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The book contains twenty one invited papers presented at the interdisciplinary workshop held 
at  the University of Bielefeld. The main aim of this meeting was, to bring physicists, chemists 
and biologists together with mathematicians who are interested in the theory of stochastic 
proce.~ses. The contributions are grouped in nine parts as follows: 1) From Deterministic to Sto- 
chastic Behavior; 2) Approximation of Stochastic Processes; 3) Description of Internal Fluctu- 
ations; 4) Long-Term Behavior of Stochastic Systems; 5) External Fluctuations and Noise 
Induced Transitions; 6) Stochastic Behavior in Model Systems; 7) Space-time Processes and 
Stochastic Partial Differential Equations; 8) Phase Transitions and Irreversible Thermodynamics: 
9) Marker  Processes anti Time Reversibility. 

The papers can be divided into two groups. The first contains four mathematically oriented 
survey lectures. The problems solved in them are: approximation of discontinuous processes by 
continuous, asymptotic behavior of several dimension diffusion, quali.tative theory of ordinary 
stochastic differential equation and theory of stochastic part, ial differential equations. 

The first paper shows on some examples a natural approach to approximation theorems for 
the process given by stochastic differential equation as well as for the process specified by its 
generator. The other two papers survey the results in the given theory and sketch some problems 
to be solved. The theory of stochastic partial differential equations is summarized and applied on 
models of chemical reactions in the last paper. 

The second group is less homogeneous as the contributions are oriented to specific topics of 
resear,AL Those devoted to biological questions are direr:ted to population genetics and neuronal 
behavior. The theory of noise induced transitions is applied to the model of genie selection and 
tim Hodgkin-Huxley model for sodium and potassium activation in nerve membrane. How to 
simulate a set of continuous stochastic processes describing phenomena studied in population 
genetics is suggested in paper concerning the application of I to 's  stochastic integrals. The appli- 
cation of Poisson processes in biology is reviewed on the models of population growth anti namely 
on the Stcin's model of spontaneous neuronal activity. 

Tht~ book presents a progees~ in application of modern mathematical theory in both the 
traditional and non-traditional fields, but relati~ely deep knowledge of this mathematical theory 
is necessary to understand it. 

VI~RA I,~NSI~..~ (Pral , .a)  


