
assume that the births, arrivals of immigrants and the occurring of catastrophes have 
independent Poisson processes. 
 
Our objective of this study was to obtain the explicit results for stationary 
distribution, stationary probability and time to extinction of such process. Various 
extensions to the model studied are possible. Some of these are: (1) to obtain similar 
results for Binomial and Geometric catastrophes. (2) this result can be extended for a 
model with frequently occurring catastrophes 
 
In this study we are interested to examine such processes under the influence of 
uniformly distributed catastrophe. If the catastrophe wiped out the entire population 
then it becomes extinct and the only way to increase the size of the population is by 
the arrivals of immigrants. The time to extinction of the process is defined by the first 
passage time to state zero. 
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Some Algebraic Properties of Stochastic Polygons 
 
The definition of a right stochastic polygon was introduced by Skornyakov. By 
analogy with ordinary polygons and using probability techniques, some definitions 
such as a right stochastic subpolygon, a stochastic factor polygon, a free stochastic 
polygon, a stochastic indecomposable polygon, can be introduced. Some basic 
algebraic properties of right stochastic polygons as objects of the category of the 
right stochastic polygons are derived in terms of isomorphism, epimorphism, 
coproduct and decomposability. 
 
Theorem A free right stochastic S-polygon F with a basis X, where S is a monoid, and 
X ⊆ F, can be represented as a disjunctive union of right stochastic polygons xi S, 
where xi ∈ X, and each such stochastic polygon is isomorphic to the right stochastic 
S- polygon S, such that S’ S (S1, S2) = δ S (S1S’, S2) for any S’, S1, S2 ∈ S 
 
On the set of stochastic maps SF (X, X × S) we introduce the operation *, such that  
 
(f1 * f2)(x1 ,x2 s1) = ∑ ∑ f1 (x1 , xs) f2 (x,x2 s’) δs (s’s,s1) 
 
Then the monoid of endomorphisms of the free right stochastic S- polygon F with 
the basis X is isomorphic to the monoid SF* (X, X × S) with the introduced operation 
∗ . 
 
The analogous results for ordinary (nonstochastic) polygons can be found in the 
work of Kilp and Michalev (1986). Any stochastic polygon corresponds to the 
stochastic automation without exit. The results obtained may be useful for solving 
decomposition problems of stochastic polygons and automata. 
 
 
 


