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Abstract
In this search we define the restriction of soft set in two methods ,first method ,the restriction of soft set (F,E)

on A cE (E is the set of parameters ),second method ,the restriction of soft set (F,E) with respectto A <X
(X is the universal set) , introduce some practical examples .Then ,we introduce and study restriction of soft
mappings .
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I. INTRODUCTION

soft set was introduce in [8] by Molodtsov.Maji and Roy[7]introduced operations on soft sets, new
operations in soft set was introduced in [2],[5] by Irfan and Feng, in [1],[3],[4] ,[10] properties of soft
topological spaces has been studied , [9],[6] introduce a new studies on soft spaces ,soft relative topology is
defined in [3], soft mapping defined in [11] by Wardowski .
In this search we will define the restriction of soft set, give an examples in restriction of a matrix of pixels .
Then, introduce the restriction mappings over a soft set , study the restriction of mapping on soft continuous ,
soft open, soft close maps , we would like to mention that all soft sets in this search are on the same set of
parameters E, denoted by S(X)e ,through this search simply (A,E) equals to A , (F,E) equals to F.

Definition1.1.[5][7]

1- The soft set (F,E) over X is said to be a (null soft set) denoted by @, if Ve € E,F(e) = @, (® the null set) .
2- The soft set (F,E) over X is said to be an (absolute soft set) denoted by X ifve € E,F(e) = X.

3- Let (F,A) ,(G,B) be two soft sets in S(X)g, we say that (F,A) is a soft subset of (G,B) denoted (F,A) £(G,B)
if (i) A < Band (ii) F(e) < G(e) Ve € A.

4- The soft 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 ecE .

5- The union of two soft sets of (F,A) and (G,B) over the common universe X is the soft set (H,C),

where C= AUB ,and V e € C we write (F,A) O (G,B)=(H,C),

F(e) ife € A\B
H(e) ={ G(e) ife € B\A
F(e)u G(e) ifee AnB

6- The intersection of two soft sets (F,A) and (G,B) over a common universe set X is the soft set (H,C)
where C = AnB andV e e C, H(e) = F(e)nG(e) ,we write (F,A)~(G,B) = (H,C).

Definition 1.2. [10]

Let T be the collection of soft sets over X then T is soft topology on X if :
1-®, X belongto 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 belongsto T .

The triple (X,T ,E) is called a soft topological space over X .
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I1. The restriction of soft set on A — E (E is the set of parameters)

Definition 2.1.
Let X the universal set , (F,E) is soft set where F:E—P(X) the restriction of (F,E) with respect to the set of
parameters A c E is (G,E)where G:E\A—P(X),F(e) =G(e) Ve e A.

Example 2.2.

Let X ={Mathematics , Physics , Geology} represent the scientific information's that each book b, , b, and b
consist , E the set of parameters represent the set of three books = { b, , b,, b3 },

the soft set (F,E) represent the scientific information's that each book consist

(F,E) = { (by,{Mathematics}) ,(b,,{Mathematics , Physics}) , (b3,{X3}) }

Means that the book1 contains Mathematics only , b, contains Mathematics and physics , bs contains all
Mathematics , Physics and Geology.

LetA={b;,b,}cE, G:E\A— P(X).Then, (G,A) = {(b;,{Mathematics}) , (b,,{Mathematics , Physics})}is
the restriction of (F,E) with respect to A which represent only two books by , b, .

Application2.3.

A Pixel is a sets of three numbers that together to represent a particular color.

In this example we will restrict an image on 3x3 matrix of Pixels by using the concept " restriction of soft sets "
Let X represent the three colors read , green and blue the degree of each color n equals 0 to 255,

X ={Rn,Gn, Bn} for some n, E the set of parameters represent the set of n-Pixels

E ={py.i =j={1,2,3} } , the soft set (F,E) represent the image that contain 9 Pixels

(F.E) = { (p11.{ Rzs5 ,Go , Bo }) , (P21.{ Ruo2 ,G102 , Bass}) , (Pa1,{ Rs1 ,G20a s Bisa}) , (P2:{ Rass ,Gass 4 Bioz})
(p221{ R255 1G0 ’ B204}) ’ (p321{ RSl 16204 ’ BZ55}) ’

(P13.{ Rs1,Gs1 , Bo}) ,(P23,{ Rs1 ,Gsy1 , Biss}) , (Pas.{ Ross ,Gusz s Buss}) } -

Let A ={ P11 .P21, P12, P22} € E, C:E\A - P(X).

