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Let μn be a number of particles of the Galton-Watson (G-W) branching process at the 

moment n (n=0,1,…, μо=1) with the generating function (g.f.)  
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If μn=0, then, at the moment n, nξ  particles immigrate to the population, where the 
number of particles evolves by the law G-W process with g.f. F(x). The asymptotic behavior of 
branching processes with state-dependent immigration were studied by many authors (see [1-
5]). Assume that the intensity of the immigration decreases tending to 0, when the number of 
descendent increases. Limit theorems for such processes have been studied in [6-8]. 

Let Zn be a number of particles of this process at the moment n. 
Suppose, that  
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where 0 1ν< ≤  and L(x) is a slowly varying function (s.v.f.) as  0.x →
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where N(x) is a s.v.f. as x →∞  such that 
1/( ) ( ( ) / ) 1N x L N x xν νν → . 

We suppose that 
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Denote 
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where . ( ))()(,)( 10 xFFxFxxF nn == +

We consider the case 1, ( )M nν = →∞ n →∞ as . 

Theorem. Assume that 
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where  and  is a s.v.f. as . Then the following statements take place: 0 r≤ ≤ )(nl n →∞

 223



The Second International Conference “Problems of Cybernetics and Informatics” 
September 10-12, 2008, Baku, Azerbaijan. Section #4 “Applied Stochastic Analysis” 

www.pci2008.science.az/4/14.pdf 
 

 224

a) if 10, ( )r Q n θ= →  as  and 0n →∞ 1,θ< <  then 
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c) if  and  as  then  1r = ( )1 2( ) ( )n o Q n Q nβ = + ,n →∞
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