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A. U. JTBUPHBIHA, B. U. CJBIHBKO. Teopus HopMaibHbIX (opm A.
Ilyankape u ee NPUWIOKEHUSA K TEOPUH YCTOMYUBOCTH IOJI0KEHUN PABHOBECHS
HMITYJIbCHBIX CHCTEM B OCOOCHHBIX CJIy4YasiX.

VIIK 517.36

A. Y. IBUPHBIN, B. U. CJIBIHBKO. Teopust HopManbHbIx GopM A. [Tyankape u ee
MPUJIOKEHUSI K TEOPUU YCTOMUUBOCTH TMOJ0KEHUN PaBHOBECHSI UMITYJIbCHBIX CUCTEM

B 0cOOeHHBIX ciydasx (pycckuit) // Jlmnamuaeckue cuctemsbl, 2013. — Tom 3(31),
Nel-2. — C. 3-24.

PaccmarpuBaercs 3agada 00 yCTOMYMBOCTH TMOJOKEHUN paBHOBECHS OJHOTO Kiacca
HEJIMHENHBIX cucTeM qudpepeHnanbHbIX YPaBHEHUN ¢ UMITYJIbCHBIM BO3JEHCTBUEM
(MMITYJIBCHBIX CUCTEM) B OCOOCHHBIX ciiydasx. Ha ocHOBe el Teopuu HOpMaJIbHBIX
dopMm 3amaya cBomuTCs K MpoOieme cyuiecTBoBaHUs GyHKuuu JlsmyHoBa s
HEKOTOPOl MOJENBHON CHUCTEMBI, COAEPKAIIECH JHIIb KPUTHUYECKUE TEPEMEHHBIE.
[Ipu sTOM HCMONB3YETCS TMOCIEAOBATEILHOCTh, HEIWHEWHBIX MPeoOpa3oOBaHUN C
OTpaHUYEHHBIMU TEPEMEHHBIMU KO3 ¢uimeHTamMu. B KkauecTBe MNpHIOXKEHUS
HOJyYEHHBIX pPE3YyJbTaTOB PACCMOTPEHBI JBa OCOOCHHBIX Cllyyas YCTOWYMBOCTHU
VMITYJIbCHBIX CUCTEM, AaHAJIOTMYHBIX KJIIACCUYECKHUM cirydasMm A. M. JlsamyHoBsa.

KntoueBpie cioBa: CHCTEMBI C HUMITYJIBCHBIM BO3JEHCTBHUEM, YCTOWYHUBOCTH TIO
JIsmyHOBY, HOpMaibHast (pOpMa, KPUTHIECKUM CITydai.

YK 517.36

A. 1. IBIPHUU, B. 1. CJIMHBKO. Teopis nopmambuux ¢opm A. Ilyankape i i
3aCTOCYBaHHSA JI0 TeOpii CTIMKOCTI CTaHIB pIBHOBaru IMMYyJbCHUX CHCTEM B

ocoOnmBuX BUmaakax (pociiicekka) // Jlunamudeckue cucremsl, 2013. — Tom 3(31),
Nel-2. — C. 3-24.

Posrnspaerbest 3ajaya mpo CTIMKICTh MOJIOKEHb PIBHOBArd HENIHIMHUX CHCTEM
nudepeHIialTbHUX PIBHSIHB 3 IMITYJILCHOIO JIi€10 (IMITYJIbCHUX CHUCTEM) B OCOOJIMBUX
BUIMQ/IKaxX. 3aCTOCOBYIOYH 1J1e1 Teopii HopMaIbHUX (OPM 3a/1a4da Mpo CTIMKICTh CTaHy
PIBHOBAru 3BOJMTHCS JI0 MPOOJIEMH ICHYBaHHS JONMOMDKHOI QyHKIT JIsmyHoBa s
JIESKOT MOJICNIBHOI CUCTEMH, TOOTO CHUCTEMU MICTUTBH JIMIe KpUTHYHI 3MiHHI. [Ipu
IIbOMY BUKOPHUCTOBYETHCS TOCIHIIOBHICTh HENIHIHHUX TEPETBOPEHb 3 3MIHHUMH
oOMexxeHnMH  KoedilieHTaMd. B sSKOCTI  J10maTKy OTpUMaHUX  Ppe3yJbTaTiB
PO3TIIIHYTO JIBa YACTHHHUX OCOOJMBHMX BHIMAJKa, aHAIOTTYHI KJIACHUYHUM BHUIIaJIKaM
A.M. JlanyHoBa.



Kito4uoBi croBa: cuctemu 3 IMITYJIBCHOIO JI€I0, CTIMKICTh 1O JISTyHOBY, HOpMallbHi
dbopMH, KPUTUYHUN BUITAJIOK.

MSC 2010: 70E05, 70E50

A. I. DVIRNY, V. I. SLYN'KO. The theory of normal forms of A. Poincare and its
applications to the theory of stability of equilibrium pulse systems in special cases
(Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 3-24 (2013).

The problem of stability of equilibrium states of nonlinear systems of differential
equations with pulses (pulse systems) in special cases is considered. The problem of
stability of the equilibrium state is reduced to the problem of existence of an auxiliary
Lyapunov function for some model systems by using the ideas of the theory of
normal forms. This system contains the critical variables only. A sequence of non-
linear transformations with variable bounded coefficients is used. Two special cases
of special cases which are similar to the classical A. M. Lyapunov cases is considered
as an application of new results.

Keywords: systems with impulse actions, Lyapunov stability, normal forms, critical
cases.

A. JI. 3YEB, 10. U. KYYEP. Craéuau3zanusi mMoaeJu YyHpyroim Oajaxkum ¢
pacnpeaeeHHBIMU H COCPeI0TOYECHHBIMH YIIPABJISIIOIIMMH BO31eHCTBUSIMH.

YAK 517.977+531.39

A. JI. 3YEB, 10. W. KVYYEP. Crabunuzanus MOJeId yOpyrou Oalku c
pacnpeneNieHHBIMU U COCPEJOTOYCHHBIMH  YMPABISIOMIMMH  BO3JIEHCTBUIMU
(pycckuit) // lunamuueckue cuctemsl, 2013. — tom 3(31), Nel-2. — C. 25-35.

B pabore paccmoTpeHa 3agada crabuwiM3alnuy KosieOaHW ynpyrol IIapHUPHO
onepTol OaNKu ¢ MPUCOSANHEHHBIMH MHE303JIEMEHTAMH U TOYESUHBIM YITPABIISIOIIUM
MEXaHM3MOM. MareMaTudeckass MOJAENTb KoJeOaHWii TpeACTaBlIeHa B BHJE
abctpaktHOi 3amaun Komm B ruinb0eproBOoM mpocTpaHcTBe. U3 ycnoBus
HEBO3PACTaHUs NOJHOM YHEPTUHU HA TPACKTOPHUSIX MEXaHMUYECKON CUCTEMBI TOJTYUYEHBI
(GyHKUIMU ynpaBieHHsS B BUAE 0OpaTHOW CBS3M, 00€CIEUNBAIOIINE YCTOMUYUBOCTD 110
JISAIyHOBY MOJIOKEHUS] pABHOBECHSI.

KinroueBbie cnoBa: Oanka Ounepa-bepHysuin, ympaBieHue ¢ OOpaTHOW CBSI3bIO,
YCTOMYUBOCTB M0 JIAmyHOBY.

