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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 g —irresolute on

S —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
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1-Introduction
The modern theory of topological dynamical systems studies (continuous) maps
f : X — X 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 (x, f(x), fz(x),..) . 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(gz)) 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 Aof (X,7) iscalled a B—Open [7](semipreopen [2]) if Acclint(A).

Definition1-2 [10]

A space X is said to be S —compact if every cover of X by —open sets has a finite subcover.
Definition1-3 [10]

A function f:X —Yis said to be g—irresolute if for eachV e AO(Y, f(x)), there exists
U e BO(X,x) such that f(clU)cV .
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Definition1-4 [2,7]
A function f:X —Y is said to be /8 —continuous function if (V) is g —open setinX for
each open set V inY .

Definition1-5 [7]
A bijective function f: X — Y is said to be g—homeomorphism if f is g—irresolute and
[ —open set.

Let X be p-compact topological space and let (pmz{goi}; be sequence of S —irresolute
function from X toX, let u be g—open cover of X if their union is X .for S —open covers
Uy>Uso-Us, of X we denoted

n

VU= U UV v U = 1A A A0 A A S UL A, S U A S Ui A S U Jis also

i=1

3 —open covers of X since V' be the join operation .for 5 —open covers ¢ "(u)= {(p;” (A): Ac u} and
ui"(u)= n\;l(/;i’j(u) for each j , ¢,"(u)is B—open cover of X since ¢ is B—irresolute so ;" (u) is
=0 i

also g —open cover of X et N(u)be the minimal cardinality of subcover chosen form u then

: 1 n-1 _; _ 1 _ . _
h(gol‘w,u)zhm max = logN| v ¢ J(u) [=1im maxﬁlog N(ui ”(u)) is said to be topological
j :0 n—o

n—o0 n

entropy of a sequence of g —irresolute function ¢, on B-open cover of B-compact topological

space.
The topological entropy of a sequence of p-irresolute function ¢ is define by

h(@l’w)= max{((pllw,u): uis S -open cover of X}

3- Topological entropy of a sequence of £ —irresolute function
Let u,« are two S —open cover of —compact topological space X, is also a S —open cover
of X . Let u<ea such that the symbol < mane that « is refinement of u ,if every S —opensetin «is
S —open subset in u
We recall the properties of topological entropy:
1. Nuva)<Nu)-Nea)

2. if (pi_j(u) be g —irresolute function from /S —compact topological space X onto X, then

SERIOIENO)
if the last inequality of g —irresolute function with surjective we get N((pi_ j(u)): N(u),

-1

if g1 X — X be A#—homeomorphism ¢ (Uvea)=g NG (),
if U=<a then N(u)<N(r) and H(u)< H(a),
If U’ < ¢ then N(ui”)s N(ai"),

o g &~ w
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7. if u<a then Xuva)=N(a) and Huva)=H(a)
8. If ¢, be a sequence of S—irresolute function on S -compact topological space X then

h(g,..,u)< H(u).
9. If u<a then h(%oo,u)ﬁ h(¢lyw,a) :

Since X is pB—compact topological space in the definition of h( 1,30)- it is sufficient to take the
maximum only over all 2 —open finite covers .

Now we introduce some basic properties of topological entropy of S —compact topological space,
let o, :{(pi}zl be g —irresolute function from /g —compact topological space X to itself and the
following some new proposition suppose that the sets K; are not need to be S —closed or invariant .

Proposition 3-1
Let X be f—compact topological space and let ¢, be sequence of a S —irresolute function

on X to itself if X =CJKithen h(g, )= max hle, .; Ki)-
oot o i
Supposes K; # ¢then the inequality h((pl'oo)z max h(¢1’w; K;) it trivial ,
Let take ag-open cover uof X, let al,alz,...,an be subcover chosen from the g -open
Koo (U

covers (uf Ki) receptivity .then each element of o =1 Ua,U...Ug, IS CONtained in some

k

element of y; and « is a 2 -open cover of X , then we get N(uln)s ZN(A{‘|Ki),Vn
i=1

