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In this paper, we introduce the new definition of rough membership function using continues
function and we discuss several concepts and properties of rough continuous set value functions as
new results on rough the continues function and membership continues function . Moreover, we
extend the definition of rough membership function to topology spaces by substituted an equivalence
class by continuous functions and prove some theorems on certain types of set value functions and
some more general and fundamental properties of the generalized rough sets. Our result generalized
the concept of the set valued function by using rough set theory.
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1. Introduction

The rough set theory has been introduced by Z. Pawlak in 1982 [1].
It was coming after a long term in information system and proposed
as a good formal tool for modeling and processing incomplete the
information in information system. It is introduce as new
mathematical method in an incomplete information. Recently, many
researchers using the rough set theory in itself and many areas in the

real-life applications. It is coming as an extension of the

Set theory, in which a subset of a universe is described by lower and
upper approximations. The upper approximation of a given set is the
union of all the equivalence classes, which are subsets of the set, and
the upper approximation is the union of all the equivalence classes

that are intersection with set non-empty. Many researchers develop
this theory and use rough theory in algebra. For example, the notation
of rough subring with respect ideal has presented by Davvaz [2].
Algebraic properties of rough sets have been studied by Pomykala
[3]. Mordeson [4] used covers of the universal set to defined
approximation operators on the power set of the given set. In
addition, Davvaz applied the concept of approximation spaces in the
theory of algebraic hyper-structures and investigated the similarity
between rough membership functions and conditional probability.
The rough membership function had defined by equivalence class[5].
In addition, E.F .Luashin el al [6] extend the definition of rough
membership function to topology Spaces. The Set valued functions
[7] have used in many areas such as Economics [8].Our result is
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generalize the rough set theory in continues functions. Our method is
to substitute an equivalence class by continuous functions. Moreover,
by our assuming, we will get the new definition of rough membership
function using the semi-continues function F(x). That mean, We
rewriter the definition of rough membership function by using
continues function and we discuss several concepts and properties of
continuous set value functions as new results on rough the continues
function. In addition, we introduce the new definition of rough
membership function in topology spaces by continuous functions and
we gives some proves of some theorems and fundamental properties.
We hope In future can use our new definition and discussed several
concepts and properties of rough continuous set value functions as
new results on rough continues function and membership continues
function. We can conclude our result can extended the definition of
rough membership function to topology spaces by substituted an
equivalence class by continuous functions. Our result connects rough
sets, topology spaces, fuzzy sets, and semi continues function. We
believe our result has many applications in some areas.

The Lower and upper approximations are defined as follows:

Definition 1-1: A set valued function F: X—P(X) is function from
non-empty X to P(X) the set of all non-empty subsets of X such that
F(x) = ¢ for all xeX. If B X, then we define the upper rough
approximation by F(B) = {x €X|F(x)S B} and the lower rough
approximation by

F(B) ={xe X|F(x)NB# @}. Therefore (F(B), F (B))

is called F-rough set of X. The boundary is B(B)= F(B)- F(B), if
B#J, then B(B) is rough.

Remark 1-1: We define the domain of F by Dr ={xeX: F(x)#J},

and the graph of F by Graph(F) ={(x, y): yeF(x)}.so, the image of
F is a subset of X defined by

IM(F)= Uxex F(x) = Uyep, F(x).
Note that, if we define the domain of F by Dr={xeX: F(X)£Z}, the
set-valued map F is characterized by its graph; Graph(F)={(x, y):
yeF(x)} and the domain of F is the projection of Graph(F) on X. The
image of F is a subset of X defined by Im(F)= Uyex F(x) =
Usxep, F (x) Itis the projection of Graph(F) on X.

Remark1-2: If F:X—P(X), then we called upper semi-continuous
mapping on X if the set F(A) (resp. F(A4))

is closed in X where A is closed in X .

Remark1-3: If F:X—P(X), then we called upper semi-continuous
mapping on X if the set F(A) (resp. F(A))

is open in X where A is open in X.

Example 1-1: Let X ={1, 2, 3, 4, 5, 6} and let F :X—P(X) where for
every xeX, F(1) = {1}, F(2) = {1, 3}, F(3) = {3,4}, F(4) = {4}, F(5)
={1,6}, F(6) = {1, 5, 6}. Let A = {1, 3, 5}, thenF(4) = {1, 2}, and
F(A)={1,2,3,5,6},

B(A)£J, is rough. Im(F)= Uyex F(x) = {1,3,4,5,6}.

