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Abstract: In this paper, we introduce the new definition of rough membership function using con-
tinuous function and we discuss several concepts and properties of rough continuous set value func-
tions as new results on rough continuous function and membership continuous function. Moreover, 
we extend the definition of rough membership function to topology spaces by substituting an equiv-
alence class by continuous functions and prove some theorems on certain types of set value func-
tions 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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INTRODUCTION 

The theory of rough set has been introduced 
by Pawlak (Pawlak, 1982). It was introduced 
as new mathematical method in an incom-
plete information. Recently, many research-
ers have used the rough theory in itself and 
many areas in the real-life applications. 
However, other research found the connec-
tion between rough sets and many areas such 
as algebraic systems (Biwas & Nanda, 1994; 
Davvaz, 2004; Pawlak & Skowron, 
2007).The set valued functions have been 
used in many areas such as Economics 
(Aubin & Frankowska, 2009; Davvaz, 2006, 
2008; Vind, 1964).  

Here, we rewrite the definition of rough 
membership function by using continuous 
function and we discuss several concepts and 
properties of continuous set value functions 
as new results on rough the continuous func-
tion. We introduce a new definition of rough 
membership function in topology spaces by 
continuous functions and we give proofs of 
relevant theorems and fundamental proper-
ties.  
 

The lower and upper approximations are de-
fined 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 𝑥∈𝑋. If 𝐵 ⊂ 𝑋, 
then we define the upper rough approxima-
tion by 𝐹(𝐵)������� = {𝑥 ∈ 𝑋|𝐹(𝑥)⊂𝐵}  and the 
lower rough approximation by 𝐹(𝐵) = {𝑥 ∈
 𝑋  𝐹(𝑥)  ∩  𝐵 ≠  ∅}. Therefore (𝐹(𝐵)�������,𝐹(𝐵)) 
is called F-rough set of X. The boundary 
is B(𝐵) =  𝐹(𝐵)������� −  𝐹(𝐵), if B ≠ ∅, then 
B(𝐵) is rough.  

Remark 1-1.  We define the domain of 
𝐹 by DF = {𝑥 ∈ 𝑋: 𝐹(𝑥) ≠ ∅}, and the graph 
of 𝐹 by 𝐺𝑟𝑎𝑝ℎ(𝐹)  = {(𝑥,𝑦): 𝑦∈𝐹(𝑥)}. So, 
the image of 𝐹 is a subset of 𝑋 defined by 
Im(𝐹) = ⋃ 𝐹(𝑥)𝑥∈𝑋 =  ⋃ 𝐹(𝑥)𝑥∈𝐷𝐹 .   
Note that, if we define the domain of 
𝐹 by 𝐷𝐹 = {𝑥 ∈ 𝑋: 𝐹(𝑥) ≠ ∅}, the set-
valued map 𝐹 is characterized by its graph; 
𝐺𝑟𝑎𝑝ℎ(𝐹)  = {(𝑥,𝑦): 𝑦∈𝐹(𝑥)}, and the do-
main of 𝐹 is the projection of 
𝐺𝑟𝑎𝑝ℎ(𝐹) on 𝑋. The image of 𝐹 is a subset 
of 𝑋  defined by 𝐼𝑚(𝐹) =  ⋃ 𝐹(𝑥)𝑥∈𝑋 =
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 ⋃ 𝐹(𝑥)𝑥∈𝐷𝐹 .  It is the projection of 
𝐺𝑟𝑎𝑝ℎ(𝐹) on 𝑋. 
 
Remark 1-2 If 𝐹:𝑋 → 𝑃(𝑋), then we call 
upper semi-continuous mapping on 𝑋 if the 
set  𝐹(𝐴)�������  ( resp. 𝐹(𝐴) ) is closed in X where 
𝐴 is closed in 𝑋. 
 
Remark 1-3: If  𝐹:𝑋 → 𝑃(𝑋), then we call 
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 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}, then 𝐹(𝐴�����) = {1, 2}, and 𝐹(𝐴) = {1, 2, 3, 
5, 6}, B(A)≠∅, is rough. Im(F)= ⋃ 𝐹(𝑥)𝑥∈𝑋 =
{1,3,4,5,6}. Let B={2,4,6}= then𝐹(𝐵�����) = {4}, 
and 𝐹(𝐵) = { 3,4, 5, 6}, B(B)≠∅, is rough.  

