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Abstract

By branching processes or Galten — Watson processes we mean one of the important
stochastic models was used in the study of the reproduction of the population individuals are capable to
partitioning or accumulation.

As for , a historical background to this topic we found a few
realistic application and the principle reasons referred to the hypothesis
of the restricted conditions on the probability generating function that
represents the conceptual central in the study for this processes ,
probably , the important condition that the first three moments of the
class of the probability generating function must be bounded , and in this
research , we tried to repeat and derive the main theorems concerning
several types of branching processes in discrete time case by relaxing the
restricted condition mentioned before and reject the bounded ness of the
moment of degree three and it suffices to accept the bounded ness of the
first class and second moments of the class of the probability generating
function .

Starting from above we tried in this thesis to simulate the
branching process of two — types by supposing discrete probability
distribution for offspring’s , for example : Poisson , Binomial and
Geometric distributions this thesis is concerned with the branching
process of two — types in case of reproduction density (when the
dominant eigen value for the reproduction matrix is near unity) .

We are now , this , able know the number of generations that is
necessary for population stability , and that is necessary for extinction .

In addition we found that , the expected population size and
extinction probability time at each generation will reach convergence to
the stability generation.

In the first chapter we showed the simple and multi-type of the
branching process with an important background study for each type .
Chapter two covers the concept definition and properties of probability
generating function , and their application .

In chapter three we present the limit theorems for branching
processes of several types and that through the basic properties of the
processes and the relations between the probability generation functions
and the reproduction matrix , and also the conditional probability time.

In chapter four we have important applications for results appeared
in chapter three by using the discrete probability distributions for
offspring’s like the Poisson , Binomial and Geometric distributions .

And in chapter five we also showed the results of the distribution
application that appeared in chapter four .

In this theses the most important results are the possibility of the
convergence of the branching process when only the first and second
moments for the class of probability generating functions are bounded .



Also we concluded that when the reproduction follows the
geometric distribution , the process must be stable and converges faster
than that of the other two known distributions .
We also showed that , since dominant eigen value for the reproduction
matrix exceeds unity , the process may be stable and convergent .
This is observed .

The result of the model under consideration , for the steady — state
and convergence of generations are equivalent in great degree with the
well known special model of (ALFHADI & ALBAKIR 1994) in which
the second type of the individuals has a self content of irreversibility , that
is to say, this type well never generate offspring other than itself .
Base on these conclusions , we recommended that in future this
research can be extended by applying other distributions for the offspring
and construct an integral simulation model , through which we can find
an accurate result and can use processes of multi-type more than two-

type.
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