > sup U (u),

iel iel

sup Ul (v) > sup Ul (u), and inf UF(v)< inf Ul (u).
1€

iel iel ie]
(SNPI3) Ul (XxX) = Ul(XxX)=1, and UF(XxX)=0, forevery i e J. Then
sup U (XxX) =sup U] (XxX) =1 , and inf U (XxX)=0.
ieJ iel ieJ
Second, the proof for .ﬂJ (ul,ul,ut) is similar to the first
1€
3.1.5.Proposition. Let {(UT,UiI,UiF )}  y be a family of smooth neutrosophic preuniformitiess
on X .Then:

(1) Ifevery (UiT,UiI,UiF) is symmetrical, then U (UT,Ul,UF) and

i€l

Nl ul,uf)are also symmetrical.

i€l

(i1) If every (UT,UiI,UiF) is of type D , then N (U, Ul UF) is also of type D
i€l
(1) If every (U;r,UiI,UiF) is of typeS , then U (Ul,ul, Ul is also of type S

i€l

Proof. (i) Let ue ™ then Ul (w)=U] (™), Ulw)=U! ™), and

UiF (w)= UiF(ufl) Vv iel, hence sup UiT (u) =sup UiT (ufl), sup UiI(u) =sup UiI(ufl),
iel] iel] iel] i€l

and inf U (u)=inf UF (u™), alsoinf Ul (u)=inf UT (u™), inf Ul (u)=inf Ul ™),
ieJ iel ie] el i€l ie]

and sup UiF(u) = sup UiF (u_])

ielJ ielJ
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(i) Let u,v e X then Ul (unv) = UL (u) A UL (v), Ul (unv) = Ul (u) A Ul (v), and

UFwnv)=UF ) v Uuf(v) Viel, hence inf Uf (unv)=inf U (u) A inf U (v),
iel] iel) iel)

inf Uil (unv)=inf Uil(u) Ainf UiI (v), and sup UiF(u MV) = sup UiF (u) v sup UiF (V).
iel] ie] ie] ieJ ieJ ieJ

(ii ) Let sup {UiT (v):vOvcu}) 2 UiT (u), sup {UiI(V) vV cu}) > Uil(u),and

VeIXxX VEIXXX

. F . F XxX T .

1n)t(‘ X{Ui (v):vOvcu}) <U; (u),Vuel ,then sup {supU; (v):vOvcu})>
vel™ vel™® el Next, we will
sup UiT (u), sup {sup UiI(V) :vOV C u}) =sup UiI(u),and
iel vel XX ie] iel

inf {inf UF (v):vOv c u}) <inf UF (u).
VeIXXX i€l i=

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 letu e 1AA . We define the extension
ofutoXxX, denoted uy,x by:

u(x,y) ,f X,yeA
Uxox (%) = {0.5 , otherwise

3.1.7.Definition. Let A be a nonempty subset of X. We define the subdiagonal A, e X

by:

Ar(x.y) 1 ,dx=yeA
X,y) = .
A%y 0 , otherwise

One may notice that (Ay UAA)=A
3.1.8. Proposition. Let (X,UT,U',U") be a smooth neutrosophic preuniform space and let A

be a nonempty subset of X, and the mappings ULUL,UZ [ IMA 51 defined by:

Uﬂ(u)z{l Jif u=AxA
UT (uxuxx UAcop) ,Vue YAV AxAY
Uk(u)={1 u=AxA and
U (Uxex UAop)  VueIMAM\AxAL
Ui(u):{o u=AxA where
U (uyx UAoA) ,Vue ™AV AxAL

(AxA)(x,y)=1 for everyx,y € A .Then (U{,Uk,Ui) is a smooth neutrosophic preuniformity
OnA .
Proof. (SNPI;) Let A* € I be the diagonal in A.Then, V u e I we have :
A T I
A" gu = AL (uxx YApa)= U (Uxx YAgoa) = U (uxxx YAgoa) =0

and UF (uy,x UAa) =1= UL (u)= UL (u)=0 and U (u)=1.
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(SNPL) Letu,ve 1A such that u c v. Then it follows that (ux,x VAA)CS

(Vitex Y Acon)-hence UT (vigx UAoA) 2 UT (Uxiex UAoa) Ul (Vix UAcon) 2

Ul (uxex U Agon)and UF (vix Uheoa) < UM (Uxix U Acon)- SO, UA(V) 2 U (u),

UL (v) = Ul (u),and U (v) < UK (u). (SNPI3) The proof is straightfo rward from the definition .