Definition 1-2: Suppose that 𝐹: 𝑋 → 𝑃(𝑋)is 
a set valued function. We define the upper 
continuous if for all 𝑥∈𝑋 and any open 
𝑉⊂𝑃(𝑋) contain 𝐹(𝑥), then there is an open 
𝑂⊂𝑋contain 𝑥 such that 𝐹(𝑂)⊂𝑉.  And the 
lower continuous if for any 𝑥∈𝑋 and for any 
open V⊂P(X) such that 𝐹(𝑥)∩𝑉≠φ than there 
is open 𝑂⊂𝑋contain 𝑥 such that 𝐹(𝑂)∩𝑉≠∅. 
Therefore, we say 𝐹 is continuous if and on-
ly 𝐹 has this property at each point of 𝑋.   
 
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 
Palpability (𝐴)= Palpability (𝐹(𝐴�����)), and the 
upper probability is Palpability (A) = Palpability 
(𝐹(𝐵)),  
Note that, respectively. Clearly, 0 ≤Palpability 
(𝐴)  ≤  1 and 0 ≤ Palpability (𝐴)  ≤ 1. 

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

𝐹(𝐴)  =  {1, 2, 3, 5, 6}, then Palpability 
(𝐹(𝐴�����))) = 5/6 = 1 
 
Proposition1.1. Let 𝐹: 𝑋 →  𝑃(𝑋) be a set-
valued function and 𝐴,𝐵be two events in the 
stochastic approximation space𝑆 = (𝑋,𝑃). 
Then the following holds: 
 (1)Palpability (∅) =  ∅ = Palpability (∅); 
 (2)Palpability(𝑋) = 1 = Palpability(𝑋); 
(3)Palpability(𝐴𝐵) ≤Palpability(𝐴) +Palpability

ity(B) −Palpability(𝐴 ∩ 𝐵); 
 
ity(𝐵) −Palpability(𝐴 ∩ 𝐵); 
 (5) Palpability (𝐴𝑐) = 1 −Palpability(𝐴); 
(6)Palpability(𝐴𝐵) ≤Palpability(𝐴) −Palpability(𝐴 ∩
𝐵); 
 (7) Palpability(A) ≤ Palpability (𝐴);  
(8)If 𝐴 ⊆ 𝐵, then Palpability(𝐴) ≤Palpability(𝐵) 
and Palpability(𝐴) ≤ Palpability (𝐵). 
 
Proof. It is unpretentious 
 
Definition 1-5 : Suppose that 𝐹: 𝑋 →
 𝑃(𝑋)be a set-valued function. Let 𝐴be an 
event in the stochastic approximation 
space𝑆 = (𝑋,𝑃). The rough probability of𝐴, 
denoted by𝑃 ∗ (𝐴), is given by: 𝑃 ∗
(𝐴)  =(Palpability(A),Palpability(𝐴)). 
Proposition 1.2: Let 𝐹:𝑋 →  𝑃 ∗ (𝑋)be a set-
valued function and 𝐴 be an event in the sto-
chastic approximation space 𝑆 =  (𝑋,𝑃). 
(1) If 𝐹has reflective, then Palpability(𝐴)  ≤

 P(𝐴)  ≤ Palpability (𝐴); 
(2) If 𝐹has reflective and transitive proper-

ties, then Palpability(𝐹(𝐵)�������) = Palpability (𝐴) 
and Palpability (𝐹(𝐴)) = Palpability (𝐴); 

(3) If A is an exact subset of X, then Palpability 
(𝐴) = Palpability (𝐴) = P(A).. 
 
 Proof. It is unpretentious. 
 

Rough of membership continuous set val-
ued function. 

The rough membership function has been de-
fined by equivalence class (Davvaz, 2004). In 



Al-Mukhtar Journal of Sciences 36 (3): 216-222, 2021 
 

© 2021 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 
ISSN:  online 2617-2186           print 2617-2178 

218 

addition, (Lashin et al., 2005) extended the 
definition of rough membership function to 
topology spaces. Pawlak and Skowron 
(Pawlak & Skowron, 1993), introduced the 
concept of rough membership functions as a 
tool for reasoning with uncertainty. 
We introduce the new definition of rough 
membership function using the semi-
continuous function F(x) as: 
 
𝜇𝐴
𝐹(𝑥)(𝑥) = |{𝐹(𝑥)}∩𝐴|

|𝐹(𝑥)| , 𝐹(𝑥) ∈ 𝑃(𝑋),𝑥 ∈
𝑋……….(*) 
 
Definition2-1: 𝐴⊆𝑋, closure of 𝐴 is 
�̅� and 𝐴° is interior , and 𝐴𝑏 is boundary. 
𝐴 is exact if 𝐴𝑏 = ∅ , otherwise 𝐴 is rough. 
𝐴 is exact iff �̅� = 𝐴°.  
 
