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1. Introduction

Many practical problems in economics, engineering, environment, social science, medical science, etc. cannot
be dealt with by classical methods because classical methods have inherent difficulties. The reason for these
difficulties may be the inadequacy of the theories of parameterization tools. Molodtsov [18] initiated the concept
of soft set theory as a new mathematical tool for dealing with uncertainties. Maji et al. [15,16] studied operations
over a soft set. The algebraic structure of set theories dealing with uncertainties is an important problem. Many
researchers heve contributed towards the algebraic structure of soft set theory. Aktag and Cagman [2] defined
soft groups and derived their basic properties. Acar et al. [1] introduced initial concepts of soft rings. Feng et al.
[10] defined soft semirings and several related notions to establish a connection between soft sets and semirings.
Shabir et al. [21] studied soft ideals over a semigroup. Sun et al. [24] defined soft modules and investigated
their basic properties. Gunduz and Bayramov [11,12] introduced fuzzy soft modules and intuitionistic fuzzy soft
modules and investigated some basic properties. Ozturk and Bayramov defined chain complexes of soft modules
and their soft homology modules [19]. Ozturk et al. introduced the concept of inverse and direct systems in the
category of soft modules [20].

Recently, Shabir and Naz [22] initiated the study of soft topological spaces. Theoretical studies of soft
topological spaces have also been conducted by some authors in [6,14,17,23,25]. In [5], a soft point concept was
given differently from the concepts that were given in other studies [3,6,14,17,23,25]. In this study, we use the
soft point concept that was defined in [5].

Uniform spaces are like metric spaces; however, the application area of uniform spaces is more extensive
than that of metric spaces. Since every uniform space can be transformed to a topological space, there exists a
relation between uniform and topological spaces. Thus, it is important to carry the uniform spaces to soft sets.

In [7], the contraction of the product of soft sets to the diagonal was investigated when the soft uniform

*Correspondence: taha36100@hotmail.com

1071



OZTURK /Turk J Math

structure was given, and the definitions of soft point and soft Hausdorff space that were given in [23] were used.
However, in [5], it was seen that these definitions of soft point and soft Hausdorff are not correct.

In this study, differently from [7], we give a new definition of soft uniform space. The soft uniform spaces
defined in [7] are a special case of the soft uniform spaces defined by us. Furthermore, we investigate operations

on soft uniform space and establish relationships between soft uniform space and uniform space.

2. Preliminaries
In this section we will introduce necessary definitions and theorems for soft sets. Molodtsov [18] defined the

soft set in the following way:

Let X be an initial universe set and E be a set of parameters. Let P(X) denote the power set of X
and A,BC E.

Definition 1 [18] A pair (F, A) is called a soft set over X, where F' is a mapping given by F : A — P(X).
In other words, the soft set is a parameterized family of subsets of the set X . For e € A, F(e) may be

considered as the set of e-elements of the soft set (F,A), or as the set of e-approzimate elements of the soft
set.

Definition 2 [16] For two soft sets (F,A) and (G, B) over X, (F,A) is called a soft subset of (G, B) if:

1. AC B and

2. Yee A, F(e) and G(e) are identical approximations.

This relationship is denoted by (F,A) C (G,B). Similarly, (F,A) is called a soft superset of (G,B) if

(G, B) is a soft subset of (F,A). This relationship is denoted by (F,A) > (G,B). Two soft sets (F,A)
and (G, B) over X are called soft equal if (F,A) is a soft subset of (G, B) and (G, B) is a soft subset of
(F,A).

Definition 3 [16] The intersection of two soft sets (F,A) and (G,B) over X is the soft set (H,C), where
C=ANB and Ve € C, H(e) = F(e)NG(e). This is denoted by (F, A) N (G,B)=(H,C).

Definition 4  [16] The union of two soft sets (F, A) and (G,B) over X is the soft set, where C = AU B
and Ve € C,

F(e), ifee A—-B,
H(e) =< Gle), ifee B—A,
F(e)UG(e) ife e AUB.

