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the development of the mathematical models, methods and algorithms for the 
protection of the information networks; 

the development methods of the algebra and information theory for the con-
struction of the diagnostic built-in system; 

the study of limit behavior of solutions of non-autonomous non-linear evolution 
equations, investigations of trajectory; 

attractors of partial differential equations, their structure and dependence on 
parameters, constructions of integral manifolds with exponential tracing; 

source coding and data compression; 
the problem of asymptotically optimal universal coding to relative redundancy 

creation; 
nonparametric estimation: adaptive estimation in partial linear models, statisti-

cal approach to some inverse boundary problems for partial differential equations, 
applications of wavelets in nonparametric estimation; 

algorithmic information theory; 
codes with iterative decoding, code division multiple access (CDMA) systems;  
the development of asymptotic theory nonparametric statistic; 
analysis of systems with complex non-linearities (hysteresis, delays, round-off 

and discretization effects); 
asynchronous systems; 
hybrid systems; 
oscillation theory, Hopf bifurcations, stability; 
network optimization. 
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MAIN RESULTS 
 
The binary nonlinear perfect codes of length 15, Which can be obtained by generalized 

concatenated construction, were considered and classified. All together there are exactly 
777 non-equivalent such codes. In particular, there is one such linear code (the Hamming 
code) with rank 11. There are 18 such Vasiliev’s codes with rank 12, and there are 756 
such codes with rank 13. 

The large class of q-ary optimal codes is built, which strongly meets this bound. 
The coset weight distribution of arbitrary Goethals-like codes are considered. The 

cosset weight distribution is derived for cossets of weight 1,2,3,5, and 6. The case of 
cossets of the weight 4 is open. The weight distribution of such cossets is uniquely 
defined by the number of words of weight 4. 

New classes of polynomials over finite fields of odd characteristic are found for which 
the module of the trigonometric sums has maximal possible value. In particular, some new 
classes of polynomials are found for which the classical Weyl bound is exact. 

The work is concerned with construction of pseudo random sequences by means 
of Galois rings and cyclic codes over rings. The applications range from cryptography 
(low autocorrelation binary sequences for streamcipher keys) to communications 
(PAPR reduction in wireless systems). The techniques employed involve character 
sums bounds, and Fourier analysis on finite groups. 

The study of approximation methods for the construction of attractors of dynamical 
systems. 

Attractors of dynamical systems corresponding to non-autonomous equations of 
mathematical physics with rapidly oscillating in time exiting forces can have a very compli-
cated structure. So, a new problem was formulated to approximate trajectory lying on such 
attractors by using the trajectories lying on the attractors of the corresponding averaged 
equations which, in many cases, can have a simple structure. Besides, there is an impor-
tant question how to estimate the error of this approximation. 

Mentioned above approximations and error estimates were found for the non-
autonomous dissipative wave equation, for some non-autonomous reaction-diffusion 
systems, and for other equations and systems of mathematical physics. 

We describe the obtained results for the case of a non-autonomous wave equation 
with rapidly oscillating exiting forces. We assume that the wave equation with aver-
aged external force has a finite number of stationary points and all of them are hyper-
bolic. In this case, the attractor of the averaged equation has a simple structure: it is 
the union of unstable manifolds issuing from the stationary points. We have proved the 
following result: any piece of trajectory lying on the attractor of the initial equation and 
having the time length proportional to the logarithm of the oscillating frequency of the 
exiting force can be approximated by using a finite number of pieces of trajectories ly-
ing on the unstable manifolds of the averaged equation. We have also found the ex-
plicit formula for the error estimate of this approximation. We have proved that this er-
ror estimate is proportional to a certain power of the inverse value of the oscillating fre-
quency of the external force of the original equation. 

The similar results concerning the approximations and error estimates are proved 
for some classes of non-autonomous systems of reaction-diffusion equations and for 
other equations of mathematical physics. 

We have obtained analogous results in the cases when the amplitude of oscillation 
of the exiting force is growing together with oscillating frequency. 

