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Abstract  
 In 1963 ,R.L.Adler and another [9] define the topological entropy for open cover .in this 

paper we introduce new classes of the  topological entropy of a sequence of  irresolute on 

 compact topological space with given some a new definitions , results ,topological conjugate 

and show that the topological entropy has the same entropy in the commutative  

 الملخّص
[ عزّفوُا الاوتزوبي التبولوجي للغطاءِ المفتوحِ ،في هذا البحث وقُدّمُ أوماطاً جديدةَ 9والآخزون ] R. L. Adler,  3691في 

لمتتابعت مه الدوال المتحيزة على الفضاءِ التبولوجي المزصوص مَع البعضِ التعاريف الجديدة والىتَائِج،  للاوتزوبي التبولوجيت

 والمزافق التبولوجي وبيان بان للاوتزوبي التبولوجي في الحالت الابداليت يكون متساوياً 

 

1-Introduction 
 The modern theory of topological dynamical systems studies (continuous) maps 

XXf : of topological spaces (indeed, in a more general sense it also studies flows, yet in this paper 

we concentrate upon maps only). An important problem here is to describe the limit behavior of 

trajectories of points (the trajectory of a point x  is the sequence     ,..,,
2

xfxfx  . Apart from studying 

the trajectories of individual points, it is reasonable to also study the limit behavior of all points of 

X and estimate the variety of the behaviors exhibited by them. widely recognized parameter of a 

dynamical system which can serve as a quantitative counter-part of the term “variety” used above is the 

topological entropy of a map, usually denoted  h  where   is the map. Originally [9] it was 

introduced for compact spaces X, but can be extended onto non-compact spaces as well [8]. Therefore, 

it is important to estimate the topological entropy of a map. Therefore the topological entropy is 

positive if and only if there exists a power of the map which has positive topological entropy. We know 

introduce some definition as classes and new of it. 

 

Definition1-1 [7,2] 

  A subset A of  ,X  is called a  0pen [7](semipreopen [2]) if  AclA int . 

 

Definition1-2 [10] 

 A space X is said to be  compact if every cover of X by  open sets has a finite subcover. 

Definition1-3 [10] 

A function YXf : is said to be  irresolute if for each   xfYOV , , there exists 

 xXOU ,  such that   VUclf  . 
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Definition1-4 [2,7] 

A function YXf : is said to be  continuous function if  Vf
1

 is  open set in X  for 

each open set V inY . 

 

Definition1-5 [7] 

A bijective function YXf : is said to be  homeomorphism if f  is  irresolute and 

 open set. 

 

Let  X  be  compact topological space and let   i i






1,1
be sequence of  irresolute   

function from X  to X , let u  be  open cover of X if their union is X .for  open covers 

uuu n
,...,

21
 of X we denoted 

   uAuAuAuAAAAAuuuu nnnni

n

i




:33221:32121
1

,...,,1...... ,: is also 

 open covers of X since   be the join operation .for   open covers     uAAu
n

i

n

i



:  and 

   uuu
j

i

n

j

n
i 









1

0

 for each j  ,  u
n

i


is  open cover of X ,since 
i
is   irresolute so  uu

n

i


 is 

also  open cover of X ,let  u be the minimal cardinality of subcover chosen form u  then 

      uu n
in

uj
i

n

jn
uh

nn









 








log

1
maxlim

1

0
log

1
maxlim,

,1   is said to be topological 

entropy of a sequence of  irresolute function  ,1
 on  open cover of  compact topological 

space. 

The topological entropy of a sequence of  irresolute function  ,1
is define by : 

    Xuuh  ofcover open -  is :,max
,1,1

 
   

 

3- Topological entropy of a sequence of  irresolute function 

Let ,u  are two  open cover of  compact topological space X , is also a  open cover 

of X . Let u  such that the symbol   mane that  is refinement of u  ,if every  open set in  is 

 open subset in u  

We recall the properties of topological entropy:  

1.        uu   

2. if  uj
i
  be   irresolute function from  compact topological space X onto X , then  

    uuj
i   

3. if the last inequality of   irresolute function with surjective we get      uuj
i  , 

4. if XXg 


:
1

 be  homeomorphism       ggg uu 



111

, 

5. if u  then     u  and    HuH  , 

6. If 
n

i

n

iu   then    
n

i

n

iu   , 
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7. if u  then      u  and     HuH   

8. If  ,1
 be a sequence of  irresolute function on  compact topological space X then 

   uHuh 


,
,1 . 

