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IMPEJUCJIOBUE

C 30 aBrycra o 6 centsiGpsa 1981 r. 8 Kuese cocrosnacs 1X Mesnynaponnas xondepennus
o sejuHeinmM xoneGaunam. Kondepennms 6mma oprammsosaHa Axazemuesi mayxk YCCP npn
' coxefictean Hannonamsnoro komutera CCCP Mo Teopernueckofi B NPHKAAZHON MEXaHHKe, @ TAKKE
npu yuactuu Axanemnn nayk CCCP, Axanemun nayk I'/IP, Iloasckoii n Yexociopauko# akaje-
mu#l Hayk. [lonroToBKy u npoBesieHHe 3TOH KoH(bepeHNHH OCYWECTBass HHCTHTYT MaTeMaTHKH
AH YCCP. . '

Hayunas nporpamma Kor(epeHIHH, a TAKKe KPYT NPHIIAEHHHX YUeHHX GHUIH Onpeleens
MesxaynapoasbiM HaYYHEIM KOMHTETOM B cienyomenm cocrase: H. H. DorosmoGos (npeicenateisn,
CCCP), 0. A. Mutpononbckuii (3am. npencenatens, CCCP), C. Osaskos (UYCCP), C. 3emba (ITHP),
M. Kaprpaiit (Beauro6putanns), I'. Kuobaox (®PI), P. Kouru (Mraaus), C. Kpaunana (CILIA),
K. Maeun (Benbrus), H. Xasmwn (Snonus), Jx. Xeiia (CIHA), T. Umuar (FIP).

C nenbio opranu3sanun koudepenuuy [Tpeaugnymom AH YCCP 6bi1 ytepxaes Hanuonanbhoii
QPraHH3alHOHHEI KOMWTET KOHpEDeHIHH H3 npelCTaBHTeNIedl HAyYHHIX IOKOJM MO HENHHEHHEIM
KosmeGanusm: npeacenarent Oprromutera akag, AH YCCP 0. A. MurtpononbCkuii, 3aMeCTHTeNH
npeacenareass akaa. AH YCCP B. C. Kopomwok, 1-p ¢us-mat. nayx, npod. M. A. Jlykosexuit,
91.-kop. AH YCCP A. H. IllapkoBckuii. :

B pabfore xondeperuny npuHATH yuactae 565 neneratos u3 30 crpan mupa: ABcTpaanu— 1,
Asctpun — |, Benvrum — 4, Bemecysan — 1, Bewrpun — 2, [IP — 10, Toananauu — 3,
Ipensn — 1, 3ananmoro Bepauna — Y, Mnamu — 1, Mpana — 2, Hopaannn — 1, Henansn — 3,
Hranmuu — 3, Kanagm — 2, Kutaa — 2, Hurepuu — 1, Boarapus — 10, Tepy — 1, [lonbmu —
27, Pymunun — 1, Bretsama — |, CCCP — 412, CIIIA — 15, IOrocsagun — 5, ®paunus — 19,
@PT — 5, YexocnoBakun — 14, [llseinapun — 2, Snomnn — 14, Ma 412 coseTckuX neleraTos
B pa6oTe KOH(EPEHIHA NPHHSIN yJACTHE TIPEJICTABUTEH HAYUHBIX yuPex/leHul, BHCIIHX YueOHRX
3aBelleHHi, KOHCTPYKTOPCKAX GI0PO W 3aBOAOB M3 pasiudibiX ropogod Coserckoro Cowsa,

OcnoBHas Nelb KonpepeHnuy NpeiycMaTpuBaia NOJBEIeHHe HTOTOB HCCJAeOBaHRH N0 TeOpHH
HCIHHEANHX KOMeGAaHRH W ee MPHJIOKEeHWH, BhIsCHEHHe NMepCreKTHB JajbHeHINero pasBHTHS 3TOH
TEOpHH, KOOPJHHALHH paGoT W pACIIMPeHHS COTPYAHHYECTBA MEXJY PAasAHYHBIMH HayYHLIMH
LL("HT])HMH.

B COOTBETCTBHH € NpOrpaMMoil NMpPOBEJCHHs KOH(EepeHIHH COCTOSIOCh 2 TUIEHADHHIX 3acefa-
zu9 1 57 3acenannii cexumfi 0 moacexuuii. Beero va xondeperunn 6blio 3acaymano 422 joknaza,
B TOM yHCle nATh mieHapHeX u 105 moayuacoBmix. ) ’

Ha kondepenmnun o6CYKIATHCH AKTYaIbHBEIE BONPOCH TEODHH HenuueHHBIX KomeGaHHE H ee
OpEI0KEeHUH B PAsIHYHLIX 00JACTAX eCTEeCTBO3HAHHHA W TEXHHKH.

PaGora xoH(ePeHIIHN MPOXOJNJIA HA [JICHADHEIX 34CeJlaHHAX H B YeTHIpeX CeKmuax: 1) amaan-
THRECKIE® METOIH TEODHH HeJHHEeHHBIX Kojebauuii; 2) KayecTBeHHHE MeTOIBI TEOPHH HeNHHEHHEIX
Eoaebanyii; 3) npuMeHesHe TeopuH HeqHHeilHbIX KoseOaHMH B MeXaHHke; 4) OpHMEHEHHe TEOPHH
HeauHelHHX KogeGaHuii B (HSHKe, MEKTPOHUKE, HJIeKTPOTEXHHKe, GHONOTHH.
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TOMa, Kaxbiii H3 KOTODHIX PAacCMATPHBAT Ofipele/leHHbl KPYr BONPOCOB.

B nepBuifi ToM, KpoMe JOKAAJOB, NPOYATAHHLIX HA NepBOfA CeKIlHH, BK/IIOYEHE PeuH Ha 3aKpEL-
THH KOH(ePeHLHH, 4 TAK)Ke [IeHapHEe JoK/Iank: «PassuTHe MeTosa yepennerus» (mpod. I0. A. Mut-
ponoabckuit), «O600menHpe nepuoinueckhe cucreMsir (mpot. 1. Tlmesopcka-Pouxesuu), «Metox
orobpaxedHHil B NPHMEHEHHH K peIUeHHAM HEKOTOPHIX THNOB HeJIHHeHHHIX Mu(epeHnHaNbHBIX
ypasrenui» (npod. Y. Xasmmu, npod. M. Abe, npod. K. Ommuma, npod. X. Kasagamu), «Herayc-
COBCKHE 3dMKHYTHIE aJTOPHTMEI B MPHMEHeHHH K PelleHHTM HeKOTOPHIX THIOE HelHHEHHBX AH(be-
peHuHaNbHLIX ypaBHenui» (mpod. C. Kpsnaamr).

B nepBOM TOME NOMRUIEHH NOKJAALH, NOCBSMEHHbE TPARUUHOHHLIM HANPABICHUSM PA3BHTHL
‘ACHMIITOTHYECKHX METOOB HeJHHeidHOR MexaHHKu (IanbHelined pa3paGoTke, OGOCHOBAHHIO H pac-
WHPeHHI0 06/1acTH NPHJIOKEHHS aCHMITOTHYECKHX MEeTONOB, METOAA YCpPelJHeHHS H METOJa HHTe-
rpaZibHRX MHOTOOOGpasHi), NOCTPOEHNIO ACHMITOTHYECKNX DAsCKennii, lanbHefleMy pasSBHTHIO
MeToja YCPeIHeHHSl H, B YaCTHOCTH, MHOTOMEPHOTO VCPEIHEHHs, a TAKKe NOKIALH, MOCBSUICHHEE

pa3paboTKe HOBHIX aJTOPHTMOB ACHMITOTHYECKHX METOZOB H HX NPHMEHEHHIO K PeIleHHIO 3ajau
He/THHeHOA MeXaHHKH.

B nepBoM ToMe paccMOTpeHbl Takke BONPOCH MPHJIOKEHHST aCHMNTOTHYECKHX METONOB H Me-
Tofla ycpenHeHus K AubdepenunasLHEIM YPABHEHHSIM € YACTHLHIMH [TPOH3BOAHLIMA, K Auddepedinann-
HEM YPaBHEHHSAM C KBa3HMEPHOZAYECKHMA KO3h(HIHEHTaMu, HHTerpoiuddepeHHalbibM H AHb-
depenRIHaNbHO-DYHKIHOHANBHBIM YPABHEHHSIM, K CTOXacTHuecKHM JuddepeHUHaNbHBEIM ypaBHe-
ausiM, K JnddepeHNHANbHBIM YDABHEHHSIM B aGCTPAKTHHIX (PYHKIHOHAALHBIX [POCTPAHCTBAX,
K TEOPHM KPaeBbX 3ajla4, 4 TaKkKe BONPOCH PAa3BHTHA TEOPHH U MpHMEHEHHH METONa HHTerpaibHBIX
MHOTOOGpa3Hil, TCOPHH NepHOAUYECKHX, KBA3HNEPHOAHYECKHX H [OYTH-NEPHOAHYECKHX pelreHHI,
fpHMeHeHHe MeTONOB HeJIWHeHHOH MeXaHHKH K HCC/ISIOBAHHIO CHHTYJSPHO BO3MYUIEHHBIX CHCTEM,
HecIeoBanHe KoeGAHHN B CHCTEMAX CO CJIOMKHEIMH HeJHHSHHOCTSIMH, pa3paboTKa JHHEeHHBIX MeTo-
OB HCCJIEOBAHHS HeJIHHEHHHX 33124 H HOBBIX AHANHTHUECKHX METOIOB, NOJTYUeHHE TOYHHX BhIPA-
weRuf pemleHuil 2anau HeAHHeAHOH MeXAHHKH W QUIHKH.

Bo BropoM ToMe comep:kaTtcs NOKJIAibl, MOCBAIIEHHBE OSiell TeOPHH IMHAMHYECKHX CHCTEM
u Teopnu Ondypraluit pasNHYHBIX THIIOB PEIIeHHil; HCCIEAOBAHMIO Tepexold MeXIY NeTepMHHHpPO-
BafHbBIM NOBEIEHNEM ¥ CTOXACTHYHOCTHIO, CTPANHLIM aTTPAaKTOPaM W ¥X POAH B MEXAHH3Max BOSHHK-
HOBEHHSA CTOXACTHYECKHX W TYPOYJEHTHHIX ABHMEHHH JHHAMHYECKHX CHCTEM; HEKOTODLIM ACTIEKTaM
COMHTOHHOH TEeMATHKH.