Necessary and sufficient conditions for the linear detector to be asymptotically opti-
mal are given. In particular, it is shown that finding the asymptotically best linear detec-
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tor and the largest asymptotic efficiency represents a standard problem of convex 
analysis in Euclidean space – finding the distance from a point to a convex set. 

An effect of a very slow convergence rate in parameter estimation problems was 
discovered and investigated (when Fisher information matrix degenerates). 

The most efficient practical algorithms of data compression were analyzed. It was 
found out that the algorithm PPM and all it’s modifications are very efficient ones due 
to the (indirectly proposed) specific property of the real data. This property is the 
“closeness” of conditional probability distributions, corresponding to “close” contexts. 
Thus for increasing the efficiency of the compression algorithms it is necessary to use 
this property. First of all several definitions of the term “coding divergence” (which is 
inverse to the term “closeness”) were proposed and compared. Then the universal 
source coding method for all Markov chains with upperbounded coding divergence 
was developed and analyzed. 

The relation between methods of group invariance of graphs and stability of 
graphs against failures of vertex. 

The idea about the bi-bilinear form is introduced. Due to this idea the relation be-
tween of properties of Boolean functions which is further away from any linear func-
tion and sums of quadruple arbitrary vectors of shortened Kerdock code is estab-
lished. This result permit to mace more precise the parameters of some separating 
systems. 

Theory of turbo codes and low-density parity-check codes. New construction of 
turbo codes using as component codes superorthogonal convolutional codes is sug-
gested and investigated. These codes are very perspective for using in cellular tele-
phone networks of the third generation. Exact analytical expressions for the bit error 
probability of memory 2 convolutional code are derived. The results can be used for 
analysis of turbo codes. 

The purpose of researches was the investigation of the goodness-of-fit test proper-
ties designed for verification of the concordance between the theoretical statistical 
model and the experimental data. It was considered the Kramér-von Mises statistic 
based on the components of the empirical process. The power of the similar statistics 
can be changed in the large limits for the concrete alternatives. It was considered 
also the power of the goodness-of-fit tests based on the spacings. These tests be-
long to the class of the tests using the nonparametric density function estimators. It 
was stated that such type of the tests can have the best power then the tests based 
on the empirical processes. The goodness-of-fit methods was been applied to devel-
oping of the tests for the Pareto distribution tails and for the Rash model using in the 
quality life analysis. 

Properties of discontinuous orientation preserving degree-one mappings of the cir-
cle were investigated. The notion of the rotation number of the circle map was ex-
tended to such mappings. It was shown that for such mappings the rotation number 
continuously depends on the graph of the mapping in the Hausdorff metric. New 
proofs of undefinability in o-minimal structures of the problem on existence of a 
common nontrivial invariant set for a family of matrices were proposed. 

The research of mathematical hysteresis and related topics was continued. In par-
ticular, a series of new theorems for polyhedral sweeping processes with oblique re-
flection was proved together with P. Krejci. Special attention was paid to the averag-
ing methods for differential equations with hysteresis. 

One of the most important areas of application of multidimensional hysteresis op-
erators such as polyhedral sweeping processes with oblique reflection is the theory 
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of queuing networks. New criteria of stability and unique solvability of fluid models of 
queuing networks with a finite-dimensional state space were found. 

The mean field model of a single-class queuing network under the FIFO discipline 
was studied. Ergodicity of the process was proved in essentially less restrictive situa-
tions than before. In parallel, a new theorem on the smoothing properties of a single 
server under a Poisson inflow of variable intensity was proved: the maximal integral 
intensity of the outflow during a time window of given length does not exceed the 
same characteristic of the inflow. 

The basic fractional analogue of the classical linear-quadratic Gaussian regulator 
problem in continuous-time has been solved. For a completely observable controlled 
linear system driven by a fractional Brownian motion, we describe explicitly the opti-
mal control policy which minimizes a quadratic performance criterion. 