VIIK 517.977+531.39



O. JI. 3YV€B, 10. I. KYYEP. Crabumizamiss Mojaeni TMPYyXKHOI Oanku 13
PO3MOAUIEHHHUMH Ta 30CEPEI)KEHHMMHM KEpyKUYUMMHU BIUIMBaMH (pociiicbka) //
Junamuueckue cucremsl, 2013. — tom 3(31), Nel-2. — C. 25-35.

Y po0oTi po3rigHYTO 3aj1auyy crabimizallii KoJMBaHb MPYXKHOI MIAPHIPHO OIEpPTOl
O0amku 3 TPHETHAHUMH IT1'€30€JIEMEHTAaMH 1 TOYKOBHM KEPYIOUHM MEXaHi3MOM.
ITocraBneno abctpakTHy 3amady Komri y ruipbepToBOMYy TIpocTOpl. 3 yMOBHU
HE3POCTaHHS TTOBHOI €Heprii MeXaHIYHO1 CUCTEMH Ha TPAEKTOPISAX OTPUMaHO (yHKIIIT
KepyBaHHS y BHIJISII 3BOPOTHBOTO 3B'A3KY, SKI 3a0€3MEUyrOTh CTIAKICTh 3a
JIsmyHOBUM CTaHy piBHOBaru CUCTEMHU.

KirouoBi cnoa: Oanka Elnepa-bepHysui, kepyBaHHS 31 3BOPOTHIM 3B'SI3KOM,
CTIHKICTD 3a JISATTyHOBUM.

MSC 2010: 93D15

A.L.ZUYEV, J. I. KUCHER. Stabilization of a flexible beam model with distributed
and lumped controls (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 25-35
(2013).

The stabilization problem is solved for simply supported flexible beam with attached
piezoactuators and a point force. An abstract Cauchy problem is formulated in an
appropriately chosen Hilbert space. Control functions are obtained using the
condition of nonincreasing of the total energy of the mechanical system. The strong
Lyapunov stability of the equilibrium is proved.

Keywords: Euler-Bernoulli beam, feedback control, Lyapunov stability.

N. B. KAVIMHIOK, B. A. IMCIOTHH, K. B. MAJIEHKO. IIpocTrpancrBeHHas
CTPYKTYPAa aKyCTHYECKOro IOJsi B MEJIKOM MOpe OT JHMHEHHOr0 MCTOYHHUKA,
PACII0JIOKEHHOI'0 B YIIPYT'OM IOJIYIIPOCTPAHCTBE.

V]IK 534.231

N. B. KAJIMHIOK, B. A. JIMCKOTHUH, X. B. MAJIEHKO. IIpoctpancTBeHHas
CTPYKTypa aKyCTHYECKOrO TOJII B MEJIKOM MOpE OT JHMHEHHOro MCTOYHHUKA,

pPacIoJIOKEHHOTO B YMOPYroM TOMyHpocTpaHcTBe (pycckuit) // JlmHamudeckue
cucrembl, 2013. — tom 3(31), Nel-2. — C. 3744,

B cratbe omnuceiBaeTcs pelieHuE 3aayd  ONMPEACNICHUS TMOJisd aKyCTUYECKOTO
JABJICHUSI B KUJKOCTHU, CO3JJaHHOT'O TOYEUHBIM HCTOYHUKOM, PACIOJIOKEHHBIM B
ynpyrom nojiynpocTpanctse. [lomydenHoe penienre o6o0maeTcss Ha ciaydai, Korja
UCTOYHUK  TpoTsKeHHBbIM. [lokazaHo, 4Yrto BONM3M  OSNMIIEHTpAa  yrjioBas
HAIPaBJICHHOCTh UCTOYHUKA 3aBUCUT OT yTJia MaJCHUs 3ByKOBOM BOJHBI HA IIOCKYIO



rpanuiy. Paccumtanbl  00acTH  aCUMMETPUM  aKyCTHYECKOTO  TOJIA  C
MAaKCHMaJIbHbIMU aMIUIUTYAaMHU 1ABJICHHUS.

KnroueBrie cioBa: AKYCTUUYCCKHUC BOJIHBI, TI'€COAKyCTHYCCKass OMHUCCHA, MOPCKHUC
3CMIICTPACCHUA.

V]IK 534.231

[. B. KAJITHIOK, B. O. JIICIOTIH, X. B. MAJIEHKO. IIpoctopoBa cTpyKTypa
AKyCTUYHOTO TIOJNII B MUIKOMY MOpE BiJ JIHIHHOTO JpKepeia pO3TallOBaHHOTO B

npy>xHoMy miBIpoctopi (pociiickka) // JluHamudeckue cucrembl, 2013, —
TtoM 3(31), Nel-2. — C. 37-44.

VY cTarTi ONMHUCYETHCS PIllIEHHS 3a7avi MPO BU3HAYCHHS IMOJISI aKyCTUYHOTO THUCKY B
P1IMHI, CTBOPEHOTO TOYKOBHUM JIXKEPEJIOM, PO3TAIlIOBAHUM B MPYKHOMY MIBIIPOCTOPI.
OTpumaHe pIlIEHHSI Y3arajJibHIOETHCS HA BHIMANOK, KOJH JKEPENIO MPOTSHKHE.
[Tokazano, 1Mo MOONM3Y eMIEHTPY Jdiarpama CIPSMOBAHOCTI 3aJICKHUTh Bl KyTa
najiHHs 3BYKOBOi XBWJl. Pacumtanu oOnacti acuMeTpii aKyCTHYHOTO TMOJs 1
MaKCHUMaJIbHUX aMILTITY I TUCKY, SIKl pO3TaIlllOBaH1 B3JI0BXK MPOTSHKHOTO JIKEpea.

KitouoBi cioBa: akyCTU4HI XBUJI1, aKyCTUYHA €MIC1sl, MOPCHKI 3€MIIETPYCH.

MSC 2010: 34D12

I. V. KALINYUK, V. A\ LISIUTIN, J. V. MALENKO. The spatial structure of the
acoustic field in shallow water from a line source in elastic half-space. (Russian).
Din. Sist., Simferopol’, vol. 3(31), no.1-2, 37-44 (2013).

The paper describes the solution to the problem of determining the field of acoustic
pressure in the fluid created by a point source in an elastic half-space. The resulting
solution is generalized to the case when the source is extended. It is shown that near
epicenter pattern depends on the angle of the sound wave. Calculated asymmetry of
the acoustic field, and the maximum pressure amplitudes, which are located along the
extended source.

Keywords: acoustic waves, acoustic emission, sea earthquake.

0. JI. KYAPAIIOB. Camoconpsi;keHHasi AMJIATALMS ONEPATOPHOro y3Jia
AUCCUIIATHBHOIO OollepaTopa.

VIIK 517.432



0. JI. KVYAPAIIOB. CamocomnpsikeHHass JuiaTalys ONEpaTOPHOro  y3ia
JUCCUNIaTUBHOIrO oneparopa (pycckuit) // JmHamuueckue cucremsl, 2013. —
ToM 3(31), Nel-2. — C. 45-48.