Let B={2,4,6}= thenF(B) = {4}, and F(B) =

{ 34,5, 6}, B(B)#Q, is rough.

Definition1-2: Suppose that F: X — P(X) is a set valued function.
We define the upper continuous if for all xeX and any open VcP(X)

contain F(x), then there is an open OcX contain x such that F(O)cV.
And, the lower continuous if for any xeX and for any open VcP(X)
such that F(x)mV=¢ than there is open OcX contain x such that
F(O)nV=¢. Therefore, we say F is Continuous if and only F has this
property at each point of X.

Example 1-2: Let X ={1, 2, 3,4, 5, 6} and let F : X—P(X) where for
every xeX, F(1) = {1}, F(2) = {1, 3}, F(3) = {3.4}, F(4) = {4}, F(5)

={1,6}, F(6) = {1, 5, 6}. Let A = {1, 3, 5}, thenF(4) = {1, 2}, and
F(4)={1,2,3,5,6}.

B(A)#J, is rough. IM(F)=U,ex F(x) = {1,3,4,5,6}. Let B={2,4,6}=
then F(B) = {4}, and F(B) = {34, 5, 6},

B(B)#J, is rough.

Definition 1.4. Let F: X—P(X) be a set-valued function and A be an
event in the function approximation space S = (X, P). Then the lower
probability of A is Papabiiy(A)= Palpability (F(A)), and the upper
probability is PaPaility(A) =palpability (F(4)).

Note that, respectively. Clearly, 0<PaP®ility(A)<] and 0 < Paipability(A)
<lI.

Example 1-3: We consider example 1-1, for A = {1, 3, 5} the upper
F(A) = {1, 2}, then Palpability(F (4)) = 2/6 and the lower F(4) = {1,
2,3,5,6},

then Palpability (F(A))=5/6=1

Proposition 1.1[9]: Let F:X—P(X) be a set-valued function and A,B
be two events in the stochastic approximation space S=(X,P). Then
the following holds:

(1) Patpability(25) =(F=P aipapility (D)
(2)PePeoY(X)=1=Paipability(X);
(3)Patpability(AUB)<Paipability(A) +Paipability(B)—Paipability(ANB);
(4)Palpability(AUB)zpalpability(A)+PalpabiIity(B),Palpability(An B);
(5) Palpability(AC)=1 _palpability(A);
(6)Palpability(A_B)SPalpabiIity(A)_paIpabilily(AmB);
(7)Palpability(A)SPalpability(A);
(8)If ACB, then Patrability(py<palpability(B) and Pajpabitity(A)< Palpability(B).
Definition 1-5: Suppose that F:X—P(X) be a set-valued function. Let
A be an event in the stochastic approximation space S=(X,P). The
rough probability of A, denoted by P+(A), is given by:

P+(A) = (PaPability(A) Papanility(A)).

Proposition 1.2: Let F:X— P#(X) be a set-valued function and A be
a event in the stochastic approximation space S =(X,P).

1) If F has reflective, then PalPadility(AY<P(A)< Papability (A);

2) If F has reflective and transitive properties, then
palpabilty( F(A) ) = Papabilty(A) and Papaiity ( F(4)) =
Paipability(A);

3) If A is an exact subset of X, then Papability(a)=
Paipability(A)=P(A).

Proof. It is unpretentious.
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Rough Of Membership Continuous Set Valued Function.

The rough membership function had defined by equivalence class. In
addition, E.F .Luashin el al extend the definition of rough
membership function to topology Spaces. We will introduce the new
definition of rough membership function using the semi-continues
function F(x) as:

F [{F(x)}nA]
,uA(x)(x) = % Fx)eP(X),x€X.......... ()

Definition2-1: Let AcX, the closure of A is A4 andA’is interior ,
andAPis boundary.

A is exact if A? = @ , otherwise A is rough. And A is exact iff 4 =
A

Example 2-1: Let X = {1, 2, 3, 4, 5, 6} and let F :X—P(X) where for
every x € X, F(1) = {1}, F(2) = {1, 3}, F(3) = {3,4}, F(4) = {4}, F(5)
={1,6}, F(6) ={1,5,6}. Let A={1,3,5}. LetA={1,3, 5}, thenF (4)
={1,2},and F(A) =41, 2,3, 5, 6}.

So, B(A)#J, is rough. Im(F)= Uyex F(x) ={1,3,4,5,6} . Let
B={2,4,6}= thenF (B) = {4}, and F(B) = { 3,4, 5, 6}.