The filtering problem is revisited in the basic Gaussian homogeneous linear sys-
tem driven by fractional Brownian motions. We exhibit a simple approximate filter 
which is asymptotically optimal in the sense that, when the observation time tends to 
infinity, the variance of the corresponding filtering error converges to the same limit 
as for the exact optimal filter. 

A homotopy меthod is proposed for computing the maximum likelihood parameter es-
timators in dynamic regression models with non-Gaussian innovations of Kotz type. 

A generalized method of moments is applied to estimating the unknown parameters of 
discretely sampled conditionally Gaussian Markov jump-diffusion processes. 

A method is developed for identification of a semi-physical model for meteorological 
processes of autoregressive type with exogenuous input, with the role of the latter played 
by the solar energy rate as a function of time and latitude. 

The phenomenon of delayed loss of stability by dynamic bifurcations in singularly per-
turbed systems was studied. We obtained simple formulas that determine such a delay in 
degenerate situations where characteristics of nonlinear terms play the main role. 

In 2003 we studied problems on asymptotic bifurcation points for equations with a 
parameter in the case where an eigenvalue of the principle linear part is of multiplicity 
2. We described a class of problems where the number of unbounded branches of 
solutions may be arbitrarily large. For all problems of this class the main terms of one 
of the bifurcation system equations degenerate. We suggested a new method to cal-
culate the next order terms. The method allows to estimate the number of unbounded 
branches of solutions in a vicinity of the asymptotic bifurcation point. The method is 
applicable to problems on forced periodic oscillations, subharmonics and some other 
boundary value problems. For problems on unbounded branches of subharmonics 
the degenerate situation considered is generic. 

Generically, for example for bifurcations generated by a simple eigenvalues of lin-
ear operators, exactly two unbounded branches exist. In the problem on forced peri-
odic oscillations we find a class of systems such that as minimum six unbounded 
branches exist. 

We investigate the existence of sequences of subharmonics for nonresonant pen-
dulum-like equations with unbounded periods and amplitudes. The unexpected role 
is played by continued fractions and some other questions of approximation theory. 

In the framework of research projects aimed at investigation of oscillations in sys-
tems with hysteresis, we studied models of plastic hysteresis described by closed 
systems of operator-differential equations with the terms like the derivative of the play 
output. Sufficient conditions for existence of a globally stable forced periodic regime 
were suggested for the Armstrong–Frederick and Armstrong models. 
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A comparative study of a class of recognition methods for "events" that correspond 
to certain types of contractions in pregnant women electromyograms A package of 
Matlab subroutines is developed. The results served as base for the project "Devel-
opment of information system to support researches in the field of premature birth on 
the basis of complex analysis of electrophysiological and clinical data". 
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PUBLICATIONS IN 2003 

 
Articles 
 
1. Амари Ш., Бурнашев М.В. О некоторых сингулярностях в задачах оценки 
параметра // Проблемы передачи информации. 2003. Т. 39. № 4. С. 44-62. 
2. Бурнашев М.В. Об оптимальных линейных детекторах, асимптотической 
эффективности и некоторых CDMA-задачах // Проблемы передачи информа-
ции. 2003. Т. 39. № 2. С. 36-52. 
3. Вишик М.И., Чепыжов В.В. Аппроксимация траекторий, лежащих на гло-
бальном аттракторе гиперболического уравнения с быстро осциллирующей по 
времени внешней силой // Математич. сборник. 2003. Т. 194. № 9. С. 3-30. 
4. Вишик М.И., Чепыжов В.В. Колмогоровская эпсилон-энтропия в задачах о 
глобальных аттракторах эволюционных уравнений математической физики // 
Проблемы передачи информации. 2003. Т. 39. № 1. С. 4-23. 
5. Владимиров А., Оселедец В., Рыбко А., Ханин К., Хмелев Д. Нелинейное 
обобщение теоремы Перрона // Доклады Академии наук. 2003. Т. 389. № 4. С. 
452-456. 
6. Ершов В.А., Кузнецов Н.А. Мультисервисные сети // Москва, изд-во МВТУ. 