B crarbe Ha OCHOBE MOHATHS OIEPATOPHOIO y3ja JiIi OrPAHHYCHHBIX OIEPaTOPOB
BBOJUTCSl TOHATHE OIEPATOPHOTO y3iIa I TPOM3BOJBHBIX JTUCCUIIATHBHBIX
OIIEPaTOPOB C HEITYCThIM MHOXKECTBOM PETYJISIPHBIX ToueK. C TTOMOIIBIO0 OIepaToOpOB
TaKOT'0 y3J1a CTPOUTCS CIIEKTPaIbHOE MPEICTABICHUE CaMOCONPSKEHHON AUIaTaluu
JUIS HEOTPAaHUYEHHOTO JIMCCUIIATUBHOTO TUIOTHO 3aJaHHOTO oreparopa. [lomyueHHbie
pPe3yJbTaThl MOTYT OBITh HCIIOJIB30BAHBI ISl TTOCTPOCHUS IUIATAllM KOHKPETHBIX
OTIepPaTOPOB, UX (YHKIIMOHATBHBIX MOl 1 0000IIEHHBIX COOCTBEHHBIX (yHKITHIA.

KiroueBble cnoBa: pauiaranusi, AUCCUIIATHBHBIA HEOIPAHUYEHHBIM ONEPATOp,
OIIEPaTOPHBIN y3€ll.

VJIK 517.432

0. JI. KVIPAIIOB. CamocnpspkeHHa AuiaTaiiis ONepaTOpHOro  By3ja
JTUCUTIATUBHOTO omeparopa (pociiicbkka) // JIunamuueckue cucrembr, 2013, —
ToM 3(31), Nel-2. — C. 45-48.

VY crarri Ha OCHOBI TOHSTTS ONEPATOPHOTO By3/la ISl OOMEXEHHX OIepaTopiB
BBOJMTHCS MOHATTS ONMEPATOPHOTO By3Ja AJsl JOBUTBHUX ITUCCUTIATHBHUX OTEPaTOpPiB
3 HEMOPOKHBOIO MHOXKHHOIO PETYJISIPHUX TOYOK. 3a JOTIOMOTOIO OMEPaTopiB TaKOTO
By3Jla OyJyeTbCs CIEKTpajbHE MPEJCTABICHHS CAaMOCOINPSIKEHHOT AMJIaTallli Juis
HEOOMEKEHOro  JAMCCUNATUBHOTO INUIBHO 3afaHoro omeparopa. OtTpumani
pe3yibTaTH MOXYThb OyTH BHKOPUCTaHI JUIsl MOOYIOBM JWJIATallli KOHKPETHUX
omepaTopiB, iX PYHKIIOHATIBHUX MOJIeNIe 1 y3araJJbHeHUX BIaCHUX (yHKIIIH.

KirouoBi cioBa: auiaranis, JUCUIATUBHUN HEOOMEXEHUN ONepaTrop, ONepaTOpHHA
BY30IL

MSC 2010: 34D12

Yu. L. KUDRYASHOV. Selfadjoint dilation of operator knot of the dissipative
operator (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 4548 (2013).

In article on the basis of concept of operator knot for narrow operators the concept of
operator knot is entered for any dissipative operators with a nonempty set regular
points. By means of operators of such knot is under construction spectral
representation of a selfadjoint dilation for the unbounded dissipative dense define
operator. The received results can be used for construction dilation of specific
operators, their functional models and generalized own functions.



Keywords: dilation, dissipative unbounded operator, operator knot.

A. H. KVYJ/IMKOB. Pe3oHancHasg [AMHAMHMKA KaK I[PUHYUHA IKECTKOIO
BO30Y:K/IeHUsI KOJIe0aHM B  HEKOTOPBIX 3a/a4ax TeOpUM  yIPYrou
YCTOMYMBOCTH.

YK 517.538

A. H. KYJIUKOB. Pe3onancHas AuHaMuKa Kak MPUYMHA KECTKOTO BO30YKICHUS

KojeOaHWii B HEKOTOPBIX 3aJadax TEOpHUH YMPYTrod yCTOWUMBOCTU (pycCKuid) //
Junamuueckue cuctemsl, 2013. — tom 3(31), Nel-2. — C. 49-67.

B pabGore paccMoTpeH kiacc aOCTpakTHBIX HEJIMHEHHBIX U} hepeHInaTIbHBIX
YpaBHEHHU B TUILOEPTOBOM MPOCTPAHCTBE, KOTOPBIM BKJIIOYAET B ce€0s1 HEJIUHEHHbIC
KpaeBbl€ 3aJ1a4l, BCTPEYAIOLMECs B TEOPUH YIIPYTol ycTonuusocTd. Hanpumep, npu
u3ydeHuu ¢raTTepa IJIACTUHBI B CBEPX3BYKOBOM IOTOKE Tra3a. PaccmarpuBaercs
BapuaHT Masoro aemidupoBanus. [Tokazano, yto B citydasx O1M3KX K pe3oHancy 1:1
COOCTBEHHBIX  YacTOT  JIMHEApU30BaHHOM  3ajaun  MoryT  OudypuupoBathb
HEYCTOWYUBBIE TepUOaUYecKne pemieHus. Jlns o0OCHOBaHMS — Pe3yJIbTaTOB
UCIIOJIb30BaH METOJI WHTErpajbHBIX MHOTO00pa3uii B COYETAaHUU C armapaToM
HOPMaJIbHBIX (OPM I JTUHAMHUYECKHUX CHCTEM C OECKOHCYHOMEPHBIM (Ha30BBIM
IIPOCTPAHCTBOM.

KiroueBble  crnoBa:  HENMHEWHBIE  DBOJIOLMOHHBIE  YPABHEHMS,HEIWHEWHBIN
HaHeJbHBIN (aTTep, )KecTKoe BO30YKIeHHE KoJIeOaHn .

YAK 517.538

A. M. KVIJIIKOB. Pe3onancHa auHaMmika $K TPUYHHA >KOPCTKOTO IMOPYIICHHS
KOJIMBAaHb B JIEAKHUX 3a/1adax Teopii mpy>KHOT CTIHKOCTI (pociiickka) // [lunamuyeckue
cuctemsl, 2013. — tom 3(31), Nel-2. — C. 49-67.

VY po6oTi pO3riIAHYTO KJIac aOCTPAKTHUX HENIHIMHUX AUQPEPEHIIATbHUX PIBHSAHb Y
ruibOepTOBOMY MPOCTOpi, KU BKJIOYaE B ceOe HENiHIMHI KpaloBl 3ajadyi, IO
3yCTpI4alOThCA B TEOpii MpyXHOW cTiiikocTi. Hanpuknan, npu BuUBYeHHI (iaTepa
IUIACTUHM B  HAJ3BYKOBOMY TOTOIl Ta3y. Po3risimaerbcs BapiaHT —Majoro
nemndipyBanusa. [lokazaHo, mo y Bumajgkax OJI3KX A0 pe3oHaHcy 1:1 BrmacHux
4acTOT JIMHEAPU30BAHHOW 3aBJaHHS MOXYTh OiypIiiipoBaTh HECTIHKI TMEplOAUYHI
pimmenHsi. Jlis oOrpyHTyBaHHS pe3yJbTaTiB BUKOPUCTAHO METOJ| IHTETPATbHUX
MHOTOBH/IIB y MOETHAHHI 3 alapaToM HOPMAaIbHUX (OPM IS TUHAMIYHUX CHCTEM 3
0€3KOHEYHOMIPHUM (ha30BUM IPOCTOPOM.