Now use induction form to prove

1 K 1 ) ..
lim max — log Zan,i =max lim max —log a,; ,where a,;,i =1.2,..k, n=0,1,2,...are positive numbers
n—oo n -1 1<i<k n—w n
[3] we get
1 -1 1
h((olvw , u): lim max o log N(V ® ! uJ = |im max o log N(uf)
n—oo j:0

n—o0

k
< lim max ~ log > N(AT[K,)= max lim max%log N(u?|K:)
i=1 1 n—oo

n—ow n
= max h(e,., ; Ki,u)< max hlg, ; Ki)
Then h((Pl,oo): max h(%,w; Ki)

Proposition 3-2
Let ¢, be a sequence of a & -continuous on a  -compact topological space X to itself. Then

h((p” )g n- h(golvw) for everyn>1.

1,00

Proof:
Fix n.for any 3 -open cover uof X, by u=<a thenN(u)<N(a) that
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h((/h.oo’u): lim max - |09 N(uf)2 lim maxilog N(u™)= tim maxmilog N(UV(/’l uv.. vqol('“"‘l)u)

n—o0 m—o0 m—o0

>||mmax—logN(U\/gp U\/¢ v v(p_(m_l) u)

m—o0

:lhm max — |OgN(UV(¢l) Uv(gp?) °(¢7:+1) Uv...v(gpf)_lo((o';,]_i_l)lO...O((ﬂEm_Z)Ml)lUj

N m—w

=Eh(¢fm1u)

Hence h(%n,oo)S n- h((pl,oo)

Proposition:3-3
Let ¢, be a sequence of a 3 -continuous on a B -compact topological space X to itself. let ¢,

periodic with period n.Then h(¢£w): n'h((/’l,w) forevery n>1.

Proposition:3-4
Let ¢, be a sequence of a #-homeomorphism on a /4 -compact topological space X to itself

.Then h(¢£w): n- h(¢l’w) for everyn>1.
Proof:
The proof is similarly as Proposition 3-2. h((pzw)ﬁ n- h(gol’w)

Proposition:3-5
Let ¢, be a sequence of a 4 -continuous on a 5 -compact topological space X to itself .Then for

every 1<i< j<oo,and a 3 -open cover uof X h(g)im,u)s h((pj’w,u) , h( im)g h((pjm).
Proof:
For any a 3 -open cover uof X and i>1by using the property g~ (uva)=g"(u)v g™ (a)we

By NR(uv a)<N(u ) N(e) and N( " )<N( ) we get
h(p,...u)= lim max |09 N(ul)<llm max — '09( N(u)-N(ur)

< lim max il log X(u?'?)

n—oo

= h(§0i+1,oo’ )

= h( o0 U)S h((pm,w ' u) = h((”i,oo ) U)S h((”j,oo ) U) = h( i,oo)g h(@j,w)
Let ¢,y are two S -continuous on a /5 -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 ¢,ware two f2-continuous on ajf-compact topological space X into itself, then
h(w o p)=h(poy)
Proof:
From Proposition 3-5

h(y ooy opo..)<h(poyopowo..)<h(yopoyo..) andso
h(l// o@powyopo ): h(gpo Wo@oy o ) by Proposition 3-3
h(y o p)=h(y o @,y o @..)=2h(p,y,p.p..)=h(poy,poy,.)=h(poy)

Proposition 3-7
Let ¢;be a sequence of a 5 -continuous self map on a 3 -compact topological space X .Then for

every 1<i<n, h(¢n0...0g01)= h(goiflo“.ogpzogplogpno...ogpi)

Proof:
hg,o...op0p10..0p,00)=h((p,0..00)° (¢, 10..00,00)
=h((p, 100 @)o(p,0..0p))=h(p, 100000 0p,0...00,)

Proposition 3-8
For any ¢,y are two £ -continuous on a /g -compact topological space X into itself, if y is

conjugate to ¢ then ¢,y have the same topological entropy.

Proof:
Let o: X — X be conjugate between ¢, i .then

Proposition 3-9
For any ¢, .y, are two £ -continuous on a /3 -compact topological space X into itself, if v, is

conjugate to ¢, , then ¢,y . have the same topological entropy .

Proof:
Is similarity to Proposition 3-8 with add &,,.,:X —>X be sequence conjugate

between O Wi then h(¢1,w)= h(Wl,oo)
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