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Abstract 
 Topology branch of mathematics studies the properties that 

do not change only increasingly in steps with correct numbers,
rather than changing continuously. Topology has a very 
significant role in the recovery of other sciences such as physics, 
where three scientists received the Nobel Prize for their research 
in the physics of condensed materials, for their work on transient
topological. Their work has revealed new horizons concerning 
with the behavior of the materials called topological insulators, 
which may make it possible to manufacture computers with more 
complex and sophisticated quantity. These scientists' researches 
have shown great importance in the development and 
understanding of topological insulators.

The research of these scientists has proved to be of great 
importance in the development and understanding of topological 
insulators, new materials that prevent the flow of electrons in 
their internal parts while allowing the transmission of electricity 
across their surfaces. This unique property can make topological 
insulators very useful in arriving at new types of elementary 
particles and in the composition of the circuitry within the 
quantum computers.

 In this paper we defined simply semi-open, simply semi 
continuous function, and semi-simply continuous function. We 
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also introduced the concepts of semi-compact sets and semi- 
filter. Furthermore, some properties of these functions are 
investigated. 
Objectives
1 - Study groups close to opening and closing because they are in 
fact scientific 

more accurate.
2. The development of new types of such groups.
3. Create new relationships based on these groups.
Conclusions and recommendations

In this paper, we succeeded in obtaining a new family of 
semi-open groups that simply adopts the concepts of open open 
set, as well as studying a new concept, semi-filter and semi-
compactness. We presented examples of its existence, studied its 
properties and its relation to the corresponding concepts, results 
in establishing new types of communication and studying their 
characteristics. The future work after this topic is to use the 
results of this research and previous research to prepare a new 
research in which we study a new relationship of the topological 
relations with the theory of the group is -Rough Sets
Kay Words 

 Simply semi-open, simply semi continuous function, semi-
simply continuous function, semi-compact sets and semi- filter.
1- Introduction

  Levine N. introduced the concept of semi-continuous 
function in 1963. Some of definitions and theorems with respect 
to a base for topology, neighborhood, compact space, closure 
operator and quasi-discrete topology have been handled in 

. In this paper we introduce new type of classes 
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named simply semi-open as a generalization of simply open sets, 
new types of continuous functions between topological spaces, 
and we used the new types of sets to introducing some types of 
semi-compact sets and semi-filters in topological spaces.  
Definition 1.1

  A filter  on a set  is a non-empty collection of non-empty 
subset of with the properties  
1- If  then .                                                                   
2- If  then  .                                                  
3- If  then .  
Definition1.2 

A semi filter  on a set  is a non-empty collection of non-
empty subset of  with the properties 
1- If then . 
2- If  then . 
Properties of closure of any set

If  is a topological space, , then    
1-  s.t. .                                                      
2- , .
3- .                                                                                            
4- .    

5- . 
Properties of interior of any set

If  is topological space, , then   
  
1- ° ° . 
2- ° . 
3- ° ° °. 
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4- ° ° °. 
5- °° °. 
2- Semi continuous functions in topological spaces 

   In this section we introduce the concept of simply 
(for short, ) set in topological spaces by using of 
simply open sets (for short ). We use these concept to 
introduce type of semi-continuous function in topological space. 
Definition 2.1

 A sub set  of topological space  is called semi open set 
if . 
Definition 2.2 

 A sub set  of topological space  is called simply open 
set (resp.  if  where  is open set and  is 
nowhere dense, where .
Definition 2.3 

A sub set  of a topological space  is called simply 
semi open (resp. if , where  is semi 
open set and  is nowhere dense.  
Remark 2.1 

The relation between   and some types of near open 
sets shown in the following diagram. 
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Example 2.1 
Let then  

, 

,

&
  

.
Note that in this example . 
Theorem 2.1

If  is an open subset of a space , then 
, where 

Semi-closure of . 
Definition 2.4 [4]

A space is semi-totally continuous if the inverse image of 
every semi-open subset of   is clopen in . 
Definition 2.5

A function is called 
1- Semi-continuous  iff for 
every . 
2- Simply -Continuous ( ) if

 for every  
. 

3- Semi-Simply continuous ( ) if 
 for every . 
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Example 2.2
Let  , , 

&
. 