This relationship is denoted by (F, A) U (G,B)=(H,0).

Definition 5 [16] A soft set (F,A) over X is said to be a NULL soft set denoted by ® if for all e € A,
F(e) = @ (null set).

Definition 6 [16] A soft set (F,A) over X is said to be an absolute soft set denoted by X if for all e € A,
Fe)=X.
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Definition 7 [22] The difference (H, E) of two soft sets (F,E) and (G, E) over X, denoted by (F, E)\(G, E),
is defined as H(e) = F(e)\G(e) for all e € E.

Definition 8 [22] Let Y be a nonempty subset of X , and then Y denotes the soft set (Y, E) over X for which
Y(e)=Y, forall e € E.

In particular, (X, E) will be denoted by X.

Definition 9 [22] Let (F,E) be a soft set over X and Y be a nonempty subset of X. Then the sub-soft set
of (F,E) overY denoted by (YF, E) is defined as follows: Y F(e) =Y N F(e), for all e € E. In other words,

(YF.E) =Y N (F,E).

Definition 10 /4] Let (F, A) and (G, B) be two soft sets over X1 and Xa, respectively. The Cartesian product
(F,A) x (G, B) is defined by (F x G)(axpy where

(F x G)axp(e,k) = F(e) x G(k), ¥(e,k) € Ax B.

According to this definiton, the soft set (F,A) x (G, B) is the soft set over X1 X Xo and its parameter

universe is E1 X Esy.

Definition 11 [22] Let T be the collection of soft sets over X, and then T is said to be a soft topology on X
if:

1) @, X belongs to T;

2) the union of any number of soft sets in T belongs to T;

3) the intersection of any two soft sets in T belongs to T.

The triplet (X, T, E) is called a soft topological space over X.

Definition 12 [22] Let (X, 7, E) be a soft topological space over X, and then members of T are said to be soft

open sets in X.

Definition 13 [22] Let (X, 7, E) be a soft topological space over X. A soft set (F,E) over X is said to be a

soft closed in X if its relative complement (F, E) belongs to T.

Proposition 1 [22] Let (X, 7, E) be a soft topological space over X. Then the collection 7. = {F(e) : (F,E) €
T} for each e € E defines a topology on X .

Definition 14 [22] Let (X, 7, E) be a soft topological space over X and (F,E) be a soft set over X. Then
the soft closure of (F,E), denoted by (F, E)°, is the intersection of all soft closed super sets of (F,E). Clearly
(F,E)° is the smallest soft closed set over X that contains (F, E).

Definition 15 [5] Let (F,E) be a soft set over X. The soft set (F,E) is called a soft point, denoted by
(e, E), if for the element e € E, F(e) = {z} and F(e') =& for all ¢’ € E — {e} (briefly denoted by x.).
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Definition 16 [5] For two soft points (z., E) and (ye, E) over a common universe X , we say that the points

are different points if x # 1y or e # €.

Definition 17 [5] Let (X, 7, E) be a soft topological space over X. A soft set (F,E) in (X,7,E) is called a
soft neighborhood of the soft point (x., E) € (F,E) if there exists a soft open set (G,E) such that (z.,E) €
(G,E)C (F,E).

Definition 18 [13] Let (X, 7,E) and (Y,7',E) be two soft topological spaces and f : (X,7,E) — (Y, 7, E)
be a mapping. For each soft neighborhood (H,E) of (f(x)e, E), if there exists a soft neighborhood (F,E) of
(e, E) such that f ((F,E)) C (H,E), then f is said to be soft continuous mapping at (x., E) .

If f is a soft continuous mapping for all (xe, E), then [ is called a soft continuous mapping.

Definition 19 [13] Let (X, 7, E) and (Y, TI,E) be two soft topological spaces and f : X — Y be a mapping. If
f 1is a bijection, soft continuous and f~'is a soft continuous mapping, then f is said to be a soft homeomorphism

from X toY. When a homeomorphism f exists between X and Y, we say that X is soft homeomorphic to
Y.