Bo BTOpOM TOME paccMOTPEHH TAK3Ke BOMPOCH TEOPHH YCTOHYHBOCTH, OTHOCSIIHECH KAk K Tpa-
ANIHOHHEIM nipo6ieMam (ropo#t meron Jlsnynosa; noctpoeHHe Gu(ypKanHOHHBIX AHArpaMM s
HeJNHHEHHHX nddepeniiHatbHuX YpaBHEHHH BTOpOTo NOPANKA; XAPAKTePHCTHUECKHE MOKA3ATEJH
JIsinyHOBa; MeTON MHTETpaNbHLIX HEPABEHCTB), TAX H K HOBBHIM HaNpaB/leHHAM (MAaTPHUHEE METOLH
peleHHs 3aad yCTOHYHBOCTH MapAMETDHYECKHX M HeJHHefHHIX cHCTeM; 0600LIeHHHA MaTPHUHLIA
KpUTepHil yCTOHumHBOCTH IpmuTa — Paycea — [ypsuna),

Kpowme Toro, Bo BTopofi TOM BKJIOYeHs! JOKJaAB, MOCBSIEHHEE Pa3palOTKe METONOB KauecT-
BEHHOTO HCCJENOBaHHA IHdhepeHUHATbHO-(YHKIHOHAMLHEX YpaBHEHHH, OMHCHBAOMHUX KoJaeba-
HHS B CHCTEMAX ¢ 1OCAee/CTBHEM; YCTAHOBIEH IO TPH3HAKOB CYNICCTBOBAHHSI H H3YUEHHIO acHMI-
TOTHUECKOI'O MOBEAEHHS! PasMHUYHHX BHAOB KOJeOAHHH (NepPHOAMYECKHX, MNOYTH-NEPHOIHYECKHX,
6LICTPO ¥ MELIEHHO OCIMJJIHPYIOUNX, PeJaKCAlHOHHEIX),

TpeTdu#t TOM COISPHKUT IOKNAlH, OCBEUlAOUIHE [PUMEHEHUE TEOPHU HENHHEHHHX KoaeGaHuil
B MexaHnKe, QH3HKE, JJEKTPOHHKE, MeKTPOTeXHuKe, OHoJorHH. B 5TOT TOM BouwtH JAOK/AafH, Mo-
CBAIIEHHBIE PA3BHTHIO TEOPHE KoJeGaHHH HEJHHEeHHBIX CHCTEM NpH ydeTe CBOHCTB HCTOYHHKA SHEp-
TAH, MCC/ASNOBAHNMIO Aenunefinbix xosedanufi B AWHAMHKE CMYTAWKOB, BCCAENOBAHHIO YTIPABACHUS
KOMeGAHHAMH MeXaHHUECKHX CHCTeM; paspalOoTke METOAOB pelieHusl HEMuHeNHHIX 3afau AHHAMHKH
OrpaHHYeHHOTO 06beMa XKHIKOCTH CO CBOGONHOA NOBEPXHOCTBIO; HCC/ENOBAHHIO THPOCKOMHYECKHX
cucteM. PaccMoTpenbl BONPOCH aBTOMAaTH3AUMH NOCTPOEGHHS MaTeMaTHUeCKHX MoJenell mpocTparcr-
BEHHOl CHCTEMBI TBEPIBIX TeJ, YNPABJIEHHS TAKHMH CHCTEMAMH € (pHJOXKeHHeM K npobieme co3fa-
AHA poGOTOB H MaHHMYJSTOPOB.

Kpome Toro, B TpeTbeM ToMe pPaccMOTPeHB BOTPOCH AAJNbHERINEro PasBHTHS AaCHMITOTHHE-
| CKHX H YHCJACHHO-aHATHTHYECKHX METOLOB PELUCHHA HeMHHEHHBIX 3ajau TeOpHH KojebaHuil A1s cuc-
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TeM € COCPeOTOUEHHHIMH H PACHPENCACHHHMY TapaMeTPaM:, aKTyalbHbe JIA COBPEMEHHON HumKe:
HepHOfl NPaKTHKH (3NMEKTPOTEXHHKH, SIEKTPOHHKH, painodusHkn); HelHHele KoneGanns B MaTe-
MATHYECKOfl 3IKOJIOTHH, ABTOBONHOBHIE MEXaHH3ME BHYTPHEJIETOUHOR NOABHXXKHOCTH H JApPYyrHe
GHOMOTHYECKHE NPOLECCH; 4 TAKMKE METOJ aHANNZA CHCTEM C aBTOCTOXACTHYECKHM MOBENEHHEM
H HX OPHAONKEHHS B PAamMOdH3NKe, GHONOTHH, XHMHH, MEXaHHKE H SIeKTPOMEXaHHKe,

Hoxnags OnyGAHEROBaHH Ha f3blKe, Ha KOTOPOM OHH Gmu\npe.ncrmeﬁu KoH(epeHIHH.,

Tpyaw 1X MemxxnyHaponsoil KoH(pepeHIHH MO HeJHHEHHHIM KOeGaHHAM SBASIOTCH LEHHBIM
BK/IAJIOM B COBPEMEHHYIO JHTEPATYpPy [0 TEOPHH HeIHHEHHHX KoJeGaHHi H ee NPHIOMeHHAM, a
TaKKe 10 CMeXHHM 061acTAM MaTeMaTHKH H MEXaHHKH.




PREFACE

The Ninth International Conference on Nonlinear Oscillations was held in Kiev rom August

30 to September 6, 1981.

The Conference was organized by the Ukrainian Academy of Sciences with assistance of
the USSR National Committee on the theoretical and applied mechanics and in cooperation
with the GDR Academy of Sciences, the Polish Academy of Sciences and the CSSR Acadimy of
Sciences. i

The Institute of Mathematics of the Ukrainian SSR Academy of Sciences was chiefly ent-
rusted with the organizational aspects of the conference. _

The scientific programme of the Conference as well as the list of invited scientists were deter-
mined by the International Scientific Cornmittee in such a body: N. N. Bogoliubov (Chairman,
USSR), Yu. A. Mitropolsky (Vice-Chairman, USSR), S. Djid’kov (CSSR), S. Ziemba (PNR),
M. L. Cartwright (Great Britain), H. W. Knoblech (BRD), R. Conti (ltalia), St. H. Crandall
{(USA), J. Mawhin (Belgigue), Ch. Hayashi (Japan), J. K. Hale (USA), G. Schmidt (DDR).

On purpose to organize the conference the Presidium of the Ukr. SSR Academy of Sciences
confirmed the National Organizing Committee of the conference consisting of representatives of
. scientific schools: chairman of the Organizing Committee Academician of the Ukr. SSR Academy
of Sciences Yu. A. Mitropolsky, Vice-chairmans Academician of the Ukr. SSR ‘cademy of Scien-
ces V. 8. Koroljuk, Dr. of phys.-math. sciences, professor I. A. Lukovsky, corresponding mem-
ber of the Ukr. SSR Academy of Sciences A. N, Sharkovsky.

565 delegates from 30 countries: Austria — 1, Australia — 1, Belgium -— 4, Bulgaria — 10,
Venezuela — 1, Hungary — 2, Vietnam — 1, DDR — 10, Holland — & Greece — 1, West
Berlin —1, India — I, Jordan — 1, Iran — 2, Spain — 3, Italy — 3, Canada — 2, China — 2,
Nigeria —1, Peru — 1, Romania — 1, Soviet Union — 412, USA — 15, France — 19, BRD — 5,
CSSR — 14, Switzerland — 2, Yugoslavia — 5, Japan — 14 took part in the work of the
conference. 412 Soviet delegates, participating in the work of the Conference represented scien-
tific institutions, higher educational establishments, design offices and plants from different
cities of the Soviet Union.

The main purpose of the conference was to review the recent progress in oscillation theory

and its applications and to outline the prospects in its further achievements; then to coordinate
and direct research in this field and to extend cooperation between various scientific institutions.

According to the programme of the conference two plenary meetings and 57 Section and
Subsection Meetings tock place.

All together 422 talks were delivered at the Conference including 5 plenary and 105 half-an-
hour ones.

The conference focused on central problems in the theory of nonlinear oscillations and its
applications to difierent fields of science and engineering.

The wook of the conference proceeded in plenary meetings and in four sections:
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1 Analitic Methods of the Theory of Nmtmear Oscmatims ~
2. Qualitative Methods of the Theory of Nonlinear Oscillations.
3. Application of the Theory of Nonlinear Oscillations to Mechanics. ;
4. Application of the Theory of Nonlinear- Osc:llatlons to Eiec’troengmeeﬂng Electmnics
and Biology.

All papers submitted at the 9 th International conference on nonllnear osmllatmﬂs are’
included in the Proceedings of the conference issued in 3 volumes. Each volume deals with-

2 certain number of problems.

The first volume along with the papers presented at the first section, contams greetmgs to
the [X International conference, speeches delivered at the Closing Session and plenary talks:
«The development of averaging method» (prof. Yu. A. Mitropolsky), «Generalized periodic systems»
{prof. Przeworska-Rolewicz D.), «The method of mapping as applied to the solution for certain
types of nonlinear differential equations» (prof. Hayashi Ch., prof. Oshima K., proi. Kawaka-
mi H.), «Non-Gaussian closure techniques for stationary random vibration» (prof. Crandall St. H.).

The first volume contains the papers devoted to traditional trends in the development of
the asymptotic methods of nonlinear mechanies (further elaboration, justifying and broadening
the sphere of application of the asymptotic methods, averaging method and method of integral
manifolds); to construction of asymptotic expansions; to further elaboration of averaging me-
thod including many-dimensional averaging; to further elaboration of new algorithms of asymp-
totic methods as applied to the solution of problems in nonlinear mechanics.

The first volume includes also the problems concerning the application of asymptotic
methods and method of averaging to partial differential equations, to differential equation with
quasi-periodic coefficients, to integro-differential and difference functional equations, to stochas-
tic differential equations, to differential equations in abstract functional spaces; to the theory
of boundary value problems. A number of papers deals with the development of the theory and
application of the method of integral manifolds, of the theory of periodic, of quasiperiodis
and almost periodic methods of nonlinear mechanics as applied to investigation of singulary
perturbed systems; oscillations in the systems with complicated nonlinearities; of elaboration of
linear methods in studying linear problems and of new analytic methods; obtaining exact solu-
tions of problems in nonlinear mechanics and physics.

The second volume contains papers dealing with the problems of: the general theory of dyna-
mical systems and bifurcation theory of various types of solutions; investigation of {ransition
from deterministic behavior to stochastic one; strange attractors and their role in appearance of
stochastic and turbulent motion of dynamic systems; some aspects of soliton problems.

The second volume contains also the issues concerning both the traditional problems (Lyapu-
nov’s second method; construction of bufircation diagrams for the second order nonlinear differen-
tial equations; Lyapuriov’s characteristic indexes; method of integral inequalities) and new trends
of investigations (matrix methods in the problems of stability of parametric and nonlinear sys-
tems; generalized matrix criterion of the Hermite — Routh — Gurwitz stability).

Furthermore the second volume includes the papers devoted to the development of the met-
hods of qualitative analysis of difference — functional equations describing oscillations in systems
wiZ1 the lag; the determinatic . of tests of existance and investigation of asymptotic behavior
of various oscillations (periodic, almost periodic, fast and slowly oscillating, relaxational, efec.).

The third volume contains papers dealing with the application of the theory of nonlinear
oscillations to mechanics, physics, electronics, electroengiaeering and biology. In this volume one
finds papers devoted to: the development of the theory of oscillations on nonlinear systems where

characteristics of sources of energy are taken into account; investigation of nonlinear oscillations

in satellite dynamics; investigation of control of mechanical system oscillations; elaboration
of methods for the solution of noalinear problems in dynamics of liquid in restricted volume with
the free surface; investigation of gyroscopic systems; studying the problems of automatical
construction of mathematical models for space solid systems governing by them and applica-
tion to the robots and manipulators construction problems.

