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The talk is devoted to various continuous-time models with generation and walking of
particles on Zd , d ≥ 1. Points of Zd , at which the particle generation (that is birth and
death of particles) can occur, are called sources of branching, and the process itself is called
a branching random walk (BRW). The talk provides a series of asymptotic results on the
behavior of the particle numbers and/or their integer moments, as t → ∞, for the following
models: 1) a symmetric BRW with one source of branching and a finite or infinite number of
the initial particles, see [1]; 2) a symmetric BRW with a finite number of sources of various
positive intensities and one initial particle, see [2]; 3) a BRW with pseudo-sources, admitting
possible violation of symmetry at sources of branching and one initial particle, see [3]; 4)
BRWs with sources of equal intensities at every lattice point and a finite or infinite number
of the initial particles, see, for example, [4]. The behavior of a BRW is essentially determined
by the properties of the underlying random walk. Let p(t, x, y) be the transition probability
of the underlying random walk. As shown in [5,6], for a homogeneous symmetric random
walk the analysis of large deviations significantly depends on the behavior of p(t, x, y) for
|y −x|+t → ∞ (under various assumptions about the relationship betweenR|y −x| and t with
∞
their joint growth), and also on the behavior of the function Gλ (y − x) = 0 eλt p(t, x, y) dt
for |y − x| → ∞ under the different assumptions on λ. The description of the models and
the proofs of some related statements can be found, for example, in [1-6], and the remaining
statements are new. The proof of the limit theorems on the exponential growth of particle
numbers for BRWs with a finite number of sources with various positive intensities, if a
positive discrete spectrum of the evolutionary operator of mean particle numbers is not
empty, is based on the asymptotic behavior of their moments under some assumptions
about generating functions for the branching processes in sources. The proof of convergence
in distribution given, for example, in [2], is based on the Carleman criterion. Using the
methods of the asymptotic theory of integrals and properties of the Lambert W function,
it is shown that the quadratic rate of growth of ratios of successive moments and the wellknown Hardy condition, as a sufficient conditions under which probability distribution is
uniquely determined by its moments, are more restrictive than the Carleman condition [7].
1. Ermakova E., Makhmutova P., Yarovaya E. Branching random walks and their applications for epidemic modeling, Stochastic Models, 2019, pp. 1–18.
2. Khristolyubov I., Yarovaya E. A limit theorem for a supercritical branching random
walk with sources of various intensity, Theory Probab. Appl., 2019, vol. 64, no. 3 (in
print).
3. Yarovaya E. Branching Random Walks with Several Sources, Mathematical Population
Studies. 2013, vol. 20, no. 1. pp. 14—26.
4. Han D., Makarova Yu., Molchanov S., Yarovaya E. Branching Random Walks with Immigration, In: Analytical and Computational Methods in Probability Theory. ACMPT
2017. Lecture Notes in Computer Science, Springer, Cham, 2017, vol. 10684, pp. 401–
408.
5. Molchanov S., Yarovaya E. Limit theorems for the Green function of the lattice Laplacian under large deviations for a random walk., Izv. Math., 2012, vol. 76, no. 6,
pp. 1190–1217.
6. Molchanov S., Yarovaya E. Large deviations for a symmetric branching random walk
on a multidimensional lattice, In: Proc. Steklov Inst. Math., 2013, vol. 282, no. 1,
pp. 186–201.
7. Yarovaya E., Stoyanov J., Kostyashin K. On conditions under which probability distribution is uniquely determined by its moments, Theory Probab. Appl., 2019, (submitted).

This work was supported by the RFBR (projects 17-01-00468).

1