KirouoBi cnoBa: HeniHINHI €BOJIOLINHI PIBHSHHS, HEJIHIMHUN MaHenbHUM (uarrep,
HKOPCTKE 30YIKEHHSI KOJIMBAHb.



MSC 2010: 34D12

A. N. KULIKOV. Resonance dynamics as a reason for hard excitation of oscillation
in the problems of elastic stability (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-
2,49-67 (2013).

The class of nonlinear evolutionary equations of the second order in the Hilbert space
is considered. This class of equations includes the value boundary problems of the
theory of elastic stability. For example, the value boundary problems describe the
flutter of the plate in a supersonic gas flow. From the results of this article it follows
that flutter may be caused by the strong excitation of oscillations with the nearness of
frequencies to the 1:1 resonance. The method of the qualitative theory of differential
equations with infinite-dimensional phase space have been used. The method of
normal forms has been applied. The Krylov-Bogolubov-Mitropolsky-Samoilenko has
been used in a modified form.The introduction contains an example of the boundary
value problem simulating the flutter phenomenon.

Keywords: nonlinear evolutionary equations, nonlinear panel flutter, strong
excitations of oscillations.

I. V. ORLOV, E. V. BOZHONOK, E. M. KUZMENKAO. Necessary conditions
for K-extrema of variational functionals in Sobolev spaces on multi-dimensional
domains.

VIIK 517.972

H. B. OPJIOB, E. B. BOXXOHOK, E. M. KY3bMEHKO. Heo6xonumsie ycnoBust K-
KCTpeMyMa BapualMOHHOrO ¢yHKIMOHaNMa B TmpocTpancTBax CoOosneBa Hal

MHOTOMEpHOW oOnacTeio (aHrnwmiickuii) // Junamuyeckue cuctemsr, 2013. —
toMm 3(31), Nel-2. — C. 69-84.

B pabote momyueHsl aHAJIOTH KJIACCHUYECKHUX HEOOXOIMMBIX YCJIOBHUH JIOKaJIbHOTO
KCTpeMyMma - 0000lIeHHOe ypaBHeHue OIitnepa-OcTporpajckoro u 0000IIEeHHOE
HeoOxoaumoe ycinoBue Jlexxanapa A KOMIAKTHBIX 9KCTPEMYMOB BapUaIllMOHHBIX
¢ynkronanoB B mpoctpaHcTBax CoOosieBa HaJx MHOroMepHoOW obOmacteio. Takoke
MCCIIEJIOBAaH BOIPOC JOCTATOYHOW TJIAJKOCTH PEIIeHWH O0O0OOIIEHHOTO ypaBHEHUS
Oiinepa-Octporpaackoro. JlokazaHo, 4To pemeHue 0OOOIIEHHOIO BapHAIMOHHOIO
ypaBHeHus: Oilnepa-Octporpajackoro B mpoctpaHctBe CoOoneBa oOnagaeT
JOTIOJTHUTENbHBIMUA aHATUTHUYECKUMU CBOMCTBaMU. PaccMOTpeHbI COOTBETCTBYIOIIHE
PUMEPHI.

KntoueBrsie cnoBa: BapuannoHHBIH (yHKIMOHAN, mTpocTpancTBo CoboneBa Han
0o0NacThlo, KOMMAKTHBIM  JKCTpeMyM, OO0OOIlEHHOE  ypaBHEHUE  Oiepa-
OcTtporpajickoro, 06001IeHHOE ycnoBue Jlexanapa.



YK 517.972

[. B. OPJIOB, K. B. BOXOHOK, K. M. KY3bMEHKO. Heo0xigai ymoBu K-
eKCTpeMyMy  BapiamiiiHoro  ¢yHKmioHaga B mpoctopax — CoboneBa  Hax
OaratoBuMipHOIO oOsacTio (aHrmidiceka) // JluHamudeckue cuctembl, 2013. —
toMm 3(31), Nel-2. — C. 69-84.

VY po60Ti OTpUMaHi aHAJOTU KJIACUMYHUX HEOOXIJTHUX YMOB JIOKAJIBHOT'O IKCTpEMyMa
- y3arasnbHeHe piBHAHHS Einepa-Octporpaachkoro i yzarajibHeHa HE0OXiTHA YMOBa
Jlexxanapa 11l KOMITAKTHHUX €KCTPEMYMIB BapialliiHMX (DYHKI[IOHAIIB y MPOCTOpax
CoboneBa Haj O6araToBUMIpHOIO 00acTio. TakoXk JOCHIIKEHE MUTaHHS JOCTaTHHOI
TJIaJIKOCTI  PO3B'A3KIB  y3arajbHEeHOro  piBHsAHHA  Eilnepa-OcTtporpaacbkoro.
JloBeneHo, 1m0 PpO3B'SI3KI y3araabHEHOTO BapiamiiiHoro piBHsAHHA Eilnepa-
Octporpaacekoro B mpocropi CobosieBa Mae J0JaTKOBI aHATITHYHI BJIACTHBOCTI.
Po3rnsHyTO BiAMOBIAHI IPUKIIAIH.

KirouoBi cnopa: Bapiamiinuii  ¢yukiionan, mnpoctip CobosieBa Haja 00JacTio,
KOMIIAKTHUI  €KCTpeMyM, Yy3arajdbHeHe piBHsHHA Eitnepa-OcTtporpaacbkoro,
y3arajgpHeHa yMoBa Jlexxanapa.

MSC 2010: 49K27

I. V.ORLOV, E. V. BOZHONOK, E. M. KUZMENKO. Necessary conditions for K-
extrema of variational functionals in Sobolev spaces on multi-dimensional domains
(English). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 69-84 (2013).

This paper deals with generalized Euler-Ostrogradsky equations and necessary
conditions of Legendre-type in the case of compact extrema of variational functionals
in Sobolev spaces on multi-dimensional domains. The inverse problem of smoothness
refinement for solutions of generalized Euler-Ostrogradsky equations is considered. It
1s shown that a certain refinement of smoothness of solutions of generalized Euler-
Ostrogradsky equations is achieved. Some related problems are considered.

Keywords: variational functional, Sobolev space on domains, compact extremum,
generalized Euler-Ostrogradsky equation, generalized Legendre condition.

€. B. TIAHACEHKO. YMoBa icHyBaHHSI PO3B'SI3KYy €J1a0K030ypeHOI KpaiioBoi
3aaa4i B 0aHAX0BOMY MPOCTOPI.

VJIK 517.9



E. B. [TAHACEHKO. VYcnoBue cyiiecTBOBaHUS PEIICHHUS CIa00BO3MYIIEHHBIX
KpaeBbIX 3a7ady B 0aHAaXOBOM HpOCTpaHCTBE (yKpauHckuil) // JImHamuueckue
cuctemsl, 2013. — tom 3(31), Nel-2. — C. 85-94.

