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Preface

This volume contains proceedings of the 8th International School-Seminar on Nonlinear
Analysis and Extremal Problems (NLA-2024). The 8th International School-Seminar on
Nonlinear Analysis and Extremal Problems is a biennial scientific event that takes place
in Irkutsk, Russia. NLA-2024 aims at sharing recent advances in various areas of modern
nonlinear analysis and exposing young researchers to some fast-paced topics in the field. The
8th International School-Seminar is dedicated to the 300th anniversary of the Russian Academy
of Sciences and the 75th anniversary of science in Eastern Siberia.
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The main topics of the school-seminar are

Nonlinear analysis and its applications
Calculus of variations and Control theory
Partial differential equations
Optimization

Dynamical systems

Numerical methods

The school-seminar featured seven lecture courses devoted to various aspects of theoretical
and applied nonlinear analysis and control theory:

a

a

a

“Nonlinear Kantorovich problems of the optimal transportation”
by Vladimir I. Bogachev (Lomonosov Moscow State University, Russia)

“Optimal control of traveling profiles and moving sets”
by Alberto Bressan (Pennsylvania State University, USA)

“Recent advances on the optimal control of Moreau’s sweeping process”

by Giovanni Colombo (University of Padova, Italy)

“On limiting optimization problems”

by Dmitrii V. Khlopin (Krasovskii Institute of Mathematics and Mechanics of UrB RAS,
Russia)

“Convezity of images of (non-)convex sets under nonlinear mappings”, “Harmonic analysis
and optimal control”
by Yuri S. Ledyaev (Western Michigan University, USA)

“Spectral theory and asymptotic behavior of solutions for differential-algebraic equations”
by Linh Vu Hoang (Vietnam National University, Vietnam)

“Recent advances on partial differential variational inequalities”, “A differential system
consisting of an evolution equation and a doubly nonlinear inclusion”
by Zhenhai Liu (Guangxi Minzu University, China)



Organization

The 8th International School-Seminar on Nonlinear Analysis and Extremal Problems is
organized by Matrosov Institute for System Dynamics and Control Theory of SB RAS
in cooperation with Sobolev Institute of Mathematics of SB RAS, Krasovskii Institute of
Mathematics and Mechanics of UB RAS, Irkutsk State University, and Mathematical Center in
Akademgorodok (Novosibirsk).

Program Commitee

Chairs:
Alexander A. Tolstonogov Matrosov Institute for System Dynamics and Control
Theory of SB RAS (Russia)
Igor V. Bychkov Matrosov Institute for System Dynamics and Control

Theory of SB RAS (Russia)
Committee members:

Vladimir I. Bogachev Lomonosov Moscow State University (Russia)
Alberto Bressan Penn State University (USA)

Giovanni Colombo University of Padova (Italy)

Gennadii V. Demidenko Sobolev Institute of Mathematics of SB RAS (Russia)

Ivan A. Finogenko
Alexander Gornov

Linh Vu Hoang
Alexander L. Kazakov

Yuri S. Ledyaev
Lev Lokutsievskiy
Nikolai Yu. Lukoyanov

Zhenhai Liu
Boris Sh. Mordukhovich
Alla A. Shcheglova

Matrosov Institute for System Dynamics and Control
Theory of SB RAS (Russia)
Matrosov Institute for System Dynamics and Control
Theory of SB RAS (Russia)

Vietnam National University (Vietnam)

Matrosov Institute for System Dynamics and Control
Theory of SB RAS (Russia)
Western Michigan University (USA)

Steklov Mathematical Institute (Russia)

Krasovskii Institute of Mathematics and Mechanics of
UrB RAS (Russia)
Guangxi Minzu University (China)

Wayne State University (USA)

Matrosov Institute for System Dynamics and Control
Theory of SB RAS (Russia)

Organizing Committee

Chair: Vladimir A. Dykhta
Secretary: Tatiana S. Zarodnyuk

Committee members:

Anton S. Anikin Xeniia S. Baranova Elena V. Chistyakova
Tatiana V. Gruzdeva Alexey A. Kumachev Pavel A. Kuznetsov
Anna A. Lempert Taras I. Madzhara Pavel S. Petrenko
Olga N. Samsonyuk Liubov S. Solovarova Stepan P. Sorokin

Pavel S. Sorokovikov Maksim V. Staritsyn Svetlana V. Svinina



Contents

On the issue of optimal control of hybrid dynamic systems ................. ... ...

S. V. Akmanova

K Bonpocy OIITUMAJILHOT'O ynpaBHeHI/Iﬂ FI/I6pI/II[HBIMI/I JAUHAMHUYECCKUMU CUCTEMAMHU ... .......
C. B. Akmanosa

On stability of a linear difference equation with complex coefficients ................
Ilya Aksenenko

OO0 ycTOWYMBOCTH JTMHEHHOTO Pa3HOCTHOTO YPABHEHUS C KOMIUIEKCHBIMH K03 duiimenramu . . .
U. A. Axcenenxo

Urysohn operator in subspaces of the space of essentially bounded functions .........
Elena V. Alves, Manuel J. Alves, Jodo S.P. Munembe, Yury V. Nepomnyashchikh

Reduction of computational complexity for solving the non-guillotine placement
problem on an exact model .. ... ...
Anastasiya Andrianova

‘VYMeHbIIIeHHE BBIYUCIUTEILHON CIOXKHOCTHU IIpHu PCUICHUHN 3aJa49 HETHUJIbOTUHHOI'O
pasMEiCHuA C IOMOIIBIO TOYHOI 11 (0 )1 ()

A. A. Anopuanosa

Numerical solution of the optimal control problem describing separation processes in
a distillation colummn . .. ... ...
Alexander Arguchintsev, Daniil Kopylov

On the blow up the solution of the Cauchy problem for a (3 + 1)-dimensional
heat-electric model . ... ...
M.V. Artemeva, M.O. Korpusov

O paspyiiennn pemenns 3anaqu Komu ool (3 + 1)—MepHO#M TEIIo—3IeKTpHIecKOil MOJISIH .
M. B. Apmemvesa, M. O. Kopnycos

Transmissionless propagation of the kink soliton for the nonlinear klein-gordon
equation on branched structures . ........... .. i
Quuvonchbek Asadov, Karimjon Sabirov

Integration of the two-body problem equations using polynomial total systems of PDEs
Levon K. Babadzanjanz, Irina Yu. Pototskaya, Yulia Yu. Pupysheva