Example 2-1: consider example 1-1, we 
have 𝐹(𝐴�����) = {1, 2}, and 𝐹(𝐴) = =
 {1, 2, 3, 5, 6},  
𝐹(𝐵�����) =  {4}), and 𝐹(𝐵)  =  { 3,4, 5, 6},  
We can see,  𝐴 ∩ 𝐵 =  ∅.𝐹(𝐴 ∩ 𝐵�����������) = ∅, and 
𝐹(𝐴 ∩ 𝐵) = ∅. 
Let𝐶 = {1,2,3}, then𝐹(𝐶�����)  =  {1, 2}, and 
𝐹(𝐶) =  {1, 2, 3,4, 5, 6},𝐴 ∩ 𝐶 =  {1,3}.  
𝐹(𝐴 ∩ 𝐵�����������) = { 1,2}, and 𝐹(𝐴∩𝐵) =
{ 1,2,3,5,6}. P-(A/C) =2/2=1, P+(A/C) =5/6, 
 
𝜇𝐴∩𝐶
𝐹(𝑥)(1)  =|{1)}∩{1,3}|

|{1}|  = 1
1

= 1  ;𝜇𝐴∩𝐶
𝐹(𝑥)(2)  

=|{1,3)}∩{1.3}|
|{1,3}|  = 2

2
= 1;  𝜇𝐴∩𝐶

𝐹(𝑥)(3)=|{3,4)}∩{1.3}|
|{3,4}|  = 

1
2
  ;𝜇𝐴∩𝐶

𝐹(𝑥)(4)=|{4}∩{1,3}|
|{4}| =0

1
=0 

;𝜇𝐴∩𝐶
𝐹(𝑥)(5)=|{1,6}∩{1,3}|

|{1,6}|   1
2
;  

𝜇𝐴∩𝐶
𝐹(𝑥)(6)=|{1,5,6)}∩{1,3}|

|{1,5,6}|   =1
3
  . 

 
𝜇𝐴
𝐹(𝑥)(1)  =|{1)}∩{1,3.5}|

|{1}|  = 1
1

= 1  ;𝜇𝐴
𝐹(𝑥)(2)  

=|{1,3)}∩{1,3.5}|
|{1,3}|  = 2

2
= 1;  𝜇𝐴

𝐹(𝑥)(3)=|{3,4)}∩{1,3.5}|
|{3,4}|  

= 1
2
  ;𝜇𝐴

𝐹(𝑥)(4)=|{4}∩{1,3,5}|
|{4}|   =0

1
=0 

;𝜇𝐴
𝐹(𝑥)(5)=|{1,6}∩{1,3,5}|

|{1,6}|   1
2
;  

𝜇𝐴
𝐹(𝑥)(6)=|{1,5,6)}∩{1,3,5}|

|{1,5,6}|   =2
3
  . 

 If  B = {2,4,6} 
𝜇𝐵
𝐹(𝑥)(1)  =|{1)}∩{2,4.6}|

|{1}|  = 0  ;𝜇𝐵
𝐹(𝑥)(2)  

=|{1,3)}∩{2,4.6}|
|{1,3}|  = 0;  𝜇𝐵

𝐹(𝑥)(3)=|{3,4)}∩{2,4.6}|
|{3,4}|  = 1

2
  

;𝜇𝐵
𝐹(𝑥)(4)=|{4}∩{2,4.6}|

|{4}|   =1
1

= 1 

;𝜇𝐵
𝐹(𝑥)(5)=|{1,6}∩{2,4.6}|

|{1,6}| = 1
2
  ;  

𝜇𝐵
𝐹(𝑥)(6)=|{1,5,6)}∩{2,4.6}|

|{1,5,6}|   =1
3
  . 