9. If u  then     ,,
,1,1 

 huh  . 

 

Since X is  compact topological space in the definition of  
,1

h . it is sufficient to take the 

maximum only over all  open finite covers . 

Now we introduce some basic properties of topological entropy of  compact topological space, 

let    i i






1,1
 be  irresolute function from  compact topological space X to itself and the 

following some new proposition suppose that the sets K i  are not need to be  closed or invariant . 

 

Proposition 3-1 

 Let X be  compact topological space and let  ,1
 be sequence of a  irresolute function 

on X to itself if KX i

n

i




1

then    Khh i
i

;max ,1,1  
 . 

Proof: 

       Supposes K i then the inequality    Khh i
i

;max ,1,1  
   it trivial , 

Let take a  -open cover u of X , let  n,...,, 21 be subcover chosen from the  -open 

covers  KuKu i
nn
111 ),...,(  ,receptivity .then each element of    n ...21 is contained in some 

element of u
n
1  and  is a  -open cover of X , then we get       nKAu

k

i

i
nn  

1

11 ,  

Now use induction form to prove  

a
n

a
n

in
nki

k

i

in
n

,
11

, log
1

maxlimmaxlog
1

maxlim


  ,where a in, ,i =1.2,..,k, n=0,1,2,…are positive numbers 

[3] we get  
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n

u
n
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n
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1
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
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1

1

1 log
1

maxlimmaxlog
1

maxlim 


   

                    KhuKh i
i

i
i

;max,;max ,1,1  
  

  Then    Khh i
i

;max ,1,1  
  

Proposition 3-2 

         Let  ,1
be a sequence of a  -continuous on a  -compact topological space X  to itself. Then  

    


,1,1
  hnh

n
 for every 1n . 

 

Proof:  

 Fix n .for any  -open cover u of X , by u  then     u  that  
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Hence    



,1,1

  hnh
n

 

Proposition:3-3 

        Let  ,1
be a sequence of a  -continuous on a  -compact topological space X  to itself. let   ,1

 

periodic with  period n .Then     


,1,1
 hnh

n
 for every 1n . 

 

Proposition:3-4 

         Let  ,1
be a sequence of a  -homeomorphism on a  -compact topological space X  to itself 

.Then     


,1,1
  hnh

n
 for every 1n . 

Proof: 

         The proof is similarly as Proposition 3-2.     


,1,1
hnh

n
  

 

Proposition:3-5 

         Let  ,1
be a sequence of a  -continuous on a  -compact topological space X  to itself .Then for 

every  ji1 ,and a  -open cover u of X    uhuh
ji

,,
,,  

  ,     


,, ji
hh .  

Proof: 

           For any a  -open cover u of X and 1i by using the property       gugug
111 

 we 

have 
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Let , are two  -continuous on a  -compact topological space X ,Y respectively ,we give 

properties about commutative of  topological entropy definition for  -compact topological space 
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Proposition 3-6 

      For any , are two  -continuous on a  -compact topological space X into itself, then 

     hh   

Proof: 

    From Proposition 3-5  

     .........   hhh    and so 

   ......   hh   by Proposition 3-3 

           hhhhh  ,...,,...,,,.2,...,  

 

Proposition 3-7 

      Let  i be a sequence of a  -continuous self map on a  -compact topological space X  .Then for 

every  ni 1  ,     inin
hh  .........

1211 
  

 

Proof:  

       121121
...... ...... 




iiniin
hh  

               iniini
hh  ............

12111 
  

   Proposition 3-8 

     For any , are two  -continuous on a  -compact topological space X into itself, if   is 

conjugate to   then ,  have the same topological entropy. 

Proof:  

 Let XX : be conjugate between , .then 

      1 hh  

             1 h  

             `1 h  

             `1 h  

            idXh  

            h  

 

Proposition 3-9 

For any   ,1,1
, are two  -continuous on a  -compact topological space X into itself, if  ,1

 is 

conjugate to  ,1
 then   ,1,1

,  have the same topological entropy . 

Proof:  

Is similarity to Proposition 3-8 with add XX  :,1  be sequence conjugate 

between   ,1,1
, .then     


,1,1

hh  
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