HuTerpupoBanue ypaBHEHUH 3a/1a4d JABYX TeJl C MIOMOILBIO MTOJHOW NOJMHOMUAIBHON
cucTteMbl YPUIL . . .o
JI. K. babaoscanany, 1. FO. Ilomoyxkas, FO. IO. Ilynviwesa

Existence and uniqueness of solutions to polyharmonic equations in weighted Sobolev
SPACES .+« o v et et e e e e e e e
Dzhamil Badardinov

11

13

13

14

17

17



On the positivity of the cauchy function and the fundamental solution of a linear
autonomous differential equation of neutral type ....... ... . ... L. 20
Anton Balandin

O nonoxwurensHocT QyHKmu Komm u GyHIaMeHTaNIbHOTO pelIeHUs JTUHEHHOTO
aBTOHOMHOTO (P PepeHINaTbHOTO YPABHEHNS HEUTPAIIBHOTO TUIA & « . v v v vve v e ee e e e e 20
A. C. bananoun

Solvability of a problem with the integral gluing condition for a loaded
integro-differential equation ........ ... .. . . 22
Umida Baltaeva, Yulduz Babajanova, Boburjon Khasanov

One problem of achieving an incompletely known target set .................... ... 24
Alexandr Barinov

OnHa 3a/1a4a TOCTHKEHUS HE TIOJTHOCTHIO H3BECTHOTO [EJIEBOTO MHOKECTBA « . . v v v v o v e v oo 24
A. M. bapunos

Study of the solvability of quasi-parabolic degenerate integro-differential equations of
Volterra type . .o 26
B. Kh. Barotov, A. I Kozhanov

HccnenoBanue pa3pemimMoCTH KBa3uMapaboINueCcKUX BBIPOXKIAIONIUXCS UHTETPO-
TG GepeHINATBHBIX YPABHECHHHA BOIBTEPPOBCKOTO THTIA . « ¢« v v vv e vt eeee e e e e e 26
b. X. bapomos, A. H. Koorcanos

Realization of additional variables method in problems of dynamics................. 27
Mikhail Bekhouvskiy

Peanuzaius MeToa JOMOJHUTEIBHBIX TIEPEMEHHBIX B 337a9aX TUHAMUKH . . . o v oo v e e o 27
M. A. Bexoescxuii

Dualism of theories of solitonic solutions of infinite-dimensional dynamic systems and
functional- differential equations of pointwise type ....... ... ... ... . L. 29
Levon Beklaryan, Armen Beklaryan

Jlyanusm TeopHuil COTMTOHHBIX PEHIEHUH O€CKOHEYHOMEPHBIX JTUHAMHYECKHX CHCTEM M
(GyHKIMOHATBHO-TU(PPEPEeHINATBHBIX YPABHEHUN TOYEUHOTO THIIA . . « v v v vve e e e e e e e 29
JI. A. bexnapsan, A.JI. Bexnapsu

On the exact solutions to the Vlasov-Poisson system in cylindrical domains ......... 31
Julia Belyaeva

An asymptotic behaviour for increments of sums of independent random variables
and stochastic Processes . ... ... 33
Aleksei Bogarev

AcCUMITOTHYECKOE OBCIOCHUC HpI/IpaHleHI/Iﬁ CYMM HC3aBHUCHMBbIX CHy‘IﬂfIHHX BCJIIMYUH U

CITYYAMHBIX TIPOLIECCOB « « & . v v v e v et e e e e ettt e e et e e et et e e e et e e e 33
A. C. boeapes
The Cauchy problem for one pseudohyperbolic system .............. ... ... ....... 35

L. N. Bondar, S. B. Mingnarov

VI



On discrete equations in a multidimensional space ........... ... ... ... ... .. ...
Abu Bakarr Kamanda Bongay, Viadimir Vasilyev

On the construction of two-stage multistep methods for the numerical solution of
integral algebraic equations . ... ... .. . e
Olga Budnikova, Mikhail Bulatov

O MoCTPOSHHH JIBYXCTAMIHBIX MHOTOIIIATOBBIX METOOB ISl YUCIICHHOTO PEIICHUS] HHTETPO
QITEOPAMYCCKHUX YPABHEHIMI . .« . ot vttt ittt et e e et ettt e e et e
O. C. byonuxosa, M. B. Bynamos

On the properties of the collocation-variational approach for solving differential
algebraic equations . ... ... ...
Mikhail Bulatov, Liubov Solovarova

O CBOMCTBax KOJUIOKAIIMOHHO-BAPUAIIMOHHOTO MOIX0a Isl perieHus auddepeHnuansHo-
ANTEOPAMUECKUX YPABHEHUM . . o o ot vttt et et e e e e e e e e e e
M. B. bynamos, JI. C. Conosaposa

Hidden stability boundaries of one system with monotonic nonlinearity in the Hurwitz
5L 1 110 )
Igor Burkin, Oksana Kuznetsova

CKpBITbIE TpaHULBl YCTOWYUBOCTU OJHOM CUCTEMBI C MOHOTOHHOUW HEJTMHENHOCTHIO B
TYPBHUIIEBOM CEKTOPE « « v v e vvv ettt ettt e e e e e e e e e e e e e e e e e e e e e
U. M. Bypxun, O. U. Ky3neyosa

On damping a control system of arbitrary order with global aftereffect on a temporal tree
Sergey Buterin

OO0 yCHOKOGHUM CHCTEMBI YIPaBICHHS MPOU3BOJILHOTO MOPSIKA C TI00aTbHBIM
MOCIICICHCTBUEM HA BPEMEHHOM JIEPEBE . . ¢« v e v ettt et et e et e et et et e e e e e e
C. A. bymepun

On the question of an alternative in a differential game for systems with the properties
of generalized uniqueness and uniform boundedness ............. ... .. ... .. ... ...
Alexander Chentsov, Dmitrii Serkov

K Bonpocy 00 anerepHaruBe B auddepeHnanbHoi urpe A CUCTEM CO CBOWCTBAMU
0000111€eHHON eTUHCTBEHHOCTH U PABHOMEPHOM OTPAHUYCHHOCTH . . . o v v v v oo eeeee e
A. I Yenyos, J[. A. Cepros

Distributed software system for reservoir shoreline recognition based on a pre-trained
neural NetwWorK . ...
FEvgeny Cherkashin, Oksana Mazaeva

PacnpenenenHbIit MporpaMMHBIN KOMILIEKC pacliO3HaBaHHsI OeperoBoi IMHUM BOAOXPAHUIINILL
HA OCHOBE MPEAOOYICHHON HEUPOHHOM COTH . .« o vt v vttt ettt et et e e e e e e e
E. A. Yepxawun, O. A. Mazaesa

