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AHATOJIIN MUXANJIOBUY CAMOMNJIEHKO
3 HAT'OA TH-JIITTH 3 JAHA HAPOJI?KEHHZ#

Amnarouniit MuxaitnoBuuy CamoiisieHko Hapouscs 2 cianst 1938 poky B c. [loritBka 72Ku-
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B 1967 p. — JMOKTOPCHKY jucepTariito “/ledki nmuranns MepioudHnX Ta KBa3ilepioguIHuX CHU-
creM”. OroHeHTaMH 3a JgucepTariiero Oy BcecBiTHBO Bijomi BueHi B. . Aprosb ta /. B. Ano-
COB.

31963 j10 1974 p. A. M. Cawmoitierko npaiioBas y [HcturyTi Mmatemaruku, 3 1965 p. mouan
BuKIaaTn B KuiBcbkoMy ymiBepcureti. Y 1974 p. orpumaB 3BanHdg Tpodecopa Ta OYOJIUB
kadepy iHTerpaJibHuX Ta JudepeHiajipbuux piBHgHb KuiBcbkoro yHuiBepcutetry. Y 1978 porri
6yB obpanwmit wrenom-kopecrorgeaTom AH YPCP.

Y 1987 p. A. M. CawmoiisieHKO TIOBEPHYBCs J10 [HCTUTYTY MaTeMATHKH, Jie OYOJHUB BiJIiI
3BUYAHUX JudepeHIiajlbuux piBHAHL. Y 1988 p. KOJIEKTUB IHCTUTYTY 0OpaB flOro JUPEKTO-
pom, i 1m0 mocaxy Amaromiit Muxaitioud 3aiimae 1o 1ieit wac. Y 1995 p. Bim Oy obpanwmii
akasiemikom HAH Vkpainu, a 3 2006 poky € akajgemikoM-cekperapem Biiieras MmaTeMmaTukn
HAH Vkpainn.

Hayxkogi intepecu A. M. CamoiisierKa OXOILIIOIOTH ITUPOKE KOJIO aKTyaJIbHUX ITPOOJIeM sKi-
CHOI Ta aHAITUYIHOI Teopil indepenIiaabHUX PIBHAHD, HEJTIHIITHOT MEXaHIKH, & TAKOXK CYMI2KHIX
nuTaHb Teopil PyHKIN Ta IHITNX raay3eil MAaTeMaTUKH.

Sunauna JactuHa oTpuManux Axartosiem MuxaiijioBudeMm Ta pO3BUHEHUX HOro yIHSIMU Hay-
KOBUX Pe3y/IbTaTiB HAJIEYKUTH /10 TeMaTuKn KniBchkol HaykoBol mkoam Kpmiosa — Boromrobo-
Ba. MabyTh, HaflBiIOMIIIIMU 3 HUX y CBITOBiil HayIll € pe3y/JabTaTh 3 Teopil JudepeniiaabHuX
piBHSHD i3 iMITysIbcHOIO ftieto. [Ile B 1937 p. M. M. Kpusio Ta M. M. BoroJto6oB rokaszaJiu, 1o
ACUMIITOTHIHI METO/M HEIHIHOI MeXaHIK! 3aCTOCOBHI JI0 PiBHAHD i3 iMimyiabcamu. Cucrema-
THYHE JOC/TIPKeHHsI TaKUX 3a/ad 0e3rocepeHbo MoB s13aHa 3 iM M AHaTrostiss MuxaitioBuda.
[Iepmioro ftoro naykosorio myoJikaiieo y 1961 p. Oysta crarTsa came 3 1€l Tematuku. ¥ 1967 p.
cuizbao 3 A. JI. Mumkicom 6y710 chopMyIbOBaHO 3arajbHI TEOPEME PO ICHYBaHHST PO3B’I3KiB
Ta TX IMPOJIOBXKYBAHICTD, & TAKOXK ITPO €JIMHICTh PO3B’sa3Ky 3a1a4i Ko /11 cucreM i3 iMiry/ibca-
Mmu. Y 1987 p. monorpadiss A. M. Camoitierka ta M. O. [lepecTioka crajia mepiown y cBiToBii
JliTepaTypi, B dKiil mpejicTaB/lIeHo pyHIAMEHTAJIbHI Pe3yIbTaTh 3 TEOPil IMIYJIbCHUX CUCTEM.

[Ipomosxkytoun nocaimxkenas M. M. Kpunosa, M. M. Boromotosa, A. M. Kommoroposa,
B. I. Aproasma, FO. Mozepa, FO. O. Murponosbeskoro, Auarosiit MuxaityloBud 3amporiony-
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BaB MOJIEPHIZAINI0 ACUMITOTHIHOIO METOJLY IOCIIOBHAX 3aMiH 3MiHHUX, dkuii y 1969 p. Oyiio
HA3BAHO “MeTOoJIOM MpucKopenoi 36ixkuocti”. Pazom i3 FO. O. Murpononscbkum y 1979 p. 6ymo
y3arajbHEHO aCUMITOTUYHUI METO/T yCcepeHeHH Ta 3Hali/IeHO JJOCTaTHI YMOBU JJIsl pO3IIEeILIe-
HHs aCUMIITOTUYHUX PO3B A3KiB. Teopid 3HailIia MpoJoBKeHHs, 30KpeMa, Y CIIJILHIX podoTax
iz P. I. [lerpumunum.

[TonsrTa dyuknil I'pina 3ajga4i npo iHBapiaHTHUI TOP JHHIAHOTO PO3MUPEHHS JTUHAMITHOT
cucremu Ha Topi, BBeJeHe A. M. Camoittenkom y 1969 p. Ha 5-it MikHAPO/IHIIT KOH(DEpEHTIT 3
HeJIIHITHUX KoJBanb y Kuesi, /1a10 HOBUIT IMITYyJIbC PO3BUTKY PI3HOMAHITHUX ACIIEKTIB TEOPil
30ypeHb Ta CTIIKOCTI TOPOIMAJIbHUX MHOTOBHU/IIB. Y MaTeMATHUYHIH JiTeparypi 1e MOHATTA Bi-
nome sk “dyukiiia ['pina — Camoitienka” (g Ha3Ba BIepIie 3'IBUIACA Y CTATTI MOJJIABCHKOTO
maremaruka 1. Y. Bponrmreitna).

Poborn Anarostist MuxaitsioBuda 3 Teopil 6araro4acTOTHUX KOJTMBAHD 3POOMIN BATOMUI BHE-
COK y IIIO TeOpiio I BU3HAYAIOTH HOBI HANPAMKHU IXHHOT'O BUBYEHHS Ta PO3BUTKY. Y CHIIHHUX
poborax i3 B. JI. Kyimukom po3pobjieHo Teopito 3HaKO3MIHHUX (pyHKIINH JIgmyHoBa J1/1s j10CTi-
JIZKeHHA 0OMEXKEHUX Ha BCiif 0ci PO3B’43KiB JIHIHUX HEABTOHOMHUX JU(EPEHITIATbHIX CUCTEM 1
JIHIHUX PO3IIUPEHb JUHAMIYHAX CUCTEM Ha Topi. PesyibraTu 3 jranol Teopii OyJio y3araJibHEHO
pasom i3 FO. B. TemtincbkuM Ha BUIMAI0K 3J1iUeHHUX cucTeM, paszoM i3 O. M. CraHKUIbKUM —
JIUIsl CTOXACTUYHUX JU(epPeHIliaJbHIUX PIBHSIHD.

Y 1965-1966 pp. Oys10 3aIlPOIIOHOBAHO OPHUTIHAJBLHUI METOJI JIJIsi 3HAXOJIXKCHHSI I1epioJiu-
YHUX PO3B’43KIB 3BUYANHUX JU(DEPEHITIaIbHIX CUCTEM, Y TOJAIbIIOMY HA3BAHUN “YUCETHHO-
anasiTuaanM MetogoMm Camoitienka”. 3romom pasom i3 M. . Porro, B. 1. Tpodimaykom Ta,
IXHIMHM YYHSAMU Teil MeTOJ, y3arajJbHeHO JJIs IIMPOKOTo KJacy KpalloBUX 3a/1ad.

Ha ocHoBi Teopil y3araiapuennx obepaennx orneparopis A. M. Camoiiienko pazom i3 O. A. Boii-
YyKOM PO3BHUHYJIH TEOPil0 (pe/irobMOBUX KpalloBUX 3ajad i JudepeHIiabHuX PiBHIHbD,
PIBHAHB i3 3alli3HEHHAM, PiBHSIHB 13 IMIIYJIbCHOIO JIIE€I0 Ta CHHIYJIAPHO 30ypeHux cucteM. [0
TEeOopito OYJI0 PO3BUHYTO JIJI BiUTyKaHHA PO3B’sA3KiB, OOMEXKEHUX Ha BCiil JiificHiit oci, /s cu-
creM JudepeHIiaJIbHuX Ta PI3HUNIEBUX PIBHAHD 38 YMOBHU JIUXOTOMIT Ha MIBOCAX JIJIs BIIIIOBIIHOT
OJTHOPITHOI CUCTEMU.

