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摘 要  

這篇論文的目的是在解決 Afraimovich 和 許教授在2003年出

版的書中提出的一個未解決問題。在一些條件下， 我們證明了對於

任何  和 1 n∈ , 除了一些  的線段外,  包含在一個 型

的管道中， 而它的邊界點是一個  對 T  的 

1
nT 1

nT N

1 ω -limit point。 甚者， 

在一些更強的條件下，我們證明了 ( )
1 2,h T  對 T  跟  和  有關

的熵（定義1.1）, 是跟  無關。 也證明了

1 2

1 ( )( ) ( ) ln 3D Nh T h T h T= = = ， 

其中  和  分別是 Dirichlet 和 Neuman 邊界條件下對 

 的熵(註： 1.1-(2))， 而且

( )Dh T ( )Nh T

T ( )
1 2,h T (= ( )

2
h T )可能有兩個不同的

值  和 0。我們也得到了使 ln 3 ( )
2

ln 3h T =  的充分必要條件。 
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ABSTRACT 

 
The purpose of this paper is to shed some light on the open problem raised by 

Afraimovich and Hsu [2003]. Specifically, under some mild conditions, we show that 

for any  and 1 n∈ , except possibly a few pieces of ,  is contained in an 

N-shaped tunnel for which its boundary point is an 

1
nT 1

nT

ω -limit point of  for T . 

Moreover, we show under a stronger condition, see (3.3), that the entropy , 

see Definition 1.1, of  with respect to  and  is independent of the choice of 

. It is also shown that  = 

1

( )
1 2,h T

T 1 2

1 ( )h T ( )Dh T  = ( )Nh T  = , where ln 3 ( )Dh T  and 

( )Nh T  are the entropy of T  with respect to Dirichlet and Neuman boundary 

conditions, respectively, see Remark 1.1-(2), and that ( )
1 2,h T (= ) takes on 

two distinct values  and 0. The necessary and sufficient conditions on  for 

which = ln 3 are also obtained. 

( )
2

h T

ln 3 2

( )h T
2
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