Singular points of the Jacobi equation and their influence on the properties of the
singular quadratic functional .. ... ... . .
Viktor Chistyakov, FElena Chistyakova

VII

39

39

40

40

41

42

44

44

46

46

48

48



Sufficient stability conditions for solutions to linear differential equations with aftereffect

Kirill Chudinov

JlocTaTouHbIe yCIOBUS YCTOMYUBOCTH PENICHUH JIMHEHHBIX AU(depeHITUaTbHBIX YPaBHECHUIH
CIOCHEIEHMCTBHEM . . o v o v et et et e e e e e e e e e e e e e e e e e e e e e e e e e e
K. M. Yyounos

Using the Hamilton principle in finding impulse controls for manipulation robots .. ...
llya Chupin, Yurii Dolgii

Hcnonp3oBanne IIpyuHOHIIA I'amunsToHa IIPpU HAXOKACHUN UMITYJIbCHBIX ynpaBHeHI/Iﬁ JJIA
MaHHUITYISIIHOHHBIX POOOTOB . .« ottt vttt ettt et e e et e et e e et e e e
U. A. Yynun, 1O. @. Jloneui,

A penalty functions method for feadback control design in terminal weakly nonlinear
optimal control problems ... ... ... . .
Yulia Danik, Mikhail Dmitriev, Dmaitry Makarov

Conditions for the existence of periodic solutions to one class of systems of nonlinear
differential equations. . .. ... ..
Gennadii V. Demidenko

An energy estimate for one pseudohyperbolic equation .............. ... ... .. .....
Gennadit V. Demidenko, Vakhobbiddin S. Nurmakhmatov

Asymptotic properties of solutions to a system of nonlinear ordinary differential equations
Viktor A. Denisiuk

Construction of approximations of optimal impulse stabilizing control for a delayed

Y.F. Dolgii, A.N. Sesekin

[TocTpoenune MPUONMKEHUN ONTHMAIBHOTO UMITYJIBCHOTO CTA0MIN3UPYIOIIErO YIIPaBICHUS
JUIS CUCTEMBI C 3AMA3MBIBAHIMEM . . . o o ottt v e e e e e e e e e e e e e e e e e e e e
0. @. Jloneuni, A. H. Cecexun

Stabilization of discrete-time generalized quasi-one-sided Lipschitz nonlinear systems
with multiple delays . . ... .
Wengiang Dong

Application of piece-wise linear support functions in linear bilevel programming problems
N. V. Dresvyanskaya

[TpumeHeHne KyCOYHO-IMHEHHBIX OMOPHBIX (DYHKIIMHA B 3a/1a4ax JIHHEHHOTO JBYXypOBHEBOTO
TIPOTPAMMUPOBAHMS - « « « v e et e e et e e et e et e et e et e e e e e e e e e e e
H. B. J/lpeceanckas

The 14D Ricci-flat metric in the theory of fluid flows and the equations of rotation of
70 T
Valery Dryuma

Optimality conditions for nonlinear measure-driven processes .....................
Vladimir Dykhta, Olga Samsonyuk, Stepan Sorokin, Maksim Staritsyn

VIII

52

52

o4

54

o6

o8

99

60

62

62

64

66

66

69

71



Linear inverse problem for second kind mixed type with semi-nonlocal boundary
condition in a primatic unbounded domain............ ... ... . .. ... . . ... 72
S.Z. Dzhamalov, B.K. Sipatdinova

OO0 oxHOI TMHEHHOM 3a7a4e JJi1 YpaBHEHHs] CMEIIAHHOTO THIa BTOPOTO pojia, BTOPOTO
MOPSIZIKA C MOJTYHETOKAIBbHBIM KPAeBbIM YCIIOBHEM B IIPU3MATHYECKOM HEOrpaHHMUYCHHOM oOmact 72
C. 3. J[ocamanos, b. K. Cunamounosa,

On junction problem for elastic inclusions in an elastic body ................. ... ... 75
Irina Fankina

O 3amave cOnMpsiKEHUS YIPYTUX BKIFOUECHUN B YIPYTOM TEIIC « « « o v v v v v vve e e e e e e e 75
U. B. @anxuna
A proximal bundle algorithm for solving the equilibrium problems with inexact data .. 77

Yong Xiu Feng, Ming Huang, Si Qi Zhang, Xiao Dan Chao

Method of equivalent control for discontinuous systems with delay ............... ... 79
I A. Finogenko

Dynamic models in predictive analytic with examples of problem solving in different
AOMAINS . o .t 81
N.T. Gabdrakhmanova

JluHamMu4eckre MOJENH B NMPEIUKTUBHON aHAJMTUKE Ha MpUMEpe pelIeHHs 337a4 B
PABIIYHBIX OOJACTSIX .« « + . v vt e et et e e et e et e et et e e e e e e e e e e e 81
H. T. I'abopaxmanosa

Analysis of some differential properties of nonconvex functions ..................... 83
Zulfiya Gabidullina

Global limit cycle bifurcations in predator-prey models of ecological and biomedical
5] 1) 1 T 85
Valery Gaiko

On some pseudo-differential equation in a certain conical domain................ ... 87
Hadish F. Gebreslasie, Vladimir Vasilyev

A collocation method based on roots of Chebyshev polynomial for solving integral
EQUATIONIS .« v v et e 89
Oksana Germider, Vasilii Popov

O MeToze KOJTOKAIMK C MCIIOJIb30BaHUEM KOpHEH MHOTouIeHOB UeObImeBa Ui perieHus
MHTETPATBHBIX YPABHEHUI . . . ¢ ¢ o vttt e ettt e e et e e e e e e e et e e 89
O. B. I'epmuodep, B. H. Ilonosg

Geometric methods of analysis in the study of some problems in the theory of
differential inclusions ... ... ... 91
FEkaterina Getmanova

O TOMOJIOTMYECKUX METO/aX aHaju3a B MCCIEI0BAaHUM HEKOTOPBIX 3a/1a4 TeOpUHn
TUGGEPEHIMATBHBIX BKITFOUCHUM « « « . o vttt ettt ettt e e e et et e e e s 91
E. H. I'emmanosa

IX



Exact increment formulas in optimal control of balance equations ............... ... 93
Elena Goncharova, Nikolay Pogodaev, Lev Dreglea Sidorov, Maksim Staritsyn

