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Activations of Random System and Its Power Distribution

Hiroaki Hara

(Faculty of Engineering, Tohoku University)

Junji Koyama

(Faculty of Science, Tohoku University)

Based on an ideal system under an external force, the dynamical processes of activa-
tions are studied. The ideal system is a random system composed of sets of clusters,
characterized by a distribution having a self-similarity. The cluster is an aggregation of
fundamental units strongly correlated, and specified by another self-similarity. To
describe the dynamical processes under the external force, the recursion relations of
generalized random walks (GRW) (Hara (1979)) are utilized. By transition probabilities
of GRW, a response function ¢(¢) is introduced to describe characteristic temporal behav-
ior of the system. It is found that the response function leads to a generalization of the
Weierstrass function. The temporal behavior of ¢(¢) is expressed by a power distribution
specified by an index, that is a fractal dimension. The index itself shows slowly varying
temporal behavior parametrized by a small parameter ¢. Expressed differently, a fractal
dimension is obtained in a multifractal form for the temporal behaviors.

Key words: Random system, power distribution, generalized Weierstrass function.