Definition 20 [3] Let (X, 1, E) be a soft topological space over X. A subcollection § of T is said to be a base

for T if every member of T can be expressed as a union of members of 3.

Definition 21 /3] Let (X, 7, E) be a soft topological space over X. A subcollection & of T is said to be a subbase

for 7 if the family of all finite intersections members of & forms a base for T.

Definition 22 [3] Let {(ps,¥s) : (X, 7, E) — (Y, 75, ES)}SES be a family of soft mappings and {(YS,TS,ES)}SeS

s a family of soft topological spaces. Then the topology T generated from the subbase § = {(gps,ws)s_els(F, E):
(F,E) € 15,5 € S} is called the soft topology (or initial soft topology) induced by the family of soft mappings
{(9087"/}5)}365 :

Definition 23 [3] Let {(Xs,7s, Es)} be a family of soft topological spaces. Then the initial soft topology on

seS

X = [I X, generated by the family {(ps,qs)},cg 45 called product soft topology on X. (Here, (ps,qs) is the
ses

soft projection mapping from X to Xg, s€ S.)
The product soft topology is denoted by [] 7s.
ses
Definition 24 [6] Let (X, 7, E) be a soft topological space and x,y € X such that © # y. If there exist soft
open sets (F, A) and (G, B) such that x € (F,A), y € (G,B) and (F,A)N(G,B) = ®, then (X, 7, E) is called
a soft Hausdorff space.

Definition 25 [3] Let (X, 7, E) be a soft topological space. If there exists a soft finite subcovering of every soft
open covering of the soft topological space (X, 7, E) then this soft space is called soft compact space.

Definition 26 [5] Let (X, 1, E) be a soft topological space over X . If for every soft point (x., E) in X, there

exists a soft neighborhood (G, E) such that (G, E) is a soft compact subspace of X, then (X, 7, E) is said to

be soft locally compact space.
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Definition 27 [8] Let R be the set of real numbers and B(R) the collection of all nonempty bounded subsets
of R and E taken as a set of parameters. Then a mapping F : E — B(R) is called a soft real set. If a soft

real set is a singleton soft set, it will be called a soft real number and denoted by 7, 3, t, etc.

0, 1 are the soft real numbers where 0(e) =0, 1(e) =1 for all e € E, respectively.

Definition 28 [9] Let R(E)* denote the set of all nonnegative soft real numbers and SS(X, E) denote the set
of all soft points on the set X . A mapping d: SS(X,E) x SS(X,E) — R(E)* is said to be a soft metric on
the soft set (X, E) if d satisfies the following conditions:

(M1) d(Ze,,5ey)>0 for all Ze,,To, € SS(X, E),
(M2) d(Ze,,Te,) =0 if and only if Te, = e, € SS(X, E),

(M3) d(Ze,,Tes) = d(Fey, Te,) for all Fe,, T, € SS(X, E),

(M4) For all Te,,Jeys Zes € SS(X, E), d(Fey,Zey)<A(Tey, Jon) + ATy Zes) -

The soft set (X, E) with a soft metric d is a called a soft metric space and denoted by (X, (Z E).

3. Soft uniform spaces

Let X be an initial universe set and E be a set of parameters. The set of all soft points on the set X is denoted
by SS(X, E). It is obvious that each soft set can be expressed as a union of soft points. For this reason, to give

the family of all soft sets on X it is sufficient to give only soft points on X.

Definition 29 a) If (X, E) is a soft set, then the soft set
Ax,p) = {(@e,ze) : e € (X, E)}

is called the diagonal of (X, E)x (X, E). Here Ax gy = ( Ax, Ag) is defined by ((z,7),(e,e)) = (¥, ) (c,e) =
(Te, Te).

b) If (A,E x E)C(X,E) x (X,E) is a soft subset and the soft subset (A, E x E) is denoted by A, then