Y 1968 pomi A. M. Cawmoitnierko po3s’sizaB noctasieny B. I. Aprosibiom 3agady — 3pobus
CyTO aHAITUYHUI JIOKA3 €KBIBAJEHTHOCTI TVIa IKOI (DYHKIIT cBoeMy rojiinomy Teitjopa B okoii
KPUTUYIHOI TOYKHU cKindennoro tuiy. 2008 p. pe3ysibrar 0yJI0 CyTTEBO JIOTOBHEHO.

HemomaBuo 6y/10 po3rygHyTo 3a/a4i JIHIHHOT Teopil cucTeM 3BUYAHUX TU(EpPEHITaIbHIX
PIBHSIHD, ITOB’sI3aHI 3 BUBYEHHSIM IHBapiaHTHUX TIiEPIUIOMIMH IIUX CUCTEM, HMOHATTAM eKBiBa-
JIEHTHOCTI Jj1d 1IuX cucteM Ta Teopieio @yoke — JldamynoBa /1 EPIOAMIHUX CUCTEM JIIHITHIX
PiBHSHB.

Amnaroiit MuxaitmoBuna — aprop 6iibire 600 HayKOBHX IIpallb, cepel sakux Oiabmre 30 mo-
norpadiit Ta 15 migpydHuKiB. BigbniicTs #oro pobiT mepeksiageHo 3a KOPJIOHOM. 3a JJaHuMN
MathSciNet ta Google Scholar Citations itoro maykosi npami murysaiauca 866 ta 4903 paszu
Bianosiano. Bin mae Bucokuit h-index, axwuit gopisaioe 27.

[Toeanytoun B cobi OGJIMCKYYi SIKOCTI HayKOBIA Ta Itegarora, Axarosiit MuxaitmoBud mmiaro-
TyBaB LIy IIes Ty BigoMux maremarukis. Cepes itoro yuniB — 33 JoKTOpH Ta 82 KaH/IUIATH
dizuKo-MaTeMaTHIHUX HAYK, AKi YCIIITHO MPAIIOIOTh Y 0araTboX MaTeMaTUIHAX IIEHTPAaX CBITY.
Ciyxagamu Jsiektiiit Amarosris MuxaiiioBuda craju Trucsdi cryjaentis KuiBecbkoro yniBepcurery,
a Takoxk HTVY “KIII”, ne Bin i3 1998 mo 2011 p. ouosoBas kadenpy judepeniiagbHuX piB-
HaHb. Pa3oMm i3 kosteramu 3 KuiBchbkoro yHiBepcuTery OyJIO IiITOTOBIEHO CEPII0 MiIPDYYHUKIB i3
JpepenIiiaTbHIX PIBHAHD, SIKi € TIOMyJIdPHUME B Y KpaiHi Ta 6ararbox iHmmx Kpainax. Takowxk
Amnaroniit MuxaityloBud mpoBaIUTh aKTUBHY IPOMAJICHKY JIisIIbHICTH, METOI SIKOI € JIOTTOMOTa
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MOJIOJIUM YKPalHChKUM MaTeMaTHKaM Ta O0JapOBAHUM JIITSAM.

A. M. Camoitienko € gificium aienom Harionaibaol akajgemil HayK YKpainu Tta €Bporeii-
cbKOl akajemil Hayk, inozemunMm wienoM Akajemil Hayk Pecnybuiku Tajpkukucran, dieHOM
YKpalHChKOro Ta AMEPUKAHCHKOTO MaTeMaTHIHUX TOBAPHUCTB. TaKoxK BiH € NOJIOBHUM pejla-
KTOPOM KYpHAaJIIB “YKpalHChbKHil MaTeMaTwdHuii Kypuas ', “Heiniitni kosmmBanug’ Ta “YKpa-
THCHKUIT MaTeMaTUIHUNl BiCHUK’, YJICHOM peJakIiiHuX KoJjeriit xypHaiis “/lomosiai Hartio-
HaJIbHOI akajewmil Hayk Ykpaiaw , “Y cBiti maremaruku’, “Nonlinear Mathematical Physics”,
“Memoirs on Differential Equations and Mathematical Physics” Ta inmux.

A. M. Camoiinenko naropomzkernii Opmerom Ipyzx6u Haposis (1984), Opaenom “3a 3acity-
ru” III crymenst (2003), Opmenom kusizst fpociasa Myaporo V ta IV crynenis (2008, 2013),
[Touecnoro I'pamororo Tlpesuail Bepxosuoi Pamu Yxpaian (1987), € smaypearom lep:kaBHux
npemiit Ykpainu B rasysi Hayku i Texuiku (1985, 1996), [eprkaBuol mpemil YKpalnu B rasysi
ocsitu (2012), Pecnybikancskoi Mmosoizkaol mpemii imeni M. O. Octposcskoro (1968), mpemiit
Axkazemil nayk Ykpainum imeni M. M. Kpmrosa (1981) ta M. M. Boroso6osa (1998), mpemiii
HAH VYkpaiuau imeni M. O. Jlapertnesa (2000), M. B. Ocrporpascbkoro (2004) ta FO. O. Mu-
tpomnosibebkoro (2010), “CopociBebkuit ipodecop” (1998), 3aciykenuii Jisid HAyKu 1 TeXHIKH
Ykpainu (1998).

Amnarosito MuxaitjioBudy BIAIOCS JIOCSTTH YCIXiB Ta BUBHAHHS Y HAYKOBOMY CBITI 3aBJIsI-
KI HEOPJIUHAPHUM 3/II0HOCTSAM, OPUTIHAJIHHOMY CTUJIIO MUCJIEHHS Ta BEJIUKUM HAIIOJIETJIUBOCTI
i mpane3aarnocti. TakoMy HPOJIYKTUBHOMY TBOPHYOMY JIOBIOJIITTIO BH3HAYHOTO BYEHOI'O 3HA-
YHOIO MIPOIO CIIPHUSJIO JIOMAIITHE TEIJI0 POJIWHU, JAOpOTi fomy apyxkuHa JInma ['puropisna Ta
cun Anaroiii. Jluma ['puropiBaa € BipHUM JIpyroM, OIOpOIO Ta IMOMIYHHUIEIO BxKe MMoHa H0
pokiB. Bona — kanaumar ¢izuko-mMaTeMaTHIHUX HAyK, OaraTo PoOKiB mparoBaJa B lHcTuTyTi
kibepuerukun HAH Ykpaiuu, ocBideHa, npusiTHa, Ha3BUIaiiHO rocTuHHa jroanna. Cun, AHa-
TOJII, — BUCOKOOCBIY€HA MOJIOJIA JIIOJAUHA 3 IMUPOKUMU E€HIIUKJIONEIMIHIMA 3HAHHIME, TaJIa-
HOBUTHUIT HAYKOBEIlb, (paxiBellpb i3 reneruku. HaykoBuil cTyninb jokTopa dinocodil orpuman y
Himeuauni y Biztomomy ['erTinrencbkomy yHiBepcuTeTi. be3yMOBHO J101a0Th HACHATH BUYEHOMY
1 Ioro OHyKU.

Awnarostiit MuxaityioBud 1poJ/ioB:Ky€ HEBTOMHO IPAIIOBATH HA 0JIAr0 MATEMATHIHOI HAYKH.
Bin cnioBHenmit HoBUX ij1eit, cusr Ta HacHaru. Bij muporo cepiist OarkaeMo I0BiJIsIpOBI HOBUX J10-
CATHEHb, YCIIXiB Yy BCIX MOYNHAHHAX, TBOPYUX 3JIETIB, MIIIHOT'O 3/I0POB’s Ta BEJIMKOT'O CIMEITHOTO
MacTs Ha MHOTad 1 Oaras JiTa.
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ANATOLII MYKHAILOVYCH SAMOILENKO
To HIs 75TH BIRTHDAY

Anatolii Mykhailovych Samoilenko was born on January 2, 1938 in the village of
Potiivka (Zhytomyr Region, Ukraine). In 1960, he graduated from the Faculty of Mechani-
cs and Mathematics of the Shevchenko Kyiv State University with honors and entered the
post-graduate courses at the Institute of Mathematics of the Ukrainian Academy of Sciences.
In 1963, under the guidance of Academician Yu. A. Mitropol’skii, he defended his Candidate—
Degree Thesis “Application of Asymptotic Methods to the Investigation of Nonlinear Differential
Equations with Irregular Right-Hand Sides”. For a fairly short period of four years, he prepared
and defended (in 1967) his Doctoral-Degree Thesis “Some Problems of Periodic and Quasi-
periodic Systems”. V. I. Arnold and D. V. Anosov, world-known experts in this field, were his
opponents.

In 1963-1974, A. M. Samoilenko worked at the Kyiv Institute of Mathematics. In 1965,
A. M. Samoilenko started his pedagogical career at the Kyiv State University. In 1974, he recei-
ved the academic title of professor and headed the Chair of Integral and Differential Equations
at the Kyiv University.