PaccmatpuBarorcs KpaeBbI€ 3a/1aun JUTSt CUCTEM OOBIKHOBEHHBIX
muddepeHnanbHbIX YPaBHEHUH ¢ MaJbIM NTapaMETPOM € B YPaBHEHUU U B KPACBOM
ycioBun. WuryTest ycnoBusi, IpH KOTOPBIX BO3HHUKAET XOTSA OBl OAHO pEIICHHE
c1ab0BO3MYIIEHHOW KpaeBOW 3a7adyd B OaHAXOBOM IMPOCTPAHCTBE. 3ajmayda ObLia
pelieHa Mmpu MOMOIIM HEKOTOPBIX CBOWMCTB oreparopa B0, KoTopelil cTpouTcs €
UCIIOJIb30BAaHUEM BO3MYIIEHHBIX ClIaraeMbiX B Iud@epeHinaibHol cucTteMe U B
KpPaeBOM YCIJIOBHH.

KiroueBsie croBa: cnaboBO3MyIIEHHAss KpaeBas 3ajada, MOPOXKAAoNas 3ajaaya,
oudypkanus pemeHuit, 0000EHHO-00paTHBIN onepaTop.

YAK 517.9

€. B. [IAHACEHKO. YMoBa icHyBaHHS pO3B'A3Ky Cl1abk030ypeHOoi KpailoBoi 3a1a4i
B OanaxoBoMy mipoctopi (ykpainceka) // [Qunamuyeckue cuctemsbl, 2013.—
TtoMm 3(31), Nel-2. — C. 85-94.

PosraspatoTees KpaloBi 3a/1ayl Al CUCTEMU 3BUYAMHUX AU(PEpEeHIIaTbHIUX PIBHAHD
3 MaJIMM NapaMeTpoM € y PIBHsSHHI Ta y KpaioBiii ymoBi. lllykaeTbcsi ymoBa, Koiu
BUHUKAaE Xoua O OJMH PO3B'SI30K CIa0KO30ypeHoi KpaloBOi 3a1ayi B 0aHaXOBOMY
npocropi. 3agada Oysia po3B's3aHa 3aBISKU MEBHUM BIACTUBOCTSAM omneparopa BO,
SKUW OyIyeThCs 3 BUKOPUCTAHHSM 30ypIOIOUMX JOAAHKIB y AudepeHIanbHIn
CUCTEMI Ta Y KpalioBii yMOBI.

KitouoBi cnoBa: ciiabko30ypeHa KpaiioBa 3ajiaya, MOpoKyroua 3agaya, oidypkaris
PO3B'SI3KIB, y3araJilbHEHO-00OPOTHHII onepaTop.

MSC 2010: 34B05, 34G10

Y. V. PANASENKO. The condition of existence of solutions weakly perturbed
boundary-value problems in a Banach spaces (Ukrainian). Din. Sist., Simferopol’,
vol. 3(31), no.1-2, 85-94 (2013).

The problem of the existence of solutions of linear inhomogeneous weakly perturbed
boundary-value problems in Banach spaces, namely, boundary-value problem for a
system of ordinary differential equations with small parameter e in equation and in
boundary-value condition are considered in this article. We investigate conditions of
existence of solution weakly perturbed boundary-value problem in a Banach space.
The apparatus of research are the theory of generalized inverse operators and the
method of Vishik-Lyustemik. We find solution in the form of Laurent series by



powers of the small parameter e, which contain the negative power of e. We use some
properties of the operator BO, which is built using the perturbed terms in the
differential system and in the boundary-value condition to solve the problem. We
construct a convergent iterative process of constructing a solution of this problem.
The result is applied to investigate the existence of solutions of simple counting
systems of ordinary differential equations. Linear perturbation can be chosen in such
way that the perturbed boundary-value problem has a solution, in the case when the
originating task has no solution.

Keywords: weakly perturbed linear boundary-value problem, originating task,
bifurcation of solutions, generalized inverse operator.

C. O. ITAIIKOB. JaemMeHT B BHAE NPSAMOYIOJbHOH IUIACTHHBI B PaMKax
Dynamic Stiffness Method.

VIIK 539.3

C. O. ITAIIKOB. DnemeHT B BHj€ NMPSAMOYTOJIbHOW IUIACTMHBI B paMkKax Dynamic
Stiffness Method (pycckuit) // Jlmnamuueckue cuctemsl, 2013. — tom 3(31), Nel-
2.—C.95-101.

[Toctpoena nuHaMH4YecKasi MaTpuila >KECTKOCTH JJIsi MNPSIMOYTOJIbHOM IIJIACTUHBI B
clydae OOIIMX TPaHUYHBIX YCIOBUN. JlaHHAs MaTpulla OMUCHIBAET 3aBHUCHUMOCTD
MEXKJy CMEUICHUSIMA U YCWJIUSIMA HAa KOHTYpE IJIACTHHBI. TOYHOCTH MOCTPOCHUSA
o0OecrieynBaeT  KCMOJB30BAHME  M3BECTHOW  ACHUMNOTOTUKM  JUIsl  DJIEMEHTOB
OECKOHEUYHOM MAaTpHIIbl, KOTOpas HAXOJIUTCS HA OCHOBE OOOOIIEHHS JIOCTATOYHOIO
IpU3HaKa CYIIECTBOBAHMS HEHYJIEBOTO Mpejeia y perieHus 0ECKOHEYHON CUCTEMBI
JMHENHBIX anreOpandyeckux ypaBHEHUH.

KiroueBsie cioBa: Dynamic Stiffness Method, nunamuueckast MaTpuia *XeCcTKOCTH,
PSIMOYTOJIbHAS TIACTHHA, OECKOHEYHBIE CHCTEMBI.

YK 539.3

C. O. ITAIIKOB. EnemeHnT y BUrIsAl NpSIMOKYTHOI MOAcTUHHU Yy pamkax Dynamic
stiffness method (pociiiceka) // Jlunamuueckue cuctemsbl, 2013. — tom 3(31), Nel-
2.— C.95-101.

[loOynoBaHO AMHAMIYHY MATPHULIO JKOPCTKOCTI Il NPSIMOKYTHOI IUIACTUHU Yy
BUIIAJIKy 3arajJbHUX I'PaHUYHUX YMOB. JlaHa MaTpuLsl 1a€ 3B'I30K MK 3MILIEHHAMHU
Ta HANpYyXCHHSIMH Ha KOHTYpl IUIaCTUHU. TOYHICTH MOOYAOBH 3a0e3MeuyeThCs
3aCTOCYBaHHSM BIJIOMOi ACHUMIITOTUKH €JIEMEHTIB HECKIHYEHHOI MaTpuIll, sKa
3HAXOAMTHCS 32 JONOMOTOK  y3arajdbHEHHS JOCTAaTHbOI O3HAaKU ICHYBaHHS



HEHYJIbOBOI TPAaHUINl y PO3B'SA3Ka HECKIHYEHHOI CUCTEMHU JIHIWHUX anreOpaidHux
PIBHSIHb.

KitouoBi cnoBa: Dynamic stiffness method, auHamuuna Mmatpuus >XOpPCTKOCTI,
NPSIMOKYTHA IJIACTUHA, HECKIHYEHHI CUCTEMHU.

MSC 2010: 74H10, 74H45

S. O. PAPKOV. Element in form of the rectangular plate for Dynamic stiffness
method (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 95-101 (2013).

The dynamic stiffness matrix for rectangular plate in the case of the arbitrary
boundary conditions is built. This matrix defines the dependence between values of
the displacements and forces at the contour of the plate. The accuracy of results is
provided by using of known asymptotic behavior of elements of the infinite matrix,
which is constructed on the basis of generalization of the sufficient conditions of
existence of non-zero limit of solution of infinite system linear algebraic equations.