At = {20 (we,ye) € A}

If A= g,17 then the soft set A s called soft symmetric.
c) If ;1, E&(X, E) x (X, E) are soft subsets, then
AoB= {(me,ye/) :3z € (XL E), (e, 2.) € A, (2.7,Y.) € E}

d) Al = A and ﬁ":ﬁ"—logfornzlﬂ,&....
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Example 1 Let X = {xl,x27x3} be any set and E = {e1,ex} be a set of parameters. In this case, the soft
set SS(X, E) is formed by the following soft points:

1 1 2 2 3 3
{x€1 ’ x62’ €1’ 1‘62 ) xel ’ er

Thus, the soft diagonal A(x gy of this soft set is

A(X,E) = {(xél’xél)V (xé27‘r¢132)’ (x§171€1)7 (x527x32)7 (levxgl)» (12271.32)} N

Proposition 2 If we fized the parameter eq € E, then we can obtain a soft subset {x., : © € X} of the soft set
(X, E). It is obvious that there exists a bijection mapping between the set X and the soft subset {x., :x € X}.
Thus, we can consider the soft subset {x., : © € X} as the set X .

Proposition 3 For every e € E, we have
(A(XE))e = {(x;,x;) cxte X} =Ax.

Therefore, the diagonal of the soft set (X, E) is the family of diagonals that is parameterized on the set
E of X. That is, Ax,p) = eLeJE (Ax), -

Let (X, E) be a soft set and (V, E x E)C(X, E) x (X, E) be a soft set that is defined as V : E x E —
P(X x X), and the soft set (V,E x E) is denoted by V.

Definition 30 If A(XyE)ﬁ Voand V= V! are satisfied, then the soft set V s called the soft neighborhood
of the soft diagonal.
Let us denote the all soft neighborhoods of the soft diagonal Ax gy by Dx k-

Example 2 According to Example 1, we can give a few examples of the soft neighborhood V.

Vi = {Axp), (@l a2), (22, 28))
{A(XyE)’(xéprl)v('rgpxil)}

{A(X,E)a (Iil ) zgl)v (leafvil)» (%23279322)’ (1’227517(232)}

o
[

B
I

Proposition 4 For every (e,e) € E x E, the set (‘71) is a neighborhood of the diagonal of the order set

(ese)

X.

Example 3 Here, by the soft contraction of the soft neighborhoods ‘71 to the parameter (e;,e;), according to
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the above example we obtain the following neighborhoods of the ordinary set X for every 1.

(%)
(e1,e1)
(%) e

(7)) = {8nGha ) (

(%) oy = B}

{Ax, (2", 2?), (2% 2")}, (172)(62762) ={Ax}

s

) oy = 1850727, (% %)

Definition 31 Let (X,E) be a soft set, (F,E)C(X,E) be a soft subset, Ve D(x,g) be a soft neighborhood,
and z., y € (X, E) be soft points.

a) If (zc,y.) € \7, then it is said that the distance between the soft point x. and the soft point y, 1is
smaller than V and denoted by |z, — Yo | V. Otherwise, |z, — Yo | SV.

b) If (F,E) x (F,E)C V, then it is said that the diameter of the soft set (F, E) is smaller than V and
denoted by 6 (F,E)) <V .

For all soft points z.,y., 2, € (X,E) and V., Vs € D(x,g) the following properties are satisfied:
1 |ze — x| <V.
2. |ze—y.| V= |y, — el V.
3. If |ze —y | 2V, and |y — 20| 2‘72, then |z, — z | Vo Vs.
Definition 32 Let (X, E) be a soft set, 0 € (X, E) be a soft point, and Ve Dx,gy. The set

B (xg,f/) = {y € (X,EB): |20 —y,

v}

is called the soft sphere whose center is the soft point x0 with diameter V. B ((F, E), ‘N/) = U B (xe, ‘~/>
z.€(F,E)

is defined for every soft set (F,E)C(X,E).

Definition 33 Let (X, E) be a soft set and {9‘6D(X_,E) be a soft subfamily. If the conditions

a) If Ved and VEW € Dx gy, then Wed

b) If Vi, Vo €9 then ViNVs € 9

c) For every V €0, there exists W €9 such that W2CV

d) AV =Axnp
Vel

are satisfied for the soft family 5, then the soft family U is called a soft uniform structure and the triple (X, 5, E)

18 called a soft uniform space.
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Proposition 5 For every (e,e) € E x E, the family 5(676) s the ordinary uniform structure of the set X.