Furthermore the third volume considers problems which are very urgent for contemporary
eugineering, electronics and radio — physics. That is: further development of asymptotic and

9
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‘infrawave mechanisms of ‘intracell activity and other biological processes; methods of analysis

numericany-—- analytical methods of soluﬁaﬂ of nonlim oscillation problems with finite and
infinite number of parameters. i
In this volume there are papers dealing w1th nonlinear oscillation in mathematiui oecology,

of the systems with autostochastic behavior and its application to radiophysics, biology,
chemistry, mechanics and electromechanies.
The papers are printed in the language they were presented to the conference. 4
The Proceedings of the IX-th International Conference on Nonlinear Oscillations are a g
valuable contribution to the contemporary literature on the theory of nonlinear oscillations b
and its applications as well as on some closely connected branches of mathematics and mechanies.




COIEPKAHNIE

[IPERHCHOBHE i & v = o v @ s v s % o = = = o & & % & 8 o o & % = & » = = = v &
Adpuarosa J1. SI. O6 annpoKCHMAUKHE JHHEAHHX CHCTEM MOCAEAOBATENLHOCTAMH IEPHOAH-

QeCKHX . .
Asbeses H. B., Maxcunos B. H., Pmumyumﬂ @. ¢YH!ID.HOHaJle0-JIH(lJCl)€peHHHaJ!b-
Hble ypaBHeHHs . Sw % E W ow & e e e

Ameavrkun B. B. O KoMeGaRHAX nepuo.mqecxnx CHCTeM ¢ mlorouepuuu npeueaeu ;
Ananoavcxuil JI. 10, O nepHOAHYECKHX HHTETPANbHBIX MHOTOOOpasHAX peefiHHX creten ¢
THCTEPE3HCOM . . .
Anaurxun 0. B. K 3anaue 06 yc'roﬁqﬂnocm panemtﬂ cHCTeM .!IHQ)QJepeEI.lHBJ'!bHHX ypasnennn
A pan%ou C. X., T'punec B. 3. Knaccnq:nxaunn JHHAMHYECKHX CHCTEM Ha JBYMEpHBIX MHOro-

06pazusax . . ; v s BT A B W
Apocenu XK., Poccemmo 5 meypkaunu nepﬂonnqecxux p&meﬂni Jum CHHTYJSIpHOM
annpoKCHMAIHE ABTOHOMHOH IHHAMHYECKOR CHCTeMbl, onpefeaenmoit B R® . . . . | .

Apuro 0., Anebaau 3.-a. 3amedaHns o TeopeMe MaBHHA-YWIIEMa . . . . . . . .
Apuno 0., Ceeve [1. HeKOTOPHE pesyabTaThl NOBEJCHNS PelieHHH B GECKOHEUHOCTH . . . .
Ay.qbﬁaxB O6o6menue metofa 3yGoBa T Ll IR R EEE Y

Agpaiinosux B. C. Tpuuuun xoaena 1 Ksaaua'n‘paxmpﬂ .

Baiinoe . M., 3axapues A. H., Mouwukuc A. 1. Ommumunoanue H ACHMITOTHUECKHE
cBoiicTBa pemeimi’s OJIHOTO KJIACCA ONepaTopHO-JAH(p(pepeHIHANLHBX HEPABEHCTB

 Bairnos 1. ., 3axapues A. H., Mouuxuc A. JI. OCUHATATIHOHHbE CBOICTBA PeIleHHH onuom

' KJjacca unmrpom:@q:epeauaa.nbﬂux YpaBHEeHHH HeHTDaNbHOTO THNA .

Bacmen A., Heasuwanbp M. Onpepensioliye Kpusue ypabHenus Ban aep Tonst 'rpe'rbero no-

pAJlKa ¢ 3ana3fiuBaHHEeM: GHC/IEHHBIE De3yJabTaThl . . b e
Baymus A. H. O merozne majnoro napamerpa (MOILHCIJHKaHHS{ c BBEJIEHHEM BToporo MaJoro
napaMeTpa H npHMeHeHHEe K HOBOMY KDyTy saga4y) . . . . . .
Beantx B. H. O KaueCTBeHHBIX crpyx‘rypax H ﬁnq;ypxaunax HBKOTOPI:]X KOHKPETHHX ,lm:-raim-
YeCKHX CHCTEM i . E 3
Beawemuna JI. H. l'lepno}mqecxne pEl.l.lEHP[!I Hexo*ropb(x Hemmeﬁnux HeaBTOHOMHBIX cnc'veu
BTOPOro MOPsAKa 5 i 5 & W G E W ¥ g
Beaasos JI. A. O cTpyxType 6ﬂc1)ypxanaonﬁux MHOXKECTB B cnc:'reuax ¢ netaedt cenapanHCH
cenno-GoKyca s
Bubukos 0. H., Beasrosur A. A. KBaannepnonnqecxne pemeﬁnﬂ cicTem nn@epennﬂaﬂbnm
ypaBHEHK!'i HelTPaJIbHOTO THNA ¢ MANLIM NApaMmeTpoM w %

Bueyn . H., Bopmedi M. C., Yepesxo H. M. Vccnenosanne Hexompux "k1accoB cncnm ¢
aanasnuzauuem METOJOM MHTETPAIbHEX MHOTOOOpasHii H MeTOZOM YCpeNHeHHS . . . .

Boiwyx A. A. @yuxuuu JIanyHoBa 1A JHHEHHBIX NMEPHOIHYECKHX CHCTEM . . . .

Eondapuyx B. C [lepuopuueckas 3anaya BapHaLIHOBHOl‘O HCUHCJIEHHS H .ue(popMam-m ra-
MHAJNLTOHOBHIX CHCTEM . . . . e B omom oo wamae

Bpornwmein H. ¥, T paucnepcanhnoc'rb Bieyer CT]JYKTYPHY}O ycmﬁunsoc'rb v B E .

Bowos B. B. O Herpnma.ﬂbmxx GHbY PKALHOHHBIX MHOMKECTBAX MHOTOMEPHBLIX Jmnamqecmx
cHCTeM o

Bacuaees C. H. Bubox 1 oﬁpamenne TEOpEM o6 YHHBepca.‘IbelX JHAAMHTECKHX CBOACTRAX
¢ BeKTop-QyHKuuaAME JlsmyHosa ’ i

Bedv 0. A. Kputepuii cymecTBOBaHHS pemeﬂnﬁ ¢ HEHleeBHMH upene.namn nncb@epenun-
AMbHBIX CHCTEM € [IOCTeReHCTBHEM Ha NOAYOCH @ $ra %W § B L

Bepxaacrm ®. Hopmann3auusa 4 HHTErPHPYeMOCTh FAMUIBTOHOBLIX CHCTEM . . . . . + . .

456

5

11

13
16

18
21




1 Bueaisdu ., Gopd Ix., Hspaé.aea db M., t!upuw B. B, Menmma i’I “JE: Monymt- *

nuoHHas AHGQY3HT B HEAHHEHHBIX KONeBaTENLHLX CHOTEMAX

Tgepunce H. K. O Gudypratusx cocroaunil paBHOBECHS mpaanepﬂecm Aaa o S

Tadgden ¥., Bassmep I'. 0. Xaoc B guddepennualbHbX YPABHEHHAAX C sanasmanm & -

Tonuenxo C. 8. 0 GudypranHax yABOGHHA B CHCTeMax, GVIHSKHX K CHCTeMaM C aerpyﬁoﬁ
FTOMOKAMHRUECKOH KpuBoft . . &y

I'pomosa [1. C. O6 ycTOHYHBOCTH B ﬂe.FlOM cm:mu e sanasnusaﬂaeu

rﬁomu J. T. O6 acuMnToTHYECKOR YCTOAYHBOCTH MHOTOMEPHBIX CHHIYJISIPHO sosuymeﬁnux
cucrem ¢ ueguddepenudApyeMHMH HelRHEHHOCTAMA

Tymoecxu H. Hekoropele COOTHOLIEHHS MeXIY Andx})epennua.nbmmn ypasﬂeanMn, TOYERb-
MH oTofpazkeHHAMH A QYHKIHOHANBLHLIMH HTEDaUHAMH . .

Typmoswux A. C., Heguaps [0, H, O cusxpouusmax KBASHTAMHALTOMOBKK CHCTOM s

TI'ymoscku P. I/Iccnenonanae yPaBHeHHA HeNHHERHBIX KOJeGAHHH CTPYHH METOAOM HHTErpaib-
HHIX HEpaBeHCTB

Haxus P. C. Teopeus o6 ocnmmsmﬂu pemeunﬁ mimeﬁnﬂx Amb;bepennnanbuux ypasae-
HHH C 3anasuuiBaHHeM . .

Teaswantp M., Bacmen A. Wcenenosanne pemesm‘i cHeTem nn@)@epennﬂmwux ypaaﬂeﬁnﬁ
BTOpOTO MOPAAKA € 3a0asgsiBalueM

Jman Y. Hexoropeie crodicrea Knaanycmnqusmx no Jlarrym)sy ABMKeHHH

Hoaos M. B., Kocapes B. B. Huterpaiunl Jlap6y u npefeabHbie IHKIb! g

Homwanarx 0. H. Touuple QUEHKH NPOMEKYTKOR OCUMNALHE CHCTEM, OMACHBAGMHX nﬂ@fbﬂpeﬂ-
UHaJLHEMH YDPABHEHHAMH C OTKIOHSIOMAMCA apPryMEHTOM . . . . ;

dpaxaun M. E. O6 ocHHIISANHOHHLIX CBOHCTBAX YpPABHEHMH Heﬁ'rpa.nbnoro THDA

Edipemosa J1. C. TlepuofuuecKte TOUKH HeNpepHBHOTO OTOGPAMKEHHT OKPYAHOCTH .

Muiio 4. ITocnefopaTe/bHOCTH BPAMEHAS H HEKOTOPHE CBOMHCTBA TONOJOrHYECKOH amponun
sHIoMOp®H3MOB oTpeska [0, 1] . . .

3adopoxcnud B. I Orpaawxeasﬂe pemeﬂnﬁ V—nnccnna'mmux nm;)rbepeﬂnnanbnux ypanﬂe-
HHE

3adoponcnsiil ‘B. ., Oaapuu 0. H. HO'-ITH—IIE]JHO,I[H‘!ECKHE KOMTeGaRHs ONTHMATLHAX CHCTEM,
COXPAHSAIOWMHAX Mepy TR — . .

3acaasckudt . M. Oco6EHIOCTH BOSHHKHOBERHS CTOXACTHIHOCTH B HETAMKLTOHOBEX CHCTEMAX

Jesur A, A. OueHkd nepHOJHueCKHX KOJe6aHHH HEKOTOPHX HEJHHEHHBIX CHCTEM

3y6oe . B. Kpurepuu CymecTBOBARHA | akcnoueﬁunanbﬂoﬁ ycm!'mnaocm nepﬂonnqecmx
pelnienyl B CHCTeMAX ¢ nocaeneficTBHEM P £ G 7 Gy B 25 0§ &

3yboea A. &. Hccneaosanhe KojefaTelbHBIX cHcTeM . .