In 1978, Prof. Samoilenko was elected to become Corresponding Member of the Academy
of Sciences of the Ukrainian SSR.

In 1987, he returned to the Institute of Mathematics, where he headed the Department of
Ordinary Differential Equations. In 1988, he was elected by the staff of the Institute to become
Director of the Institute and occupies this position up to now. In 1995, Prof. Samoilenko was
elected to become Full Member of the Ukrainian National Academy of Sciences. Since 2006,
he also works as Academician—Secretary of the Department of Mathematics of the Ukrainian
National Academy of Sciences.

The scientific interests of A. M. Samoilenko cover a broad range of the actual problems
of qualitative and analytic theory of differential equations, nonlinear mechanics, and related
topics of the theory of functions and other branches of mathematics.

A significant part of the results obtained by Academician Samoilenko and developed by
his disciples belongs to the fundamental directions of investigations of the Krylov—Bogolyubov
Kyiv Scientific School. Among the most important directions of these investigations, we can
mention the results in the theory of differential equations with impulsive action. As early
as in 1937, N. M. Krylov and N. N. Bogolyubov showed that the asymptotic methods of
nonlinear mechanics are applicable to equations with pulses. The systematic investigation of
these equations is directly connected with the name of Prof. Samoilenko. In 1961, his first
scientific publication was devoted just to this topic. In 1967, together with A. D. Myshkis,
he formulated general theorems on the existence of solutions and their extendability, as well
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as on the existence of solutions of the Cauchy problem for systems with pulses. In 1987, the
monograph by A. M. Samoilenko and M. O. Perestyuk became the first book in the world
literature containing fundamental results in the theory of impulsive systems.

A. M. Samoilenko continued the investigations of N. M. Krylov, N. N. Bogolyubov, A. N. Kol-
mogorov, V. I. Arnold, J. Moser, and Yu. A. Mitropol’skii and proposed an improvement of
the asymptotic method of successive change of variables. In 1969, this method was called the
“method of accelerated convergence”. In 1979, together with Acad. Mitropol’skii, he generalized
the asymptotic averaging method and established sufficient conditions for the decomposition of
asymptotic solutions. This theory was generalized, in particular, in the works written together
with R. I. Petryshyn.

The notion of the Green function in the problem of invariant torus of the linear extension of
a dynamical system on a torus introduced by Samoilenko on the Fifth International Conference
on Nonlinear Oscillations in Kyiv made a powerful impetus to the development various aspects
of the theory of perturbations and stability of toroidal manifolds. In the mathematical li-
terature, this notion is known under the name Green—Samoilenko function (first introduced by
the Moldavian mathematician I. U. Bronshtein).

The works of Prof. Samoilenko in the theory of multifrequency oscillations made an important
contribution to this theory and determined new directions of its investigation and development.
In the works written together with V. L. Kulyk, the authors developed the theory of alternating
Lyapunov functions for the investigation of the solutions of linear nonautonomous differential
systems and linear extensions of dynamical systems on a torus. The results obtained in this
field were generalized to the case of countable systems together with Yu. V. Teplis’kyi and to
the case of stochastic differential equations together with O. M. Stanzhitsky.

In 1965-1966, A. M. Samoilenko proposed an original method for finding periodic solutions of
ordinary differential equations. Later, it was called the “Samoilenko numerical-analytic method”.
Together with M. I. Ronto, V. I. Trofimchuk and their disciples, this method was generalized
to broad classes of boundary-value problems.

On the basis of the theory of generalized inverse operators, A. M. Samoilenko and A. A. Boi-
chuk developed the theory of Fredholm boundary-value problems for differential equations,
equations with delay, equations with impulsive action, and singularly perturbed systems. This
theory was developed for finding the solutions bounded on the entire real axis, for systems of
differential and difference equations under the conditions of dichotomy on the semiaxes for the
corresponding homogeneous system.

In 1968, A. M. Samoilenko solved the problem posed by V. I. Arnold and gave the analytic
proof of the equivalence of a smooth function to its Taylor polynomial in the vicinity of a critical
point of finite type. In 2008, this result was essentially generalized.

In recent years, he studied the problems of the linear theory of the systems ordinary di-
fferential equations connected with the investigation of invariant hyperplanes of these systems,
the notion of equivalence for these systems, and the Floquet—Lyapunov theory for periodic
systems of linear equations.

Academician Samoilenko is the author of more than 600 scientific works, including 30
monographs and 15 textbooks. Most of his works are translated into English and other languages.
According to the MathSciNet and Google Scholar Citations data, his works were cited 866 and
4903 times, respectively. His h-index is quite high and equal to 27.

As an excellent teacher, he gives much attention to training highly qualified scientific
personnel. Among his disciples, there are 33 Doctors and 82 Candidates of Science in Physics
and Mathematics. They successfully work in numerous mathematical centers throughout the
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world. His lectures are attended by thousands of students from the Kiev University and Nati-
onal Technical University of Ukraine “Kyiv Polytechnic Institute”, where he headed the Chair
of Differential Equations in 1998-2011. Together with hits colleagues from the Kiev University,
he prepared a series of textbooks in the theory of differential equations quite popular not only
in the Ukraine but also in many other countries. Prof. Samoilenko is also deeply involved in
the social life. His activities are aimed at the support of young Ukrainian mathematicians and
talented children.

A. M. Samoilenko is a Full Member of the National Ukrainian Academy of Sciences and
the European Academy of Sciences. He is also a Foreign Member of the Academy of Sci-
ences of Tajikistan, a member of the Ukrainian and American Mathematical Societies. Prof.
Samoilenko is also Editor-in-Chief of the “Ukrainian Mathematical Journal” and the journals
“Nonlinear Oscillations” and “Ukrainian Mathematical Bulletin” and a member of the Editorial
Boards of the Journals “Reports of the Ukrainian National Academy of Sciences”, “In the World
of Mathematics”, “Nonlinear Mathematical Physics”, “Memoirs on Differential Equations and
Mathematical Physics”, and others.

A. M. Samoilenko is decorated with the “Order of Friendship of Nations” (1984), “Order
of Merit” of the 3rd Degree (2003), and “Orders of the Prince Yaroslav the Wise” of the 5th
and 4th Degrees (2008, 2013). He was also awarded a Honorary Diploma of the Presidium
of the Supreme Soviet of Ukraine (1987). He is a winner of the State Prizes of Ukraine in
the Field of Science and Technology (1985 and 1996), State Prize of Ukraine in the Field
of Education (2012), Ostrovskii Republican Youth Prize (1968), Krylov (1981), Bogolyubov
(1998), Lavrentyev (2000), Ostrogradskii (2004), and Mitropol’skii (2010) Prizes of the Ukrai-
nian Academy of Sciences. Acad. Samoilenko is also a “Soros Professor” (1998) and a Honor
Worker of Science and Engineering of Ukraine (1998).

Tremendous scientific achievements of A. M. Samoilenko are explained by his great mathema-
tical talent, persistence, and efficiency in his work. Significant role in his life is played by his
strong family: his wife, Lypa Hryhorivna, and his son, Anatoly. Lypa Hryhorivna is his true
friend support, and assistant for more than 50 years. She was also a scientific researcher, Candi-
date of Sciences in Physics and Mathematics. For many years, she worked in the Institute of
Cybernetics of the Ukrainian National Academy of Sciences. She is a well-educated, friendly,
and hospitable person. His son Anatoly is a highly educated person with broad encyclopaedic
knowledge, talented geneticist, father of two children. His PhD Degree he got in Germany in
the famous Gottingen University. Grandchildren also inspire Anatolii Mykhailovych for his new
scientific acievements.

Prof. Samoilenko continues his intense scientific work in the field of mathematical science.
He is full of new ideas, energy, and inspiration.

We wish Academician Samoilenko strong health, family happiness, creative inspiration, and
new successes in his scientific work and personal life.

25



JMOEPEHIIIAJILHI PIBHAHHSA TA HEJITHIVHI
KOJINMBAHHA

DIFFERENTIAL EQUATIONS AND NONLINEAR
OSCILLATIONS

MULTIPERIODICAL SOLUTION OF THE QUASILINEAR
PARABOLIC SYSTEM WITH MULTIVARIATE TIME
Gulshat A. Abdikalikova, A. Berzhanov
Aktobe State University by K. Zhubanov, Aktobe, Kazakhstan
a_a_ galiya@Qmazl.ru

We consider the quasilinear parabolic equation

o =~ Ou o*u
= — —Au— — = t F (1t 1
U 37+j:1 o, U 17 +yu=f(r,t,x,y) + pF (1,t,2,y,u), (1)

L
where multivariate time (7,t) € Eyypm, * € E,, E, — n-measured of the Euclid space, y € E}f =
0, +00), (1, t,2,y) € B, i A = 6‘9—;% + 68—53 +...+ % — operator of Laplase; v = const > 0;
g > 0 — small parameter; f (7,¢,z,y) and F (7,t,x,y,u) — known vector-functions.