Keywords: Dynamic stiffness method, dynamic stiffness matrix, rectangular plate,
infinite systems.

0. 0. CAMOMJIEHKO. /IocTtaTHi yYMOBH iCHyBAHHSI ONITUMAJILHOI0 KePyBAHHSI
3 o0epHeHMM 3B'SI3KOM I [JeIKMX KJaciB CHCTeM CTOXaCTHYHHUX
audepeHniaJIbHUX PiBHAHb.

VJIK 517.977

E. A. CAMOMJIEHKO. JlocTtaTouHble YCIOBHS CYLIECTBOBAHHS ONTHMAIBHOIO
yIpaBJIeHUs] ¢ 00paTHOM CBA3BIO JIJISI HEKOTOPBIX KJIACCOB CHCTEM CTOXACTUYECKUX
mupdepeHunanbHbIX  ypaBHEHUN (yKpauHCkuil) // J[MHAMH4YECKHE CHUCTEMBI,
2013. —tom 3(31), Nel-2. — C. 103—-113.

JlokazaHO CyIIECTBOBAHHME OMNTHUMAJILHOTO YINpAaBIEHUS C OOpaTHOM CBS3BIO IS
CUCTEM CTOXaCTHYECKUX JU(PPepeHIINalbHBIX YpaBHEHUW Ha HEOTrpaHUYCHHOM
IPOMEXKYTKE BPEMEHU B Te€pPMUHAX KOA(P(DUIIMEHTOB UCXOIHOM cucTeMbl. Pe3ynbrar
Obl1 monydeH O€3 HCIONb30BaHUS METOAAa JUHAMUYECKOTO MPOrpPaMMHPOBAHUS
bemnmana wu  npuHnuna makcumyma  [lonTtpsruua.  [Insg  gokasarenbcTBa
HCIIOJIB3YIOTCS MPSIMBIE METO/IbI PELICHUS SKCTPEMAJIBHBIX 3a/1a4.

KiroueBbie CJOBa: CTOXACTUYECKHE muddepeHunaibHbIe YpaBHEHUS],
CYILIECTBOBAHHME ONTUMAJIBLHOTO YIPABIEHUs, ypaBleHne ¢ 00paTHOU CBSA3bIO.



VK 517.977

0. O. CAMOMJIEHKO. JlocTaTHi yMOBM iCHYBaHHS ONTHMAJBHOTO KEpPYBAHHS 3
00epHEHUM 3B'SI3KOM JI JIEAKUX KJIAaciB CUCTEM CTOXACTHMYHUX AU(EepeHIlaTbHUX
piBHsHB (yKpaiHceka) // Jlunamuueckue cuctembl, 2013. — tom 3(31), Nel-2. —
C.103-113.

JloBe1IeHO ICHYBaHHS ONTHMAJIbHOTO KEpYyBaHHS 3 OO€PHEHUM 3B'SI3KOM JJII CHCTEM
CTOXaCTUYHUX Ju(epeHllaTbHUX pIBHSHbD HAa HEOOMEXKEHOMY NIPOMDKKY 4Yacy B
TepMiHaX KOe(ILI€HTIB BHXIJHOI cuUcTeMH. Pe3ynbrar OyB oTpuMaHuil 0e3
BUKOPUCTAaHHS METOJNYy JMHAMIYHOTO MporpaMyBaHHs beisiMaHa Ta OpUHIMITY
makcumyMmy [lonTpsirina. [lns JoBeA€HHS BHUKOPUCTOBYBAIMCH HPsIMI  METOAM
PO3B'sI3aHHS EKCTPEMAIIbHUX 3a]1a4.

KittouoBi cnoBa: croxacTuuHi AudepeHIiaibHl piBHSHHSA, ICHYBaHHS ONTHUMAIHHOTO
KepyBaHHs, KEPyBaHHS 3 00CPHEHHUM 3B'S3KOM.

MSC 2010: 34HOS, 34F05

0. O. SAMOILENKO. Sufficient conditions for the existence of optimal control with
feedback control for some classes of stochastic differential equations (Ukrainian).
Din. Sist., Simferopol’, vol. 3(31), no.1-2, 103—113 (2013).

We prove an existence of an optimal control with feedback for stochastic differential
equation systems over an unlimited period of time in terms of the coefficients of an
original system. The result has been obtained without the use of Bellman's dynamic
programming method and Pontryagin's maximum principle. In order o prove we used
direct methods for solving extremal problems.

Keywords: stochastic differential equation, the existence of optimal control, control
with feedback.

3. 1. XAJIMJIOBA. KomnakTtHbie cyoanddepeHunaibl BbICHINX NOPSAIKOB U UX
NMPUMEHEeHNE K BADUAIIMOHHBIM 3a1a4aM.

YIK 517.972: 517.982

3. U. XAJIMJIOBA. KommakTtHbeie cyOauddepeHInaibl BRICIINX MOPSAKOB U HUX
OpUMEHEHUE K BapHallMOHHBIM 3aj1adyaMm (pycckuid) // JIluHaMUYecKHe CUCTEMBI,
2013. —tom 3(31), Nel-2. — C. 115-133.

IIpuBenen o630p Teopun K-cyommddepennumanoB mnepBoro mopsiaka. Iloctpoena
teopust K-cyonuddepenimanoB BTOpOro U BBHICHINX MOPSJIKOB, BIIOTh 0 (HOPMYJIBI
Teitnmopa u Teopuu skcTpemymoB. Jlokazana o0GoOmennas ¢opmyna FOnra mis



BTOPOI'O ¥ BBICIIUX IOPSAKOB. PaccMOTpeHbl MNpUIOKEHHS K BapUallMOHHBIM
(¢yHKUMOHANaM  Cc~HerjagkuMm  uHTerpantoMm.  Ilomyuena — omenka — K-
cyonuddepeniiania BTOPOro TMOpsAKa BapUALMOHHOTO (YHKIMOHANA, HailjaeH
KOMITAKTHBIA BBITYKJIBIM aHaior ycioBus Jlexxannapa. PaccMOTpeH KOHKPETHBIM
npumep - "aHU30TPONHBIN CyOrapMOHUYECKUN OCIMILIATOP" .

KiroueBsie ciioBa: KoMmakTHBIN cyOauddhepeHnman, BriIroueHne Jiinepa-Jlarpanxa,
dopmyna Teitnopa nns cyonuddepenmnuanos, ycinoue Jlexanapa mpu HeErliagkoM
WHTErpaHTe, CyOrapMOHMYECKHUI OCIUIUISATOP.

YIAK 517.972: 517.982

3. L. XAJIUDIOBA. KowmmnakTtHl cyOaudepeHIiany BHIIUX MOPAAKIB Ta iX
3aCTOCYBaHHS 0 BapiamiiiHUX 3amad (pociiickka) // JluHAMUYECKHE CHUCTEMBI,
2013. —rtom 3(31), Nel-2. — C. 115-133.