Hsaawnos A. ﬁqb [lepuonnueckue pewienys ORHOTO KAacca as-st}!q:epes-mﬁaﬂwc-pasﬂocmﬂx ypas-
HeHH pow @ W ; X ,

Haobos H. A, MunuManbul nokasatens mnHeRHON an)CbepeHuuanbﬂox’: “encTems v

Kpmem B. A., Hoeuxoe M. A. lloctpoenne dynxuui Jlsnysosa W wopMasdsauas . . .

Hee A. &. ACHMOTOTHYECKO® [OBEIEHHe H yCTOHYHBOCTh BOSMYMEHHBIX HEJHHEMHHX HefT-
pansﬂmx .EHWP&HHK&JIBHO-Q))(HKHHOH&JIbHHX ypaBHeHHH

Hexandapos C. Q6 orpaHHueNHOCTH pemenuf nmerpomt}xpepeﬂnﬂasbﬂﬂx ypaBﬂeHm nwpo—
ro nmopaaka tHna BoasTeppa . . . .

© Howwuazasa T. ACHMITOTHUECKHE CBOWCTBA HOABTOHOMHELX CHCTEM . .

Kasaxanu X. Budyprauuonnas MOeAL NePHOZHYECKHX Ppeienuit ypasﬂenua ,Hmcbfimﬂra

Kamenckur I'. A., Crybanesckuld A. /1. O NepHOZWIECKHX PEMIEHHSX HeMHHEHHEIX ﬂ.mb(be
PeHIHAIBHEIX YPaBHEHHH ¢ OTKIOHAIOUHMHCS apryMeHTaME

Kacans A., Comorunoc A. TIpunomenuss Henunefinoro ,mq;qsepenunauhuoro ypam{eﬂﬂﬂ BTO-
poro ncpanKka ¢ 3anasnpBaHHEM . .

Kacamu L. BaryxaHHe KOppeIsuHil 1 CTaTHCTHHECKHE CBOMCTBA ,I[HH&MH‘-]ECKHX cHereM . .

Kaweuxo C. A. Cymecrmnasne H ACHMITOTHKA (epHONHIeCKUX pememm HEKOTORHIX ypasue-
gui ¢ nociedeficTBHEM . .

Kupuwenrxo H. @. Hpaxmqecxaa ycrouq;moc'n,, ¢HJ11=Tpamm u H,ILEHTHCDHK:JHHH B zumamﬂqe-
CKHX CHCTeMax ., .
Kaepx P. JI., Xapmman K. Pasaqbwnau&umﬁu B. Fpaﬂm.(a oGacTH BAMAHMS o,naomepﬂoro
HHBADHAHTHOTO MHOroOOpa3Hs JeHCTBHTEIBHO3HAYHOTO IBYMEPHOTQ 3HIOMOpQHIMA
Kaepe P.JI,, Xapmuman K. Hecneposzanue cyGrapMOHBUeck#x pe3cHancos nnq;(bepenmanh-
HHIX ypasnenuﬁ C NEPHORHYECKHMH KO3h(DHIHEHTAMH METOZOM amoaomnon pexyppem-
HOA HOEJNEN0BATENLHOCTH § .
Kaoeden [1. E. llgxas u xaoc B pasuocmux ypanuesagx BHCIAX pasmepﬂoc?en z
KOMO.?I B H., Mampocos B. M. Crnioco6Hl noCTpOEHRS H NPH/IOKEHHS BexTopr[x c]ayHKIIHFI
ANMyHOBA W %

Keamangsckud B. B., "Hocos B. P. chﬁqnm% cHeTen Beﬁ'rpa.nhuom Tina ¢ ﬂpOESBOJ’(b—
HEM  HOCAEREHCTBHEM @ o

Kyaneyosa H. B. Jlecrarounsie ycm)mm ycmﬁqnaocm CHCTEMH ,nmpc]}epenunanbnux ypaBHe~
HU ¢ 3a0a3HBAIGIKM ADIYMEHTOM, 3aBHCAN{HE OT CROACTE 3amasiuBanud

Kyaenosuuw M. P., ['pammamuronysoc M. K. CoxpaderHe aCHMNTOTAYECKOTO HOBEReHHS
HeHHEAHBIX nubhepeHIHATLHEX HEPABeHCTB IOJ BJIHAHHEM 3aNasjiuBanud . . .

s+ s 2 s =

103
105
111
114
115
117
119
122
124
126
128
130
132
137

140
142

144
147
149
152
156
159
162
166

167
169

173
175
178
181
184
187
192
196
199
457




o K
\

Kyuwm B. M., Jlawax M. M. ‘HexoTophie BONPOCH TEOPHH. SBOJIOMHH MHOKECTB (aCHMNTO-

| THYECKHE OUEHKH JBHXXEHMS CHCTEeM, ONHCHIBAEMBIX DASHOCTHHIMH  BKJIIOYEHHAMH)
Kyd}}‘( MuoroMeprnie HHBAPHAHTHBIE [WIOTHOCTH JHCKPETHBIX THHAMHUCCKHX CHCTEM . . . .
Kypuxapa M. Acamntotnyeckoe nosefiehne peiennii JunelHLX Juddepeniyalpro-gyHKIKO-
HaJIBHBX YDABHEHHH . . . . v v v v o o v o 4 o o &
Kycano T. OCUMIIANHOHHBE TEOPEMbI THNa cpamienmx pas HeTHHEHHEX qJYHKIlPIOHaJIhHD-
puddepeHIMAIbHEIX YPABHEHHH € OTKJIOHAIMHUMHCSH apryMeHTaMd . . . . -
Jladac I'., Cmaspyrakue H. I1. O puddepentinanbabix Hepaneucmax ( Hecxo.r;bKuMH OTKJIO-
HAIOMUMHCS aPTYMEHTaMH . . i .

Jamunos X. P., Kocc M. IIl. O6 Hn'rerpanbﬂux HPHMHX om-xoro ,uncb@)epenunanbﬂoro
YPAaBHEeHHH 5 W i $ we WTR
depman J. M., Vmanckuil H "J1. O Tononoruueckoit C'rpyK'rype nn'rerpnpyemx I'EMKJ!I:TD-

HOBLIX CHCTEM C [BYMsI CTENEHsIMH CBOGOABI . . . . % T8 G4 3
Jle Cyan Kan. llccaeloBanue KBasHNepHOAHIECKHX KOMEBATEbHbIX npoueccon B HEJIH'
HellHbIX HEABTOHOMHHIX CHCTeMax C 3anasfbiBaHHEM MPH HaJHYHH DesoHaHca . . . .
JHucana flensa M. CymecTBoBanue NOYTH-NEPHOTHIECKHX H NepHORHICCKHX PeIeH N CIOK-

HHX cHcTeM (YHKIHOHaJIbHO-IH(dhE peHIHAILHLIX ypannemm P & 3 % §
Juxmapnuros A. J., Hrybosuy B. A. AbcomorHas ycTOHYHBOCTL N BHXOJIY HeJHReRHEX
CHCTEM ' C. 341a3/IIBAIOMIUM APTYMEHTOM . . . RN EERE R L L
Jloce . A. YCTORUHBOCTD 110 NOYTH 11EPBOMY npﬂ(mumeﬂmo on ¥ owew s o a
JAyxeanos B. H. O nepHOAHYIECKHX BOMYMIEHHNX aBTOHOMHBIX cHeTeM ¢ netaed cenapanucu
cemno-yana ' I S v
Jynresun B, A. A(pqmﬂno zﬂnapuan‘mme HHTerpaJm cnc’reubz ¢ Knanpa'mqﬁbmn Hennneﬁnoc-
TAMU B CIyuafdx OeHTpa . . oo e .

Masko A. I'. O6o6imieHue TeOPEMEL .Hsmynosa A1S HOBOTO Kaacca obiacteli xoumiexcaoﬁ
NJOCKOCTH . - . .
Maiicmpenko 0. JI. Koneﬁmomueca pemem—m ,uncpcbepenuﬁanhﬂo pasﬂocmwr ypaBHeHuﬁ
G/IH3KHX K BIIOJIHE HHTETPHPYeMHIM . . . 5 @
Mapmonox A. A., Kocoaanos B. H. Oﬁyc'roﬁtmsocm HeHHEHREX cﬂcmucnnmrpzpyemu

pnﬁnnmenuem & % %
Mapmetnrox J1. H., HamcwmuB ‘Al Me'r(m I’a.nepxnua noc-rpoeum Knasnnepﬂomqecxﬂx
pelleHHH CHCTeM C 3amasfbiBaHHeM . . . 5 i & L

Medsedes B. C. 06 ncuesHOBERHH 3aMKHYTOH rpaexmpﬂa OTOKOB Ha Mﬂamodpasmx 3
Megseds M. Bex'rop:-me N0 ¢ 0COGEHHOCTBLIO KOPAa3MEePHOCTH 3 H HX [apaMeTPHUECKHE ned;)cp-
MallHH . . . & 1
Meanvruxos I'. H. Ouemm yCToﬁqHBocm KoseGanuii Me’ronou Jlnqaqaepeﬂmlaﬂbﬂux Hepanem::'rs
Menoro S. I1., Jeidgpypa B. H. O6 aCHMOTOTHYECKOM DEIICHHH 3aJauyH ONTHMAABHOTO yIpaB-

JIEHHS CHCTEMaMH JIHHEeHHBIX nncm)epeﬂnnaxhnﬂx ypaBHenuﬁ ¢ 3anaslbBalomuM apry-
MEHTOM .
MuMaonugwcasB M. Baposcxme KaaccE @yﬂmmﬁﬁ nokasarenn J'fﬂnyﬁosa 30 e 26 28) e
Muaywesa C. JI., Baiinog JI. JI. O60cHOBaHHe 4ACTHUHO MYJIbTHIVIHKATHBHOTO ycpenﬂeunﬂ
LA ONHOTO Kjacca OYHKUHOHAMLHO-IH(DdEepeHIHalbiLX YPaBHeHHE € HMITYJbLCAMH
Mupa K. Xa0THuecKas 1MHAMHKA TTPH TOYETHHIX OTOODAKEHHSIX .+ v o & = 2 4 o o « o =
Moauanos A. M. Matpuunoe ypaBHeHHe PukKatH .
Moposos A. JI., ®edopos E. JI. K HCCaefi0oBaHHmIo ABTOKOME6ATeNLHBIX ypaﬁmennﬁ GamsKnX
K HeNHHeHHHM HHTETPHPYEMBIM . . . . . i % i .
de Mommonu [I. Budypranus nepm,uuqecxnx pememm nepno;mqecxnx Knaannnﬂeﬁnux
napaGoJIHUeCKHX YpaBHeHUH U CHCTEM . . . N R R L E L
Madocupoc JI. I'. Cenaparpucsl IHHAMHYECKHX cuctem . . R R R LT
Hednapx K. H. Xaothuueckite u cToxXactHiecKue aBToKOTeGaHRT . i oW e Uk e
Hexopowes H . H. ®agTopel, BIHAIOMHE Ha YCTOHYHBOCTL CHCTEM, ﬁnuamxxnu'rerpﬁpyemﬂm
Hocos B, P. Tlepuofuyeckue pemeHns aBTOHOMHEIX KBA3H/IHHEHHHIX CHCTEM C [OC/CAEHCTBHEM