3.1.9. Definition. The smooth neutrosophic preuniform space (A,Ux,UL,U%L) is called a
subspace of (X,UT,U',U") and (UX,UL,UX) is called the smooth neutrosophic preuniformity
on A induced by (UT,U",UT).

3.1.10. Proposition. Let (UT,U',U") be a smooth neutrosophic preuniformity on X, A be a
nonempty subset of X and (UX,U&,UQ) be the corresponding smooth neutrosophic preuniformity
on A induced by (U',U',U") .Then the properties (SNPI,) and (SNTIs) are hereditary.

Proof. (SNPI;) Let u eI Then it follows :

(1) Ifu=AxA, we find that Uy (u)=Ux(u H=U\ ) =Uk@w™hH=1,

and UY (w)=U @™ =0.

(2) Ifu#AxA, we find that Ux (1) = UT (uxx UAeop) = UT (Uxtexx UAcon) )

= U (uxx) ™ UAcon) D) =UT (0 )xtxx UAoa) =UA (u™), because

u(y,x) ,if X,YEA:{u_l(X,y) Jif X,yeA

-1 _ _
(uxxx) (X,y)=uxxx(y,X) {0.5  otherwise

0.5 , otherwise
-1
=(u )xxx(x,¥)
Similarly , we can prove that Uk (w)= Uk (u_l) and Ug (w)= Ug (u_l) .
(SNPIs) Letu,ve 1A Then we obtain successively :
T T T
Upa(unv)=U" ((unv)xx YAcoa) =U" (Uxxx YA oA) N (Vix Y Acoa))
T T T T ..
2U " (uxux YAA) AU (Vix YAgoa)) = U (u) AUL (V) Similarly |
we can prove that U}A(u Nv)> U}A(u) A Uk (v) and Ug (unv)< Uf\(u) v UR v).

3.1.11. Definition. Consider two ordinary sets X, Y and a mapping f from Xinto Y .The fuzzy
product f ®f is defined as the following mapping:

fFRF 1K 5 VY
us (F®f) ), ¥V ue XX

where (f ® f)(u) is defined as the following fuzzy setin YxY :
(f®f)(u): YxY > 1

yi,y2) P {sup{u(xl,xz);xl,xz €X.f(x)) =yy andf(xz) =yz} il yp,ys € me(f)
1.2

0 ,otherwise
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3.1.12. Definition. Consider two ordinary sets X,Y .Let f be a mapping from X to Y and

veIY*Y Then the inverse image of v under (f ®f) is defined as the following fuzzy setin XxX:
) (v): XxX -1
(x1,X2) = V(F®F) (x1,x7) = v (f(x)),f(x2)), V x1,x5€X

3.1.13. Definition. A map f:X — Y is called weakly smooth neutrosophic preuniform with
respect to the smooth neutrosophic preuniformities (U, Ui, Ufyon X and (UT, U}, US)on v iff
for every velY*Y we have:

Ul >0=0l (N '(v)>0,Ub(v)>0=Ul(t @) (v) >0,
andUS (v <1=Uuf (@0 (v)<1.

3.1.14. Definition. A map f:X — Y is called smooth neutrosophic preuniform with respect to
the smooth neutrosophic preuniformities (UIT,U{,Uf)on X and (UE,U&,UE) on Y iff for every
velYY we have:

UL (@) (v) 2 UL (v), U ((F ®F) T (v)) 2 Uy (v), and UJ (F ®F) ' (v)) <UL (v).

3.1.15. Definition. A map f:X — Y is called smooth neutrosophic direct preuniform with
respect to the smooth neutrosophic preuniformities (U, U], Ul Yon X and (U}, U}, US)on v iff
for every u e I* we have:

U3 (F®F)(w) 2 U (u), Us((f ®F)(w)) = Uj(u), and U5 ((f ®F)(w)) < Uf (u).