  Now, for s 𝐴∪𝐵=X 
𝜇𝑋
𝐹(𝑥)(1)  =|{1)}∩𝑋|

|{1}|  = 1
1

= 1  ;𝜇𝑋
𝐹(𝑥)(2)  

=|{1,3)}∩𝑋|
|{1,3}|  = 2

2
= 1;  𝜇𝑋

𝐹(𝑥)(3)=|{3,4)}∩𝑋|
|{3,4}|  = 2

2
= 1  

;𝜇𝑋
𝐹(𝑥)(4)=|{4}∩𝑋|

|{4}|   =1
1

= 1 

;𝜇𝑋
𝐹(𝑥)(5)=|{1,6}∩𝑋|

|{1,6}| =1;  𝜇𝑋
𝐹(𝑥)(6)=|{1,5,6)}∩𝑋|

|{1,5,6}|   

=3
3

= 1 

Then we have 𝜇𝑋
𝐹(𝑥) = ∑𝜇𝐴

𝐹(𝑥) + 𝜇𝐵
𝐹(𝑥)=6 

We conclude the next proposition; 
 
Proposition 2.1 
If β is a family of pairwise disjoint subsets of 
X then 𝜇∪β

𝐹(𝑥)(𝑥) = ∑ 𝜇𝐴
𝐹(𝑥)(𝐴)𝐴∈𝛽  for any 

𝑥 ∈ 𝑋. 
Proof 
We have 𝜇∪β

𝐹(𝑥)(𝑥) = |𝐹(𝑥)∩∪𝛽|
|𝐹(𝑥)| =

|∪{𝐹(𝑥)∩𝐴:𝐴∈𝛽}|
|𝐹(𝑥)| = ∑ 𝜇𝐴

𝐹(𝑥)(𝐴)𝐴∈𝛽 . 
 
Remark 2-1: we can define the fuzzy set by 
using the equation (*) �̌� = {�𝑥, 𝜇𝐴

𝐹(𝑥)(𝑥)�}. 
Form example1-1, for LetA =  {1, 3, 5}, we 
can define�̌� = {(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 (Sedghi et al., 
2017).  
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Proposition 2-2. Let𝐴 ⊆ 𝑋. The rough mem-
ber function 𝜇𝐴

𝐹(𝑥)(𝑥) has the following prop-
erties: 
𝜇𝐴
𝐹(𝑥)(𝑥) = 1 iff x ∈ 𝐹(𝐴�����); 
𝜇𝐴
𝐹(𝑥)(𝑥) = 0  iff  x ∈ (𝐹(𝐴))c . 

Proof  
If  x ∈ 𝐹(𝐴�����);  then𝑥 ∈  𝑋 | 𝐹(𝑥)  ⊆  𝐴, then 
𝜇𝐴
𝐹(𝑥)(𝑥) = 1 . 

If  𝜇𝐴
𝐹(𝑥)(𝑥) = 1, then x ∈  𝐹(𝐴������); 

 We have x ∈ 𝐹(𝐴))𝑐 ⇔F(x)  ∩  𝐴 =

 ∅⇔ 𝜇𝐴
𝐹(𝑥)(𝑥)  =  0. 

 
Example 2-2: From example 2-1 let 𝑋 =
 {1, 2, 3, 4, 5, 6}, Let 𝐴 =
 {1, 3, 5},then𝐹(𝐴�����))  =  {1, 2}, and 𝐹(𝐴)  =
 {1, 2, 3, 5, 6},   
𝜇𝐴
𝐹(𝑥)(1)  =|{1)}∩{1,3.5}|

|{1}|  = 1
1

= 1  ;𝜇𝐴
𝐹(𝑥)(2)  

=|{1,3)}∩{1,3.5}|
|{1,3}|  = 2

2
= 1;  𝜇𝐴

𝐹(𝑥)(3)=|{3,4)}∩{1,3.5}|
|{3,4}|  

= 1
2
  ;𝜇𝐴

𝐹(𝑥)(4)=|{4}∩{1,3,5}|
|{4}|   =0

1
=0 

;𝜇𝐴
𝐹(𝑥)(5)=|{1,6}∩{1,3,5}|

|{1,6}|   1
2
;  

𝜇𝐴
𝐹(𝑥)(6)=|{1,5,6)}∩{1,3,5}|

|{1,5,6}|   =2
3
  . 