NPOH3BOMIBHOTO THMA . 5w i 2 o
Qdoaenckud A. 0., Huxumuna H. B Bepﬁumcuﬁ 8.1 He.rmﬂeimue CHCTeMbI CpEBHEHHﬁ
B 33jauax o0 yCTOHYHBOCTH nBH}Kenua & % 5 i B
Opascky B. MaTpruHOE pelleHue 3agay o MHOTOYACTOTHEIX HEJWHEHHbX KOTEGAHHAX . . . .
Ocuneriro . €. O 6upypranuax 4acTHIHO rHMepSOTHIECKHX CHCTEM ., . . . 5
Ocunos A. B. TaHureHUWaqbHLIE MOBEPXHOCTH H HCK/IOUHTE/LHEIE HANpPAaBJEHHA ocoﬁaﬁ TO':IKH
aBTOHOMHOI CHCTeMBI . . . 5 5 8 E

Hapacox H. 0. TIpoBoAKMOCTE H ycmnqaaoc-n, o Mepe TAMUABTOHOBHX CHCTEM &
Ileaox T. II. Tloctpoenue ofimero perieHHs OJHOTO KIACCA HEIHHEeHHBIX HHTerpoq:yHKuno-
HANbHBIX YPABHEHHH B OKPECTHOCTH OCOGBIX TOUeK . . R
llepos A. H. BapnanHoHHBE METO[Ll B TEOPHH HEJIHHEHHbIX KOMeGaHHi
[Tunweun C, 7O, CTPyKTYpa IpaHHNb NPHTATHBAIOIIETO MHOMKECTBA mmromepnou CHCTeMbI
IMauce B. A. MnterpansHeie MHOKECTBA cHCTeM puddepeHiHalbHpX ypaBHenuin . . . . .
[lavikun P, B. Tunep6onudeckue aTTpakTops! AudPepeHiuHpyemMuX IHHAMHYECKHX creTem
Hyemosoiimoe H., A. O6 anainuse yCTORYHMBOCTH CHCTEM, 3aBHCAIINX OT HAPAMETPOB . . .
Petisuns JI. 3., [emmepe I'. 5. Pacnpe/ieleAHE THIOBRIX YHCET  « + v = 4 o « o « « «

458

202
206

209
211
215
219
222
224
227

229
234

236
238
240
243
247

251
253

255
257

302

303
304

307
310
315
318




b

Posxcxos B. H., Kopoaes M. fb Hepaomeame H TOYTH nepnonmemne peimenus crcTeM

C MaJgof paauoc*rbs{) S w e W . N 2
Posem H. ['. Hccienobanue HHTerpa.anHx uunrooépasuﬁ mmaunqecxnx cmm‘en ue'mxou

CREVIUNX NOBEDXHOCTER 5 4 o5 & # 5 o 5 & 5 & 0 Grm.w domi s s & 578 5 5 & 20
Poaesuq C. O [0CTATOUHBIX YCJAOBHSIX onmua.nbnocm s S.% % . 3 e
Pomanenko E. FO. BHCTPO OCHMANHDPYONIHE PRIICHURA mipqxepeﬂuuanbm pasaocmux ypaaae—

HHA . T ) R T T LT T L G B
Py6anux B. . Ko.neéaﬁnﬂ CIOKHBX HeIHHeARHX cncmu, co,u.ep)xamnx 3BEHbA C pacnpe-

JeJeHHBIMH [1APAMETPAMH W 3BEHbS € 3aNa3AbIBAHHEM . . . . . « « o « + & + & o .

Pymanyee B. B. 06 yCTORYHBOCTH H KOJeGAHHSIX HETOJOHOMHBIX cucrem . . .
Camoilao K. A., $edocosa T. C., Camotiro A. K. Onpepenenune obracrei I10627bHORK ycmnqu-
BOCTH CHCTEMH TPETHETO NOPAAKA C ABYMS €PHOJAHYSCKHMH HEIHHEHHOCTAMA . . . . .
Cacazasa T. O nepHOJHUECKHX DElIeHHSX MATPHYHHIX ypaBHeHH#l Pukkatw . . . . . . . .
Cepocusess P. OGobmenne uutekca [lyankape . . . . . . . . . o v v v v v . .
Cubupcruii K. C. O6mas DHKINYHOCTE POKYCOB CHCTEMBI N KBaJpaTHYHEIMH HeHHeHOCTSMH
Carocapuyx B. E. OrpaHHYeHHBIE PEIICHHS MMOYJABCHEIX CHCTEM . . . . . 8 ,
C.uupﬁaaE 4. O cBofiCTBaX HHBAPHAHTHOTO MHOXECTBA CHCTEMEl nn(bcbepEHuHabuHx ypasﬁe-
HHi, copepalefl HeJIHHeHHOCTH THCTEPE3HCHOTO THOA . . . . . w
Cmaxu A. M., llepbakos 5. A. YcTOHUHBOCTL HHBAapHaHTHBIX MHOKECTB HeaBTOHOMH‘,bIX
IHHAMWUECKHX CHCTeM . . . .
Cmpuscax T. I'. MunnMagcusiit npuanax ycmnqnsocm  gon RN W W W EE §F ¥ e
Tapees B. IT. O HeKOTOPBIX OCHOBHBIX OHQYPKANHAX B JABYMEPHHX KOMILIEKCHEX CHCTeMaX
Tepdet M., Beienda O. Ilepronuueckne pernesys ¢1a6o BO3MYIIEHHBIX ABTOHOMHBIX (YHKIH-
OoHaNbHO-AH(pdepeHIHANLHEIX YpaBHeHHE . . . g e .
Tubo P. Bausnue pasphlBOB NPOH3BOIHLIX B pasHOCTHHX. ypaBHEHHSTX Bmporo nopmxa
Toxapea G. di. I".nanxaa 3KBHBAJEHTHOCTE HEKOTOPHIX CHCTEM IH(dEepeHNHANLHBIX YpaBHe-

Tonrkos E. JI. ﬂnHaMqucxas crcTeMa C,I!.BHFOB u BONpPOCHL paBHOMepHOH ynpamaemocm nowTH
NEepPHOJHYECKON CHCTEMEl . . . . oo e W= e R e o X

Pedopenxo B. B. Tnagkocts o*roﬁpameﬂun g 3amxﬂyﬂ,m MHOKECTEOM nepnonuqecxnx Todex
Deaptumon A. JI. Hepasenctsa Mopca st cHetem MopcaMCMeHﬂa s 1 8. ® _ B
Dewenxo T. C. [lpeacrapiaenne ofLUIero pemeHds HauaJlbHOH 3aja4d [Jd OJHOIO Knacca m{cb-
(epeHnuanbHO-OYHKIMOHANBHEIX YPaBHeHHH ¢ CHHTYJASPHOCTBIO . . . 5 % % 3
Xapumonos B. JI. MeTol MATPHYHBIX yPABHEHHH NPH aHANH3E JOKAIbHBIX KoneGammii . . .
Xubrux A. H. O BLIMHCIHTENLHLIX alTOPUTMAX HCCICNOBAHHA HEJHHEHHHX KOJIeGAHHM
Xuno H. ToranbHas yCTOHYHBOCTb H PaBHOMEpHAS aCHMNTOTHYECKAs YCTOHUYHBOCTL B CiIydae
YpaBHEHHH C 3ana3fuiBaHueM . P .
Xupau K., Ywuo T., Hsau M. Ka‘racn‘pod)a H X40C B HeTHHEAHLIX CHCTEMaX C Jmcxpembm
BpEMEHEM . . . . . . . . R E ‘% om
Xey K. C. Hpnuesenﬂemoﬁpameﬂuﬁ ‘«K7eTKa B meﬂ{y» I TAOCAIBHOTO HCCTENOBAHHA
HeJHHEHHLIX CHCTEM . . . . ., . .
Xycaunoe I. 5. O6 uccienosanuy ycmmmoc-m peLHBHHH mc}xpepeﬂnﬂanbuo cl)ynxunonanb-
HEX ypaBHeHHH Metofom ¢ynxumil Jlanysosa . . B e ooy e e B
Qanmypus T. A. O Kone61eMOCTH peureHui nncp@epeaunanmmx ypaBHeHHH ¢ OTKJIOHSIO-
mEMCH APTYMEHTOM . . . . . & . o & & . . . .
Yepgac JI. A. Budyprauus Hpe,[[e.ﬂbﬂblx UHK/JOB AHAZHTHYECKHX ABTOHOMHMX CHCTEM Ha
MJIOCKOCTH o . . . i SR AT S PR L 2 B B
Yeprouues B. E. Poxjenue 3aMKHyT0H Tpaemopnn 13 BOCHMEPKH TpaEKTODHPI NBOSIKOACHMI-
TOTHUYECKUX K COCTOSIHHIO PABHOBECHS THNA CENTO0 . . . : =
Yupukos 5. B., [leneaanckud M. JI. CratucTHka BO3BpPATOB l']yaHKape n c*rpym"ypa croxac-
THUECKOTO 105 HENHHEHAHOrO pesoHanca . . . . G E R R B R B § & &
Yypux 10. B. VcuesHoBeHHe TEPHORHUSCKAX PElIeHNI Ksasnonﬂoponuux cmereMm . . . . . .
ﬂ?apunosm P. K xauectBeHHOH Teopuu 0GOGLIEHHO-OJHOPOJHON IHHAMHYECKOR cHeTeMs!
[apxoscrudd A. H. Kosebanus THIA peakCalHOHHBIX H TYPOYAeHTHHIX: AHdMEpPeHIHATBHO-
P23HOCTHEIE MOJCTH .. o opma B 8 B ® W 8w R W SN
Illeseno B. H., Bapex H. B. Hexompue peaynh'ram PECCJ'[eJIOBaHHﬂ ocma.rmmrm CHCT@M ormu-
CHBaeMBIX AHDGEPEHIHANBHLIME YPABHEHHAME C OTKJIOHFAOWAMCH APTYMEHTOM . .
Hlunsrukos JI. [1. Teopus Gupypxaupit  CTPAHHEE ATTPAKTOPEL . © . . . . . . . . .
Lirenx B. AGCONOTHO HEMpepLIBHEIE MEPHl, HHBAPHAHTHEE OTHOCHTEIBHO DPAlHOHANLHHIX
npeoGpasoBanuit chepsr ST . . . |, . i
Inatidep K. 1. BosMyineHHbIE HEHTpPATbHEE HOﬂMHOrOOﬁpaS}Iﬂ H npnmenenne K GH(;)ypxa-
i Xonga ENEEEEREI T R R E R T s T A

387
389

391
394
396
398
400
404
413
415
417
420
421
425
427
430

435
437

442
450




CONTENTS

Preface. . . . v v v v v e e e e e e e e e v N RS B w8 W S R e e

Adrianova L. Ya. On the approximation of linear systems by - sequences .of periodi¢ systems
Azbelev N. V., Maksimov V. P., Rakhmatullina L. F. Dilferential — functional equations
Amelkin V. V. On oscillations of periodic systems with multidimensional time . . = . . .
Anapolsky L. Yu. On the periodic integral manifolds of the relay systems with hysteresm
Anashkin Q. V. On the problem for solution stability in systems of differential equations
Aranson S. Kh., Grines V. Z. Classification of dynamic systems on two-dimensional manifolds
Argemi J., Rosseito B. Bifurcations of periodic solutions for a singular approximation of an

autonomous dynamic systems defined in R# . . . . . .. . .. ... ..., v
Arino 0., E. Hanebaly. Remarque sur le théoréme de Mawhin-Willem . . . . | oW
Arino 0., Seguier P. Some results on the solutions behaviour at the infinity . . . . . . .
Aulbach B. Extensions of Zubov’'s Method , . . . . . ... . . .. ... .. .. 5 G
Afraimovich V. S. The ring principle and quam-aftractors ..............
-BainovD. D., Zakhariev A. I., Myshkis A. D. Oscillation and asymptotic properues of solu-

tions of a classof 0perat0r-d1¥ferent:al mequahtles ................
Bainov D. D., Zakhariev A. 1., Myshkis A. D. Oscillation properties of soluhons of a class

of mtegro-dlﬁerenhal equations of newtral type . .. L L Ll s 0oL L
Bastin H., Delchambre M. Response curves of the third order Van der - Pol equatlon with

delay morerieal sl o v o v heom s mssis e 8 8 % & n B e o e w e T

Bautin A. N. On the small parameter method (modification with additional small parameter
and application to the new type of problems) . . . . . .