3.1.16. Definition. Amapf: X — Y is called a (weakly) smooth neutrosophic homeomorphism
with respect to the smooth neutrosophic preuniformities (U], U}, Uf)on X and (UE,UIZ,Ug)on
Y iff f is bijective and f, f~! are (weakly) smooth neutrosophic preuniform.

3.1.17. Proposition. Let (X,U],Ul,Ul) and (v,Ul, U5, U%) be two smooth neutrosophic
preuniform spaces and f:X — Y a bijective mapping. The following statements are equivalent:

(1) fis a smooth netrosophic homeomorphism.

(i1)f is smooth netrosophic preuniform and smooth netrosophic direct preuniform
Proof. (i) =(ii) .Let f be a smooth neutrosophic homeomorphism, then f is smooth

neutrosophic preuniform, and for every ueI®X we have:
U et @y = Uf ), U e H ™ w) 2 Uj(w),
and US (@ Ty < U (u).
Applying the definitions and from the bijectivity of f we obtain the following result for
yy2€Y:
(O Wy y) =uE™ @ F )y y2) =uf™ (v, (v2)) = u(xp,x2)
= (F®H)W)(y1,y2)-So Uz (f ®F)(w) 2 U} (u), U((f ®F)(w)) 2 Uj(w), and
Ug (f®f)u)) < UF (u), hence f is smooth neutrosoph ic direct preuniform .
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(i) =(@) Let f be smooth neutrosophic preuniform and smooth neutrosophic direct preuniform,

X we have:

then for everyu e
U (7' @ f ) ) = U (F @ )W) 2 U (), U (' ©f ) (w) =
Ub((f ®f)(w)) > Uj(w), and U5 ((F' @ ™)~ (w)) = UL (F ® F)(w) <UT (w).
Because f is bijjective, then f ~lis smooth neutrosophic preuniform, hence f is

a smooth neutrosophic hom eomorphis m.
3.1.18. Proposition. Let f: X — Y be a bijective and smooth neutrosophic direct preuniform

mapping with respect to the smooth neutrosophic preuniformities (UT,U',U") on X and
U'T, U, UT)onYand let A be a nonempty subset of X , then the restriction mapping
£/ a : (A UAUR UR) = (F(A), Ut(a), Ut(a)- Uta))

Is smooth neutrosophic direct preuniform.

1“*A e have:

Uy (£ 2) ® (£ 1)) = U (((F A) © (£ AN vy Y Acor(a)):
Uy (£ 2) ® (£ )W) = U (£ 4) ® (£ )W)y ey UAco(a)):
U a) (5 A) ® (£/,4))W) = U (£ A) @ (£ A NW)y ey U Acor(a)):

UL () = UT (uxexx UAop) SUT(E @) uxiex UAeon))s

Proof. For everyu e

Uh @) =U'(Uxex UAcon) S U @ F)uxex U Acon)), and
UA @ =U" (Uxex UAcon) 2 U (F @ F)uxex U Acor)):
Applying the definitions and from the bijectivity of f we obtain the following result for

Yi.¥2 € Y:
(£ A) B E ANW)yxy Y Acor(a)(Y15Y2)

1 iy =y, ecof(A)
=1 ((f, A) @ A()(y1,¥2) Af y1,y2 €£(A)
0.5 ,otherwise
1 Jf f(x1)=y;,=f(Xp)=yand x| =X, €coA
=qu(xy,x3) if f(x))=y,=f(x3) =y and xy,x, €A
0.5 ,otherwise

=((f®f)(uxux YA DY1,Y2)-

So, Uf(a)((f ) ®(f 1)) = UX (W), Ufa)(f ) ®(f) 2))(u)) > U (u),and
U’fF( A) (A A)() < Ug (u),hence f; ois smooth neutrosophic direct preuniform .

3.2. Smooth Neutrosophic Preuniform Spaces of type 11
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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 1.