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

𝜇𝐵
𝐹(𝑥)(1)  =|{1)}∩{2,4.6}|

|{1}|  = 0  ;𝜇𝐵
𝐹(𝑥)(2)  

=|{1,3)}∩{2,4.6}|
|{1,3}|  = 0;  𝜇𝐵

𝐹(𝑥)(3)=|{3,4)}∩{2,4.6}|
|{3,4}|  = 1

2
  

;𝜇𝐵
𝐹(𝑥)(4)=|{4}∩{2,4.6}|

|{4}|   =1
1

=1 

;𝜇𝐵
𝐹(𝑥)(5)=|{1,6}∩{2,4.6}|

|{1,6}|   1
2
;  

𝜇𝐵
𝐹(𝑥)(6)=|{1,5,6)}∩{2,4.6}|

|{1,5,6}|   =1
3
  . 

 
We can extend the concepts of rough set ap-
proximations to any subfamily of P(𝑋). 
 
Definition2-2: Let  ղ⊆P(𝑋), we define the ղ - 
upper approximation 𝐹(ղ)������  =  {𝐴 ∈
 P(𝐵) | 𝐹(𝐴)  ⊆  ղ } and ղ-lower approxima-
tion 𝐹(ղ) ={A ∈ P(X) | F(A) ∩ ղ ≠ ∅}. 
 
Preposition 2-3:  

         𝐹(𝐹(𝑥))  = { 𝐹(𝑥) } for all 𝑥 ∈  𝑋}. 
Proof: 
We have  𝐹(𝐹(𝑥)) = 𝐹(x)  =������������������������ 𝐹(𝐹(𝑥)); 
if, 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. 
 
We introduce the new definition of rough 
membership function using the semi-
continuous function extending the definition 
of rough membership function to topology 
spaces by (Lashin et al., 2005). 

𝜇𝐴𝜏 (𝑥)  = |{𝐹(𝑥)}∩𝐴|
|𝐹(𝑥)|   , 𝐹(𝑥) ∈ 𝑃(𝑋), 𝑥 ∈

𝑋……….(*) 
 
Example3-1: let 𝑋 =  {1, 2, 3, 4, 5, 6} and let 
F ∶  𝑋 → P(𝑋) where for every 𝑥 ∈
 𝑋, F(1)  =  {1,2,3} =  F(2), F(3)  =  {3,4} =
 F(4), F(5)  = {4,5}, F(6)  =  {6}.  Let 𝐴 =
 {1, 2, 3, 4}, 
Then 𝑆: =
{ {1,2,3}, {3,4}, {4,5}, {6}}, then  β =
{{1,2,3}, {3,4}, {4,5}, {6}, {3}, {4} },  
 We get  τ =  {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}}. 
𝜇𝐴𝜏 (1)  =|{1,2,3)}∩{1,2,3,4}|

|{1,2,3}|  = 1
1

= 1  ;𝜇𝐴𝜏 (2)=1;  

𝜇𝐴𝜏 (3)=|{3,4)}∩{1,2,3,4}|
|{3,4}|  = 2

2
= 1  ;𝜇𝐴𝜏 (4)=1 

;𝜇𝐴𝜏 (5)=|{4,5}∩{1,2,3,4}|
|{4,5}|   =1

2
;  𝜇𝐴𝜏 (6)=|{6}∩{1,2,3,4}|

|{6}|   

=0
1

= 0  . 

Let𝐵 =  {5, 6 }, we have 𝜇𝐵𝜏 (1)  =|{1,2,3)}∩{5,6}|
|{1,2,3}|  

= 0  ;𝜇𝐵𝜏 (2)=0;  𝜇𝐵𝜏 (3)=0  ;𝜇𝐵𝜏 (4)=0 
;𝜇𝐵𝜏 (5)=|{4,5}∩{5,6}|

|{4,5}|   =1
2
;  𝜇𝐵𝜏 (6)=|{6}∩{5,6}|

|{6}|   

=1
1

= 1  . 
For X.  
𝜇𝑋𝜏 (1)  =|{1,2,3)}∩𝑋|

|{1,2,3}|  =1  =𝜇𝑋𝜏 (2);  
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𝜇𝑋𝜏 (3)=|{3,4)}∩𝑋|
|{3,4}|  = 2

2
= 1=𝜇𝑋𝜏 (4) 

;𝜇𝑋𝜏 (5)=|{4,5}∩𝑋|
|{4,5}|   =1;  𝜇𝑋𝜏 (6)=|{6}∩𝑋|

|{6}|   =1  . 
 