2003. 408 с. 
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7. Козякин В.С. О неопределимости в о-минимальных структурах конечных 
наборов матриц, бесконечные произведения которых сходятся, ограничены или 
неограниченны // Автоматика и телемеханика. 2003. № 9. С. 24-41. 
8. Красносельский А.М., Покровский А.В., О субгармониках больших амплитуд 
в полулинейном осцилляторе Дуффинга // Доклады Академии наук. 2003. Т. 391. 
№ 4. С. 449-452. 
9. Красносельский А.М., Рачинский Д.И. Непрерывные ветви циклов уравне-
ний высшего порядка // Дифференциальные уравнения. 2003. Т. 39. № 12. 
10. Красносельский А.М., Рачинский Д.И. О непрерывных ветвях циклов в сис-
темах с нелинеаризуемыми нелинейностями // Доклады Академии наук. 2003. Т. 
389. № 1. С. 11-16. 
11. Красносельский А.М., Рачинский Д.И. Об одном нелокальном признаке су-
ществования циклов систем с гистерезисом // Автоматика и телемеханика. 2003. 
№ 2. С. 66-88. 
12. Кузнецов Н.А., Любецкий В.А., Чернавский А.В. Информационные взаи-
модействия, 1: допсихический уровень // Электронный научный журнал «Ин-
формационные процессы». 2003. № 1. С. 1-22. 
13. Кузнецов Н.А., Любецкий В.А., Чернавский А.В. О понятии информацион-
ного взаимодействия, 2: допсихический уровень // Электронный научный жур-
нал «Информационные процессы». 2003. № 2. С. 154-172. 
14. Рачинский Д.И. О естественных континуумах периодических решений в 
системах с гистерезисом // Автоматика и телемеханика. 2003. № 3. С. 84-104. 
15. Abdeddaim Y., Asarin E., Maler O. On Optimal Scheduling under Uncertainty // 
in H. Garavel and J. Hatcliff (Eds.), Proc. TACAS 2003. Springer. 2003. LNCS 2619. 
Р. 240-255. 
16. Asarin E., Dang T., Girard A. Reachability Analysis of Nonlinear Systems Using 
Conservative Approximation // in HSCC'03. Springer. 2003. LNCS 2623. P. 20-35. 
17. Blondel V.D., Theys J., Vladimirov A.A. An elementary counterexample to the 
finiteness conjecture // SIAM Journal on Matrix Analysis. 2003. V. 24. Р. 963-970. 
18. Borges J., Rifa J., Phelps K., Zinoviev V.A. On the rank and kernel of Z_4-linear 
Preparata-like and Kerdock-like codes // IEEE Trans. оn Information Theory. 2003. V. 49. 
No. 12. 
19. Burnashev M.V., Poor H.V. On the probability of error in linear multiuser detec-
tion // IEEE Trans. on Inform. Theory. 2003. V. 49. No. 8. P. 1922-1941. 
20. Diamond P., Kloeden P., Vladimirov I. Mean anisotropy of homogeneous Gaus-
sian random fields and anisotropic norms of linear translation-invariant operators on 
multidimensional integer lattices // Journal of Applied Mathematics and Stochastic 
Analysis. 2003. V. 16. No. 3. Р. 209-231. 
21. Diamond P., Vladimirov I. Branching processes and computational collapse of 
discretized unimodal mapings // International Journal of Bifurcation and Chaos. 2002. 
V. 12. No. 12. Р. 2847-2867. (Вышла только в 2003 г.) 
22. Flicker Y., Zinoviev D. On the Symmetric Square. Unstable Twisted Characters // 
Israel Journal of Mathematics. 2003. No. 134. P. 307-315. 
23. Ganguly S., Izmailov R., Chlamtac I. Hybrid Hierarchical Optical Network // Op-
tical WDM Networks, Volume II: Past Lessons and Path Ahead, edited by K. Sivalin-
gam and S. Subramaniam. Kluwer Academic Publishers. 2003 (гл. в книге). 
24. Helleseth T., Zinoviev V.A. New Kloosterman Sum Identities over the Fields 
GF(2^m) for all m // Finite Fields and Applications. 2003. V. 9. P. 187-193. 
25. Helleseth T., Zinoviev V.A. On a new identity for Kloosterman sums and nonlinear 
system of equations over finite fields of characteristic 2 // Discrete Mathematics. 2003. 
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26. Khasminskii R. Parameter estimation for stochastic systems // Proceedings of 