We get, B(B)#J, is rough.
We have AnB= . The, F(AnB)=, and F(ANB) = &.

If we suppose that C={1,2,3}, thenF(C) = {1, 2}, and F(C) = {1, 2,
34,5, 6.

We can see AnC={1,3}. We get, F(AnB)={ 1,2}, and F(ANB) =
{1,2,3,56}.

P-(A/C) =2/2=1, P+(A/C) =5/6,

F@) gy O3 _ 1 _ o F(O oy LIS 2 _ .

Hare D) === 71 = 1 itanc @ == =3 = 1
F(x) _I{3n{1.3} _1 | F(x) _{4}n{1,3}|_0 _

Harc D=l =7 Hanc W=7 = =0

L F) ey LEIN{13Y] 1 F() oy _l{156)I0{1,3}] _1
,#Amc(5)—7|{1’6}| > Harc(6)= {156} 3

F(x) _lWIn{135) _1 _ . . F(x) _lwan{i3sy 2 _ .
ty (1) =g Si= L ) =oa Cz- b

#i(x)(3):|{3'4)}ﬂ{1'3-5}| -1 ;MF(X) (4):|{4}ﬂ{1.3.5}| =20

13,4} 2 1431 1

L F(0) e _{LEIN{135} 1, F(x) . _[{156)}N{13,5}] _2
g (5)—7|{L6}| > Ha (6)_7|{1,5,6}| =

If B={2,4,6}

F(X)(z) _HL3))n{2,4.6}| _ 0

F(x) _H{V}nf246} _ o .
He (D) =g =0 s (1,3} ’

(1881

FX) o _|BOIN246)| _ 1 . Fx) . {4246} _1 _
wp ()= gar Tz oMe s (DT ==l

(x)(5)2|{1,6}n{2,4.6}| 1, #g(x)(6):|{1,5,6)}n{2,4.6}| _1

. F
Hp e}l 2’ 1(1,5,6}] 3

Now, for AuB=X

-1 ) a2

11,3} 2 '

F(x) 4y _HDINX| _1
uy () = 1

F) (ol BAINX] 2 _ 1 L B0 l8I0K] 1 _
wy ()=gy Tz =1 T (=T =1 =1

L FO) ey LINX]_ o F() o _{156)}0X] _3 _
() 1{1,6} L uy(6) 1{1,5,6}| 3 1

Then we have uy ™ = 3 uh® + pf®=s.
We can conclude the next proposition.

Proposition 2.1: If gis a family of pairwise disjoint subsets of X
then ,uig‘) () = Xuep 15 (4) for any x eX.

Proof

F(x)(x) _ [F)NUB| _ |U{F(x)NA:AEB}| _ ZAEﬁ HF(x) (A)
" .

We have g ol Fol

Remark 2-1: we can define the fuzzy set by using the equation (*)
A= {(x, yi(x)(x))}.

Form examplel-1, for Let A = {1, 3, 5}, we can define A =
{(1,1),(2,1),(3,1)(4,0)(5,1/2)(6,2/3)} . However, the rough
membership (*) is very different from rough set theory or Lashin's
rough membership function [6].

Proposition 2-2: Let AcX. The rough member function ui(x) (x) has
the following properties:

a0 = Liffx € FCA); 1, () = 0iffx € (F(A)C

Proof

If x € F(A); then x X | F(X)CA, then 5@ () = 1. 1f 1P (x) =

1, then x € F(A4);
We have X €(F (4))° <FX)NA = e 5@ (x) = 0.

Example Z-AFrom example 2-1, let X ={1, 2, 3,4, 5, 6}, Let A={1,
3, 5}, thenF (4) = {1, 2}, and

F(4)={1,2,3,5,6}.

1}n{1,3.5 1
Souf (1) =I )}Eiu }|:I= 1

F(x) _lu3nassy _2 _ .
wy(2) = da Ca- 1,

FO) (22l BAINA3SH _ 1 . F@) ey HHNL3SH 0 _
Mo = ggr Tz Ma s (W= =1 =0

1,6}n{1,3,5}| 1 1,5,6 1,3,5 2

{16}l 2’ {1,5,6}| 3"
Let B={2,4,6}= thenF (B) = {4}, and F(B) = { 3.4, 5, 6}.