Proposition 3.1 
Suppose that β is a family of pairwise disjoint 
subsets of X then 𝜇∪β𝜏 (𝑥) = ∑ 𝜇𝐴𝜏 (𝐴)𝐴∈𝛽  for 
anyx ∈  X. 
 
Proof 
The same way of proof in theory Proposition 
2.1. 
 
Note that, we can get the interior and closure 
of 𝐴from the family 𝐹of all τ-closed sets: 
𝐹
= {𝐴,∅, {4,5,6}, {1,2,5,6}, {1,2,3,6}, {1,2,3,4,5}, 
{1,2,4,6}, {1,2,3,5,6}, {5,6}, {6}, {4,5}, {1,2,6}, 

{1,2,6}, {1,2,5},   {1,2,3},{1,2,4,5},{1,2,3,5}, 
{1,2}} 
𝐴°={1,2,3}∪{3,4}∪{3}∪{4}={1,2,3,4}, �̅�= 
X∩{1,2,3,4,5}={1,2,3,4,5}. 
 
Note that we can get it from rough member-
ship function. 
𝐹(𝐴�����)  =  {1, 2,3,4}, and 𝐹(𝐴) =  {1, 2, 3, 4, 5},   
it is clear A is rough from definition 2-1. Al-
so, B(𝐴) ≠ ∅,  then rough.  

CONCLUSION 

The rough sets theory is considered as a gen-
eralization of the classical sets theory. The 
main idea of rough set was built by equiva-
lence relations. Occasionally, an equivalence 
is difficult to be obtained in rearward prob-
lems due to vagueness and incompleteness of 
human knowledge. We generalized a rough 
set theory in continuous functions and substi-
tuted an equivalence class by continuous 
functions. Moreover, we introduced a new 
definition of rough membership function us-
ing continuous function and discussed several 
concepts and properties of rough continuous 
set value functions as new results on rough 
the continuous function and membership con-
tinuous function. In addition, we extended the 

definition of rough membership function to 
topology spaces by substituting an equiva-
lence class with continuous functions. Our 
result connects rough sets, topology spaces, 
fuzzy sets, and semi continuous function. We 
believe our result has many applications in 
some areas.  
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 التقر�ب�ةفي الدالة العضو�ة المتصلة  الغموض

 أحمد المبروك اشلیتیت و  *يعبد النبفرج ارخ�ص 

 لیب�ا، جامعة اجداب�ا �ل�ة العلوم، قسم الر�اض�ات،
 

 2021یونیو  15/ تار�خ القبول:  2021أبر�ل 12تار�خ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v36i3.338  

 

والخصـائص  ،نـاقش العدیـد مـن المفـاه�متو  المسـتمرة، الدالـةتعر�فًا جدیدًا لدالة العضو�ة التقر�ب�ـة �اسـتخدام  الورقة تقدمالمستخلص: 
 اوسـعتالورقـة  ذلـك، تقـدم. عـلاوة علـى العضـو�ة المسـتمرةوالـدوال  ،التقر�ب�ـةدالـة الق�م المسـتمرة التقر�ب�ـة �نتـائج جدیـدة علـى ال لدوال

ثبــت �عــض النظر�ــات تو  ،مسـتمرة بــدوالتعر�ـف دالــة العضــو�ة التقر�ب�ـة إلــى فضــاءات الطو�ولوج�ـا عــن طر�ــق اســتبدال فئـة التكــافؤ ل
نتـــائج الالمعممـــة. الخشـــنة والعموم�ـــة للمجموعـــات  ،عـــض الخصـــائص الأساســـ�ة�و  ،الق�مـــة المحـــددة الـــدوالحـــول أنـــواع معینـــة مـــن 

تعتبـر تعمـ�م الدالـة العضـو�ة التقر�ب�ـة  .المجموعـات الخشـنة نظر�ـة الق�م�ـة �اسـتخدامدالـة المجموعـة  مفهوم عممتالمتحصل علیها 
 المتصلة. �استخدام دوال

  .المتصلة ، الدالة العضو�ةق�م�ة مجموعة أسفل، خرائط من التقر�ب على،التقر�ب من أ  الخشنة،المجموعات  :المفتاح�ةالكلمات 
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