Hapeneno ormsan teopii K-cyomuddepenmianie neproro mnopsaky. [loOynoana
Teopist K-cyonudepenitianiB Apyroro Ta BUIKMX NOPSAKIB, ax 10 Gopmynu Teitnopa
1 Teopii excrpemymiB. JloBenena ysarampHeHa dopmyna FOura mist apyroro Tta
BUIIUX TMOPSAAKIB. PO3TIsaHYTI MOJaTKU A0 BapialiiHUX (YHKIIIOHAIIB 3 HEPIiBHUM
interpantoM. Otpumano ominky K-cyOauddepeniiana Apyroro mopsaky
BaplalliHOro ()yHKIIOHANy, 3HAlJEHO KOMIIAKTHUN OIyKJIWHA aHajIor YMOBH
Jlexxanapa. Po3risHyTO KOHKpETHUH TpUKIan - "aHI30TPONMHUN CyOrapMoHii
ocuuiIATop".

KinrouoBi cnoBa: kommakTHui cyOoaudepenmian, BrimodeHHs Elnepa-Jlarpanxka,
dbopmyna Teimopa mist cyoaudepenmianiB, ymoBa JlexaHapa npu HEMIAAKOMY
IHTeTpaHTl, CyOTapMOHIMHUN OCITUIISATOP.

MSC 2010: 34D12

Z. 1. KHALILOVA. Compact subdifferentials of higher orders and their applications
to variational problems (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2, 115-
133 (2013).

The theory of K-subdifferentials of the first order is reviewed. The theory of K-
subdifferentials of the second and the highest orders is constructed, up to Taylor's
formula and the theory of extremum. A generalized Young's formula of the second
and higher orders is proved. Applications to variational functional with non-smooth
integrand are considered. The estimate of the second-order K-subdifferential of
variational functional is obtained, a compact convex analog of Legendre condition is
found. A specific example - "the anisotropic subharmonic oscillator" is considered.



Keywords: compact subdifferential, Euler-Lagrange inclusion, Taylor's formula for
subdifferentials, Legendre's condition for a non-smooth integrand, a subharmonic
oscillator.

B. 1. YNJIMH, K. K. MYMHHOB. Iloanas cucrema anddepeHunaabHbIX
UHBAPUAHTOB KPMBOH B IICEBI0CBKJINI0BOM NPOCTPAHCTBE.

V]IK 512.74

B. U. YMJIMH, K. K. MYMUHOB. Ilonnas cucrema auddepeHnmranibHbIX
WHBApPHAHTOB KPUBOH B  IICEBAOCBKIMJIOBOM TIPOCTpaHCTBE (pycckmii)  //
JMuuamuueckue cuctemsbl, 2013. — tom 3(31), Nel-2. — C. 135-149.

IIlyctb X - n-MepHOE IICEBIOEBKIHIOBO NPOCTPAaHCTBO Hax mnoiem K
JNEHCTBUTEIBHBIX JINOO KOMIIEKCHBIX YUCEN C MHAS(HUHUTHOW METpUKOH [X, y] , G -
rpymmna Bcex uzoMeTpul B X. [[JIsI OpMEHTHPOBAHHOM KPHUBOM, Jiekamen B X U
MOPOXKJIEHHONW CHUJIBHO pEryJsipHbIM TiyTeM X(t), te(a,b), maercs crernuaabHast
WHBapuaHTHas mnapamerpu3anus  $u(s) = x(q x(s))$, ¢ MOMOIIBI KOTOPOWM
YCTaHABJIMBACTCS CHEAYIOIMN KpuTepril (G-SKBUBAJIECHTHOCTH ABYX KPHUBBIX U3 X:
eciu $\gamma$ u $\beta$ - opueHTHpOBaHHBIE KpHBBIE B X, MOPOXKICHHBIC
COOTBETCTBCHHO HEBBIPOXKICHHBIMU NyTIMH X H Yy, Su(s) = x(q x(s))$, $v(s) =
y(q_y(s))$, To xpuBsie $\gamma$ u $\beta$ sisrorcs G - SKBUBAICHTHBIMH TOT/IA U
TOJBKO TOT 1A, Korja S\leftfu™{(m)}(s),u™{(m)}(s)\right] =
\left[v*{(m)}(s),v {(m)}(s)\right]$ mns Bcex m=I1,..,n, tme $u {(m)}(s)$ -
MPOU3BOAHAS MOPSAIKA M AJIs u(s).

KitoueBble  cioBa:  TCEBJOEBKIMIOBO  MPOCTPAHCTBO, Tpynmna  JABUKEHUH,
b depeHnanbHbIi HHBAPUAHT KPUBOM.

VJIK 512.74

B. 1. YJIIH, K. K. MYMIHOB. IloBHa cucrema nudepeHiiagibHUX 1HBApPIaHTIB
KpUBOI y TICEBIOEBKIMIOBOMY MPOCTOpi (pociiicbka) // JIlnHaAMHYECKHe CHCTEMBI,
2013. —tom 3(31), Nel-2. — C. 135-149.

Hexaii X - n-BuMipHMI TICEBIOCBKIWIIB MpocTip Hanx mojem K mgificHux abo
KOMIUIEKCHUX YHuceN 3 1HAChIHITHOIO METPUKOIO [X, Y], G - rpyna Bcix 130MeTpid y
X. Jlns opieHTOBaHOI KpHWBOi, sfKa po3TalioBaHa y X Ta TIOPOXIEHA CHUJIILHO
perynsipauMm  nwisixom  x(t), te(a,b), HamaeThcs  cmemiagbHa — 1HBapiaHTHA
napamertpizaiis $u(s) = x(q_x(s))$, 3a 10MOMOTOIO SIKOT BCTAHOBIIOETHCSI HACTYITHHIA
Kkputepii G-eKBiBaJIGHTHOCTI JBOX KpuBHX 3 X: skmo $\gamma$ ta $\beta$ ---
OpUEHTOBaH1 KpHBl y X, MOPOJKEHI BIANOBIAHO HEBUPOHKEHUMH HUIAXaMHU X Ta Y,
$u(s) = x(q_x(s))$, $v(s) = y(q_y(s))$, Tomi kpusi $\gamma$ ta $\beta$ oynyre G-
CKBIBAJICHTHUMHU TOII 1 TUTbKU TOxmi, Koym S$\left[u™{(m)}(s),u™{(m)}(s)\right] =



\left[v*{(m)}(s),v*{(m)}(s)\right]$ m1g ycix m=1,...,n, ne $u™{(m)}(s)$ --- moxigHa
nopsiika m JJist u(s).

MSC 2010: 53A15, 53A55, 53B30

V. 1. CHILIN, K. K. MUMINOYV. The complete system of differential invariants of a
curve in pseudo-euclidean space (Russian). Din. Sist., Simferopol’, vol. 3(31), no.1-2,
135-149 (2013).

Let X be n-dimensional pseudo-Euclidean space over field K of real or complex
numbers, let [X, y] be the indefinite metric in X, let G be the group of all isometries in
X. It is given the special invariant parametrization $u(s) = x(q_x(s))$ for oriented
curve in X generated by strongly regular path x(t), te(a,b). Using this parametrization
the next criterion of G-equivalent of pair curves in X is proved: If $igamma$ and
$\beta$ are oriented curves in X, generated by non-degenerate pathes x and H
respectively, $u(s) = x(q_x(s))$, $v(s) = y(q y(s))$, then curves $\gamma$ and
$\beta§ are G-equivalent if and only if $\leftfu{(m)}(s),u™{(m)}(s)\right] =
\left[vA{(m)}(s),v*{(m)}(s)\right]$ for all m=1,...,n, where $u”"{(m)}(s)$ is a m -
derivation of u(s).

