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Abstract
In this paper ,we introduce new definition $et of the block maps reciprocal via
block maps linear homogeneous ,inhomogeneous judiéwen . while The classical

definition is O (f) ={g0F : g commutewith f underimpactso }

1-Preliminaries

let (X,T,n) be atopological transformation group,

We adopt the set of symba{s={0]1} as the alphabet of our shift space, n-block
means the functionB, : 1, - { where | 1 ={i0Z:p<i<q:p,q0Z} , B,
means the set all n-blocks, the n-block nfaplefined by f:B,, - ¢[2], | identity
block map defined by (a,a,..a,) = a,a,..a, Uaa,..a, I B, ,Qlconstants block map
defined byO(aa,..a,) = 0,1(a,a,..a,) =1aa,..a, [ B , F a set of all n- block maps

and F a set of all block maps[1],[3].

The alphabet we adopt &=  {0,Bnd define translation operaf&f ag follows
Wf(a,a8,...a,) = f(aa,...a,) sucha, JJ ,0(f) =min{n: f OF,} and can
written any block map it's sag as formg = | qg + Wrg CUqg,rg JF,_, such that
q9(a,...a,) =9(0a,...a,),rg(a...a,) =g(0a,...a,) +g(da,...a,) Ua OJ and have
g(ge f)=qge f,q(fog)=qg Of,gOF [5]. We define set of block maps

commuting(f) ={gOF :go f = f og }. In research our we define the linear block



map as followsf =a, +> aW'™ ,a 0¢ and let

i1
y ={f OF: f linearblockmap} , and it is said forf homogeneous i&, = 0

and inhomogeneous &, = ,hnd it is said forf even or odd according to value
card{i 21:a, =1} even or odd . ley,, be set of all homogeneous linear block map,
and lety, set all inhomogeneous linear block map. And sayffmon-trivial block
map if card{i 21:a =1} = 2 .We have (y, ,+,) O(Z,[x],+,.) [4][2].

(2)A New set of the homogeneous linear reciprot@iomaps

Preliminaries

In this section , we study the relation betweeartklmaps linear homogeneous,

inhomogeneous ,odd and even and the compositidsidok maps .

Theorem (2.1): if f,g,h block maps and U y,, then
fo(g+hy=fog+fohOg, h

Proof: Sincef Oy, , then there exists,...a, =0or duch that
fo[g+hl=> aW ™ o[> aW ™ log+) aW™lch=fog+foh
i=1 i=1 i=1

Theorem (2.2): iff is block map andf Oy, theny, O 0O(f).
Proof: Letg be homogeneous linear block map, and Since
(Vi +0) U(Z,[X]+,.)
then(y,, ,+,0) is commuting ring ,and so thego f = fog forall g0y,
Theorem (2.3) : letf be non-trivial block map and Oy thenO(f) O y.
Proof : we will prove by using the inductiam valueg(f )

letgOO(f ),gef =fog constant, and sq(ge- f)=qg.



Now we can writtegas form g =b.l + Wrg such that

b constant. so

go f :b[a0+zn:aiwi‘ll]+‘vrgof

i=1
fog :bzn:a,wi‘ll +foWrg
gof + fl:lg:a0b+LIJ(rgo f+forg)
we notice thatgo f + f org constant , and by using the induction
themg constant , this completes the proof .
Theorem (2.4): letf Oy, and gy, then
gef=fog ifandonlyif f odd.

Proof : we can writterf ,g,h as form
f=>aWw™,g=1+> bW
i=1 =1

such that

a,b, =0or1li=1...,nj=1,..,m

and so thago f =1+> > ab W'
i=1 j=1
by using theorem (2.1f e g=>a +> > abw'7?|
i=1 i=1 j=1

and so thgt a =1if andonlyif f odd.

i=1
Theorem (2.5) : leg,hOy, then geh=hog ifandonlyif g,h

either both odd or both even.

Proof : We can writtefh as formh=1+ ZciLIJi‘lI such that
i=1

¢, =O0orlforalli=1...n and g as in the theorem(2.4).



Sincez bj‘P"‘lI Oy, and by using theorem(2.1) then

j=1

goh :1+Zm:bj +Zm“zn:bjcilv”"‘2
=1

i=1i=1

and hog :1+Zn:ci +Zm:ibjciw”"‘2
i=1

j=1i=1

and so th3 c, => b, ifand only if g,h either both odd or both even.
=1

i1
Theorem(2.6): iff,g are block maps and O y,, and f is non trivial
1. if fodd map theril(f)=y.
2. if f even map thedd(f)=y,.
Proof:(1) from theorem (2.2) then(f) O y.
LetgLly, if either gy, and by using theorem(2.5) then
go f =fog,orgdy,and by using theorem(2.2) thgJ O(f )
this completes the proof .
(2) from theorem(2.2) thgn O O(f).
LetgOO(f e. go f = fog,and will proof by contradiction
l.eg Uy, and By using theorem (2.3) thenil )y, and by using
theorem (2.4) then is odd ,and this contradiction .
Theorem(2.7) : iff,g are block maps andl (I, and f is non trivial
1. if foddmaptheril(f)={gOy:gis odd}
2. if f even map then
O(f)={g0y,:9 isodd}U{g Oy :gisevent.

proof : (1) letg O O(f &and by using theorem (2.3) thel y,



and sincg U y, eitherg O y,, and by using theorem(2.4)
theng isodd, org O y,and f is odd and by using theorem(2.5) thgns odd ,
this completes the proof .
proof (2): letg O U (f )and by using theorem (2.3) theril y, eitherg O y,,
and we havgo f = f o g and by using theorem (2.4) thenis
odd .og O y, and f is even by using theorem(2.5) thenis

even, this completes the proof
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O(f) ={gU0F : g commutewith f underimpactso }



