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Theoretical methods for analyzing synchronization of limit—cycle oscillators are in great
demand in many fields of science and engineering. However, the applicability of the theoretical
methods to experimental systems has been limited. In particular, the class of external forcing
is restricted in the theoretical analysis of synchronization. The aim of this thesis is to extend
the class of external forcing for which synchronization dynamics can be analyzed

The first part deals with a new type of synchronization, called noise—induced synchronization,
for which theoretical analysis has been limited to the case of white—noise forcing. Using an
effective white—noise approximation, an extended quantitative method for analyzing
colored—noise cases 1is proposed. In addition, a method for designing and controlling
noise—induced synchronization patterns is proposed on the basis of our quantitative theory.
In the control method, desired synchronization patterns can be realized by applying a linear
filter tonoisy signals. The linear filter is optimized for realizing the desired synchronization
patterns.

In the second part, the fundamental theory for analyzing the synchronization dynamics itself
called the phase reduction method, is extended so that it can deal with strongly driven
oscillators. In this method, the deformation of the stable periodic orbit of the oscillator
due to the strong external input is taken into account. Thus, the proposed method is robust
even for strong external inputs. This extension is not only useful for analyzing noise—induced
synchronization, but also for analyzing other types of synchronization, e.g., injection locking
and mutual synchronization of the oscillators. The validity and robustness of the proposed
methods are confirmed by numerical simulations

% @ BSCEEIE. 3L 2000 52 & 33 300 34 1T ORI 2, b L<IFHEL 800 354 1 fiRH L T 723 vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  RCEE T IRV —F IRV (T2R2) IZTA U Z =Ry MARSIVET DT, AK AJRERFHH O THER L TTEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




