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In this thesis, our research is a study of the theory of chaotic dynamical systems
to the case of maps on one-dimensional space and consider mathematical formu-
las concerning chaotic dynamical systems. Tent map and Logistic map known as
popular chaotic maps play an important role in the study of dynamical systems.
First we mainly study the orbit {A%(f)(x)}a2, of a probability density function
f in L'(X) under the Perron-Frobenius operator, which is a bounded linear op-
erator on L'(X) derived by the map. QOur main. résult says the propérty of the
orbit {A%(f)(z)}s2, has a simple property, when ¢ is chaotic, that is, the orbit
converges to a fixed probability density function in L*(X), and then we construct
a topological conjugacy function h between Tent map 7 and generalized tent map
., and draw graph of h. We analyze the property of monotonousness, continuity
and differentiability of h in detail. This thesis has three central themes.

In the first theme, we focus our attention on the mathematical definition of

of chaos, the most utilized definition was found after 1930 and in 1992, an elegant
result was found concerning the definition of chaos. Though research has been
progressing since 1992 on the definition of chaos, yet we shall use R. L. Devaney’s
definition throughout this thesis to dlscuss that Tent map and Logistic map are
topologically conjugate.

The second theme is to give the definition of the probability density functions,
and study the orbits of the probability density functions by Tent map and gen-
eralized tent' map. We obtain that both of these two orbits converge to a fixed |
probability density function fo{w) = xp(z) in L}(X). We also study the orbit
of the probability density functions by Logistic map. We obtain that this orbit

converges to a fixed probability density function gy defined by go(z) = \/ﬁ
in LY(X). We draw their graphs of orbits by Mathematic 5.2 respectively.

In the third theme, we give the definitions of deformed tent map 1 and deformed
tent map 2, and study the orbits of the the probability density functions by
deformed Tent maps 1 and deformed tent map 2. We obtain two different results.
We draw their graphs of orbits by Mathematic 5.2 respectively.

In the last theme, we construct a topological conjugacy function h between tent
map 7 and generalized tent map 7., and draw graph of h. We study the property

chaotic maps. Although there is no universally accepted mathematical definition] -
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of monotonousness, continuity and differentiability of h. We show our main re-
sult concerning the derivative &' of conjugacy h and the detail of non-absolute-
continuity of h with respect to the Lebesgue measure.

In proving our assertions, two sequences play an important role: one is the
sequence denoting the orbit (itinerary) of a point under the tent map and the
other is the sequence given by the infinite binary expansion of a number. The role
of the former is very similar to that in the kneading theory . In our theory, we
show that the value h'(z) is deeply related to the orbit of z. We here note that
an element of z in [0, 1] is called a real number or a point by considering situation
of discussion and that the symbol N means the set of all positive integers.

By these four themes, we can find the essence of the study of chaotic dynamical
systems. These themes will be of immense help to take further steps in researching
this fascinating subjects. The contents of this thesis is stated below:

Chapter 1: Definition of chaotic dynamical systems and basic theory

Chapter 2: The orbit of probability density functions by chaos map

Chapter 3: The orbit of probability density functions by deformed tent map
Chapter 4: Topological conjugacy between two tent maps
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