Belykh V. N. On qualitative structures and bifurcations of some concreie dynamie systems

Belyustina L. N. Periodic solutions of some second-order nonlinear nonautonomous systems

Belyakov L. A. On the structure of bifurcation sets in systems with a separatrix loop of the

esaddlefocus» . . L L L L L L. L oL Lo .
Bibikov Yu. N., Belkovich A. A. Quasi-periodic solutions of systems of neutral dlfferenha!
equations with a small paramieter . . . 3§ v © . s e W S B 5§ B F e
Bigun Ya 1., Bortei M. S., Cherevko I. M. Investigation of certain classes of systems with
time delay by the method of integral manifolds and by averaging method . . , .
Boichuk A. A. The Liapunov functions for linear periodic systems . . . . . . . . . ..
Bondarchuk V. S. The periodic problem of variational calculation and the deformations of
hamiltonian systems . . . . . ... . ... 0. W onw i er S oy oa W W

Bronshtein [. U. Transversality implies lattice stability - e w s
Bykov V. V. On the nontrivial bifurcation sets of multidimensional dynamlc systems R

Vastlzev S. N. The establishment and inversion of theorems on universal dynamic properties

with Liapunov vector — functions . . ., . . . . . . . . . . .. ... ...
Ved Yu. A. Existence criterion for solutions with nonzero limits of differential systems with
aftereffect on the semi-axis . . . . .. .. ... ..... e e a e

Verhulst F., Normalization and integrability of Hamiltonian systems
Vivaldi F., Ford J., lzrailev F. M., Chirikov B. V., Shepelyansky D. "L. The modulation

diffusion in nonlinear oscillation SyStems < . v z 3 swim e W P E T .
Gavrilov N. K. On codimension two bifurcations of equilibrium state . . . . . . .. ..
Heiden U., Walther H. O. Chaos in differential delay equations . . . . . . . . . . ..
Gonchenko S. V. On doubling bilurcations in systems close to systems with a structurally

unstable homoclinic CUIVE . ., w v v 5 5 & 5§ a6 bowie g oa e w8 s ow Ve
Gromova P. 8. On the global stability of systems withdelay . . . . . . . .. ... ..
Grujié L. T. On asymptotic stability of large-scale smgularly perturbed systems with undif-

ferentiable nonlinearities . . . . . . . . . ... .. o R R R A s @ R %
460

01



*

Gumowski I. Some relations between differential equations, recurrences and functional

TN " o o T L e e w7 U et W T e e w6 98
Gurtownik A. S., Neimark Yu. I. Onsynehmmsms of quasi-hamiltonian systems 103
Gutowski R. Investigation of the equation of nonlinear siring vibration by the method

of mtegra] iegqualitles” § o L2 e s e soeE b B E 8B R S am s my s 100
Dahiya R. S. Oscillation theorems for nonlinear delay differential equations S N e N SE] % 111
Delchambre M., Bastin H. Study of a second order nonlinear system with delay . . . . . 114
Dijaja Ch. Soma properiies of motions quasistable by Liapunov .-. . . . . . . o o s n WD
Dolov M. V., Kosar.ev V. V. Darboux’s integrals and limitcycles . . . . . . . . . . .. 117
Domshiak Yu. I. The accurate estimates of oscillation intervals of systems descrlbed by

dxfferentlal equatlons with a deviating argument . . . . . . . . . .. .. L. 119
Drakhlin M. E. On oscillation properties of neutral type equattons W s G W e B e e I 122
Efremova L. S. Periodic points of the continuous circle mapping . . . . . . . 124
Gillot Ch. Rotation sequences and some aspects of the topologlcal entropy functlon ofa

class of [0, 1]-endomorphism . . . . . . . . ¢ .. ... ... v ewe e . 126
Zadorozhny V. G. Bounded solutions of V-dissipative differential equations . . . . 128
Zadorozhny V. F., Odarich 0. N. Almost periodic oscillations of optimal systems retamlng

the HTEASUIE . v s w & o £ 8 somin mom mm 3 e Bip 5 K R BE R EW A G . 130
Zaslavsky G. M. Peculiarities of the stochastlcaty appearance in non-hamiltonian systems
Zevin A. A. The estimations of periodic oscillations of certain nonlinear systems . . . 132
Zubov N. V. Existence and exponential stability criteria of periodic solutions in systems with

afteetlécl < . v cwn w ¢ vz e s s TiaEE £ ¥ § 8w e R N 137
Zubova A, F. Investigation of oscillation systems . g oy o G o ne n AU
lvanov A. F. Periodic solutions of a class of difference-differential equations ..... L 142
fzobov N. A. Minimal index of the linear differential system . . . . . . . . .. wowow x J44
Irtegov V. D., Novikov M. Construction of Liapunov functions and normalization . . . 147
lzé A. F. Asymptohc behaviour and stability of perturbed nonlinear neutral functional dif-

ferential equations . . . . . . . L . L . L . L L e e e e e e e e e 162
Iskandarov S. On the boundedness of solutions of second order integro —differential equations

of Volterratype . . . . . . . . . . . . ... e e I
Yoshizawa T. Asymptotic properties in nonautonomous systems . . . . . . . 159
Kawakami H. The bifurcation pattern of periodic solutions observed in Duffing’ s equatlon 162
Kamensky G. A., Skubachevsky A. L.On periodic solutions of nonlinear differential equations

with dev:atmg ATSUNENLS & & & & Ve e B B B8 s b B B i W B B RS B 166
Casal A., Somolinos A. Entrainment of a nonlinear second order delay differential equation 167
Casati G. Decay of correlations and statistical properties of dynamic systems . . . . . . 169
Kashchenko S. A. Existence and asymptotlcs o? periodic solutions of certain equations

W BIETOHERt. v o v 5 o b ow oo W e e e e E 8 b Wb e e e e 173
Kirichenko N. F. Practical stablllty, filtration and identification in dynamic systems 175
Clerc R. L., Hartmann Ch., Razafimandimby B. Boundary of the influence domain of

a one-dimensional invariant manifold occuring in a real-valued two-dimensional

endOMOrPHISIE. o o o oo sy v 55 5 % w e Eo e e e k6 & e s e e s 178
Clerc R. L., Hartmann Ch. Search of subharmonic resonances of differential equations with

periodic coefficients by the method of associated autonomous recurrence . . . . . . . i8l
Ktoeden P. E. Cycles and chaos in higher dimensional difference equatlons 184
Kozlov R. I., Matrosov V. M. Methods of construction of Liapunov's vector functions and

their applacahons .............................. 187
Kolmanouvsky V. B., Nesov V. R. Stability of neutral systems with arbitrary aftereffect 192
Kuznetsova 1. V. Sufficient conditions for stability of the system of differential equations
¢ with retarded argument depending on properties of retardation . . . . . . . . . .. 196
Kulenovich M. R., Grammatikopulos M. K. Maintenance of asymptotic behaviour of nonlinear

differential mequahtles nader delay inflitetice. . o % o 50 o v omwwome s s u s 199
Kuntsevich V. M., Lychak M. M. Some problems of the theory of sets evolution (asymptotic

estimates of systems motion described by difference equations) . . . . . . .. .. 202
Couot J. Multidimensional invariant densities of discrete dynamic systems . . . . . . . 206
Kurihara M. Asymptotic behaviour in linear functional differential equations . . . . . . 209
Kusano T. Oscillation theorems of comparison type for nonlinear functional-differential

equations with deviating arguments . . . . . . . .. .. . ... ... ... 211
Ladas G., Stavroulakis /. P. On differential inequalities with several deviating arguments . 215
Latipov K R., Koss M. Sh. On integral strainght lines of one differential equation . . 219
Lerman L. M., Umansky Ya L. On the topological structure of the integrable hamiltonian

systems with two degreesof freedom . . w . . 5 - . 4 5 W os w6 B e w4 G 222
Le Suan Kan. Investigation of quasi — periodic oscillation processes in nonlinear nonauto-

nomous systems with delay in presence of resonanse . . . . . . . . . ... . .. 224
Lizana Pefia M. Existence of almost periodic and periodic solutions of composite systems

of junctional differential equations . . . . . . . . . ... 0L 000 227
Likhtarnikov A. L., Yakubovich V. A. Absolute output stability of nonlinear systems with

a delaying argument ......................... v @ a 229

461




T T

Los G. A, Stabxhty by the almost first approxiaation. (u e N b w  caias St e E0e o s

“Lukiyanov V. I. On periodic perturbations of autonomous sys%em wfth a separamx loop of

the “esad@le— Hodh. < o oo 8 G rprerma T st 50 g e e s, T e
Lunkevich V. A. Affine — invariant integrals of the system with quadratu: nonlmearlties
In casesipl theGenle & o 5 v 5 % s 5 5 5 & & i o o 5 5 55w u
Mazﬁo A. G. Generalization of the Liapunov theorem for a new class of the complex plane
OMAINS  © v v v v v v ey e e e e e e e e e e e e e e e e e e e
Maistrenko Y u. L. Oscillating solutions of difference — diiferential equations close to enti-
rely integrable omes . . . . . . . . . ... e o e e e e e
Martynyuk A. A., Kosolapov V. [. On stability of nonlinear sysiems with the mtegrable
approx:matlon ...............................
Martynyuk D. 1., Dankanich V. A. Galerkin's method for the construction of quasi- per!
odic solutions of the systems Wwith time delay’ . = ¢ v oo w e 95 o a5 52
Medyedev V. S. On the disappearance of closed orbits of flows on manifolds . . . . . .