Assumptions are fulfilled condition of (S) for functions f (7,t,z,y) and F (7,t,x,y, u):

1) for functions f(7,t,x,y) and F (7,t,z,y,u) are expected that meet the conditions of
periodicity:

f(T+0,t+kw,x+po,y) = f(1,t zy),
F(r+0,t+kw,z+po,y,u)=F (r,t,z,y,u).

There 0,wy, ...,wn, 01, ...,0, — periods, k € Z™, p € Z", kw = = (kiw, kows, ..., kW) —
m-vector, po = (p101, P202, ..., Pn0y) — N-vector;

2) condition of Gelder on 7,¢ with exponents § and on x,y with exponents a, a € (0,1),
on u condition of Lipschitz.
Problem. Find sufficient conditions existence and uniqueness (6,w, o) — periodic on 7, ¢,z of

solutions of the quasilinear equations (1).
In this abstract using idea works [1] — [2]. Then the equation (1) will take type

LU - /"LF* (T7 t? I? y? U) Y (2)

where F* (1,t,z,y,v) = F (1,t,z,y,u* + v).
The operator of 7" which displays every vector-function g (7,¢,z,y) € H* (EJr

1+m+n+1) in the
vector-function

Gy (1, t,z,y) = (Tg) (1,t,2,y) =

:M///V(Ty S,%S)U(T,&yﬂ?) UO (T7syt_67—|—63) 6_7(7—_5)X

7ooEnE1+
XF* (s, t —er+es,&,m,g(s,t —er +es,&,n))dndéds.

By p € (0, ) the operator of T" displays the class H* (E1++m+n+1) to in itself. The operator of
T will be the operator of compression in the give class. On the theorem Kachchiopoli — Banach
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3] in the H* (EY,,, 41) existence uniqueness fixed point g* = g* (7,¢,z,y) of operator T'.
Theorem. If executed the condition (S) that ezistence @ > 0 such that on 0 < u < i equation
(1) have uniqueness (0,w, o) periodicity solution on 7,t and x from class H* (E{,,,\n1)- By
w — 0 converge to solution u* (7,t,x,y) nonhomogeneous equation.
1. Umbetzhanov D. U. Almost periodic solutions of evolutions equations. Alma-Ata: Nayka, 1990.
184 p. (in Russian).
2. Asanova A. T. Limited solution of the nonlinear parabiloc equations // Izvestiya MN — AN RK.
Ser. fiz-mat. 1997. No. 1, pp. 33-39. (in Russian).
3. Bogolyubov N. N.; Mitropolskii Y. A. Asymptotical method in the theory non linear fluctuation.
M.: 1968. 408 p. (in Russian).

PROPERTIES OF SOLUTIONS OF SYSTEMS OF NONLINEAR
ORDINARY DIFFERENTIAL EQUATIONS, ISOLATED BOUNDED ON
THE WHOLE AXIS
A. D. Abildayeva, D. S. Dzhumabaev
Institute of mathematics and mathematical modelling MES RK, Almaty, Kazakhstan
azizakz@mail.ru, dzhumabaev@list.ru

Consider on R = (—00,00) a system of nonlinear differential equations

d
—=fltx), weR" (1)
where f: R X R" — R" is continuous, ||z| = max |z;].

The problems of the existence of a bounded solution to equation (1) and the construction

of regular boundary value problems, allowing with a given accuracy, to determine a restriction
of limited solutions to a finite interval, are investigated. For nonlinear problems the isolation of
solutions is as important as the uniqueness of solutions for linear problems. However, the isolated
and bounded on whole axis solution, viewed as an isolated element of the set of bounded on R
solutions of equation (1), in general, does not possess the property of continuous dependence
on changes of the right side of the differential equation. Since this property is required under
the construction of approximating regular boundary value problems, the isolated bounded on
the whole axis are investigated in the sense of the following definition.
Definition. The function z*(t) is called “isolated” bounded on the whole axis solution of (1),
if there exist constants py > 0, Ly > 0 such that the function f(t,x) in G*(po) = {(t,z) :
t € R, ||lz—2*(t)|| < po} has uniformly continuous derivative f,(t,x), the inequality || f. (¢, )| <
< Ly s fulfilled and the non-linearized system of ordinary differential equations

d ,
d—i = f(ta* ())y+elt), teR, yeR

for each n vector-function ¢(t) bounded on R has a unique bounded on R solution.

“Isolated” bounded on R solutions to equation (1) are investigated by the parameterization
method [1]. On its base a family of infinite systems of linear equations with respect to the
input parameters is constructed. It is established that the existence of solution in the space of
bounded sequences for a certain system of this family is equivalent to the existence of “isolated”
bounded on R solution. It is proved that the “isolated” bounded on R solutions, are stable to
perturbations of the right hand side of (1). For limited steady-state differential equations the
problem of the approximation of “isolated” bounded on R is solved solution.
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1. D. S. Dzhumabaev, Singular boundary value problems and their approximation for nonlinear
ordinary differential equations // Comput. Math. and Math. Phys. 1992. Vol. 32. No 1. P. 10—
24.

GLOBAL ASYMPTOTIC STABILITY OF IMPULSIVE
COHEN-GROSSBERG NEURAL NETWORKS OF NEUTRAL TYPE
H. Akcal, V. Covachev?, Z. Covacheva?

!Abu Dhabi University, Abu Dhabi, UAE
2Sultan Qaboos University, Muscat, Oman
3Middle East College, Muscat, Oman
Haydar. Akca@adu.ac.ae, vecovachev@hotmail.com, zkovacheva@hotmail.com

We consider an impulsive Cohen—Grossberg neural network of neutral type

i(t) + D20 ety (t — 75) = ai(zi(t))[—bi(wi(t))+
+ 20 cijfi(x(t) + D20, dijgi(x(t — 75)) + L],
t>ty=0, t+#ty,
Azi(ty) = viewi(te) + D25, ik (te — 75) + Gin
ke N=1{1,23,...},
zi(s) = ¢i(s), se€[-7,0,, T= m?l{Tj}, i=1,m.
J=1im
This system is more general than in [1] and provided with impulsive conditions. A discrete
analogue of this system was considered in our previous paper [2]. Sufficient conditions for the
existence and global asymptotic stability of a unique equilibrium point of the system considered
are obtained by exploiting an appropriate Lyapunov functional. The conditions obtained are
much more precise than in [1]. An example is given.
1. C.-J. Cheng, T.-L. Liao, J.-J. Yan and C.-C. Hwang. Globally asymptotic stability of a class
of neutral-type neural networks with delays. IEEE Trans. Systems Man Cybernet. Part B, 2006,
36, 1191-1195.
2. V. Covachev, H. Akca and M. Sarr. Discrete-time counterparts of impulsive Cohen—Grossberg
neural networks of neutral type. Neural Parallel Scientific Comput., 2011, 19, 345-360.

ABOUT A NONLOCAL BOUNDARY VALUE PROBLEM FOR THE
SYSTEM OF HYPERBOLIC EQUATIONS WITH IMPULSE EFFECTS
A. T. Asanova
Institute of mathematics and mathematical modelling, Almaty, Kazakhstan
anarasanova@list.ru, anar@math.kz

We consider the nonlocal boundary value problem for second-order system of hyperbolic
equations with impulse effects of fixed points on rectangle 2 = [0, 7] x [0, w]

D?u ou ou
521 —A(t,x)%—i—B(t,x)E—i-C(t,x)uﬂLf(t,x), t # i, (1)
u(t,0) = ¥(t), te[0,7], (2)
P(x)u(0,z) + S(x)u(T,x) = p(z), =z €[0,w], (3)
ou(t; +0,2)  Ou(t; —0,z) ou(t; +0,x) e
o — o = Ul(a:)a—x + @i(z), i=1,k, (4)
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where u = col(uy,usg, ..., u,), n X n matrices A(t,z), B(t,x), C(t,z), n-vector function f(t,x)
are continuous on (2, n x n matrices U;(z), n-vector functions ;(x), j = 1,k are continuous on
[0,w], and n-vector function 1 (t) are continuously differentiable on [0, T, and matrices P(x),
S(z), n-vector function p(z) are continuously differentiable on [0,w], 0 < t; <ty < ... <tp < T.
The initial data are satisfied of the coordination conditions: P(0)(0) + S(0)y(T) = (0).

A piecewise continuous on {2 function u(t, x) that has piecewise continuous on € the partial
Ou(t,z) Ou(t,r) *u(t, )

ox = Ot ' Oxot o
system (1) for all (¢,z) € Q, is out lines t = ¢;, i = 1, k, and the boundary conditions (2), (3)
and impulse effects on the fixed points (4).
In the present communication are investigated a questions of existence and uniqueness of the
solution to the problem (1)—(4). The method of introduction functional parameters [1-2, 5, 7]
develops on nonlocal boundary value problems for systems hyperbolic equations with impulse
effects. Algorithms for finding approximate solution of the problem (1)—(4) are constructed
and conditions of existence unique solution are established in terms of the initial data. In
[3-4, 6] were obtained the coefficient criteria of well-posed solvability of a nonlocal boundary
value problems without impulse effects. On the basis of these results necessary and sufficient
conditions of well-posed solvability to problem (1)—(4) were investigated.
1. A. T. Asanova, D. S. Dzhumabaev. Unique Solvability of the Boundary Value Problem for
Systems of Hyperbolic Equations with Data on the Characteristics. Computational Mathematics
and Mathematical Physics, 2002, 42, 1609-1621.

