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บทคัดย่อ 
ในบทความนี ้เราได้แนะน�าการวางนยัทัว่ไปส�าหรบัปริภมูเิชงิทอพอโลยแีบบเรยีบสามญั ซึง่เราเรยีกว่าปรภิมูเิชงิทอพอโลยแีบบ

เรียบสามัญวางนัยทั่วไป และศึกษาสมบัติบางประการบนปริภูมิเชิงทอพอโลยีแบบเรียบสามัญวางนัยทั่วไป เช่น ตัวด�าเนินการ

ปิดคลุม ตัวด�าเนินการภายในและความต่อเนื่องของฟังก์ชันบนปริภูมิดังกล่าว

ค�าส�าคัญ: ปริภูมิเชิงทอพอโลยีวางนัยทั่วไป ปริภูมิเชิงทอพอโลยีแบบเรียบสามัญ ปริภูมิเชิงทอพอโลยีแบบเรียบสามัญวางนัย

ทั่วไป

Abstract 
In this paper, we introduce the concept of generalization for ordinary smooth topological space which we call a  

generalized ordinary smooth topological space and we also study some properties of such space, for instance, closure 

operator, interior operator and continuity.

Keywords: Generalized topological spaces, Ordinary smooth topological spaces, Generalized ordinary smooth 

topological spaces.

Introduction and Preliminaries
The concepts of a generalized topology on  was first 

introduced by Csa´sza´r in as a subset  of  with the 

properties1:

 1. ,

 2.  for all  and .

 The pair  is called a generalized topological 

space and  is called a generalized topology (briefly ).

 In the paper introduced the concepts of ordinary 

smooth topology on  as a mapping  with the 

properties2:

 ,

  for all ,

  for all ,

 where  is the powerset of  and  is a closed 

interval [0,1].

 The pair  is called an ordinary smooth 

topological space (briefly, ). 

 In the paper defined an ordinary smooth closure 

and an ordinary smooth interior in  and gave the 

characterizations of ordinary smooth closure and ordinary 

smooth interior2.
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In this paper, we define the space which generalizes the 

generalized topology on , we call a generalized ordinary 

smooth topological space and we also study some 

properties on such space and continuous maps between 

the ordinary smooth topological spaces. 

Results
 In this section, we define a generalized ordinary 

smooth topological space and give an analogue of  

generalized ordinary smooth topological space as the result.

 Definition 1.1. Let  be a nonempty set. Then 

a mapping  is called a generalized ordinary 

smooth topology (briefly ) on  if  satisfies the  

following axioms:

 ,

   for all  ,

 where  is the powerset of  and  is a closed 

interval [0,1].

 The pair  is called a generalized ordinary 

smooth topological space (briefly ). We will denote 

the set of all  on  by .

 Example 1.2. Let . We define the 

mapping  as follows: Let ,

 

 Then . 

 The operators on  which is induced by the 

generalized ordinary topologies  are defined as follows:

 Definition 1.3. Let  be a  and let 

. Then the generalized ordinary smooth closure 

and generalized ordinary smooth interior of  in  are 

defined by

 ,

 and

 ,

 respectively.

 Example 1.4. From Example 1.2 and let 

.Then

  

   

  

 and 

  

 

  . 

 The following propositions are the properties of 

 

 Proposition 1.5. Let  be a  and let 

. Then:

 If , then  and . 

 .

 .

 .

 . 

 Proof. (1) Obvious. 

 (2) For any , we have that 

 . 

 The proof of (3), (4) and (5) are easily obtained 

from (2).

 Proposition 1.6. Let  be a  and let 

. Then:

 .

 .

 .

 Proof. (1) Obvious.

 (2) For each , using (1), we have that 

. Since 

 ,

  then .

(c) Since  and ,    and 

. Thus .

 Proposition 1.7. Let  be a  and let 

. Then:

 .

 .

 .

 Proof. The proofs are similar to that of Proposi-

tion 1.6. 
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 Definition 1.8. Let  be a ,  and 

. Then we define  and  by 

  

 and

 ,

 respectively.

 We called  a generalized ordinary smooth r-

ravel closure and  a generalized ordinary smooth r-

ravel interior.

 Then the following results are obtained:

 Proposition 1.9. Let  be a  and let 

. Then:

 If , then .

 If , then .

 If there is  such that , then .

 If there is  such that , then .

 Proof. (1) Let . Then 

 , so

  ,

  thus .

  Therefore .

 (2) Let . Then ,

  so . Thus .

 (3) Assume that  such that . Since 

, . 

So .

 (4) Assume that  such that . Since 

, . 

So 

.

 Thus . Therefore .

 2.  Generalized ordinary smooth continuity

 In this section, we defined a continuous mapping 

on generalized ordinary smooth topological spaces as 

follows:

 Definition 2.1 Let  and  be . 

Then a mapping  is said to be:

 A generalized ordinary smooth continuous 

(briefly ) if  for 

all .

 A generalized ordinary weakly smooth continu-

ous (briefly ) if for each ,

.

 Example 2.2. Let . We define two 

mapping as follows: For each ,

  

and 

Cleary, the identity mapping  is 

, but  is not .

 The following results are obtained that: 

 Corollary 2.3. Let  and  be  

and let a mapping . Then:  is  

iff  for all .  is 

 iff  

for all .

 Proposition 2.4. Let  and  be

  and let a mapping  be

  . Then: 

  for all .

  for all .

  for all .

 Proof. (1) Let . Since 

  

 

  

  ,

 then .

 Thus . 

 (2) Let , we have .

 Then ,

 so .

 (3) Let . 

 Then 

.
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So .

Hence .

 The following Corollary is immediate from Defini-

tion 2.1 and Proposition 2.4.

 Corollary 2.5. Let  and  be 

 and let a mapping  be

 . Then: 

  for all .

  for all .

  for all .

 The generalized ordinary smooth open map and 

generalized ordinary smooth closed map are defined as 

follows:

 Definition 2.6. Let  and  be 

. Then a mapping  is said to be: a gen-

eralized ordinary smooth open (briefly ) if 

 for all . a generalized ordinary 

smooth closed (briefly ) if  

for all . 

 Example 2.7. Let . We define two 

mapping as follows: For each ,

  

 and 

 

 Then . Consider the identity 

mapping . Then we can see that  

is  and .

 Then we obtain the following result:

 Proposition 2.8. Let  and  be 

. If  is , then  

for each .

 Proof. Let . Since

  

  

 

   

 ,

 .

 Definition 2.9. Let  and  be 

. Then a mapping  is called a generalized ordinary 

smooth homeomorphism if  is a bijective and  are 

generalized ordinary smooth continuous.

Now, we have the relation of generalized ordinary smooth 

homeomorphisms,  and  as follow:

 Theorem 2.10. Let  and  be 

 and let  be a bijective and  be 

. Then the following statements are 

equivalent:

 is generalized ordinary smooth homeomorphism.

 is .

 is .

Proof. (1) (2) Assume that  is a generalized ordinary 

s m o o t h  h o m e o m o r p h i s m .  T h e n 

.  T h u s   i s 

.

(2) (3) Assume that  is . Let , we 

have .  Since  is b i ject ive, 

. Thus  is .

(3) (1) Assume that  is . Let 

. Then . Thus  

is . Hence  is a generalized ordinary 

smooth homeomorphism.
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