F(x) _|{1)}ﬁ{2,4—.6}| _ . F(x) _|{1,3)}n{2,4.6}| A
wp () = = 0wy ) = =0

3,4 2,4.6 1 4in{2,4.6 1
”g(X)(3):|{ )3n{ 3 -1 ’#F(X)(4):|{ In{ 3 =11

1{3,4}1 2 4 1

PO (5)=lLON2AG 1. F) (o 15046 1
g (5)= ez s (6)= Ls.el = -

We can extend the concepts of rough set approximations to any
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subfamily of P(X)

Definition2-2: Let  cP(X) , we define the n- upper approximation
F(n) ={A € P(X) | F(A) € n } and n-lower approximation F(n) ={A
€ P(X) [F(A) N n# @}

Preposition 2-3: F(F(x)) ={ F(x) } for all x € X}.

Proof:

We have F(F(x))=F(x) =F(F(x)); if Ae F(F(x)), then F(A)=
F(F(x)=F(X) =F(F(x))=F(A)=A.

Therefore, F(F(x)) ={ F(x) }.

Approximation Of Continuous Set Valued Mapping And
Membership Function Rough Topology.

In this section, we will introduce the new definition of rough
membership function using the semi-continues function as extend the
definition of rough membership function to topology Spaces by E.F
.Luashin el al [6].

{Fe)InAl

W) =" o F@EPMxEX (*)

Example3-1: Let we consider the set X = {1, 2, 3, 4, 5, 6} and let F
:X—P(X) where for every xeX, F(1) = {1,2,3}= F(2), F(3) = {3,4}=
F(4), F(5) ={4,5}, and F(6) = {6}. Let A={1, 2, 3, 4}, Then S:={
{1.2,3}.{3,4},{4,5}, {6} },then B={{1,2,3}{3,4} {4.5}.{6}, {3}.{4}
} We get 1= {X,,
{1,2,3},{3,4}.{4,5}.{6}.{3}.{4}.{1,2,3,4},{1,2,3,4,5},{1,2,6}.{3,4,

5}.{3,4,6},{,6}.{4,6},{3,4,5,6}}.

=|{1,2,3)}n{1,2,3,4}| - l

T
a1 1{1,2,3}| 1

=1 ;u5(2)=1,

1{3,4)}n{1,2,3,4}| _ 2

T _ — .
Ha(3)= 1{3.4}1 2= 1

T\=q T ey=H45IN{1,23,4} _1,
#A(4')—1 ’#A(S)_—I{‘*.S}I =2
I{63n{1,234} _0

16} 1T 0

1a(6)=

Let B = {5, 6 }, we have u5(1) =I{1.Ti);r;{}7-6}l =0 ;u5(2)=0;

HE(3)=0 up(#)=0 ;uf (5)=10El =2

[{4,5}1 2’
o
For X. p (1) =220 =1 =5 (2);
=5 =2 = 15 @ wr =25 =1 (@)=
=1 .

Proposition 3.1: Suppose that fis a family of pairwise disjoint
subsets of X then ufg(x) = X 4ep 14 (4) forany x € X.

Proof

The same way of proof in theory Proposition 2.1.

Note that, we can get the interior and closure of A from the family F
of all t-closed sets:

F={A,©{456}{1,25,6}{123,6},{1,234,5}{124,6}{12356
}.{5.6}.{6}.{4,5}.{1,2,6},{1,2,6},{1,2,5},
{1,2,3},{1,2,45}{1,2,3,5}.{1.2}}

A={1,2,3} {343 A3} A{4}={1,2,3.4},
A=X{1.2,3,4,5}={1,2,3.4,5}.

Note that we can get it from rough membership function.F (4) = {1,
2,34}, and F(A) ={1, 2,3, 4,5}.

Itis clear A is rough from definition 2-1.Also, B(A)#J, then rough.

Conclusion

The rough sets theory considered as a generalization of the classical
sets theory. The main idea of rough set were built by equivalence
relation. Occasionally, an equivalence is difficult to be obtained in
rearward problems due to vagueness and incompleteness of human
knowledge. In the present paper, we generalize rough set theory in
continues functions. We substituted an equivalence class by
continuous functions. In this paper, we will introduce the new
definition of rough membership function using continues function.
An addition, we discussed several concepts and properties of rough
continuous set value functions as new results on rough the continues
function and membership continues function and we extended the
definition of rough membership function to topology spaces by
substituted an equivalence class by continuous functions. Our result
connects rough sets, topology spaces, fuzzy sets, and semi continues
function. We believe our result has many applications any some areas.
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