Tounsle Gopmynbl npupamieHus: pyHKIMOHANA B 3a/1a4€ ONTUMAJILHOTO YIIPaBIEHUS
YPABHEHUEM OATTAHCA .« « « ¢ e vt vt e et e et e e e e e e e e e e e e e e e 93
E. B. I'onuaposa, H. U. Ilozooaes, JI. P. JI. /[peena Cuoopos, M. B. Cmapuyvin

Comparison optimization models for an identical parallel machine scheduling problem
with uncertain job durations . ......... ... 95
Sergei Gladyshev

Determination of thermal conductivity and volumetric heat capacity by heat flow. . ... 96
Andrei Gorchakov, Viadimir Zubov

Onpenenenne ko3GUIMEHTA TEIIONPOBOAHOCTU U 0OBEMHOM TEITIOEMKOCTH 10 TEIUIOBOMY
TIOTOKY & v vt ettt e e ettt e e e ettt e e e et e et 97
A. FO. I'opuaxos, B. U. 3y606

One variant of particle random placement......... ... ... . ... ... ... .. . . ... 98
Daniil E. Gornakov, Nataliya A. Kolokolnikova

OO0 oHOM BapHaHTE CIIYYaHOTO PA3BMEIICHMS YACTHIL . « « « « . v v v ov e vt e et e e e e e e e 98
/. E. I'opnaxos, H. A. Konokonvruxosa

Practical optimization in non-convex optimal control problems..................... 100
Alexander Gornov, Tatiana Zarodnyuk, Anton Anikin, Pavel Sorokovikov,
Alexander Tyatyushkin

[MpakTHyeckas ONTUMHU3ANKUS B HEBBIYKIIBIX 32/1a4aX ONTUMAJIBHOTO YIPABICHHAS . . . . .. ... .. 100
A. FO. T'opnos, T. C. 3apooniox, A. C. Anuxun, I1. C. Copokosukos., A. Y. Tamowxun

Abstract convexity and subdifferentiability of functions with respect to Lipschitz
concave fUnCtions . ... ... . . 103
Valentin V. Gorokhovik

Mixed problem for a system of first order differential equations..................... 105
E.Yu. Grazhdantseva

CwmerraHHast 3a/1a4a 171t CUCTeMbI TudhepeHIMaNbHBIX YPaBHEHUH MEPBOTO MOPSIAKA . . . . . . . . 105
E. IO. I pasxcoanyesa

On center-based clustering by Mahalanobis distance . .......... ... ... ... ... ... 107
Tatiana Gruzdeva, Igor Semakin

On embedding of Morse-Smale diffeomorphisms in topological flows.............. ... 109
Elena Gurevich

Analysis of a model of average and median nominal wages using the example of the
Russian economy for 2017-2023 .. ... .. 110
Darina I. Gurskaya

AHaiu3 MOJIeIM CpeaHe 1 MeTuaHHOW HOMHHAJIBHOM 3apaOO0THOM IUIaThl HA TIPUMEpPE
3KOHOMHUKHU PD 32 20172023 TOHBL . . . o o o oot et e e e e e e e e e e e e e e e e 110
. U. I'ypckas



Extremal properties of the reachable set boundary and the Lagrange principle........ 111
M. I. Gusev

DKCTpeMalIbHbIE CBOMCTBA I'PAHULIBI MHOKECTBA JOCTHKUMOCTH U MpUHLUI Jlarpanxa . ... ... 111
M. U Iyces

Solving the Cauchy problem for a fractional parabolic equation using the Hankel
transform method ... ... 113
Anvar Hasanov, Hilola Yuldashova

Pemenue 3amaun Komm ans gpoOGHOro mapabolM4yecKoro ypaBHEHUS METOJOM
MPEOOPABOBAHUE XAHKETIM .« « v v e vt ettt e et e et et e e e e e e e et et e e 113
A. Xacanos, X. A. IOnoawosa

On the robustness of the trajectories of nonlinear control systems with respect to the
remaining control reSOUICE . . .. .. ... e 116
Anar Huseyin, Nesir Huseyin, Khalik G. Guseinov

Finding bifurcations by extended nonlinear Rayleigh quotient method............ ... 117
Y. Sh. Il’'yasov

Haxoxaenue 6udypkaiuii no MeTony npoJoKeHHBIX HETMHEHHBIX OTHOIIeHHus Panest .. . .. .. 117
A LI Hnvscoe

Asymptotic behavior of solutions to a linear delay differential equation .............. 118

Ivan D. Ilyinykh

On estimates of solutions to delay differential equations ....................... ... 119
Timur Iskakov

On the stability of solutions of differential equations with a holomorphic right-hand side 120
Gennady Ivanov, Gennady Alferov, Vladimir Korolev

06 ycroitunBocTH pemeHuit uddepeHranbHbIX ypaBHEHUH ¢ ronoMopdHoii mpaBoit yacteio . 120
I I Usanos, I B. Angepos, B. C. Kopones

Control problem for a parabolic system with uncertainties and multiple changes in
AYNAMICS . oot 122
Igor V. Izmestev

3amada yrnpaBieHHs TapaOdOoTHIeCKOl CHCTEMOM ¢ HEONPEACIICHHOCTSIMH U MHOTOKPATHBIM
A3MEHEHHUEM B JITHAMIKE . . .« o v v vt et e et e e e e e e e e e et e et e e e e e e e e e 123
U. B. H3mecmuves

Positive solutions of discrete fractional boundary value problems ................... 125
Jagan Mohan Jonnalagadda

Pontryagin’s maximum principle for an optimal control problem with irregular mixed
COMSTTAINGS . . . oo 125
Dmitry Karamzin

[Ipuniun makcumyma [loHTpsirvHa U151 3a1a41 ONTUMAJIBHOTO YIIPABIEHUS C HEPETYJIAPHBIMHU
CMEIIAHHBIMU OTPAHMUCHUAMU . . o o ot vttt ettt ettt et e et e e e e e e e e e et e et e e e e e 126

. FO. Kapam3zun

XI



Security market prediction using decision tree ......... .. ... oL 127
Matvey Kazantsev

[TporHo3upoBaHue 1IeH IICHHBIX OyMar MoCPEACTBOM JIEPEBbEB MPUHATHS PEIICHUH . . . . .. ... . 127
M. M. Kazanyes

Optimization of heat and power sources system operation taking into account losses
At CroSS-HOWS . .o 127
Oleg Khamisov, Nadezhda Ulianova

Onrumuzaiyst paboThl CHCTEMBbI TEIIOIHEPTETUIECKUX UCTOYHUKOB C YIETOM MOTEPh PH
8 05] 01 () 2 D QI 128
O. B. Xamucos, H.IO. Ynvanosa