2. A.T. Asanova, D. S. Dzhumabaev. Unique Solvability of the Nonlocal boundary Value Problems
for Systems of Hyperbolic Equations. Differential Equations, 2003, 39, 1343-1354.

3. A. T. Asanova, D. S. Dzhumabaev. Correct Solvability of a Nonlocal Boundary Value Problem
for Systems of Hyperbolic Equations. Doklady Mathematics, 2003, 68, 46-49.

4. A.T. Asanova, D. S. Dzhumabaev. Well-Posed Solvability of Nonlocal Boundary Value Problems
for Systems of Hyperbolic Equations. Differential Equations, 2005, 41, 352-363.

5. A. T. Asanova. On the unique solvability of a nonlocal boundary value problem with data on
intersecting lines for systems of hyperbolic equations. Differential Equations, 2009, 45, 385-394.

6. A. T. Asanova, D. S. Dzhumabaev. Well-Posed Solvability of Linear Nonlocal Boundary Value
Problem for Systems of Hyperbolic Equations. Dopovidi (Reports) NAS Ukraine, 2010, 7-11.

7. A. T. Asanova. On a boundary-value problem with data on non-characteristic intersecting lines
for a system of hyperbolic equations with mixed derivative. Nonlinear Oscillations, 2012, 15,
3-12.

derivatives , is called a solution to problem (1)—(4) if it satisfies

ON ASYMPTOTIC BEHAVIOR OF SOLUTIONS TO NONLINEAR
HIGHER-ORDER DIFFERENTIAL EQUATIONS
I. V. Astashova
Lomonosov Moscow State University, Moscow, Russia
ast@diffiety.ac.ru

For the equation

(n) _

Yy =p(z,y, ...y ) yFseny, n>2, k> 1, (1)

I. T. Kiguradze posed the problem on asymptotic behavior of its positive solutions such that
y(x) — 400 as © — x* — 0. For these solutions to equation (1) with n = 2, he found an
asymptotic formula and supposed all such solutions to have powered asymptotic behavior for
all other n, too [1].
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For n = 3 and n = 4, it was proved [2| that under some conditions on the function p(z,y,...)
all such solutions behave as

y(r)=Cx* —2)"“(1+o0(1), x—z"-0, (2)
: n ala+1). (a+n—1)\=
with o = m, C = ( s ) ) (3)

So, the hypothesis of I. T. Kiguradze was confirmed in this case.
Existence of solutions satisfying (2)—(3) was proved for arbitrary n > 2. For all 2 <n < 11,
(n — 1)-parametric families of such solutions to equation (1) were proved to exist [2].
For the equation
y™ = (=D)"y()t, k> 1 (4)

it was proved [3] that for any N and K > 1 there exist an integern > N andk € R, 1 <k < K,
such that equation (4) has a solution

y(r) = (x —2%)"* h(log (z — 27)),

where h is a positive periodic non-constant function on R. The above solution with the substi-
tution x — —x gives the negative answer to the conjecture of Kiguradze for large n.

Still it was not clear how large n should be for existence of that type of solutions.
Theorem. Suppose 12 < n < 14. Then there exists k > 1 such that equation (1) with p(x) =1
has a solution y(x) satisfying

y(z) = (2" — )7 hy(log(z* —2)),  j=0,1,...,n—1,

with periodic positive non-constant functions h; on R.
For n = 12 this result was proved earlier [4].
The research was supported by RFBR (grant 11-01-00989).

1. Kiguradze I. T, Chanturia T. A. Asymptotic properties of solutions of nonautonomous ordinary
differential equations. Dordrecht-Boston-LondonKluwer, Academic Publishers, 1993.

2. Astashova I. V. Qualitative properties of solutions to quasilinear ordinary differential equations.
In: Astashova I. V. (ed.) Qualitative Properties of Solutions to Differential Equations and Related
Topics of Spectral Analysis: scientific edition, M.: UNITY-DANA, 2012, p. 22-290. (Russian)

3. Kozlov V. A. On Kneser solutions of higher order nonlinear ordinary differential equations. Ark.
Mat., 1999, 37(2), p. 305-322.

4. Astashova l. V., Vyun S. A. On positive solutions with non-power asymptotic behavior to Emden-
Fowler type twelfth order differential equation. Differential equations, 2012, 48(11), p. 1568-1569.
(Russian)
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ASYMPTOTIC BEHAVIOR OF SOLUTIONS OF NONLINEAR
DIFFERENCE EQUATIONS
Ali Mahmud Ateiwi
Department of Mathematics, Faculty of Science, AL-Hussein Bin Talal University,
P. O. Box (20), Ma’an — Jordan

atetwi@hotmail.com

We study asymptotic behavior as n — oo of solutions of nonlinear difference equations

Yn+1 = Yn + Anyn + fn(yn) (1)

by using construction of a such linear system of difference equations
Tpi1 = Tp + Apty, (2)

for which asymptotic behavior of solution is the same as behavior of solution of the original
system.
Definition 1.1. Systems (1) and (2) are asymptotically equivalent for n — oo if there exists a
one-to-one correspondence between their solutions x, and y, such that

lim |z, —y,| =0.

n—oo
Definition 1.2. System (1) is called exponentially dichotomic on A if there exist two

complementing projectors P;, P, and also positive constants vy, ve, Ny, Ny such that the
following inequalities hold:

| X0 P X || < Ni(L+a) 7m0 > g (3)

and
| X0 PoX g || € No(L+ @)™ ng >, (4)

We prove the asymptotic equivalent of systems (1) and (2).

UNIQUE SOLVABILITY OF LINEAR BOUNDARY VALUE PROBLEMS
FOR FREDHOLM INTEGRO-DIFFERENTIAL EQUATIONS WITH
DEGENERATE KERNEL
E. A. Bakirova
Institute of mathematics and mathematical modelling MES RK, Almaty, Kazakhstan
bakiroval97/,@mail.ru

Integro-differential equations arise in many areas of applied mathematics to describe
processes with the aftereffects. The existence and construction of approximate methods for
finding solutions of boundary value problems for integro-differential equations are investigated
by many authors. The basic methods of investigation and solving of linear boundary value
problems for Fredholm integro-differential equations are A. I. Nekrasov’s method [1] and Green’s
function method. However, these methods do not allow us to set a criterion for the solvability
of linear boundary value problems. Therefore, in [2| after replacing the integral member by the
corresponding sum the linear boundary value problem for Fredgolm integro-differential equation
is approximated by boundary value problem for the loaded differential equation. The necessary
and sufficient conditions for correct solvability of initial problem are obtained in terms of the
approximating boundary value problems. In [3| there was proposed a method of investigating

31



and solving linear boundary value problem based on partition of the interval and introduction
of additional parameters. Using of this method allowed us establish a solvability criterion of
the given problem in terms of the fundamental matrix of the differential part and resolvent of
auxiliary Fredholm integral equation.

In the present report on [0, 7] we consider a linear two-point boundary value problem for
Fredholm integro-differential equation with degenerate kernel

C;—f = A(t)xr + /;%(twk(s)x(s)ds + f(t), reR" M
BZL’(O) + OZL‘(T) =d, de R", (2)

where the (n x n) matrices A(t), vx(t) ¥x(s) and n vector f(t) are continuous on [0, 7).

The degeneracy of the kernel of the integral member provides to obtain a criterion for the
unique solvability of problem (1), (2) without the use of the resolvent of the integral equation.
There is also not used the fundamental matrix of the differential part. Coefficient necessary and
sufficient conditions for the unique solvability of the problem (1), (2) are set. An algorithm for
finding of approximate solution to problem (1), (2) is present.

1. A. 1. Nekrasov, About one class of linear integro-differential equations // Trudy TsAGI, 1934,

issue 190, 1-25 (in Russian).
2. D. S. Dzhumabaev, E. A. Bakirova, Criteria for the well-posedness of a linear two-point boundary
value problem for systems of integro-differential equations // Differential Equations. 2010.
Vol. 46. No. 4. pp. 553-567.

3. D. S. Dzhumabaev, A method for solving the linear boundary value problem for an integro-
differential equation // Computational Mathematics and mathematical Physics, 50 (2010), No. 7,
1150-1161.