Medved M. Vector fields with codimension 3 singularity and their parametric deformations
Melnikov G. 1. Estimations of oscillation stability by the method of differential inequalities
Menko Ya. P., Leifura V. N. On asymptotic solution of the problem of optimal control of

the system of linear differential equations with a delaying argument- . . . . . . . .
Millionshchikov V. M. Baire’s classes of functions and Liapunov’s exponents . . . . . .
Milusheva S. D., Bainov D. D. The proof of partially-multiplicative averaging for a class

of differential-functional equations with impulses . . . . . . . . . .. ... ..
Mira Ch. Chaotic dynamics in point mappings relations between one-dimensional endomor-
phism and two-dimensional diffeomorphism . . . . . . . . . ... .. L. P
Molchanov A. M. On Riccati matrix equation . . . . . . . . . . . « v . v v v o o
Morozov A. D., Fedorov E. L. On the investigation of autooscillative equations close to

nonlinear mtegrable GHEY "% moon 3P g R e s s S B_E % W 4
de Mottoni P. Bifurcation of periodic solutions for periodic quasi-linear parabolic equatlons

angd: BYSIBEIS! 'y . R g e e B % TR W R Tn ke reheiee e e e 2 @ @ e s e e
Magires D. G. Separatrices of dynamic systems ....................
Neimark Yu. I. Chaotic and stochastic autooscillations . . . . . . . . . . .. . v e

Nekhoroshev N. N. Factors influencing stability of systems close to integrable ones . . .
Nosov V. P. Periodic solutions of autonomous quasi-linear systems with an arbitrary afte-

TEMBEE | 4 %, r w5 F D PR RSG5k G R E &g
Obolensky A:Yu., NikitinaN.V., VerbitskyV.G. Comparison nonlinear systems in the
ptoblems on the motion Stability . 5 +« ¢ v & v ww wam: o 32 5 0§ ¢ 8 & 4
Oravsky V. Matrix solution of polyharmonic problems of nonlinear oscillations . . . . .
Osipenko G. S. On bifurcation of partly hyperbolical systems . . . . . . . . ... . ..
Osipov A. V. Tangential surfaces and exceptional directions of a singular peint of an auto-
NOMOUS SYSEEM o v winpmie w6 % 5 & s wom e e s s & % W & w % v 8
Parasyuk [. 0. Reducibility and stability of measure of hamiltonian systems . . . . . . .
Pelyukh G. P. Construction of the general solution of a class of nonlinear integro-functional
equations in the neighbourhood of singular points . . . . . . . . .. 5 8T w8
Perov A. I. Variational methods in the theory of nonlinear oscillations . . . . . . . .
Pilyugin S. Yu. Structure of the attractive set boundary in multidimentsional system
Pliss V. A. Integral sets of the systems of differential equations , . . . . . . .. §.4 & .

Plykin R. V. Hyperbolic attractors of differentiable dynamic systems . . . . . . . . ..
Pustovoytov N. A. On analysis of the system stability depending on parameters . , . . . .

Reizin L. E., Pettere G. Ya. Distribution of standard numbers . . . . . . . . ... ..
Rozhkou V. 1., Korolev M. F. Periodic and almost periodic solutions of systems with a
S B s e L DS Bl B ¥ M ISNEIE ST § 8 B AR B E
Rozet 1. Gdlnveshgatmn of integral manifolds of dynam;c systems by the secant surface
metho Bow e e WA B LS ¥ E.F @B LG g B R R W F B ¥ i v
Rolzvich S. On sufficient conditions for optitialily oo s g e a e s w o we = ow v i

Romanenko E. Yu. Quickly oscillating solutions of difference — differential equations

Rubanik V. P. Oscilations of complex nonlinear system containing links with distributed
parameters and Mnkswith delay . . . . . . v v v o v v vl s el e s 0 e

Rumyantsev V. V. On stability and oscillations of non-holonomic systems .

Samoylo K. A., Fedosova T. S., Somoylo A. K. Determination of global stabtlity domains

of third order systems with two periodic nonlinearities . . . . . . ... ... ..
Sasagawa T. On the periodic solutions of matrix Riccati equations . . . . .. . . . ..
Sergysels R. Generalization of Poincaré’s index . . . . . . . . ... .. ... ...
Sibircky K. S. General cyclicity of focuses of the systems with quadratic nonlinearities .
Slyusarchuk V. E. Restricted solutions of impulse systems . . . . . . . . . . ...
Smirnov E. Ya. On properties of the invariant set of differential equations with hysteresis

nonlinearities - o 5 5 o v 5 ¥ s e G T N E B.A ¥ 4§ E R e @ e E R
Stakhi A. M., Shcherbakov B. A. Stability of invariant sets of nonstationary dynarmical

BVEIRTHS. o p n e o & 908, 5.5 B E. TN U § F A M E At R 8 ¥R E & w now
Strizhak T. G. The minimax stability criterion . . . . . . ... . . .. s 5o ‘
462

Sl T T T T




Tareev V. P On certam bastc btimcations of two-dimensmnal complex systems—.
Tordy M., Vejuvoda O. Periodic solutions of weakly perturbed autonomous functional-dif-

erential EUATIONS | wi o sl adip D00 e Al 75 o EL ST I TN e L el Filor o
Thibault R. Influence of derivative discontinuities in second order recursive equations
Tokarev S. P. Smooth equivalence of some systems of differential equations . . . . . . .
Tonkov E. L. Dynamic system of shifts and problems of uniform controllability of quasi —

periodicosy tem) . e o aontnl BN s IR wsiiBew Bl s s g ca bae zee e o
Fedorenko V., V. Smootimess of mappings with the closed set of periodical points . . .
Felshtyn A. L. Mors inequality for Mors — Smail systems . . . . . . . . . ... ...
Feshchenko T'. S. Representation of the general solution of initial problem for a class of

functional — differential equations with singularity . . . . .. ... ... .. .
Kharitonov V. L. The method of matrix equations in local oscillations analysis . . . . . .
Khibnik A. 1. On calculation algorithms for the investigation of nonlinear oscillations
Hino Y . Total stability and uniform asymptotic stability for retarded equations . . . . .
Hirai K., Ushio T., lwai M. Catastrophe and chaos in nonlinear discrete-time systems
Hsu C. S. Cell-to-cell mappings for global analysis of nonlinear systems . . . . . . . . g
Khusainov D. Ya. Investigation of Stability for functionabl-differential equation solution

by Liapunov’s functions method ., . . .7, . . . . . .. L. 0oL
Cham'un? T. A. On variability of solutions of differential equattons with a deviating argu-

IEAE ot mop 5 nop momem R Em A E B % ¥ ¥ B TR REI AN G & ST ¥ & % @

Cherkas L. A. Bifurcations of limit cycles of autonomous analytical systemson a plane . .
Chernyshev V. E. Rise of a closed orbit from eight-like orbits being double-asymptotic to the

saddle equilibrium state g oo s oy s nmn R W oM e e e BN G BN % M P
Chirikov B. V., Shepelyansky D. L. Poincare’s returns statistics and stochastic layer structyre
of monlinear resomance . . . . . . . . ..o oe s e e e e

Churin Yu. V. Disappearance of periodic solutions of quasihomogeneous systems i
Sharipov Sh. R. On the qualitative theory of a generalized homogeneous dynamic system
Sharkovsky A. N. Oscillations of relaxation and turbulence type: difference — differential

models. - o s cwle e w s La 2o v P e @Rt B 4 8 § B § E
Shevelo V. N., Varekh N. V. Some results of studying oscillation in systems goverened by
differential equations with a deviating argument . . . . . . . .. .00 L
Shilnikov L. P. The bifurcation theory and strange atractors . . . . . . ... .. ..

Szlenk W. Absolutely continuous invariant measures for rational mappmgs of the sphere
Schneider K. R. Perturbed center submanifelds and application to Hopf bifurcation

373

375
379

385
389

391
394
396
398
400
404

413

415
417

420

421
425
427

430

435
437
442
450

1
|
1
]
|




%

/ 14, Sanders J. A., Verhulst F. Approximations of higher order resonances with an application
- to Contopoulos model problem.— Lect. Notes Math., 1979, 711, p. 209—228.
15. Sanders J. A., Van Veldhuizen-M. Preprint Wisk. Seminarium, Vrije Uniwersiteit, Ams-
‘v terdam, 1980, : ) : ' ]
16. Van der Aa E., Sanders J. A. The 1 : 2 : 1.-— resonance, its periodic orbits and integrals.—
Lec’, Notes Math., 1979, 711. ;
17, Van der Aa E. Preprint 197 Utrecht, Math. Institute, 1981.
18. Van der Aa E., Verhulst E. Preprint Math. Utrecht, Institute, 1981.
19. Van der Meer J. C.— Celes. Mechanics, 1981, 19. :
20. Verhulst F. Discrete symmetric dynamical systems at the main resonances with applications
to axisymmetric galaxies.— Phil. Trans. Roy. Soc. London A, 1979, 290.— 435 p.
’ 21. Vgghuslst F. Periodic solutions of continuous self-gravitating. systems.— Lect.. Notes Math.,
1980, 810.

YK 530.182

@. Busaaviu, [Jxc. (150}96
ArnamTa, CITA

®. M. Hspaiines, B. B. Qupuros, /. JI. Illeneaancruil
Hosocubuper, CCCP

MOAYJIAIIMOHHAA JTHOOY3HUI
B HEJIWHEWHBIX KOJEBATEJBHBIX CUCTEMAX

1. [ToBenenue KaaccHYeCcKHX (He KBAHTOBBIX) NUHAMHYECKHX CHCTEM MOMKET
XapaKkTepH30BaThCs LIHPOKHM CIIEKTPOM CTATHCTHYECKHX CBOMCTB BIJOTHL 10 HACTO-
suiel cay4yaidHoctd (cM., Hanpumep, [1-—bBl). B mociegnem npenenbHOM ciydae
JBHXKEHHE JOMYCKaeT NPOCTOe CTATHCTHYECKOE ONMHMCAHHE H IIPEeACTaB/Iser, 1o cy-
IECTBY, pPeNaKCalHi0 K MHKPOKaHOHHYECKOMY paclpeleNeHHI0 /sl 3aMKHYTOf
CHCTEMB! HJIM HEKOTODPYIO HeorpanHueHHyio auddysuio B ¢$a3oBoM NPOCTPAHCTBE
(1151 raMUJIBTOHOBO# CHCTEMEI) IO A€HCTBHEM BHEIIHEr0 PEeryJIspHOrO BO3MYIIeHHA.
Takyio «BHYTPEHHIOIO» CTOXAaCTHYHOCTb MOMKHO IMIPOTHBONOCTABHTh 0OpaTHOMY
TNpefenbHOMY CJTy4alo IHHAMHYeCKOH 3BOJIONHH — KBa3HNEPHOJAHUECKOMY JBHIKe-
HHIO, CTPYKTYPa KOTOPOro Takie BecbMa rnpocra. OfHAKO B NPaKTHYECKHUX IIPHJIO-
JKeHHWsIX MPHXOAHMTCST BCTPeYarhbCs, KaK MPaBHJIO, ¢ Gosee CAOKHOH NpPOMEKYTOY-
HOM cHTyalHell TaK Ha3bIBAEMOTO pa3je/ieHHoro GazoBoro npoctpanctea [5], koropoe
npeacrasaser cofoifl BecbMa XHTPOYMHYIO MO3aHKy obJacTeil Kak ¢ peryasp-
HBIM, TAK M CO CTOXaCTHYECKHM IBHXKEHHeM. SIDKHM NPHMEPOM MOMKET CJYXHTh
Tak HaswmiBaemas JHubpdysus Apuonsaa (JJA), koropas pacnpocTpaHsiercs mo Bcefi
NJIOTHOH CHCTEME OUeHb Y3KHX CTOXACTHUECKHX CJIOEB HEeJHHEHHBIX PEe30HAHCOR
(pme. 1) [5—8].