Generalized Heilbronn problem ... ... ... 129
Viadimir Kistner, Vsevolod Voronov

O06006meHHas 3a7a9a XEHITBOPEHHA . .« . . v vttt et et et e e et 129
B. JI. Kucmuep, B. A. Boponos

On one development of the method of guiding functions................ ... ... ... 130
Sergey Kornev, Polina Korneva

OO0 0THOM pa3BUTHU METOJA HAPABIIIOMINX QYHKIIHH . . . oot vi it 130
C. B. Kopues, 11. C. Kopnesa

On critical exponents for weak solutions of the Cauchy problem for one
2 + 1-dimensional nonlinear equation of wave theory in semiconductors.............. 132
Mazim Korpusov, Alexandra Matveeva

O KpUTHYECKUX MOKa3aTeNsAX i ciadbIX pemennit 3aaaun Koy 11t onHoro 2 + 1-mepHoro
HEJIMHEWHOTO YPaBHEHUS TEOPUH BOJIH B IMOJIYIPOBOTHMKAX . . oo v ovvvoeevee i eaee e 132
M. O. Kopnycos, A. K. Mameeesa

Solutions of problems for the semilinear wave equation with a Dirac potential ........ 135
Viktor Korzyuk, Jan Rudzko

Epidemic optimal control problem with vaccination and isolation processes .......... 137
Nikita Kosyanov

DrnuaeMuYecKre 3a1a91 ONTHMAILHOTO YIIPABIEHUs C M30JIIMEN U BaKIIMHALIMCH B oy sinuu - 137
H. O. Kocwbanos

Equilibrium as a coincidence point of two mappings . ......... .. ... .. ... 140
Alezander Kotyukov, Natalya Pavlova

[TomoxeHre paBHOBECHS KaK TOYKA COBIMAJICHUS ABYX OTOOPAMKCHHM . « . . v v v ovvvee e e e 140
A.M. Komiworxos, H.I' Ilasnosa

On the possibility of constructing an explicit formula of the fundamental solution for
the density of the generalized Ornstein-Uhlenbeck process .......... ... ... .. ... ... 142
Nikolai Krutov

O BO3MOXHOCTHU MOCTPOCHUS SIBHOTO BUA YHIAMEHTAIBHOTO PEIICHUS ISl TUIOTHOCTH
0000mEHHOTO TIporiecca OPHIITEHHA-YIICHOCKA . . . . o o vttt it ettt e e e 142
H. A. Kpymos

XII



Semiclassical solutions to the nonlocal nonlinear Schrédinger equation with an
anti-Hermitian term associated with the dynamics of quasiparticles ................. 145
Anton Kulagin, Alezander Shapovalov

KBazuknaccuueckue pelieHus HeJIOKAJIbHOTO HellnHeHoro ypaBHenus Llpenunrepa c
AHTHU3PMHUTOBOU YaCThIO, ACCOLMUPOBAHHBIE C AUHAMHUKON KBAZUYACTHII . . . .« v vvvvvvvv e e e 145
A. E. Kynaeun, A. B. lllanosanog

Controllability of nonlinear delay differential control systems in Hilbert spaces ....... 147
S. Kumar
On exact solutions with zero fronts to the parabolic predator-prey system ........... 149

Pavel Kuznetsov

Problems of control and optimal control by laser action on a two-layer material ...... 151
Dariya Larionova

3amaun ynpaBiaeHHUS U ONITUMAIIBHOTO YIPABICHHUS Ja3epHBIM BO3JICHCTBUEM Ha JIBYXCIIOMHBIN
LY 1 170) €2 1 (P 151
/. B. Jlapuonosa

Equilibrium problem for a timoshenko plate contacting by the side edge and the
bottom boundary . ... ... ... e 152
Nyurgun Lazarev, Djulustan Nikiforov, Natalya Romanova

Applying a tabu search to solving the robust p-median problem .................... 153
Tatiana Levanova, Ivan Khmara

[TpuMeHeHHE TIOMCKA C 3apeTaMy K PEIICHUI0 pOOACTHOM 3a1au O P-MEIHAHE . . . . .. .. ... .. 153
T. B. Jlesanosa, U. C. Xmapa

Homogenization modeling of effective permeability for generalized Newtonian flow in
POTOUS TNEAIA . . ottt ettt e e e e e 155
Shuguang Li, Longjie Lv, Xiaoyi Ma

Spectral theory and asymptotic behavior of solutions for differential-algebraic equations 157
Vu Hoang Linh

Problem of control of transportation of elastic beams by carts composition in the
presence of uncertainty . ... ... ... 158
Nikita Livanov, Igor Izmestev

3aaua ynpapiaeHHs] TPAHCIIOPTUPOBKOM YIPYrHX OaJIOK COCTAaBOM TEJEKEK MPU HAJTUYUU
3 (51001 071 (<N (<3505 (1o PP 158
H. J]. Jlueanos, . B. Hzmecmuves,

On the stability of solutions to the variational Prony problem................... ... 160
Andrei Lomov

OO0 ycTOoHYMBOCTH peleHni BapuaoHHoM 3amaun [Iponm . . ... ... ... oo oL 160
A. A. Jlomos

Optimal control of the economic system in conditions of mass disease with vaccination 163
Igor Lutoshkin, Maria Rybina

XIII



The effects of viscous dissipation on the nanofluid natural convection in a tilted
SQUATE CAVILY . ettt et e e e e e 165
Longjie Lv, Shuguang Li, Mingyue Wei

Longitudinal-transverse bending of a rod under the action of nonlinear distributed loads 167
M. I. Makarov, I. L. Kuzmin

[IpononbHO-TIONIEPEYHBIN H3THO CTEPIKHS NPU ICHCTBUN HETMHEHHBIX PACIIPEICIICHHBIX HATPY30K 167
M. U. Makapos, U. JI. Kyzomun

On limit sets of monotone maps on one-dimensional ramified continua .............. 168
Elena Makhrova

O npenenbHBIX MHOXKECTBAX MOHOTOHHBIX OTOOPaKEHUI Ha OJHOMEPHBIX Pa3BETBICHHBIX
KOHTHHYYMAX © o o oottt et ettt ettt e ettt e et et e 168
E. H. Maxposa

Comparative analysis of Kozinets, MDM and SMO algorithms for solving the hard
SVM-separation problem .. ... ... ... . 170
Vassili N. Malozemov, Grigoriy Sh. Tamasyan

