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DIRECTIONS OF ACTIVITY: 

 
spectral analysis of generators in stochastic model of mathematical physics; 
Gibbs random fields and Markov chains with local interactions; 
mean-field models of queueing systems; 
large deviations and its applications; 
queueing systems; 
combinatorial and probabilistic problems for information transmission and 

      protection in modern communication systems; 
algebraic geometry and number theory; 
combinatorial and probabilistic aspects of representation theory; 
modal logics. 

 
MAIN RESULTS 

 
The central limit theorem for random walks in random environment in the most 

general version is proved. The one-particle subspace of the generator of a stochastic 
continuous model is constructed and its spectrum in this subspace is investigated. 
Leading invariant subspaces are constructed and the spectrum of the generator is 
studied in these subspaces for the Blum-Capel model. The existence of spectral 
gaps is proved for a wide class of stochastic lattice systems and the scattering theory 
of quasi-particle excitation is developped. For a wide class of quantum lattice sys-
tems arising as a weak perturbation of a free system with non-degenerate ground 
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state and a spectral gap, it is shown that the perturbated system also has a ground 
state with a spectral gap.  

An existence condition for Gibbs fields with non-compact spin space and nonfinite-
range interaction is obtained.  

The behavior of chemical reactions in the thermodynamical limit is studied. The 
Poisson hypothesis for closed symmetric queueing systems is proved. A non-linear 
version of Perron-Frobenius theorem is proved. Phases of so-called Sund Piles 
models with a special interaction are investigated.  

New asymptotic upper bound for the rate of cover-free codes is obtained. This 
bound is better than known one. Digital fingerprinting codes with simple identification 
algoritm are constructed. These codes have logarithmic complexity. An asymptotic of 
power for a optimum covering of ellipsoid by unit spheres in Euclidean space is found 
(as its dimension grows). The dominant term of the asymptotic depends only on sizes 
of semi-axis exceeding one.  

Combinatorial identities which are multidimensional analogs of classical Dougall's 
formula for the sum of a two-sided hypergeometric series are derived. These identi-
ties make it possible to construct a coherent family of probability measures (the so-
called z-measures) on the branching graph of Jack polynomials with an arbitrary 
positive parameter. For three special values of the parameter this result yields exam-
ples of spherical functions on infinite-dimensional symmetric spaces which are impor-
tant for the purpose of harmonic analysis. The asymptotics of the z-measures on 
Young diagrams (and of certain allied measures) in two different limit regimes is stud-
ied: near the main diagonal of a random diagram and in the so-called intermediate 
zone. The corresponding correlation functions were computed. 

By means of Perron-Frobenius spectral techniques of a hyperbolic dynamical sys-
tem and generalized dynamical spectra of transfer operators of a dynamical system 
(considered as linear operators acting in a suitable Banach space of generalized func-
tions) in a more general case, typical ergodic properties of infinite dimensional dynami-
cal systems on an example of infinite systems of coupled map lattices are studied. Suf-
ficient conditions guaranteed the absence of phase transitions in such systems have 
been obtained and counter-examples demonstrating the presence of phase transitions 
even in the 'finite volume' case when the above conditions do not hold were con-
structed. For one class of models of traffic flows described by discrete on time and 
space systems of interacting particles on a line the convergence to invariant measures 
and their characterization is studied. Additionally, analytical results about the motion of 
a designated particle along/against the main flow have been obtained, and in some 
cases the advantage of the motion against the flow has been proven. 

The exact solution for the non-stationary (time-dependent) distribution of the virtual 
sojourn time process in the M/G/1 queue with egalitarian processor sharing, (which 
has $K \geq 0$ additional permanent jobs of infinite sevice requirements), in terms of 
multiple Laplace transforms, is obtained. A number of the special variants of this new 
theorem has been investigated by means of some (non-trivial) versions of the 
Tauber's theorem. The new sufficient conditions for the asymptotic tail equivalence of 
the distributions of the sojourn time and of service requirements in the M/G/1 proces-
sor sharing queue is found. 

The question of the number of points on the Grassman and Schubert varieties de-
fined over a finite field was studied. The parameters of the corresponding correcting 
codes were determined. 
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The product of modal logics was studied. The earlier results on the finite model 
property were strengthened, and this property was proved for products of minimal 
temporal logics.  

The theory of ad-nilpotent ideals in a Borel subalgebra of a complex semisimple 
Lie algebra was studied. A refinement of the enumerative theory of {\sf ad}-nilpotent 
ideals to the case in which $\frak g$ has roots of different length was obtained. All 
results known for usual antichains were extended to short antichains. 

Abelian ideals of a Borel subalgebra consisting of long roots were studied. A uniform 
expression for the number of long Abelian ideals is given. An one-to-one correspondence 
between the long Abelian ideals and B-stable commutative subalgebras in the little adjoint 
representation of the Langlands dual Lie algebra is established. 

G-endomorphism algebras were studied. These algebras were recently introduced 
by A. Kirillov. It was proven that the commutative $\frak g$-endomorphism algebra is 
always Gorenstein. The Poincare series of $C_\lambda$ for any $\lambda$ were ex-
plicitly computed, and it was shown that in the commutative case the numerator coin-
cides with the polynomial that was introduced by E. B. Dynkin in 1950. 

The semilinear representations of the automorphism groups of fields were studied. 
It is shown that for the algebraically closed extension $F/k$ of transcendence degree 
one, any continuous automorphism of the group $Aut(F/k)$ is induced by an auto-
morphism of $F$ stabilizing $k$. 

The families of categories of log-terminal pairs studied. It is used to compute the 
groups of biregular automorphisms of the nonsingular complex quasiprojective sur-
faces. 

The deformations of the Picard-Fuchs differential equations were studied. An 1-to-
1 correspondence between the cases where the Kummer lifting of such equation on 
the twisted square of the universal elliptic curve is the equation of the type D3 and 
the 3-dimensional Fano varieties with Picard group of rank 1, and certain fixed index 
and anticanonical degree is established. The modular formulas for all the cases are 
computed. The conjecture on the counting numbers for the corresponding Fano va-
rieties is formulated. 

The discrete invariants of quadrics were studied. New cohomological operations in 
the ring of algebraic cobordisms of a smooth projective variety constructed. The di-
visibility of the Chow-trace of certain Landweber-Novikov operations proven. New 
construction of the Steenrod operations in the Chow groups modulo 2 is produced. 
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