BOUNDED SOLUTIONS OF DIFFERENTIAL EQUATIONS WITH
UNBOUNDED OPERATOR IN FRECHET SPACE
A. A. Boichuk, O. O. Pokutnyi
Institute of mathematics of NAS of Ukraine, Kiev, Ukraine
boichuk.aa@gmail.com, lenasas@gmail.com

The report is devoted to obtaining of necessary and sufficient conditions for existence of
generalized solutions bounded on the entire real axis of differential equation

dz(t
M0 At + ), teR )
in Frechet space (F,|| - ||n)nen. Unbounded operator-function A(¢) with dense domain

D(A(t)) = F is infinitisemal operator of evolution semigroup {U(¢,7)| t,7 € R}, extended by
continuity on space F'. The notion of exponential dichotomy on the semi-axes for homogeneous
equation is proposed by analogy [1 — 3|. It is shown, that the problem of existing of
generalized solutions of equation (1) is equivalent condition of exponential dichotomy on both
semi-axes with projector-valued functions {Pj(t)}i>0,{P-(t)}t<o respectively. Condition of
existence of generalized almost periodic solutions of equation (1) is given. Generalized solutions
of (1) built with using generalized-inverse operators 2] and generalized Green’s operator [3 — 5].
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1. Palmer K. J. Exponential dichotomies and transversal homoclinic points. J. Differential Equa-
tions. — 1984. — V. 55. — P. 225-256.

2. Boichuk A. A., Samoilenko A. M. Generalized inverse operators and Fredholm boundary value
problems. — VSP, Utrecht—Boston. — 2004. — 317 p.

3. Boichuk A. A.] Pokutnyi O. O. Bounded solutions of linear differential equations in Banach
space. Nonlinear oscillations (Nelinijni kolivannya). — 2006. — V. 9, No. 1. — p. 3-14.

4. Pokutnyi O. O. Generalized bounded solutions of linear evolution equations in locally-convex
spaces. Journal of numerical and applied mathematics. — 2009. — V. 98, No. 2. — p. 35—40.

5. Pokutnyi O. O. Bounded solutions of linear and weakly nonlinear differential equations in Banach
space with unbounded operator in linear part. Differential equations. — 2012. — V. 48, No. 6. —
p. 803-813 (in Russian).

SOME GENERIC NECESSARY CONDITIONS OF EXISTENCE OF A
CENTER
D. Boularas
Xlim, UMR 6090, DMI, Faculté des Sciences et Techniques, Université de Limoges, France
boularas@unilim. fr
Let’s consider the differential system

dx’ ,
CZ = Pi(z), i=12....n (1)
where P!, i = 1,2,...,n are polynomials of degree m with coefficients in the field C.

Using the matricial presentation of the formal integrability (in terms of the formal series), we

investigate necessary conditions of existence of a formal integral near a singular point. When

oP
the linear part A = —(0) # 0 (see |1]), we have found some diophantine equation, called
T

“starting equation”, satisfied by the multi-degree of the leading monomial of the formal integral.
For example, when n = 2, the valuation d = d; + dy of any formal first integral of (1) has to
satisfy the equation

(dy — do)? Det(A) + dydyTrace’(A) = 0.

In the present talk, we continue this investigation and discuss the eventual application to the
“center-focus” problem.

1. D. Boularas, A. Chouikrat, Equations d’amorcage d’intégrales premiéres formelles, Linear and
Multilinear Algebra, 2006, vol. 56, n° 3.

MINIMAL TIME AND MINIMAL NORM CONTROL
O. Carja!, A. Lazu ?
L“Al. 1. Cuza” University, lasi, Romania
Octav Mayer Institute of Mathematics (Romanian Academy), lagi, Romania
2Gh. Asachi University, Iasi, Romania
ocarjaQuaic.ro, vieru_ alina@yahoo.com
Consider the control system
y' = Ay + Bu,

where A generates a Cy-semigroup and B € L(U, X), X, U being Banach spaces. Let y(t, z,u)
be the solution starting from x with control u. For fixed x € X, define

E(t) = inf{||u|oo|u € L>(0,t;U); y(t,z,u) = 0},
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T(p) = inf{ty(t,z,u) = 0; ||ul|s < p}-.

We discuss the relations

This is related to [1].

1. Gengsheng Wang and Enrique Zuazua. On the equivalence of minimal time and minimal
norm controls for internally controlled heat equations. SIAM J. Control Optim., 2012, 50 (5),
2938-2958.

A NEW BIDIRECTIONAL GENERALIZATION OF
(2+1)-DIMENSIONAL MATRIX K-CONSTRAINED KP AND MKP
HIERARCHIES
O. Chvartatskyi, Yu. Sydorenko
Ivan Franko National University of L’viv, L’viv, Ukraine
alex.chvartatskyy@gmail.com, y_ sydorenko@franko.lviv.ua

We introduce a new bidirectional generalization of the (2+1)-dimensional k-cKP and k-
cmKP hierarchies ((2-+1)-BDk-cKP, respectively (2+41)-BDk-cmKP hierarchy). The (2+41)-
BDk-cKP hierarchy extends the (2+1)-dimensional k-cKP hierarchy that was introduced in
[1, 2] and recently investigated in [3, 4|. The (2+1)-BDk-cmKP hierarchy generalizes the (2+1)-
dimensional k-cmKP hierarchy that was proposed in [4].

The (2+1)-BDk-cKP hierarchy includes new generalizations of such systems as the well-
known Davey-Stewartson system

Wty = Ugg + Uyy — 25U, Syy = (’u|2)m + (’u|2)yy’ (1)

where v and S are complex- and real-valued functions respectively, the (2+1)-dimensional
extension of the mKdV equation

Gty T CLsza — Colyyy — 3c11iGe [ |a2dy + 3eapgy [ q|2dz+
(2)

+3copq [(qqy)ydr — 3cipg [(g29)dy =0, 1,2, p € R,

where ¢ is a complex-valued function, and their matrix versions. Some members of the (2+41)-
BDk-cKP and (2+1)-BDk-cmKP hierarchies including matrix generalizations of equations (1)
and (2) and their representations via integro-differential operators were considered recently
in [5]. The (2+1)-BDk-cmKP hierarchy also includes Nizhnik equation [6], (2+1)-dimensional
extension of Chen—Lee-Liu equation and their vector-matrix generalizations. We also propose
dressing methods via Binary Darboux Transformations for the (2+1)-BDk-cKP hierarchy [7].
In particular, we elaborate dressing methods for the matrix generalizations of the Davey—
Stewartson system that (2-+1)-BDk-cKP hierarchy contains.

1. Yu. O. Mytropolsky, V. H. Samoilenko and Yu. M. Sidorenko. Spatially-two-dimensional generali-
zation of Kadomtsev—Petviashvili hierarchy with nonlocal constraints. Proceedings of NSA of
Ukraine. 1999, 8, P. 19-23.

2. A. M. Samoilenko, V. G. Samoilenko and Yu. M. Sidorenko. Hierarchy of the Kadomtsev—
Petviashvili equations under nonlocal constraints: Many-dimensional generalizations and exact
solutions of reduced system. Ukr. Math. Journ. 1999, 51 (1), P. 86-106.

3. X. J. Liu, Y. B. Zeng and R. Lin. A new extended KP hierarchy. Phys. Lett. A. 2008, 372,
P. 3819-3823.
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4. X.J. Liu, R. Lin, B. Jin and Y. B. Zeng. A generalized dressing approach for solving the extended
KP and the extended mKP hierarchy. J. Math. Phys. 2009, 50, P. 053506-1 — 053506-12.

5. O. I. Chvartatskyi and Yu. M. Sydorenko. Matrix generalizations of integrable systems with Lax
integro-differential representations. J. Phys.: Conf. Ser.. 2013, 411, P. 012010-1 — 012010-11,
http://arxiv.org/abs/1212.3444

6. L. P. Nizhnik. Integration of multidimensional nonlinear equations by the inverse problem
method. Dokl. Akad. Nauk SSSR. 1980, 254 (2), P. 332-335

7. O. Chvartatskyi and Yu. Sydorenko. A new bidirectional generalization of (2-+1)-dimensional
matrix k-constrained KP hierarchy. submitted to J. Math. Phys. 2013.

BOUNDARY-VALUE PROBLEM WITH INITIAL JUMP FOR A
SINGULARLY PERTURBED INTEGRAL-DIFFERENTIAL
EQUATIONS
M. K. Dauylbayev
Al-Farabi Kazakh National university, Almaty, Kazakhstan
dmk57@mail.ru

Let’s consider in the interval [0, 1] the third order linear integral-differential equation with
the small parameter € > 0 at the highest derivative:

Loy(t,e) =%y +cAo(t)y” + A1(t)y + As(t)y /ZH (t, )y (z,e)dr (1)

with boundary conditions:

hy(t) =y(0,e) =a,  hay(t) =y'(0,6) =6, hay(t) = y(l,e) = . (2)
We suppose that the roots of the additional characteristic equation u? + Ag(t) - u + Ay (t) =0
satisfy the conditions p1(t) < —vy; < 0, pa(t) > v2 > 0.