CpaBuuTtenbHbli ananu3 anroputMoB Kosunia, MDM u SMO pelienus 3a1aun x&eCTKOro
SVM-OTHEIIEHMS . . . o ottt et e e e e e e e e e e e e e e e e e e e e e e 170
B. H. Manoszemos, I Ill. Tamacan

On sharp two-sided estimates for stable solutions to differential equations with delay .. 172
Vera Malygina

O TOYHBIX ABYCTOPOHHHUX OIEHKAX YCTOWYMBBIX pelIeHn quddepeHInanbHbIX YPaBHCHUN C
BAMABIBIBAHIEM . .« o o et et e e e et e et e e e e e e e e e e e e 172
B. B. Manvieuna

Analysis of natural vibrations of a liquid column in a vertical well .................. 174
2.7. Mamaeva

AmnHanu3 coOOCTBEHHBIX KoJIeOaHHH CTOI0A KHUIKOCTH B BEPTUKAIBHON CKBAXKHUHE . . . . .. .. ... .. 174
3. 3. Mamaesa

A dual method for solving a game problem with arbitrary situations ................ 175

Akmal Mamatov

JIBOMICTBEHHBII METOA PELIEHUS PEIICHHS] UTPOBOW 3a/1a4M C MPOU3BOIBHBIMYU CUTyallUsIMA . . .. 175
A. P. Mamamos

On estimates for solutions to a class of nonautonomous systems of neutral type with
concentrated and distributed delays .. ... ... . . 177
Inessa 1. Matveeva

Optimization of the solutions of the pseudogeometric version of the traveling salesman
PrODIEIN . .« o e 178
Boris Melnikov and Elena Melnikova

Control of autonomous vehicles on the basis of the observation of surrounding landscape 180
Alexander Miller, Boris Miller, Alexey Popov, Karen Stepanyan

X1V



VYipaBiieHue aBTOHOMHBIMH TOJIBHYKHBIMU CPEJICTBAMH Ha OCHOBE HAOJIONCHUH 3a
OKPYXKAIOILIAM JIAHIIIAMTOM . . . ¢ o o ettt et e e et e e e e e e e e e e 180
A. b. Munnep, b. M. Munnep, A. K. I[lonos, K. B. Cmenauan

An optimization approach to search of Nash equilibrium in nonmonotone quadratic games 182
Ilya Minarchenko

OnTUMHU3aIMOHHBIN MTOJIXO0 K IIOMCKY paBHOBECHS 110 Ha1ry B HEMOHOTOHHBIX KBaIpaTHYHBIX
FTPAX « o ottt ettt e e et et e e e e e 182
U. M. Munapuenxo

The problem of the inflow of a hot thermoviscous liquid into a cooled annular channel . 184
Mukhutdinova Aygul Ayratovna

Decomposition of Webullah function into an orthogonal row ................. ... ... 186
R. R. Mutigullina, R. D. Murtazina

Paznoxxenne GpyHKImy BeiOyiia B OPTOTOHAIBHBIN PSAIL « « v v v v v v e e vt e e e e e e e e 186
P. P. Mymueynnuna, P.J[. Mypma3suna

On calculating the mapping degree of the gradient of a smooth positively homogeneous
UNCEION .o 188
Alizhon Naimov, Alexander Korovin

O BBIYMCIICHUHU BpAIllCHUS TPAJUCHTA TIIAIKON TOJ0KHUTEIBLHO OHOPOIHOW QYHKIUH . . . . . . . . 188
A. H. Haumos, A.JI. Koposun

Stabilization of linear three-dimensional stationary discrete systems................. 190
Vladislav O. Nesterov

Crabuin3anus TPeXMEPHbBIX JTMHEHHBIX JUCKPETHBIX CUCTEM MEPUOANYECKOM 00paTHOil cBsizpio 191
B. O. Hecmepos

The method of fictitious domains for an equilibrium problem of a Kirchhoff-Love
plate with a flat rigid inclusion .. ... ... .. 192
N. A. Nikolaeva

Merton pukTHBHBIX 06aacTeil B 3a1aue 0 paBHOBecuH IutacTHbl Kupxroda-Jlssa ¢ miockum
JKECTKHM BEKITFOUECHUEM . .+« o v v v v e et e e e e e e e e e e e e e e e e e e e e e e e 192
H. A. Huxonaesa

Numerical solution of a particular control problem with phase constraints ........... 193
Dmitrii Novikov

YucIIeHHOE PEIIeHHE 3a/1a4H YIIPABIEHHUS C (Pa30BBIMH OTPAHHUYCHUAMHE . . . . o\ oo o ve e ne . 193
/. A. Hosukos
On the existence of bounded solutions of differential inclusions . .................... 196

Valerii Obukhovskii, Sergey Kornev, Polina Korneva

O cy1ecTBOBaHUH OTPAHUYCHHBIX pemeHuid JuddepeHInaNIbHBIX BKIIFOYSHUH . . . . .. oo .. 197
B. B. Obyxoesckuii, C. B. Kopnes, Il. C. Kopnesa

On impulsive fractional differential inclusions with a nonconvex-valued right-hand
side in Banach spaces .. ... ... 198
Valeri Obukhovskii, Maria Soroka

XV



Operator continued J-fractions: basic facts and possible applications................
Andrey Osipov

Construction of solutions of analogues of the Schrodinger non-stationary equations
corresponding to some Hamiltonian systems of the Kimura-Kawamuko list...........
Viktor Pavlenko

ITocTpoenue penieHuit aHaIOroB BpeMeHHbIX ypaBHeHul [lIpenunrepa, cOOTBETCTBYOIIUX
HEKOTOPBIM FAMUJIBTOHOBBIM cucTeMaM criucka Kumypsl-Kasamyko . ... ... oo L0
B. A. Ilasnenko

Method for modeling infectious processes with chronization using equations
randomized delay ... ... ..
Andrey Perevaryukha

Meton MonenupoBaHus MH(PEKIIMOHHBIX MPOLIECCOB C XPOHHU3AINEH YPaBHEHHUSIMHU C
PAHIOMU3UPOBAHHBIM 3AMA3IBIBAHIEM . . « « . ¢ ot e vttt et et e e e e et et e e e e e
A. FO. Ilepesaproxa

About solvability and controllability of differential-algebraic equations with hysteresis
PRENOMENA . . . . oo
Pavel Petrenko

On a feedback control system described by a fractional differential inclusion and a
SWEEPINEZ PTOCESS .« ¢ ¢ v vttt et et e e e e e e e e e e e e e e e e e
Garik Petrosyan

Existence of the longest paths for sub-Lorentzian problems ........................
Alexey Podobryaev

Optimization of the algorithm for creating periodic tasks in the electronic document
management SYSEEINS . .. ...
Vladimir Podryadchikov, Varvara Zaharchenko

OnTUMH3aLHs AITOPUTMA CO3/IaHUS TIEPUOIUUESCKHUX MTOPYUCHHUH B CHCTEME IIEKTPOHHOTO
D1 00038 (53 3 N0 10107 o T 1 -
B. B. Iloopsiouuxos, B. C. 3axapuenxo

On invertibility of the operator for derivative in a neutral type differential equation . . .
Irina Postanogova

006 obparuMocTH omepaTopa MpH MPOU3BOIHON T TUPPEPEHINATHHOTO YPABHCHHS
HEUTPATBHOTO THTIA . . ¢ .« ot vt vt et e e et et et e e e e e e e e e e e e e e e e e
H. FO. Ilocmanozosa

On one generalized Lyapunov matrix equation . .......... ... ... .. . ...