Thus, the soft uniform spaces are the parameterized family of ordinary uniform spaces.

Definition 34 Let (X, 5, E) be a soft uniform space and I'CY be a soft subfamily. If for every Ve there
exists WCT' such that WCV s satisfied, then the family of T is called a soft base of the soft uniform structure

.
Every soft base T of the soft uniform structure ¥ in (X, E) has the following properties:
a) For every ‘71, ‘72 € l~“, there exists V € I such that ‘76‘71 N ‘72;
b) For every Ve 1~“, there exists W € I' such that W26‘~/;
c) AL = Ax,B)-
Theorem 1 Let (X, E) be a soft set and T be the family of soft subsets of (X, E) x (X, E). If the conditions
a) BC T = A(X,E)é B,
b) B;,Bs€ I'=3Bs € I': ByCB; N By,
¢) BE T=3C el Goleh,
d) BC T=3Cel:C'CB,
e) Ar = Ax,B)

are satisfied for the soft family f, then the soft family T isa soft base of a soft uniform structure on the soft
set (X,E).

Proof The soft family 0 = {XN/&(X, E) x (X,E): 3B €T such that E&ff} is a soft uniform structure on

(X, E) and the soft family I is a soft base of this soft uniform structure. O

Theorem 2 If (X, 9, E) is a soft uniform space, then the soft family
T= {(G,E)&(X7 E) : for every . € (G, E),3V € U such that B (Jce,‘~/) E(G,E)}

is a soft topology on (X, E). The soft set (X, E) is a T1 -space together with this topology. The soft topology T
1s called the generated soft uniform topology from the soft uniform structure J.

Proof Let us show that the family 7 is a soft topology. Let (Gu,E) € T and z. € U(G4, E) be any soft

point. In this case, z. € (Gq,, F). From the definition of 7, there exists V €9 such that
B (g; 17) E(Gay, B)CU(Ga, B),
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ie. U(Go,E) €T.

Let (G1,E), (G2, E) € 7 and x, € (G1, E) N (Ga, E). From the definition of 7, there exists V;, Vs € 4

such that B <$e,‘71) C(G1,E) and B (:EE,XN/Q) C(Gq, E). Consequently, since V =VinV,y € ¥ and B (me, XN/) =

B (xf/l) nB (xffg) C(G1, E) N (Ga, E), we obtain (G1, E)N (G, E) € 7.

Now let us show that the space (X, 7, F) is a soft Tj-space. For this, it is sufficient to show that the

soft set (G, E) = (X, E)\{z.} is soft open for evey soft point z. € (X, E). Since z. # vy, for every soft point

y, € (G,E), we have
WVed: | — | SV.

As a result, since B (yegf/) C(G,E), we have (G,FE) € 7.

Example 4 Let X =R and E = {1,2} be a set of parameters. In this case, for every z.,y, € (X,E), the

soft function

d(@e ) =|e—e|+1z =y

is a soft metric on the soft set (X, E). Indeed,

dl) d(x€7yel) =

’
e—e€

+lz -yl 20;

ds) d(me,ye/):O@)e—e/‘+|x—y|:0<:>‘e—el‘:0 and |z —y| =0 e=¢ and z =1y;

ds) d(ve,y,) = le—¢/|+lo—yl = |¢ —¢| +1y— ol = d(y.70);

dy) d(ze,y,) <d (xe, Zeu> + g(zeu ,ye/) . Here, there exist two cases according to the parameters;

a) For e= e # e”, the triangle inequalitiy
-yl <1+]r—2l+|z—yl+1
is satisfied.
b) For e # e =¢', the triangle inequalitiy
l+jz—yl <1+|z—2+|z—y

1s satisfied.

