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Abstract

Asymptotic behaviors of eritical Galton-Watson branching process with state-
dependent immigration are studied.

Let i, be a number of particles of the Galton-Watson (G-W) branching process at
the moment n (n =0,1,..., go = 1) with the generating function {g.f.}
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The zero state is absorbing for the process p, , that is, if jey = 0 for some N > 0.
then g, = 0 for all n > N. In [t]. J.H.Foster considered G-W process modified to allow
immigration of particles whenever the number of particles is zero. If y, = 0 . then, at
the moment n,£, particles immigrate to the population, where the number of particles
evolves by the law of the G-W process with g.f. F{z). The asymptotic behavior of
branching processes with state-dependent immigration were studied by many authors
(see, for instance, [1] {3]). Assume that the intensity of the immigration decrcases
tending to 0, when the number of descendents increases. Limit theorems for such
processes have been studied in [4]. We consider the case when immigration takes place
as pt, = k. 0 < k < m where m is some nounegative integer. Thus, the immigration is
given with g.f.

Ghn(2) = 3 gy () Jel 1 k= 0.1 m. gy 20,
=u

oC

Y agy(ny=1. n=0.12....

=0
Let Z, e a number of particles of this process at the moment n.
Denote
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We suppose that
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Theorem 1. Assnme that q,, ~ “:f), B = o(aylogn) . n — oo where 0 < r < |
and l{n) isasvi asn— oo .
Then for all 0 < x <1
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Theorem 2. Let o, ~ i:—}, 3, =0o(aylogn), n — ooand
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