3.2.1. Definition. A smooth neutrosophic preuniformity (UT,U',U") of type II satisfying the
following axioms:
(SNPII;)) Agu = UT(u)=0 and Ul(u)=UYw)=1 , forevery uel®*
(SNPII,) uc v=UT(v)>UT (v),U(v) < U'(u),and UF (v) < UF (u), vu,ve 1% (x,UT,U',UF)
(SNPII;) UT(XxX)=1,and U'(XxX)=UF(XxX)=0
is said to be a smooth neutrosophic preuniform space of type II. Also, for type II:
(SNPIL,) Forevery u e X ,we have:
Ul =uTw™), Ul =u"'w™),and U ) = UF ™).
In this case, (X,UT,U',UY) is said to be symmetrical.
(SNPII5) For every u,v € 1% we have:
UTwnv) 20T AU T (v), U (unv) < U (u) v U (v),and
U (unv)<UF ) v UF (v),but from (SNPII,) we can write
UT(u NV)= u' () A UT(V),UI(u NvV)= Ul(u) Y UI(V),and
UF(u NV) = UF(u) Y UF(V).
In this case, (X,UT,UI,UF) is said to be of type D.
(SNPIIg) If we have:
sup {UT (v):vOvcu}) 2 uT (n), Vei?)t("xx {UI (V):vOvcu}) < UI(u) ,and

VGIXXX
i f {UF(V) :vOvcu}) < UF(u), for every u e X,
vel™*

In this case, (X,UT,UI,UF) is said to be of type S.
3.2.2. Example. Let X = {a,b} . Define the mappings UT, U, U" : 1% 1 as:

1 I u=XxX
UT(u) =705 Jif Acu

0 , otherwise

0 ,if u=XxX
Ul(u) =404 Jif Acu

1 , otherwise

0 ,if u=XxX
Uf () =407 if Acu

1 , otherwise

Then (X,UT,U',U) is a smooth neutrosophic preuniform space of type IT on X .

391



Florentin Smarandache, Surapati Pramanik (Editors)

3.2.3. Remark. UT with its conditions is smooth preuniformity.
Note that: the propositions (3.1.4) and (3.1.5) are satisfied for type IL
Proposition.

Let (X, UT,U",U") be a smooth neutrosophic preuniform space and let A be a nonempty

subset of X, and the mappings UX,UL,UE IV 51 defined by:

Ug(u)z{l ,if u=AxA
UT (uxx U Acop) ,Vue AV AxAL
U&(u):{o ,if u=AxA
Ul (uxex UAop)  Vue VAV AxAY
and Ui(u):{o ,if u=AxA
UF (uxxx UAon) ,VuelPA\(AxA}

Then (UX,U&,U&) is a smooth neutrosophic preuniformity on A .

Proof. Similar to the procedure used to prove proposition (3.1.8).

Also, (A, UX,UL,UR) is a subspace of (X,UT,U",U") and (ULU&,U&) is called the smooth
neutrosophic preuniformity on A induced by (UT, U, UF).

Note that: the proposition (3.1.10) is satisfied for type IL

For smooth neutrosophic preuniform mappings in type II we can state the following definitions:
Definition.

A map f:X—>Y is called weakly smooth neutrosophic preuniform with respect to the smooth

IY><Y W

neutrosophic preuniformities (U, Ul, Ul )on X and (UT, U5, US)on Y iff for every ve e

have:
Ul >o=0l(ten)(v)>0,Uul(v)<1=Ul(t®) ! (v)<1, and
Uw<i=ufren(v)<l.
3.2.6. Definition. A map f: X — Y is called smooth neutrosophic preuniform with respect to

the smooth neutrosophic preuniformities (U, U}, Ul on X and (U, U}, Ub)on Yiff for every

velY we have:

UL (E®DH ™ (W) 2 U3 (1), UI(E® ) (v) S Up(v), and U ()~ (v)) S U3 (W),
3.2.7. Definition. A map f:X —>Y is called smooth neutrosophic direct preuniform with
respect to the smooth neutrosophic preuniformities (UlT,U%,Uf)on X and (UE,U%,UE) on Y iff

X we have:

for every ue
U3 (F®N) (W) = Uf (w), Up(f ®F)(w)) < Uj(w), and U ((F ®F)(w)) < U (u).
Note that the definition (3.1.16), and the propositions (3.1.17) , (3.1.18) are satisfied for type

IL.
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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 U' to act like UT in the first type, while in the second type we preferred that

U'behaves like UY.Therefore, the definitions given above can also be modified in several

ways depending on the behaviour of U .
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