Therefore, the soft function J(me7ye/) 18 a soft metric. In this case, let

Vo= {(werp) € (R B) x (R, E) : d (we,y,1) 20}

for every o > 0. Thus, the soft family I = {‘7&} s a soft base of a soft uniform structure.
a>0
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and {(Y~/Q> } s a base of ordinary uniform structure of
€2

Here, each of the families {(‘7&) }
€1 a>0

the set X .

a>0

Proposition 6 Let (X, 5, E) be a soft uniform space and T be a soft topology that is generated from this

uniform space. T. is the topology that is generated from the soft structure 56 for every e € E.

Theorem 3 If (X, 5, E) is a soft uniform space, (F,E) x (F,E) is a soft subset, and T is a soft uniform
topology generated from U on the soft set (X, E), then the soft set

B= {x € (X,E): 3V €9 such that B (xf/) C(F, E)}

is equal to Int(F, E).
Proof It is obvious that every soft open set (G, E)C(F,E) belongs to B. Let us show that B is a soft open
to complete the proof. There exists 3V € ¥ such that B (l‘e, 17) C(F, E) for every . € B. We take W € 9

under the condition W2 € V . In this case, we have
B (4, W) EB (2., V) E(F, E)

for every y. € B (me, W) . Thus, B (a:e, ‘~/> CB and B is a soft open. O

Conclusion 1 Let the topology of the soft topological space (X,T,E) be generated from the soft uniform
structure . Then, for every z, € (X, E) and every (F, E)C(X,E),

z. € (F,E)¢ <= (F,E)NB (me, ‘7) £ @ for every V € V.

Proof The proof is obvious. O

Conclusion 2 If the topology of the soft topological space (X, 7, E) is generated from the soft uniform structure
9, then & ((F, E)°) <V3 for every V € ¥ and every (F, E)C(X, E) where the condition §(F, E)<V is satisfied.

Proof From Conclusion 1, for every z.,, y., € (F,E)¢, we can find x/e,, y;, € (F,E) such that
1 2

x, GB(xel,f/) and y, GB(yeQ,XN/). From here, |z¢, — Ye,| <V o VoV = V3. O
e @2

1

Definition 35 Let (X, 5, E), (Y, 5,,E/) be two soft uniform spaces and (f,g) : (X, E) — (Y, El) be a pair of

Sfunction.

a) If for every Vied
3V €9 : for every |z, — 22, <V, )f (xé(el)) —f (ﬂc?](@))’ Vv

is satisfied, then the soft function (f,g) is called soft uniform continuous.
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b) If (f,g) is a soft bijection mapping and each of the soft functions (f,g) and (f, g)f1 are soft uniform
continuous, then the soft function (f,g) is called a soft uniform isomorphism and these two soft uniform

spaces are called soft isomorphic spaces.

Theorem 4 FEvery soft uniform continuous function is soft continuous.
Proof Let (X, 5, E), (Y, 1A97,E/) be two soft uniform space, (f,g) : (X, 5, E) — (Y, 1A97,E/) be a soft uniform

continuous function, and xél € (X, E) be any soft point. If B (f (a:}](el)) ,‘7,) is any soft neighborhood of the

soft uniform topology of f (mé(el)> since (f,g) is soft uniform continuous, then
3V €9 : for every ‘xil - xﬁz‘ 2V, ‘f (37;1;(61)) - f (m?z(ez))‘ Vv

is satisfied for V' € 9. From here, (f,9) (B (mél, ‘N/)) CB (f (%(eﬂ) ,YN/l) is obtained easily. That is, the

soft function (f,g) is soft continuous at the soft point xél . O

Proposition 7 Let (f,g) : (X, v, E) = (Y, v, E'") be a soft uniform continuous function of soft uniform spaces.

The function
I (X’ (5) e) - (Y, (/5l)g(e))

is uniform continuous for every e € E..

Conclusion 3 Soft uniform spaces form a category and this category is a generalization of a category of the

ordinary uniform spaces.