IUYTAM Symposium on Nonlinear Stochastic Dynamics. Kluwer. 2003. Р. 237-245. 
27. Khasminskii R., Klebaner F. A note on averaging and homogenization // Sto-
chastics and Dynamics. 2003. V. 3. No. 1. P. 113-118. 
28. Khasminskii R., Klebaner F., Liptser R. Some Results on the Lotka-Volterra 
Model and its Small Random Perturbations // Acta Applicandae Mathematicae. 2003. 
V. 78. P. 201-206. 
29. Kleptsyna M.L., Le Breton A. Extension of the Kalman-Bucy filter to elementary 
linear systems with fractional Brownian noises // Statistical Inference for Stochastic 
Processes. 2003. V. 5. P. 249-271. 
30. Kleptsyna M.L., Le Breton A. Statistical analysis of the fractional Ornstein-
Uhlenbeck type process // Statistical Inference for Stochastic Processes. 2003. V. 5. 
P. 229-248. 
31. Kleptsyna M.L., Le Breton A., Viot M. About the linear-quadratic regulator prob-
lem under a fractional Brownian perturbation // ESAIM: Probability and Statistics. 2003. 
V. 7. P. 161-170. 
32. Kleptsyna M.L., Le Breton A., Viot M. New formulas around Laplace transforms 
of quadratic forms for general Gaussian sequences // Journal of Applied Mathematics 
& Stochastic Analysis. 2003. V. 14. No. 3. P. 215-226. 
33. Kloeden P., Kozyakin V. Uniform nonautonomous attractors under discretization // 
Discrete and Continuous Dynamical Systems. 2004. V. 10. No. 1-2. Р.  423-433. 
34. Kozyakin V.S. Asynchronous systems: a short survey and problems // Boole Centre 
for Research in Informatics, University College Cork – National University of Ireland, Cork. 
2003. Preprint No. 13/May. Р. 19. 
35. Kozyakin V.S. Discontinuous order preserving circle maps versus circle homeomorphisms 
// Boole Centre for Research in Informatics, University College Cork – National University of Ire-
land, Cork. 2003. Preprint No. 13/May. Р. 17. 
36. Kozyakin V.S. Sturmian sequences generated by order preserving circle maps // 
Boole Centre for Research in Informatics, University College Cork – National University of 
Ireland, Cork. 2003. Preprint No. 11/May. Р. 16. 
37. Krasnosel'skii A.M., Rachinskii D.I. On continuous branches of twice periodic 
solutions of some PDE // Functional Differential Equations. 2003. V. 10. No. 1-2. P. 
291-301. 
38. Krasnosel'skii A.M., Rachinskii D.I., Schneider K. Hopf bifurcations in resonans 
2:1 // Nonlinear Analysis. Theory, Methods & Applications. 2003. V. 52. No. 3. Р. 
943-960. 
39. Krejci P., Vladimirov A. Polyhedral sweeping processes with oblique reflection 
in the space of regulated functions // Set-Valued Analysis. 2003. V. 11. Р. 91-110. 
40. Lentmaier M., Wintzell O., Zigangirov K.S. Asymptotic Analysis of Superorthogonal 
Turbo Codes // IEEE Trans. Information Theory. 2003. V. 49. No. 1. 
41. Nedaiborshch I., Nikolaev K., Vladimirov A., Lipschitz М. Continuity and Unique 
Solvability of Fluid Models of Queueing Networks // Information Processes. Electronic 
Scientific Journal. 2003. V. 3. No. 2 P. 138-150. 
42. Pokrovskii A.V., Rasskazov O.A. On the use of the topological degree theory in 
broken orbits analysis // Proc. Amer. Math. Soc. 2004. V. 132. P. 567-577. 
43. Rachinskii, D.I. Schneider K.R. Delayed loss of stability in systems with degen-
erate linear parts // Z. Anal. Anwendungen. 2003. No. 22. Р. 433-453. 
44. Reid M., Skorobogatov A. Number theory and algebraic geometry // Cambridge 
University Press, 2003. 
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45. Skorobogatov A., Siksek S. On a Shimura curve that is a counterexample to 
the Hasse principle // Bull. London Math. Soc. 2003. V. 35. P. 409-414. 
 