 Let  defined by , ,
,
&

. We 

have is  but not continuous, since there 
exist  such that . 
Example 2.3

Let ,  , ,
and 

. Let 
defined by , ,  and &

,

 , we have is

 but not , since there exists 
 such that . We have 

,
and it is is  but not , since 
there exist 

. 
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3- Semi-filter and semi-Compactness 
In This section we shall state (special) types of compact a 

spaces, semi-filter and their properties. 
Definition 3.1

Let  be a general knowledge base,  is any binary 
relation on  then we can define two new approximations 
namely, semi-lower and semi-upper approximation as follows 

 . 

Definition 3.2 
Let be a class of subset of  such that 

. Really that  is then called a cover of ,
and an open cover if each  is open. Furthermore, if a finite 
subclass of  is also a cover of  i.e. if 
such that  then  is said to be 
reducible to a finite cover, or contains a finite sub cover. 
Definition 3.3 

A subset  of a topological space  is compact if every open 
cover of  is reducible to a finite cover. In other words, if  is 
compact and  , where the  are open sets, then one can 
select a finite number of the open sets, say 

, so that  .
Definition 3.4 

A sub set  of a topological space  is called regular open 
set if 

.
Definition 3.5

A topological space  is called compact space if every 
open cover of  has a finite sub cover.
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Definition 3.6
A topological space is called semi-compact 

 if every semi-open cover of  has a finite sub cover. 

Remark 3.1 
Every -compact is compact. 

Example 3.1 
A discrete space is  it is finite. That is an 

infinite discrete space is not , since is
semi-open cover with no finite sub cover. 
Theorem 3.1 

The following are equivalent 
i-  is a . 
ii- Every semi-filter has a cluster point. 
Proof 

 i ii Since  is a  then there exist 
cover has a finite sub cover. Let  be any filter on  and  be 
aclosed collectionsuch that  then we get 

so  is an open cover to the space  but  has 
no finite sub cover since  with 

 then .A contradiction. 
Then every closed collection has a non-empty intersection where 

 for all  and so , there for 
 has a finite intersection property so every semi filter has a 

cluster point.
  ii i  since every semi filter has a cluster point then 
 is a closed collection and if  then 

 and so , suppose that  is not 
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then there exist an open cover  which has no finite sub cover 
that is for ,we have  which is equivalent 
to  for any finite sub collection  from  

.
Definition 3.7 [13] 
1- A space is iff every open filter has a cluster 
point. 
2- A space is iff every open cover has a finite sub 
collection whose closures cover (i.e. a finite dense sub system). If 
an open filter dose not have a cluster point, the complement of 
closures of its elements from an open cover with no finite dense 
sub system. 
3- An  space is compact iff it is regular.  
Definition 3.8
1- A space  is iff every open semi-filter has a 
cluster point. 
2- An  space is  iff it is regular. 
Definition 3.9 

A space is said to be simply compact 
if every simply open cover of  has a finite sub cover.
Example 3.2 

Let  ,
,

, 

  

Then we have is semi-compact. 
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Example 3.3 [13]
 1-  is not compact. In fact, the cover of  by the open sets 

, for , can   have not finite sub cover. 
Theorem 3.2 [13]

The continuous image of a compact space is compact. 
Theorem 3.3

The continuous image of a  space is 
. 

Proof
Suppose that  be a  space and 

 is a continuous function.  Let   be a semi open 
cover of  such that 

Since  is continuous, then , since is
and is an cover of ,

then there exist a finite sub set of  such that 
,

.
Thus is . 
Theorem 3.4 [13] 

Every closed sub set of a compact is compact. 
Theorem 3.5

A  sub set of a  space is
. 

Proof 
Let , then . Let 

 be a semi-open cover of , since is  then 
there exist a finite sub cover  
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 such that .
Hence  and is  sub set of . 
Theorem 3.6

Let  be sub set of a topological space . If is
 with  

respect to  and is  set in , then  is 
 with respect to . 

Proof
Suppose that   be an semi-open cover of , and 

since   
then ,  which is 
cover of . And since is  w.r.t. , then there exist 
a finite sub cover   
such that .
Then .Thus 

is
 with respect to . 

Theorem 3.7
 Every  subset of  is  iff it is 

 with respect to 
Proof

Let  be , and let  be an 
cover of . Since is  then , and 
hence there exact a finite subset sub cover  such that 

. Hence is  relative to . 
Conversely, let  be  cover of , since is

 set relative to . Thus  and hence 
there exist a finite sub cover 

 such that . Then is . 
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