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54. On Unimodal Linear Transformations and Chaos

By Shunji ITO, Shigeru TANAKA,*) and Hitoshi NAKADA**)

(Communicated by K6saku YOSID., M. J.A., Sept. 12, 1979)

O Introduction. Recently, there appeared many works which
xinvestigate how the orbit (f(); n_0} starting from an initial point

x e [0, 1] behaves asymptotically for a family of continuous maps f
from the interval [0, 1] into itself with a parameter/. [1]-[6].

In the present paper we treat the unimodal linear transformations
as a simple case of such maps f. In general, we call a continuous
map f from [0, 1] into itself a unimodal linear transformation if f
takes the extremum at c a.nd f is linear on each intervals [0, c] and
[c, 1], for some c e (0, 1). But we only treat the maps defined by

Definition 0.1. LetaO, bl anda+b-abO. Letaunimodal
linear transformation f with parameter p--(a, b) be

ax+ a+b--ab for
( 1 ) f,(x)-- b b

b(x- 1) for 1---1_x1.
b--

It is not difficult to see that the general unimodal linear transiorma-
tions are essentially reduced to f, of the Definition 0.1, with some
trivial exceptions.

In the present paper we state the results only. The proofs of
these results will be given in orthcoming papers, "On unimodal linear
transformations and chaos. I, II" which will appear in Tokyo Journal.
We will treat the case a= b in I and the general cse in II in detail.

In concluding these introductory remarks, we would like to thank
Pros. M. Yamaguti, Y. Ito, Y. Takahashi and T. Niwa 2or their
interest on the problem and valuable advices.

1 Some notations and definitions. For f, defined by (1), let
a pair of intervals {I0, L}, which we will call the fundamental partition
o f,, be as ollows"

[ 1] ( 1 1] in the case when f2(O)=O,LetI0 0,1-%- and I= 1-

f(0) 4= 0 for l_<_i=<n-- 1 for some natural number n, and the number
k defined by
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