In print 
 
1. Бурнашев М.В. Об оптимальных детекторах в задачах обнаружения с 
многими пользователями // Проблемы передачи информации. 
2. Зигангиров К.Ш. Теория связи, основанная на кодовом разделении мно-
жественного доступа // John Wiley-IEEE Press. 2004 (монография). 
3. Зиновьев В. А., Зиновьев Д.В. Двоичные нелинейные совершенные коды 
длины 15, построенные обобщенной каскадной конструкцией // Проблемы пе-
редачи информации. 
4. Красносельский А.М., Покровский А.В., Рачинский Д.И. О гарантирован-
ных оценках скорости сходимости итерационных процедур // Автоматика и те-
лемеханика. 
5. Красносельский А.М., Рачинский Д.И. Ветвление на бесконечности реше-
ний уравнений с двукратным вырождением // Доклады Академии наук. 2004. Т. 
394. № 4. 
6. Красносельский А.М., Рачинский Д.И. О числе неограниченных ветвей 
решений в окрестности асимптотической точки бифуркации // Функциональный 
анализ и его приложения. 
7. Сагалович Ю.Л. Указание неисправной вершины бинарной сети модулей 
при условии случайного распространения ошибок // Автоматика и телемеханика. 
8. Штарьков Ю.М., Чокенс Ч.Дж., Виллемс Ф.М.Дж. Оптимальное универ-
сальное кодирование по критерию максимальной индивидуальной относитель-
ной избыточности. // Проблемы передачи информации. 
9. Brokate M., Rachinskii D.I. Global stability of Armstrong-Frederick models with 

periodic uniaxial inputs // NoDEA Nonlinear Differential Equations Appl. 
10. Brokate M., Rachinskii D.I. On global stability of the scalar Chaboche models // 
Nonlinear Anal. 
11. Chepyzhov V.V., Vishik M.I., Wendland O. On non-autonomous sine-Gordon 
type equations with a simple global attractor and some averaging // Discrete and 
Continuous Dynamical Systems. 
12. Chow P.-L., Khasminskii R., Ovseevich A. Optimal design and asymptotically 
efficient estimation in some wave equations // Math. Methods in Statistics. 
13. Dumer I.I., Pinsker M.S., Prelov V.V. On covering of ellipsoids in Euclidean 
spaces // IEEE Trans. Inform. Theory. 
14. Khasminskii R. On-line nonparametric estimation // Statistics & Operation Res. 
Transactions. 
15. Khasminskii R., Yin G. On Averaging Principles: An Asymptotic Expansion Ap-
proach // SIAM Journal on Math. Analysis. 
16. Khasminskii R.,Milstein G. Stability of gyroscopic systems under small random 
excitations // Stochastics and Dynamics. 
17. Kleptsyna M.L., Le Breton A.,Viot M. Asymptotically optimal filtering in linear 
systems with fractional Brownian noises. 
18. Krasnosel'skii A.M., McInerney J., Pokrovskii A.V. Sinchronized double frequency 
oscillations in a class of weakly resonant systems // Institute for Nonlinear Sciences, Na-
tional University of Ireland, University College, Cork. Report 00-011, Sept. 2000. P. 1-28. 
(Представлена в Nonlinear Analysis. Theory, Methods & Applications). 
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