Then, (C,A) = { (P1.{ R2s5 ,.Go, Bo }) , (P21,{ R102 ,G102 » Bass})

(P12:{ Rass ,Gass , B1o2}) » (P22 Rass ,Go , Baoa}}
is the restriction of (F,E) with respect to A.

Restricted to

—

Figure 1. This figure show the restriction of 3x3 matrix of Pixels in to a of 2x2 matrix of Pixels .

Application2.4.

Let X represent the three colors read , green and blue the degree of each color n equals 0 to 255,
X ={Rn ,Gn, Bn} forsomen ,

E the set of parameters represent the set of n-Pixels

E = {pjyj,i =j={1,2,3} } , the soft set (F,E) represent the image that contain 9 Pixels

(F.E) ={ (p11.{ R55,Go, Bo }) » (P21.{ Ruo2 ,Gu02 » B2ss}) » (Pa1.{ Rs1 G204, Biss}) » (P2, { Rass ,Goss » Baoz})
(P22,{ Rass \Go , Baoa}) , (P32, Rs1 ,Gaoa , B2ss})

(P13.{ Rs1 ,Gs1 4 Bo}) 1(P23{ Rs1,Gs1 , Bisa}) » (Pss.{ Rass ,Giss s Biss}) } -

Let B = { P21 P22, P23, P31, Pas P32, Pz} < E, C:E\B - P(X) .

Then, (C,B) = { (P21.{ Rzss ,Ga2s5 » B1o2}) + (P31,{ Rs1 ,Gs1, Bo})

(P22,{ Rass ,Go , Baoa}) , (P23,{ Rs1 ,Goos , Bass})

(Ps2:{ Rs1,Gs1 , Biss}) , (P3s.{ Rass ,Giss , Busa}}
is the restriction of (F,E) with respect to B.
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Restricted to

Figure 2. This figure show the restriction of 3x3 matrix of Pixels in to a of 2x3 matrix of Pixels .

Propositions2.5.

Let X be the universal set, for a given soft set the restricted soft set (with respect to A c E)is a special case of
soft subset .

Proof :

Let (F,E) is soft set where F.E—P(X) , (G,A) is the restriction of (F,E) with respect to the set of parameters
A c E where G:E\A—P(X), since (i) A € E and (ii) G(e) SF(e) V e € A .Then, (G,A)Z(F,E) .

Propositions2.6.

Let X be the universal set, the soft union of a soft set with restricted soft set (with respect to A cE) is a soft
set.

Proof :

Let (F,E) is soft set where F.E—P(X) , (G,A) is the restriction of (F,E) with respect to the set of parameters
A c E where G:E\A—P(X), sinceee An Eand F(e) UG(e) = F(e).Then,(F,E) C (G,A)= (F,E) .

Propositions2.7.

Let X be the universal set, the soft intersection of soft set with the restricted soft set(with respect to A — E) is
the restricted soft set .

Proof :

Let (F,E) is soft set where F:E—>P(X) , (G,A) is the restriction of (F,E) with respect to the set of parameters
A c E where G:E\A—P(X), since F(e) =G(e) V e € A .Then, (FE)™ (G,A) =(G,A) .

I11. The restriction of soft set with respect to A c X (X is the universal set)

Definition 3.1. Let X be a universal set let (F,E) be a soft set where F:E—P(X) the restriction of soft set (F,E)
with respect to a subset A of a universal set X is a soft set (G,E) where
G:E—>FE) A, VF(e) e p(X) where G(e)=F (e) nA,VecE.

Example 3.2. Let X ={a ,b, c} be a set of three fonts, E the set of parameters represent the set of three words
={wg,w,,w;}where (FE)={(w,{ab,c}), (wy{ac, b}), (W, { D, D, D})}

(F,E) is a statement contain three words with fonts a, b, ¢ arranged in different ways .

s0 (GE)={(w,{a,b,c}), wW{a,d, d}) ,(ws, {D, D, D})} is a restricted soft set with respect to A .