Viadislav S. Prokhorov

The star sets and solution of DC problem . ........ ... ... . . . . . . .
Igor Prudnikov

On controllability of semi-linear control delay systems .......... ... ... ... ... ...
K. Raghuwanshi

XVI



p-adic quasi Gibbs measures for the four states p-adic SOS model on the Cayley tree
Of Order tWO ..ot 221
Muzaffar Rahmatullaev, Olimxon Akhmedov

Template-based approach to dynamic bin packing with placement groups .......... 223
A. V. Ratushnyi, A. A. Panin, E. A. Brazhnikov

[ITabnoHM3anMs 47151 AMHAMHYECKOH 3a/1a4¥ YIAKOBKU B KOHTEHHEPHI C TPyNIaMu pa3MenieHus . 224
A. B. Pamywnwiii, A. A. [lanun, E. A. bpasicnukoe

Numerical-symbolic estimates of geometric characteristics of reachable sets and

functional differential equations ....... ... ... . . . 225
A.N. Rogalev

YucieHHO-CUMBOJIbHBIC OLIEHKH T€OMETPUYECKHX XapaKTEPUCTHK MHOXECTB JIOCTH)KUMOCTHU

1 QYHKIMOHANBHO-TUD(DEPEHITMATBHBIC YPABHEHUS « « « « v v v v e vt e et e et e e e e e e 225
A. H. Pocanes

Hysteresis loop in neural networks with simplices of different orders................. 228

Kirill Ryabov

SABnenue rucrepesrca B HEHPOHHBIX CETAX C CUMIUIEKCAMHU PA3TUYHBIX TOPSIKOB . . ... ... . .. 228
K. C. Pabos

Variational formulation for one-dimensional systems of conservation laws ............ 231
Yuri Rykov

BapuanmonHnast hopMyIHpOBKa [Tl OMNHOMEPHBIX CUCTEM 3aKOHOB COXPAHCHHS . . . . .. .. .. ... 231
1O. I’ Pvikos

On estimates of solutions for systems of linear autonomous differential equations with
aftereffect . ... 233
Tatyana Sabatulina

OG oreHKax pelieH i CHCTEM JIMHEHHBIX aBTOHOMHBIX () GepeHINATBHBIX YPaBHEHHH C
TMOCTEIEHCTBIEM . « o v v vt e e e e e e e e e e e e e e e e e e e e e e e 233
T. JI. Cabamynuna

Flat sub-Lorentzian problems on the Martinet distribution ................. ... ... 235
Yuri Sachkov

[Tnockue cyOnopeHLeBhl 3a1a41 Ha PACTIPEIeICHUA MapTHHE . . . ..o oot v e 235
0. JI. Cauxos

On singularities of caustics in spaces of low dimension ............................ 238

Vyacheslav D. Sedykh

00 0c00EHHOCTSIX KayCTHK B TIPOCTPAHCTBAX HEOOIBIION PABMEPHOCTH . « « v v v v v v e v e e e 238
B. J[. Ceowbix

Time series of percolation sensor currents under conditions of potentiostatic
chronoamperometry of liquid media . ........ .. .. . . . 239
E. R. Shaihiev, M. D. Bitkulov, N. E. Murtazin

XVII



Bpemennsie psbpl TOKOB MEPKOISIIMOHHOTO CEHCOPA B YCIOBUSAX MOTEHIIMOCTAaTHYECKOM
XPOHOAMIIEPOMETPHUH HKHUIKHUX CPEIL - -« v v v v v vt ettt ettt ettt e e e e e e e e e e e e e e e e 239
3. P. Ulavixues, M. /{. bumxynos, H. 9. Mypma3zun

Invariants of dynamical systems with dissipation ........... ... ... ... ... ... ... 240
Mazim V. Shamolin

WHBapuaHThl TUHAMHUYECKUX CUCTEM C JIUCCHITAITACH . . . . oot vt et e e e e e e 240
M. B. Illamonun

On the elliptic umbilical singularity of solutions to nonlinear geometrical optics system 243
Azamat Shavlukov

Controllability of time-varying discrete descriptor systems ................ ... .. ... 244
Alla Shcheglova

Boundary value problems for a class of pseudohyperbolic equations ................. 246
V. V. Shemetova

Algorithms for processing remote sensing data in problems of variational data assimilation 248
B.S. Shevchenko, N.B. Zakharova

AnroputMbl 00pabOTKH JaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHMUS B 3aj[a4ax BapUAIIMOHHOM
PoYeTe37 0917062001077 00 205 1. 1 0. QRS 248
b. C. lllesuenko, H. b. 3axaposa

Solving boundary value problems for wave PDE with quasi-classical variational
formulation and neural network ...... ... ... 250
Sergey Shorokhov

Bin-by-bin strategy for the two-dimensional irregular bin packing problem ........... 252
Sofia Shperling

Well-posedness and controllability of semilinear impulsive stochastic functional
evolution equations . ... ... ... 254

Nidhi Shukla

On numerical solution of optimal control problems of the McKean-Vlasov type ....... 255
Denis Sidorov, Maksim Staritsyn

OO0 omHOM TOIXO0/Ie K YHCIIEHHOMY PEIICHHIO 33/1a4 ONITUMAJIBHOTO YIIPABJICHUS THIIA
MakKHHA-BIIACOBA . . . . . . o 255
/. H. Cuoopos, M. B. Cmapuywvin

About one method of decision-making with inaccurate information about the
importance of criteria ... ... ... 257
Pavel Simakov, Konstantin Kudryavtsev

