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Abstract— We consider the branching processes with state-
dependent immigration and limit theorems for such processes.
Assume that the intensity of the immigration decreases tending to
0, when the number of descendent increases.
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1. INTRODUCTION
We assume that:

a) X ={X,; i=12,.., n=0,1..}

is a set of independent and identically distributed (i.i.d.)
random variables with probability generating function (g.f.)

Fo)=2ps Il p; =0, 3 p; =1
=0 j=0

b) Y={¥; n=01..} is (independent of X ) set of
independent random variables with probability g.f.:

G,(s)=>.q,(ms’, |sl<L, q,>0,
j=0

iqj(n)ﬂ, n=0,12,....
j=0

We define the branching random process {Z }., as
follows:

Zy
ZO = O, Zn+1 = Z Xin +Yn I{ZH:O}
i=1

0
where Z-:O, and |

i=1

(z,-0y — I8 indicator.

Suppose, that
F(s)=s+(1-s)""L{-5s), )

where 0<v <1 and L(s)
(s.v.f)as s—0.

is a slowly varying function

It is known [1], that under the condition 0 < F(0) <1 there
exists stationary measure for the Galton — Watson process, g.f.

U (S) of which is analytic in the circle | s |< q (g-probability

<& IEEE

of degeneration) and in the case U (F(0)) =1 the following
Abel’s functional equation holds:

U(F(s)) =1+U(s), |sl<kg, U@ =0

Observe, that (1) implies (see [2])

1+0(1) .
va-sria-s " @

uls) =

From the asymptotic relation (2) follows, that the
inverse function of U (1—X) has the following form

g(x):w, x>0,
X

where N(X) isas.v.f.as x —oco such that

VNY(X)L(X"N(x)) > 1.

Il. MAIN RESULTS

Denote
a, =EY, :G,'](l), B, =DYn+anz—an,

Q) =, > (- F,0)
Q)= a-F,0)Y .

where Fy(s)=s, F ,(s)=F(F,(9)).

We suppose that
Supa, <o,  Supf, <o,
O<ea, >0, B, —0, n—o

Introduce the function

M (= 37N

1/v
k1 K
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We consider the case of M(n) >M <o as n-—oo.

Theorem 1. Assume that
I(n
@~ g =o(@m), n—e,
where r>0 and I(n) is a s.v.f. as n—>o0, if r=0
then I(n) =0(1), n — oo,
and

_Qm
" QM)

Then the following limits are finite

n— oo,

—> 00 as

limP{Z, =k|Z,>0}=P,, > B =land gf.
n—o0 k=1
o0 . 1 o0
p(s) = R's* =1-—> g(k+U(9)). ®3)
k=1 M k=1

Theorem 2. Let conditions of Theorem 1 hold and
6, —6, 0<f<was noow
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limP{Z, =k|Z, >0}=p,,

Then the following limits

> b= LS} exist,
= 1+6

2 o
and Y psk =——o(s).
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