Application 3.3. Let X ={ X, Y,z }, X, y, z are arbitrary three numbers belongs to the set of natural numbers,
X represent the set of point in three dimension ,

E the set of parameters represent the set of three pointsintime = {t;,t,,t: }

FB ={tu{x.y1.z1}) . (%2, y2,22}) , (tt{Xs,¥3,23}) }

represent a particle in a specific three dimension space moves through a specific three points in time ,

& ={ (t,,{0,0,0}), (t,,{0,0,0}), (t5,{0,0,0}) } represents a particle in a three dimension space does not exist in
the three discrete points of time,

X={(t, X), (t,, X) , (s, X) } represent a particle in a three dimension space exist at three discrete points of
time, T = {CTD , X, (F, E)}represent several probabilities of a particle in three dimension through three points in
time .Let A={x7,y;,0} c X, foraspecial case (for numbers we replace the intersection with minimum)
where x4=min { X3, X7}, Yya=min{yy, y7},
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z;=min{z;,0}=0,Xs=min { X, , X7 },ys=min{Vy,,y:}, zs=min {z,,0}=0

Xe=min{Xs, X7}, Ys=min{ys, y7 },zs=min { z3, 0}=0.

Then(G,E) = {(t.,{ Xa, V4,0, ({ X5, ¥5,03}) ,(tz{ X6, Y6 , O })} which is a particle in two dimension
moves through the same three points in time t; ,t,, t5 .

Propositions3.4.

Let X be the universal set, for a given soft set the restricted soft set (with respect to A =X)is a special case of
soft subset .

Proof :

Let (F,E) is soft set where F:E—P(X) , (G,E) is the restriction of (F,E) with respect to A =X

where G : E - F(e)n A ,V F(e) € P(X), since (i) E € E and (ii) G(e) < F(e) V e € A .Then, (G,A) &(F,E) .

Propositions3.5.

Let X be the universal set, the soft union of a soft set with restricted soft set (with respect to A =X)is a soft set.
Proof :

Let (F,E) is soft set where F:E—P(X) , (G,E) is the restriction of (F,E) with respect to A =X

where G : E - F(e) " A, V F(e) € P(X),sinceecEnEand F(e) uG(e) = F(e). Then, (F,E) G (G,E)= (F,E) .

Propositions3.6.

Let X be the universal set, the soft intersection of soft set with the restricted soft set (with respect to A =X)is
the restricted soft set .

Proof :

Let (F,E) is soft set where F:E—P(X) , (G,E) is the restriction of (F,E) with respect to A =Xwhere
G:E->F(e)nA,VF(e) e PX),

since G(e) = F(e)NA=F(e) V e € Athen (G,E)A(F,E) = (G,E) ,V e E.

IV. Restriction of soft mappings

Definition 4.1. [11]

Let (F,E),(G,E) are soft sets in S(X)e . A soft relationf& (F,E) % (G,E) is called a soft mapping from (F,E) to
(G,E) [denoted byf : (F,E) = (G,E)] if the following two conditions are satisfied :

(i) for each soft element X (F,E), there exists only one soft element §€ (G,E) such that £f which will be

noted as f (%) = ¥,

(i) for each empty soft element % (F,E), f (%) is an empty soft element of (G,E) .

Definition 4.2.[3]

Let (X, T,E) be a soft topological space over X , (F, E) be a non-empty soft subset of (X,T,E) .Then,
Tr={(F,E)* = (FE) A (G, E), V (G,E)€eT } is the soft relative topology on (F,E) and ((F, E), T¢ ,E) is called
soft subspace topology of (X,T,E) .

Definition 4.3.[3]

Let f: (X, T,,E) = (Y,Ty,E) be a soft mapping between two soft topological spaces if the imagef ((F,E)) of each
soft open set (soft close set) (F,E) over X is a soft open set (soft close set) in Y. Then, fis said to be a soft open
mapping (soft close mapping ).

Theorem 4.4.

The restriction of soft open (soft close) map over a soft open (soft close) set is soft open (soft close) map.

Proof

Let f: (X,T\,E) = (Y, Ty,E) be a soft open mapping between two soft topological spaces , (A,E) be a soft open
set in (X, Ty,E) to provef|(AE) ,Tx, E ):((AE) , Tz, E )= (VY,Ty,E) is soft open map , (G,E) be a soft open subset
in (A,E) then (G,E) A (A,E) = (G,E) is soft open set in T, by soft relative topology definition , since f is soft
open map then f((G,E)) is soft open inTy so prove f|((A,E),Tx, E ) is soft open map , similarly for close case .