C. M. YYHKO, A. C. YYHKO, II. B. KYJIAIII. Iepuoanueckas 3agaua AJs
ypaBHeHHs TUNA XWLJIA B CJIydae NapaMeTPU4YeCKOro pe30HaHcAa.

V]IK 517.9

C. M. UYHKO, A. C. YYHKO, II. B. KVJIMIIIL. Ilepuomuueckas 3amaya mis
ypaBHEHHsS Tuma XWja B ClIydae MapaMeTpUuecKoro pe3oHaHca (pycckuii) //
Junamuueckue cuctemsl, 2013. — tom 3(31), Nel-2. — C. 151-158.

Haiinens HeOOXOAMMBIE U JOCTATOYHBIE YCJIOBHS CYIIECTBOBAHUS PEIICHHIMA
HEJINHEMHOW HEaBTOHOMHOW NEPUOAMYECKOM 3aJaud JJIsi YpaBHEHHUs Thna XWUIa B
cllydae MapaMeTpUdYecKoro pe3oHaHca. XapaKTepHOM 0COOEHHOCTHIO MOCTaBICHHOU
3a/1ayu SABJSETCS HEOOXOMMMOCTh HAXOXKICHUS, KaK HCKOMOTO pPEIICHHS, TaK H
COOTBETCTBYIOIIECH COOCTBEHHOW (yHKIMH, OOECIeUYUBAONICH pa3pelImMOCTh
MIEPUOIUYECKON 3aJlaud JJIsl YPaBHEHUs TUIA XWJUIA B CIy4ae MapameTpUUeCKOro
pe3oHaHca. [l MocTpoeHus peleHU NEPUOANYECKON 3a1aun [JIs ypaBHEHUs THUIIA
Xuana M COOTBETCTBYIOLIEH COOCTBEHHOW (YHKLUMU B Cllydae MapaMeTpUuecKoro
PE30HAaHCa MPEMIOKEHA WUTEPALMOHHAs CXEMa, MOCTPOCHHAs IO METOAY IPOCTBIX
UTEpaLUil.

KirroueBble cioBa: mepuoavdeckas KpaeBas 3ajada, [apaMETPUYECKUN PE30HaHC,
YPaBHEHHE TUIA XWJUIA, METOJ IPOCTHIX UTEPALIUH.



V]IK 517.9

C. M. YYUKO, A. C. YYHKO, II. B. KVJIIII. ITepioguuna Kpaiioa 3agaua s
PIBHSHHS TUMy XUUIa y BUNAAKY [apaMETPUYHOrO0 pe3oHaHcy (pociiicbka) //
HNuunamuueckue cuctemsl, 2013. — tom 3(31), Nel-2. — C. 151-158.

3HaiiieHo HeoOXigHlI 1 JOCTaTHI yMOBHU ICHYBaHHS PO3B'A3KYy HEMiHINHOI
HEAaBTOHOMHOI NEpIOJMYHOI 3ajadl Juisl PIBHAHHA TUNY XUUIa Yy BHUIAAKY
apaMETPUYHOTO PE30HAHCY. XapaKTEPHOI OCOOIMBICTIO MOCTABIEHOIO 3aBJAHHS €
HEOOXITHICTh 3HAXOJDKEHHS, K IIYKAHOIO PO3B'SI3KYy, TaK 1 BIAMOBIIHOI BIACHOI
¢byHKIii, 1m0 3a6e3mevyye po3B'sI3HICTh MEPIOUIHOT 3aa9l JUTsl PIBHSAHHS TUITYy XiJU1a
y BHUNAAKy NapaMeTpUYHOIO pe3oHaHcy. /s moOynoBu po3B'S3KIB NEPIOJUYHOL
3ajayl s pIBHSAHHA TUMy XUUIa 1 BIANOBIAHOI BiacHOi (YHKLIT y BUNAAKY
MapaMeTPUYHOIO PE30HAHCY 3alpONOHOBAHO ITEpallliHUNA cXeMa, MoOyJoBaHa 3a
METOJIOM MPOCTHUX ITEepallii.

Kiro4uoBi croBa: mepiogudHa KpaiioBa 3ajada, mapaMeTpUYHUN PE30HAHC, PIBHSHHS
TUIy XULIa, METOJ MPOCTUX 1Tepalliif.

MSC 2010: 34B15

S. M. CHUJKO, A. S. CHUJKO, P. V. KULISH. Periodic boundary-value problem
for Hill's equation in the case of parametric resonance (Russian). Din. Sist.,
Simferopol’, vol. 3(31), no.1-2, 151-158 (2013).

Necessary and sufficient conditions for the existence of solutions of nonlinear
nonautonomous periodic problem for Hill's equation in the case of parametric
resonance. A characteristic feature of the task is the need of finding, as desired
solution, and the corresponding eigenfunction, which ensures solvability of the
periodic problem for Hill's equation in the case of parametric resonance. To construct
solutions of the periodic problem for Hill's equation and the corresponding
eigenfunction in the case of parametric resonance proposed iterative scheme, based
on the method of simple iterations.

Keywords: periodic boudary-value problem, parametric resonance, Hill's equation,
the method of simple iterations.

T. H. ACTAXOBA, A. JI. 3YEB. 3aiaua njiaHupoBaHusl IBUKEHUS JJIA KJIacca
HEeJIMHEHBIX CHCTEM C TPUTOHOMETPHYECKUMH (PYHKUMAMH yIIPABJICHHS.

YAK 531.36+517.977



T. H. ACTAXOBA, A. JI. 3VEB. 3ajnaua mianupoBaHusi JIBMXKEHUS JJIS Kiacca
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PacmoTpena nByxToueuHas 3ajada yMOpaBICHUS JUIsl HEITUHEHWHBIX CHUCTEM C
HEHYJIEBBIMU KPAEeBBIMH YCIOBUSAMHU. [IpemioxkeH JOKaNbHBIA MOIX0J] K PEUICHUIO
ATOM 3ajjauM B KJIacce TPUTOHOMETpUYEeCKUX (GyHKIMH yrpaBieHus. [lomydeHHBIM
pe3ynbTaT MPUMEHEH JIJIs Kjlacca YIPaBIsieMbIX HUJIBIIOTEHTHBIX CUCTEM.
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Po3rnsgHyTO ABYXTOYKOBY 3ajladyy KEpyBaHHS JUIsl HENIHIMHUX CHUCTEM 3
HEHYJIbOBUMH KpallOBUMH yMOBaMH. 3alpONOHOBAHO JIOKAJIBHUN MIAXIA [0
poO3B'si3aHHSA Li€i MpoOseMH y Kiacli TPUTOHOMETPUYHHMX (YHKIINA KepyBaHHS.
OnepskaHuii pe3yabTaT 3aCTOCOBAHO 0 KJIaCy KEPOBAHUX HIJIBIIOTEHTHUX CUCTEM.
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T. M. ASTAKHOVA, A. L. ZUYEV. Motion planning problem for a class of
nonlinear systems with trigonometric control functions. (Russian). Din. Sist.,
Simferopol’, vol. 3(31), no.1-2, 159-167 (2013).

A two-point control problem is considered for nonlinear systems with non-zero
boundary conditions. A local approach for solving this problem is proposed in the
class of trigonometric control functions. The result obtained is applied to a class of
controllable nilpotent systems.
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