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We investigate mechanisms of chaos in dynamical
systems by examining the property of semi-groups
of operators in functional spaces and the property
of partial differential equations. Fractal is not only
often observed in nature but also is interesting
in mathematics. If p-adic number in real lines is
extended to planes, matrix is used instead of p. The
unit interval in real lines often corresponds to a
compact set with fractal boundary. This compact set
has sometimes relation with tiling problems and also
the development of polygon. By using the computer
graphics and using the property of matrix, some
interesting results are obtained.
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For undergraduate students, the lectures “Real
analysis” , “topology” and ‘information analysis”
are given. As for real analysis, I teach differential,
integral, numerical series and differential equations
as an extension of learning in senior high school
days. Sometimes I showed the picture drawn by
computer graphics and let students understand
easily.

As for topology, I teach fundamental properties
of topology by showing many examples instead of
proving in detail. I try to show image of the meaning
in theorem and let students to apply the theorems.
As for information analysis, I explained the
fundamental property of fractal and chaos by
showing the pictures drawn by computer graphics.

For graduate students, the lecture “topics in
applied analysis” is given. In this lecture, I explained
and proved the recent cellular automata theory
concerning dynamical systems on cellular automata.

281