A similar problem for differential equations considered in [1]. For the solution of the integral-
differential boundary-value problem (1), (2) under certain specific conditions one has the followi-
ng asymptotic as € — 0 estimates:

[yt )| < C(Jal + 18] + 7] max [y (¢ 1)] + max [F(8)])+

0<t<1

i
(Il + 181+ Iyl max | Ha (2, 1)| + max |F(0)]) +

C i |
+§e—w%(|ay+em| 7] max |Hy(t,1)] + max |F()|>, i=0,1,2,

0<t<1

where C' > 0 is a constant independent on €.
It follows that as ¢ — 0 the values 3/(0, ), ¥”(0, ) have the order of greatness

y'(0,¢) = 0@), y'(l,e) = O(%), y"(1,e) = O(é), e —0.

Thus, it follows, that the solution of the boundary problem has an initial jumps at both
ends of the interval, and the various orders. Namely, at ¢ = 0 the initial jump has first order

and at ¢ = 1 the initial jump has zero order.
1. Kasymov K. A., Zhakipbekova D. A., Nurgabyl D. N. Presentation of the boundary-value problem

for a linear differential equation with a small parameter at the highest derivatives. Vestnik
KazNU. Ser. mathem., mech., computer science, 2001, Ne 3, pp. 73-78.
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ON SOLUTIONS OF THE SU(2)-REDUCTIONS OF THE

YANG-MILLS EQUATIONS

V. S. Dryuma
Institute of Mathematics and Computer Science, 5, Academiei str., MD-2028 Chisinau,
Republic of Moldova

valdryum @gmail.com; valery@dryuma.com

New particular solutions of the nonlinear equation

axayf($ay)_f(xay) _07 (1)
and its two-component generalization
O o) = )b 9) =0, o h(ey) —hy) f @y =0, (@)
5:an >?J Jy 7y - 9 axay 7y 79 7y - 9

which are known examples of reduction of the full SU(2) Yang-Mills system of equations
pOudy = 0,0, A+ [Ay, (0,4, — 0,4, + [, A = (A, A, = 0 (3)

are obtained.
The system of the equations

0 0 0? 0
o . 0. N B

2

0
8t82f(f’ t) + f(fa tf&f(fa t) = 07

which is an example of a new multidimensional reduction is considered.

Particular solutions of this system of equations are constructed and their properties are
discussed.

For deriving solutions of considered equations is applied the method of parametric
presentation of the functions and their particular derivatives which was developed by author
[1]. As a result of application of this method, the equation can be transformed into another
equation, with the help of which you can obtain non-trivial solutions of the original equation.

For example, the equation (1) can be transformed to the equation

0 0 0

82
OtOE

060 € 0 (D) =0 (4)

53/2\/6
\/(2+£ Cq 62)(72 Cgt+01) ’
result of a reverse transformation, it turns out nontrivial solution of the original equation (1).

As a

The simplest solution of the equation (4) has the form 6 (£,t) =

1. Dryuma V. On the equations determining the Ricci flows on manifolds. International Journal
of Geometric Methods in Modern Physics, Vol. 10, No. 4 1320009 (9 pages), World Scientific
Publishing Company (2013).
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GLOBAL BIFURCATIONS OF LIMIT CYCLES
IN POLYNOMIAL DYNAMICAL SYSTEMS
V. A. Gaiko
National Academy of Sciences of Belarus, Minsk, Belarus
valery.gaiko @gmail. com

We carry out the global qualitative analysis of polynomial dynamical systems. To control all
of their limit cycle bifurcations, especially, bifurcations of multiple limit cycles, it is necessary to
know the properties and combine the effects of all of their rotation parameters. It can be done
by means of the development of a new bifurcational geometric method based on the well-known
Weierstrass preparation theorem and the Perko planar termination principle stating that the
maximal one-parameter family of multiple limit cycles terminates either at a singular point
which is typically of the same multiplicity (cyclicity) or on a separatrix cycle which is also
typically of the same multiplicity (cyclicity) [1].

This principle is a consequence of the principle of natural termination which was stated
for higher-dimensional dynamical systems by A. Wintner who studied one-parameter families
of periodic orbits of the restricted three-body problem and used Puiseux series to show that
in the analytic case any one-parameter family of periodic orbits can be uniquely continued
through any bifurcation except a period-doubling bifurcation. Such a bifurcation can happen,
e.g., in a three-dimensional Lorenz system [1]. Besides, the periods in a one-parameter family of
a higher-dimensional system can become unbounded in strange ways: for example, the periodic
orbits may belong to a strange invariant set, strange attractor, generated at a bifurcation value
for which there is a homoclinic tangency of the stable and unstable manifolds of the Poincaré
map. This cannot happen for planar systems. That is why the Wintner—Perko termination
principle is applied for studying multiple limit cycle bifurcations of planar polynomial dynamical
systems [1].

If we do not know the cyclicity of the termination points, then, applying canonical systems
with field rotation parameters, we use geometric properties of the spirals filling the interior and
exterior domains of limit cycles. Applying this method, we have solved, e. g., Smale’s Thirteenth
Problem proving that the Liénard system with a polynomial of degree 2k + 1 can have at most
k limit cycles [2]. Generalizing the obtained results, we have also solved the problem of the
maximum number of limit cycles surrounding a singular point for an arbitrary polynomial
system [3] and Hilbert’s Sixteenth Problem for a general Liénard polynomial system with an
arbitrary (but finite) number of singular points [4, 5|.

Finally, applying the same approach, we consider three-dimensional polynomial dynamical
systems and, in particular, complete the strange attractor bifurcation scenario in the classical
Lorenz system globally connecting the homoclinic, period-doubling, Andronov—Shilnikov, and
period-halving bifurcations of its limit cycles.

1. V. A.Gaiko. Global Bifurcation Theory and Hilbert’s Sixteenth Problem. — Boston: Kluwer
Academic Publishers, 2003.

2. V. A. Gaiko. Limit cycles of Liénard-type dynamical systems. Cubo, 2008, vol. 10, p. 115-132.

3. V. A.Gaiko. On limit cycles surrounding a singular point. Differ. Equ. Dyn. Syst., 2012, vol. 20,
p. 329-337.

4. V. A.Gaiko. The applied geometry of a general Liénard polynomial system. Appl. Math. Letters,
2012, vol. 25, p. 2327-2331.

5. V. A. Gaiko. Limit cycle bifurcations of a general Liénard system with polynomial restoring and
damping functions. Int. J. Dyn. Syst. Differ. Equ., 2012, vol. 4, p. 242-254.
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QUANTUM KINETIC EQUATIONS OF MANY-PARTICLE SYSTEMS
IN CONDENSED STATES
V. 1. Gerasimenko
Institute of Mathematics of NAS of Ukraine, Kyiv, Ukraine
gerasym@imath.kiev.ua

Recently the considerable advance in the rigorous derivation of quantum kinetic equations
in the mean field scaling limit, such as the nonlinear Schrodinger equation and the Gross—
Pitaevskii equation is observed. In the scaling limit approach to the construction of kinetic
equations one of the essential assumptions is that initial data must satisfy a chaos property, i.e.
the initial state is completely determined by a sequence of products of the one-particle density
operators. At the same time it is well known that, for instance, the equilibrium state of the
Bose condensate is characterized by correlations of particles in contrast to the gaseous state.
Thus, the validation of quantum kinetic equations in case of presence of correlations at initial
time, in particular for condensed states, remains an open problem so far.

We generalized the concept of quantum kinetic equations in case of the kinetic evolution
involving correlations of particle states at initial time, for instance, correlations characteri-
zing the condensed states. We prove that in fact, if initial data is completely specified by
a one-particle marginal density operator and initial correlation operators, then all possible
states of infinite-particle systems at an arbitrary moment of time can be described within the
framework of a one-particle density operator governed by the kinetic equation, whose coeffici-
ents are determined by the initial correlation operators [1].

The actual kinetic equations that describe the evolution of interacting particles in the
condensed states, are derived in appropriate scaling limits on the basis of the established
quantum kinetic equation. The mean field scaling asymptotics of a solution of the generalized
quantum kinetic equation of many-particle systems in condensed states was been considered.
These results extended to quantum systems of bosons and fermions.

We note that one more approach to the construction of the kinetic equations in the mean
field limit, in case of the presence of correlations at initial time, was developed on the basis of
the description of the kinetic evolution in terms of marginal observables [2].

The developed approaches are also related to the problem of a rigorous derivation of the non-
Markovian kinetic-type equations from underlaying many-particle quantum dynamics which
make it possible to describe the memory effects of particle and energy transport in quantum
fluids.

1. V. I. Gerasimenko and Zh. A. Tsvir. On quantum kinetic equations of many-particle systems in

condensed states. Physica A: Stat. Mech. Appl., (2012), 391, 6362-6366.

2. V. I. Gerasimenko. Heisenberg picture of quantum kinetic evolution in mean-field limit. Kinet.
Relat. Models, (2011), 4, 385-399.