Example 4.5.
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Let X ={hy, h,}, Y ={ki, ko} , E={ey, e,} , the soft mapf :(X,T4,E)= (Y, Tq,E) defined as follow :
f(e . {h}) = (e {k}), Vij=12 issoft open and soft closed map .

Definition 4. 6.[11]
f: (X, T,.E) = (Y,Ty,E) is a soft continuous mapping if for each soft open set (G,E) over Y, f *((G,E)) is a soft
open set over X.

Theorem 4.7.

The restriction of soft continuous mapping over a soft open set (soft close set) is soft continuous .

Proof : Let f: (X,T,,E) = (Y,Ty,E) be a soft continuous mapping between two soft topological spaces , (A,E)
be a soft open set in (X,T,,E), the restriction of f on (A,E) is the mapping

f1((AE) , Tz, E ):((AE) , Tz, E) = (Y, Ty,E) , to prove

f|((AE) ,Tx, E )is soft continuous map , (G,E) be a soft open set in Ty .

Then, (FI((A.E) , Tz, E))™" (G, E)) = F(GE)) A(AE)

since f is soft continuous then £*((G,E)) is soft open set in Ty

by soft relative topology definition F*((G,E)) A(A, E) is soft open in T,

sof |((A,E) ,Tx, E )is soft continuous map, similarly for close case .

Example 4. 8.

Let X ={hy, hy, h3}, E = {ey, e;} and

T ={®, X, {(e, {h23), (2. {n:H}.{ (e1.{hy, ha}).(e2.{h2, ha})} {(en, {h2}). (62, X))}, {(er. P ), (€2, {hu})},
{(e1, {ha, ha}), (62, X)}, { (81, P), (2.{h2, hs})}{ (€1, @), (€2, X)} and

T 'f{‘b:z(: (91,{hz});(ez,{hl})}a{(elv{hz, hs}), (e2:{h1, h2})}, {(e1,{h1, h2}).(e2, X)}.{(er, {h}, (e2{h1,h2})},
let f: (X, T, E) = (X,T',E) be a mapping defined as

f(euh)) =(ei, ) ,i=1,2 ,j=1,23.Then, T is a soft continuous .

Let A={(e.,®), (&2, {h:})} be a soft subset of T .

Then,Tg={ {(e1,® ), (€2, ®)}, {(e1,®), (&2, {:})} }= {®4.A}

g(®) =f (%) v&in ((AE) ,T;,E) .

Then,g = f|((AE) , Tz .E) : ((AE) Tz .E)= (X,T,E) is soft continuous map since

g (?A) =0,eTa, o

g' &) =8 (X)), (€ X0}) ={(e1X). (6 X)} "R = ATy

&' (e {}), (&2 (MDD = {(e1®), (2 X) } FA=ReTs

&' ({(ew {h2ha}), (e2{hs hD)}) = {(es, @), (&2, {N:})} PA = AT

g ({(es, {12 ). (&2, 0 = {(en, {n1}). (2, {N1})} MA = AeT,

g {(er {2 1), (e2, {he D) = {(er, ®), (2, {N:})} SA = AeTa

V. Conclusions

Any soft set (F,E) can be restricted in two ways :

First method - The restriction of soft set (F,E) on A — E (E is the set of parameters ),

as example we restricted a matrix of pixels which can be used in image processing in computer or printers .
Second method-The restriction of soft set (F,E) with respect to A — X (X is the universal set)

as example suppose a soft set (F,E) represent a particle in a specific three dimension space moves through a
specific three points in time .Then, the restriction of (F,E) with respect to a set A < X will give the soft set
(G,E) which is a particle in two dimension moves through the same three points in time t;,t,, t3 .

For a soft mapf :(X,T,,E) = (Y,Tv,E) and [((A,E) ,Tx, E) is subspace of (X,T ,E)] , the restriction of fwith
respect to (A,E) isthe map :

g=f| (AE) ,Tx, E) : ((AE) Tz, E) =(Y,Tv,E), we prove that the restriction of soft open map over a soft open
set is soft open map , the restriction of soft close map over a soft close set is soft close map and the restriction of
soft continuous mapping over a soft open set (or soft close set) is soft continuous .
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