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Abstract :
      There are many properties of chaotic maps . In our work , we are study some of properties of hyperbolic toral automorphisms . we prove  a  hyperbolic toral automorphisms has a unique saddle fixed point . We prove each point in domain   a hyperbolic toral automorphisms is non wandering point also , We prove a hyperbolic toral automorphisms  is chaotic in sense of Touhey ,expansive , topologically mixing , totally transitive , weakly blending , not expanding , and it is not minimal
الخلاصة
        يوجد العديد من الخواص الفوضويه للدوال , في هذا العمل درسنا داله التورول اوتومورفزم الزائدية وبعض الخواص الفوضويه لها . 
 فلقد اثبتنا أن داله التورول اوتومورفزم الزائدية تمتلك نقطة ثابتة وحيدة سرجية كذلك برهنا أن كل نقطه في مجال الداله هي نقطه تائهه (nonwandering) و برهنا انها فوضوية عند توهاي , موسعة (expansive), مزجيه تبولوجيا(topologically mixing) , ذات خلط ضعيف (weakly blending), ليست ممتدة (not expanding)   , واخيرا ليست صغرى  .(not minimal)
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 is hyperbolic if A does not have eigen values of modulus 1 . 
a toral automorphism is called a hyperbolic toral automorphism if none of the eigen values for A lie on the unit circle.  These maps are important since they are chaotic every where . There are many definitions of chaotic map for example definition of Devaney and  Touhey .
Definition(1):Devaney.R.L(1989) : Let 
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1- All entries of A are integers .
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3- A is hyperbolic .
The map induced on T by A is called a hyperbolic toral automorphism and is denoted by 
[image: image15.wmf]A

L

.

We need the following results in our work :. 

Definition(2): Devaney.R.L(1989) : Let S be  A subset U of S is dense in S if 
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Definition(3): Devaney.R.L(1989) : Let
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be a map on a metric space the point x is periodic point of period n if 
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, n is an integer number we denote the set of periodic points of period n by 
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Definition(4):Touhey.P(1997): Given a metric space X and a continuous map 
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, we say that f is chaotic in sense Touhey on X if given U and V non-empty open subsets of X , there exists a periodic point  
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Definition(5): Devaney.R.L(1989) : Let 
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Definition(6):Elaydi.S.N(2000):A point x is nonwandering for the map 
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 if for any neighborhood Uof x there exists 
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 , we denote of the all nonwandering points by
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Definition(7): Elaydi.S.N(2000): Let 
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Definition(8): Elaydi.S.N(2000): Let 
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be a map , 
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 is called topologically mixing if for every pair of nonempty open sets U and V there is a positive integer k such that 
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Definition(9):Kolyada.S and Snoha.L(1997): Let X be a metric space, and f : X → X continuous for every pair of nonempty open sets U and V in X, there is a positive integer n , such that 
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Definition(10): Bhaumik.I and Choudhury(2011): A continuous map 
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Definition(11):Ahmed.P all other (2011): Let M be a sub set of 
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 and f a continuous function on M . f is weakly blending if for any pair non-empty open set U and V in M there is some k>0 so that 
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Definition(12): Kolyada.S and Snoha.L(1997): Let X be a compact set then every point 
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 is called minimal if we have no any periodic point . 

Remark(13): Devaney.R.L(1989): Since 
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also induces a hyperbolic toral automorphism which is of course the inverse of
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Example(14):Bhaumik.I and Choudhury(2011):Define
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Theorem(15): let 
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Proof: Let v be arbitrary in X . there is B a matrix   such that  
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Proposition(16): Devaney.R.L(1989)  :the set of all periodic point is dense in 
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Proposition(17): Devaney.R.L(1989): Let 
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Remark(18): Devaney.R.L(1989): If 
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We want to prove that a hyperbolic toral automorphisms  map is a chaotic .
There are many properties of a hyperbolic toral automorphisms  map now we want to prove the nonwandering set 
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Theorem(19) :Let
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Now we will show that a hyperbolic toral automorphisms is a chaotic in sense of Touhey.

Theorem(20) : Let 
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Proof : let U and V be any two open sets in T ,that the preimages under π of U and V are open in 
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Theorem(21): Let
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Probosition(22): Let 
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Probosition(23):Let
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Probosition(24):Let
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