MORSE-SMALE DIFFEOMORPHISMS: BIFURCATIONS,
INTERRELATION BETWEEN DYNAMICS AND TOPOLOGY OF
AMBIENT MANIFOLD
V. Z. Grines
Lobachevsky State University, Nizhni Novgorod, Russia
vgrinesQyandez.ru

The report is devoted to exposition of results on dynamics of Morse-Smale diffeomorphi-
sms in dimension 3 obtained in recent time by the author in collaboration with Russian
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(V. Medvedev, O. Pochinka, E. Zhuzoma) and French (C. Bonatti, F. Laudenbach) mathemati-
cians. We will discuss questions of topological classification of diffeomorphisms, interrelation
between dynamics and topology of ambient manifold, existence of global Lyapunov function
whose set of critical points coincide with nonwandering set (such function is called energy functi-
on) and existence of simple arc which joins two Morse-Smale diffeomorphisms on 3-manifold.
The survey of the results and references can be found in [1], [2].

The author thanks RFBR 12-01-00672-a for the financial support.

1. V. Z. Grines, O. V. Pochinka. Morse-Smale cascades on-manifolds. Uspehi matematicheskih
nauk, 2013, 68:1(409), 129188.

2. V. Z. Grines, O. V. Pochinka. Introduction to the topological classification of cascades on mani-
folds of dimension two and three. — Moscow: “Regular and Chaotic Dynamics” Research Center;
Izhevsk: Izhevsk Institute for computer Studies, 2011, 423 pp.

ON EMBEDDING IN FLOWS OF MORSE-SMALE CASCADES
E. Gurevich
Lobachevsky State University of Nizhni Novgorod, Russia
elena_ gurevich@list.ru

Results under presentation are obtained in collaboration with V. Grines and O. Pochinka, and
published in [1].

A C7-diffeomorphism (cascade) f: M™ — M"™ r > 1, on smooth connected closed manifold
of dimension n embeds in a C'-flow, | < k, if f is the time-one map of such a flow. Palis showed
in [2] that the set of C"-diffeomorphisms that embed in C'-flows is a set of first category. In the
same time, the structural stability of Morse-Smale diffeomorphisms leads to existence of open
sets of cascades that embed in topological flow (for example, a neighbourhood of time-one map
of a Morse-Smale flow). In [3] were stated the following necessary conditions of embedding of
Morse-Smale cascade f in a topological flow:

(1) non-wandering set of f consists only of fixed points;

(2) f restricted to each invariant manifold of its fixed points is orientation preserving;

(3) for any fixed points p,q having non-empty intersection of invariant manifolds, the
intersection does not contain compact components.

It was also shown in [3] that conditions (1)—(3) are sufficient in case n = 2.

In dimension n = 3 an additional obstacle for Morse-Smale cascade to embed in a
flow is non-trivial embedded separatrices of saddle points. To describe them, we put into a
correspondence to each diffeomorphism f a global scheme Sy which is a set of wandering orbits
with projections of 2-dimensional invariant manifolds. We introduce a definition of triviality of
global scheme and prove the following theorem.

Theorem. A Morse-Smale cascade f : M3 — M3 embeds in continuous flow iff its scheme is
trivial.

We also discuss a possibility of expanding our result for Morse-Smale cascades on manifolds

of dimension n > 3.
Research is supported by grants 12-01-00672 and 11-01-12056-ofi-m of RFFR.

1. Grines V. Z., Gurevich E. Ya. , Medevedev V. S., Pochinka O. V. On embedding of Morse-Smale
diffeomorphisms on 3-manifolds in flows. Mat. Sb., 2012, 203-12, 81—104.

2. Palis J. Vector fields generate few diffeomorphisms. Bull. Amer. Math. Soc., 1974, 80, 503-505.

3. Palis J., Smale S. Structural Stability Theorem. Global Analysis, Proc. Symp. in Pure Math. —
American Math. Soc., 1970, 14, 223-231.
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PLANE COMPACTA AS ATTRACTORS OF [FS’S
AND BORSUK’S CONJECTURE
V. Gutu
Moldova State University, Chigindu, Republic of Moldova
vgutu@yahoo.com

J. Hutchinson (1981) has shown that any hyperbolic Iterated Function System (IFS), consisti-
ng of a finite collection of contractions in a complete metric space, possesses a unique invariant
compact set, called the attractor of this IFS.

The structure of attractors and their properties were studied by many authors. M. Hata
(1985), M. Barnsley (1988), P. F. Duvall and L. S. Husch (1992), M. Kwiecinski (1999), S. Crovi-
sier and M. Rams (2006), M. J. Sanders (2009), M. Kulczycki and M. Nowak (2012), T. Banakh
and M. Nowak (2013) and others have studied the possibility of compacta to be obtained as
attractors, as well as some examples of compacta, which can not serve as attractor of any
hyperbolic IFS.

We study this problem from another side: Which compacta can serve as attractors of
hyperbolic 1FS’s?

In this connection a natural question arises: Given a compact, what is the minimal number of
contractions of a hyperbolic IFS (provided it exists) needed to obtain this compact as attractor?
This question is related also to Borsuk’s conjecture [1].

We show that any finite union of convex compacta in R™ can be represented as the attractor
of a hyperbolic IFS.

F. W. Levi [2| has proved that any plane convex compact set can be covered by three
translates of its interior, excepting parallelograms, when four translates are needed.

We show that any plane convex compact may be realized as attractor of an IFS, consisting
of at most three contractions.

V. Boltyansky [3] has proved that any plane convex compact with diameter d, which may
by embedded uniquely in a figure of constant width d, may be covered by not less then three
figures of smaller diameter.

As a consequence, we show that if A is a plane convex compact with diameter d, which may
by embedded uniquely in a figure of constant width d, then the minimal number of contractions

of an IFS, having A is attractor, is equal to three.

This work was supported by the HCSTD ASM Grants 11.817.08.41F and 12.839.08.06F.

1. K. Borsuk. Drei Sétze iiber die n-dimensionale euklidische Sphére. Fund. Math., 1933, 20, 177-
190.

2. F. W. Levi. Uberdeckung eines Eibereiches durch Parallelverschiebung seines offenen Kerns.
Arch. Math., 1954, 6, 369-370.

3. V. Boltyansky, I. Gohberg. Partition of figures in smaller parts. — Moscow: Nauka, 1971. (In
Russian.)
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THE INVARIANT BARGMANN TYPE REDUCTION OF THE
(2]1+1)-DIMENSIONAL SUPERSYMMETRIC GENERALIZATION OF
THE MODIFIED KORTEWEG-DE VRIES EQUATION AND ITS

INTEGRABILITY
O. Ye. Hentosh
Inst. for Applied Problems of Mech. and Math., NAS of Ukraine, Lviv, Ukraine
ohen@ua.fm

By use of the hierarchies [1] of squared eigenfunction symmetries for the Lax type vector
fields on the extended dual space to Lie algebra of super-integro-differential operators of one
anticommuting variable one can obtain the Lax integrable (2|14 1)-dimensional supersymmetric
generalization of the modified Korteweg—de Vries equation as the system of two evolutions

dfi/dr = (=M +0il) fi, dfi/dr = (M} — 81" [},

d®;/dr = (=M} + 6il)®;, d®F/dr = (M} — 6i1)*®?,

df;/dT = ((I°)+ — M? + 011°) fi,  dff/dT = (— (1) + M7 — 011°)" f7,
d®;/dT = ((I13), — M3} + 813)®;,  d®r/dT = (—(13) 4 + M} — 6i13)*®F,

where | = 0 + Y0 (fiDy ff + D7 ®7), £ = (fu. fo, @5, @5, f7, f3, 81, 85)T € MW C
Ly(R/27Zx A3; Afx AT), A = AgbA; is a Grassmann algebra over C C Ay, i € {1,3}, 9 = 9/0z,
x € R/277Z, Dy is a superderivative with respect to the anticommuting variable 0, D = 9, the
subscript “+” designates a projection of the corresponding operator on the Lie subalgebra of
superdifferential operators, M§ = Z;;é((lpfl)De_l(l*(s_l_p)ff) + (IP®1) Dy (171D DY) |, 6,
k € {1, 3}, is a Kronecker symbol, s € {1,3}, with the compatibility condition

d(l3)+/dy = [(13)+7 M11]+7 (2)

where (l3)+ = 83+w562D9+ZU432+?U30D9+U}28+U}1D9+’LU0, Wo, Wa, Wy € LQ(R/QT[_Z X A%, Ao),
wy, wsy, ws € Ly(R/27Z x A2; Ay).

The Hamiltonian forms for the vector fields d/dx, d/dt and d/dT, generated by the dynami-
cal system (1)~(2), on their common invariant finite-dimensional supersubspace Ma* C M4
of a Bargmann type

N
Mﬁi‘l _ {f e M. gradﬁN[f] = 0}7 Ly =+ Zj:1 Cj)\j’

where vy = fo% dr [dOS 7 (= fiff + ®;®F) is a local conservation law of the system (1)-(2),
\; are some eigenvalues of an associated isospectral problem and ¢; € Ag for every j = 1, N,
are found via the superanalog of the Gelfand-Dikii relationship [2] for the Lagrangian Ly. It
is shown that the monodro