OO0 ogHOM MeTOae MPUHATHS PEIICHUH C UCIIONIb30BAaHUEM HETOYHOW MH(OPMAIHH O
BAKHOCTU KPHUTEPHEB . . . . o vttt ittt ettt ettt e e e e e e et 257
11. K. Cumaxos, K. H. Kyopssyes

Asymptotic solutions of the nonlocal kinetic equation of ionization of an active
medium with cubic nonlinearity .......... . . . . 259
S.A. Siniukov

XVIII



Acumnroruueckue PEIICHUA HEJIOKAJIbHOTO KHHECTUYCCKOTO YPAaBHCHUA HOHHU3allUN aKTHUBHOMU

CPENbl C KYOUYHON HEMMHEHHOCTBEO - . « & v v v v oottt e e e et e e e e e e e e e et e e e e e 259
C. A. Cuniokog
Application of graph theory to modeling the semantic text structure ................ 261

M. A. Skurygina, P. Yu. Solodusha

[Tpumenenne Teopun rpadoB 1T MOIEITUPOBAHNS CEMAHTHYECKON CTPYKTYpHI TEKCTA . . . . . . . . 261
M. A. Ckypvieuna, I1. FO. Conooywa

Estimates for solutions to neutral Type differential equations: applications to the
hopfield neural networks model . . ... ... ... . 263
Maria A. Skvortsova

Iterative approach to solving polynomial Volterra integral equations of the first kind .. 265
S. V. Solodusha

WtepaninOHHBIN MOAXOJ K PEIICHUIO TIOJMHOMHATBLHBIX HHTETPAIbHBIX ypaBHEHUI Bonsreppa
L PO .. 265
C. B. Conooywa

Hybrid non-local optimization algorithms based on biogeography, grey wolf, flower
pollination and L-BFGS methods .. ... ... . 266
Pavel Sorokovikov

['mOpuaHBIE aNTOPUTMBI HEJTOKAIBHOM ONTHMHU3AINY Ha OCHOBE METOIOB Onoreorpadum,
CephIX BOJIKOB, omblieHust IBeTkOB U L-BFGS . ... ... ... .. . 266
11. C. Copokosuxos

Parametric regularization of the functional in a linear-quadratic optimal control problem 268
Vladimir Srochko, Alerander Arguchintsev

[Tapamerpuueckas peryaspuzanus GyHKIMOHAIA B JIMHEHHO-KBAaIpaTUUHON 3a/1ade
OITHUMAIIBHOTO YIIPABIICHISL . . . o o vt ottt ettt et ettt ettt e e e 268
B. A. Cpouxo, A. B. Apeyuunyes

On the control reconstruction for trajectories of differential inclusions in problems of
control theory . ... 270
Nina Subbotina, Fuvgenii Krupennikov

O pEeKOHCTPYKLMH YIPaBICHHUI JUTs TPaeKTOpHii 1uddepeHInaabHbIX BKIIOUCHUH B 3a1a4axX
TEOPUH YIIPABIICHHS « . . o o v v oottt vttt et ettt e ettt e 270
H. H. Cy66omuna, E. A. Kpynennukos,

The Avalos—Triggiani problem for the linear Oskolkov system of non-zero order and a
system of wave equations . ... ... ... 272
T.G. Sukacheva, A.O. Kondyukov

On the dynamical reconstruction problem of a continuous disturbance in a fractional
OTdeT SYSEEIL. . . oot 274
Platon G. Surkov

O 3a7a4e TMHAMUYECKOTO BOCCTAHOBIICHUS HEIPEPHIBHOTO BO3MYIIICHUS B CHCTEME JIPOOHOTO
100703 910 1 PP 274
11 I Cypkos

XIX



On the properties of solutions to some system of discrete equations ................. 276
Andrei Svinin

On the free boundary problem for the reaction-diffusion-advection logistic model .. ... 278
Takhirov J.O, Anvarzhonov B.B.

O 3agade co cBOOOAHOM TpaHUIIeH Il TOTUCTHYECKOM Mosienu peakuusi-iuddysus-aapexus . . 278
XK. O. Taxupos, b.b.Aunsapoicornos

On one optimality criterion for solving the traveling salesman problem .............. 280
D.G. Terzi

The group behaviour analysis of the high-frequency traders based on mean field
AaMES aAPPTOACH . . . .o 282
Nikolai Trusov, Lev Egorov

The [-capture problem in a differential game with conflict-controlled inertial players... 284
Mohisanam Turgunboyeva, Bahrom Samatov

The inverse problem of determining the optimal coefficients of mathematical models
based on a nonlinear fractional equation with a Gerasimov-Caputo operator of
variable order . ... ... 287

Dmitriy Tverdyi, Roman Parovik

On the core of Aubin extension of the elmost positive game ....................... 289
Valery Vasilev

O sape pactmupennst O03HA MOYTH MOJIOKHUTEITLHON KOOTIEPATUBHOM UTPBI . « o v v oo v e e e 289
B. A. Bacunves

On identity for dyadic coverings of closed sets with zero measure ................... 291
Andrei Vasin

Complex wave solutions to the M-fractional Kuralay-ITA equation via unified solver
method . ... 293
Volkan ALA

A two-phase strategy for elliptic optimal control problems with L!-control cost and
box constraints on the control . ...... ... .. . . 297
Tongtong Wang, Xiaotong Chen

The first initial-boundary value problem for a pseudohyperbolic equation ............ 299
Ma Xin
Algorithms for rasterizing two-dimensional objects and gradients ................... 301

Vladislav Yakovlev

AJITOPUTMBI PaCTEPU3AIUH IBYMEPHBIX OOBEKTOB M TPATTUCHTA « « « v v v ovveeeeee e e e 301
B. A. Akoenes

Sparse optimal control problem governed by cyber-physical systems using PQA method 302
Dongyao Yang, Jinlong Yuan

A minimization method with sequential use of constraint functions when constructing
embedding Sets . .. ... 303
Rashid Yarullin, Igor Zabotin

XX



Interacting particles in continuous-discrete signal estimation ......................
Olga Yufereva

Prediction of nonlinear dynamical systems based on Kooperman operator in
two-dimensional motion model of four-wheel car ....... ... ... ... ... . ... .
Shaozing Zhang, Jinziu Wu, Jinlong Yuan

A proximal bundle method to solve variational inequalities with inexact information ..
Si Qi Zhang, Ming Huang, Ping Ping Qiao, Yong Xiu Feng, Suo Suo Yang

On boundary value problems with nonsmooth solutions and nonlinear boundary
CONAITIONS . . o oo e
Margarita Zvereva, Mikhail Kamenski

XXI