4. Operations on soft uniform spaces

Let (X,9,E) be a soft uniform space and (M, E)C(X,E) be a soft subset. The conditions of soft uniform

structure are satisfied for the soft family

Joarmy = {(Mx M,Ex E)A(V,E x E) : (V,E x E) 6{9'}.
The soft family 5( a,g) will be denoted by It

Definition 36 The soft uniform space (M, 1A9"M, E) is called a soft subspace of the soft uniform space (X, 5, E).

If 7 is a soft uniform topology generated by the soft uniform structure 9 and T is a soft topology

generated by the soft uniform substructure 1§M, then 7p; is a topology of soft subspace of 7. The soft

embedding mapping, which is defined by
(ine,1g) : (M, 9n, E) = (X,9,E), (ia, 1) () = e,

is soft uniform continuous in soft uniform subspaces.
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Let (X, F) be a soft set, {(Xs,ﬁs,Es)} < be a family of soft uniform spaces, and (fs,gs) : (X, FE) —
se

(X5, Es) be a soft function for every s € S. The soft family, which is formed by the intersections of all the

finite subfamilies of the following family,

{(fs X forgs X g5) " (Vo)E (X x X, E x E) : V, € Js, ses},

a : (a —1(
(stfs,gsxgs)_l(xe7ye,):{ (aasbp) : (a,b) € (fs X fo) "Mz, y), }

(@, 8) € (g5 X g5) (e, €)

is a soft soft base of a soft uniform structure on the soft set (X, F). Every soft function (fs,gs) : (X, E) —
(Xs, Es) is soft uniform continuous in this soft uniform structure. This soft uniform structure is called a soft

uniform structure generated by the family of soft functions {(fs,gs) : (X, E) = (Xs, Es)}

Let {(Xs,ﬁs,Es)}
set S and define the set

ses -

< be a family of soft uniform spaces. We choose any finite subset {s,...,s;} of the

RE-RBUSE

k k
containing the soft diagonal of the set (HXs“ HESZ> X (H Xs, [ Es). The family of the sets defined
i=1 i=1 sesS ses

se

i

V., z’zl,k}

Si S

above is satisfied by the conditions of the base of soft uniform structure. The soft uniform structure generated

by this base is called the product of the soft uniform structures {{9;} s and denoted by ][] 55. In addition,
s€ seS

the soft uniform space (H Xs, I1 55, I1 ES) is called the product of the family of the soft uniform spaces
ses sES seS

Proposition 8 If the soft topology Ts is generated from the soft uniform structure 53 for every s € S, then
the topology generated from soft uniform structure [] 58 in the soft set < ITXs, T1 Es> is equal to the product
seS ses ses

of the soft topologies {Ts} g -

It is obvious that the soft projection mapping (ps,¢s) : (H X, 11 537 11 E3> — (Xs,gs,Es) is a soft
seS seS ses

uniform continuous mapping for every s € S'.

Theorem 5 Let (X, 5, E) be a soft uniform space, {(Ys,f}s,Es)} < be a family of soft uniform spaces, and
s€E

(f,9): (X, v, E)— <H Ys, 11 Js, 11 ES> be a soft function.

ses seS sES

(f,9) is a soft uniform continuous function <= (pso f,qs o g) : (X, 5, E) — (Ys,{i, E,) is soft uniform

continuous for every s € S.
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Remark 1 For every {es},.qg € [I Es, we have the following equality:
sesS

sesS

e (7)) = (1), )

Let (X, 5, E) be a soft uniform space and (X, 59) be an ordinary space for every e € E. If 1x : X — X
and j: {e} — E are embedding mapping, then

(lej) : (X7 ge) - (Xa &, E)
is a soft embedding mapping. Since
(1x,7) " (F,E) = F(e), for every (F,E) € 7,

the soft embedding function (1x,j) is soft uniform continuous. For this reason, we can give the following

proposition.

Proposition 9 The ordinary uniform space (X, 56) is embedding to the soft uniform space (X, 0, E) for every
ec k.

5. Conclusion
The category of soft uniform spaces is a generalization of the category of uniform spaces. Therefore, the
fundamental definitions and properties of soft uniform structure have been investigated. The relationship

between soft uniform space and uniform space has been established.
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