Huke Mbl paccMOTPHM ApYToil Mexauusm AH(G(Y3HH B MHOrOMepHOH Kojeba-
TenpHO# cucteme [9], KoTopeiil GbLT HasBan MOAYASUHOHHOH Aupdysuenr (M) u
Kotopuiii Hanomunaer [JA. OcHOBHOe pas/iyyHe MekIy ABYMS MeXaHH3MaMH JIeXKHT
B IIPUPOJle CTOXAaCTHYECKHX CJIOEB, TIO KOTOPEM HieT Anddysus. B cnyyae A cron
o6pa3yloTcsi Ha MecTe HEeBO3MYUICHHBIX CellapaTpPHC HeJIMHEHHBIX Pe30HaHCOB
(puc. 1, S) u okassiBaloTCs OOLIYHO SKCIOHEHIIHAILHO Y3KHMH, HO YHHBEPCAIbHBIMU
B TOM CMBICJE€, YTO OHH COXPAaHSIOTCH MPH MPOU3BOJLHO c1abom Bo3myiieHuH [5].
Monynsiunonneifi croxactuyeckuii ciiofi (MCC) ecth pesynbraT NepekpuiTHH pPe3o-
HAHCOB BHYTPH MYyJbTHIJIETa, 06Pa30BaHHOTO MOJ AeHCTBHEM HH3KOYaCTOTHOH MO-
Zynasuuu. lIUpHHA €051 3aBHCHT B 3TOM CJIyyae OT IJyCHHBI MOAY/IAILMH H OOBIUHO
3HAYHTEJLHO NpPEBHINAeT WHPHHY CcTOXacTHyeckoro cjosi cemaparpucel (CCC)
(puc. 1, M). B orimune or CCC a1s nepeKpeITHS Pe30HAHCOB MYJ/IbTHIIETA HEO0X0-
IMMO KOHeuHOe BoamyuienHe. CKopocTb Aubdy3HH B cJ0e OKa3blBaeTCA CPaBHHMOM
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B 0fouX CAyuasX, OJHAKO H3-32 3HAUHTENLHO Gonnined muprast MCC nocseninye,
BEPOSITHO, MHOLO OnacHee. e YT e i i .
9. Kak Mbl VBHANM HHXe, LEHTPaJbHOH MpoGJeMOil npH OHEHKE CKOPOCTH

JAudy3HH ABJIAIOTCS CHEKTPaSbHbE CBOMICTRBA ABHMEEHHS B CTOXACTHYECKOM CJOE.
Tlas nocrarouno yskoro CCC (A, & Aw, cM. pHC. 1) sTa npobaema OKasHBaLTLA '

HEOKMIAHHO MPOCTOf, TMOCKONBbKY JABHXXEHHE B TaKOM CJIOE 6IH3KO K JBHIKEHHIO
[0 HeBO3MyIIeHHOH cenapartpuce. OxHaKO AR MCC Takoe ynpoieHne yxe He
HMEeT MecTa.. , : e -

3 S

w,
24w

Aws

-— 22w,

iy

|

Wy W

Puc. 1, CxeMa peaoHaHCHON CTPYKTYPHI: @y, @y — OCHOBHEE HeBO3MyIIeHHHe YacTothl; A > 1,

" @y € 0 , — TAyOHHA B 93CTOTA MOXY.IALHE; S — yBesiuueHHBIH Y4aCTOK BHEMIHEro pe30HaH-

" ca B oTcyTeTBHE MofyaAunE: A®, Awg ~ A - exp (—nw/A®) — mHpHEE PE30HAHCA H €70 CTO-

XACTHUECKOro CJIofl (3aIITPHXOBAHO); © — paccTpoliKa no 4actote {om. Texct), M — 1O We paf
peaoHatca, pacUleneHHoro B My JbTHILIET nof feHcTBYeM MOLYJ/ISLHH.

MB HCCeOBaJH 3Ty '3alady MyTeM YHC/IEHHBIX 3KCHEPHMEHTOB Ha NPOCTOH
moienda MCC ¢ ramMusibTOHHAHROM :

‘ 3 HAp ) s .__“’; ~+ kcos (g 4 A cos ouf). ’ (D
[Ipu ycaosun (cm. [5, 101)
B Tl
s 2 —~ . ry
K= 255 =B g > 1 V="M >1, @

rie S — NapaMeTp NepeKkphiTHA Pe3OHaHCOoB, obpasyercss cnJomHas CTOXacTHYe-

ckasi komnonenta, wian MCC, mmpunoil 2Ae ~ 2hoy (s << A) ¢ GbicTpoit AH(QY-

auedt [10]. . '

. PaccMOTPHM BCTIOMOraTe/IbHYI0 AHHAMHYECKYIO nepeMeHHyI0 2, IpeicTaBJsi-
IOULYIO APYTYIO cTemeHb CBOGOb H MOAMHHAIONLYIOCH yPABHEHHIO '

2 = gsin (g — o), — - : (3)

rie @ (f) onpeneasercs ABHIKEHHEM CHCTEMBI (1); & — mapamerp BO3MYLIEHHs, 2
@ — paccTPoiiKa MO YacToTe MEXAY ABYMs CTENCHIMH cBoboasl. Ecau @ () —
cayuafinasi GyHKIHs (BCOEACTBHE CTOXACTHUECKOrO ABHMEHHS B MCC), o nepe-
MeHHas z () TakKxKe OIHCHIBaeT HEKOTOPbIH cayuafigplii Ipouecc €O CKOPOCTBIO
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¥

nugdysun - ey : (3 :
D(@)=lim—~; Az=e § sin (@ () — of'ydt". oy
3amerum, uto D (o) nponopuuoHanbHa Pyphe-KOMIOHEHTE KOPPEASIIHOHHON QyHK~
uun sin @ (s). Ha puc. 2 nokasan npumep 3asucumoct D (0) B Ge3pasmepHHIX Ne-
pemensbix /Ao 4 Dg = DAw/e?. CymecTByIoT B KayecTBEHHO pasJ/iHyHbe 06-
nact Auddysuu: 1) pesoHancuoe «miatos (|0 | < Aw) ¢ Hauboabuiei U TPpHOAH3H-
TeJIbHO MOCTOSHHOR CKOPOCTRIO AHDDY3HH H3-3a pe3oHaHca NpH ¢ = @ ([ @ £ Aoy
B npegesax MCC); 2) «HepesonaHcHas» 06/1aCTh SKCHOHEHIIHANLHO MENIEHHOH 1H(-
dysnH (| © | £ Aw). CkopocTs AHDODY3HH B nocaenHel 061acTH MOXKeT GbiTh IPY6o
) OMHCaHa TOJYSMIHPHYECKHM BhIpAKEHHEM

pem it e |—allzt— 1) o

rie cpejHee UHCJIEHHOe 3HAYeHHE (Q) =
= 6,21 &= 0,17 &~ 2n. Ha nnaro Dg == /2,
YTO CBSI3aHO C HOPMHPOBKOi Dyppe-npeot-
pasoBanus B (4) [9]. Muoxnuresns (In s)/A
B (5) Obi1 DOJYUEH U3 TMPEATIONOKEHHs,
YTO CKOpOCTb 7 YOLIBaHHS KOppesslui
R () acHMNTOTHYECKH NpOMOPLHOHANbHA
KC-surponuu h B MCC:

R(t)— e¥,; y=Ch szTMlns,

T—+oo
‘ coe (6)
L | T S TV iy
0 2 4 6 8 ¥ whw TIe uucJeHHoe sHaueHne C-~ 0,5 [9].
Puc. 2. Cnextp xoppensinuit D(w) B Moays - Kaxk BrHO 13 puC. 2, ouerka (5) co-
LHOHHOM CTOXACTHYECKOM CJI0e gast Mmogenu  T/IACYeTCs C YHCJEHHBIMH JaHHBIMH MO NO-
(1): Dp = D - Awle®; A= 10; oy = 0,01; psiiKy BeJHYHHBI, XOTS NOMHMO OGOJbLIHX
Aws= 0,13 (amnupuueckoe sHayenue); &=  (QAYKTyaLHH MOKHO 34METHTh, YTO 3aBHCH-
=5.10"% f, =105 s=4 K, =40; wMoctb D (@) siBIAeTCA Ha caMoM Jeje Gonee
V = 2. Bpems ycpeguennst T= 105, n=6. CJOXHOH (cM. Takxke puc. 4 B [9]).
Jlorapugm pecsiTHuHbIk. 3. OcHOBHasi TPYAHOCTh, ¢ KOTOPOH
Mbl BCTPETHJIHCh B YMCJEHHEIX 3KCHEpPH-
MEHTaX, cBSi3aHa C O4EHb MaJIol CKOPOCThIO Anddy3uH (cM. puc. 2). [l1a nonaaenus
«pouay (raaBHEIM 06pa3’oM M3-3a GOJBIIHX OCUHJUISLHHA C 9acToTef ~ o) MBI IPo-
BOJIMJIH CTIelHaNbHOe yepeanenne AuddyHanpyomeil Beauunnn v (f) (= Z (1)) B (4):
t4-T/2
i
- t—1t; \ dt
o)== | vlg( L) e Q)

T2

3nece T — nepuoz yepenuenus (o6siuno 0,01=-0,1 OT N0JHOTO BpeMeHH IBHKEHUS
tm), 2 g (1) (| 7| <<1) — HOpMHpOBaHHas BecoBas GyHKUHSA. B npocreiiem cayuae,
Korna g (t) = /,, MeToauKa YHC/IEHHOrO Onpele/IeHHs MaJoi ckopocTH AHpdy3un
noapobuo onucana B [5, 6, 8]. [TockonbKy dakTop nojasiaeHns S () OCHUMISIHA
v (f) Ha yacTOTe @, T. €. OTHOCHTEAbHOE YMEHbIIEHHE aMIIJIMTY/Ibl STHX OCUMJIAILHA
38 CYET YyCpeAHEHHsl, MPONOPLHOHANEH COOTBETCTBYIOUleH @Dypbe-KOMIOHEHTe
or g (t), To Gosee raankas g (t) KameTcs NPeANOUTHTEJIbHee, Hanpumep g (T) ~
~(1—1)"cS (@ ~@meoT)™" npu oT £ n.

4, Ins nepBOHAYaAbHOrO HccaeaoBanuss MJL Mbi BEIOpanH NpoCTYIO MOJIENB

€ raMHABTOHHAHOM

4

2 4 2 ; 3
e (_P2_1 + '%l”) + (‘pzi + ”%?")——w Bx X, — €X; cos (f + A - sinwml). - (8)




-

Mogenn -npeacTasaser cofofi ABa-HeIMHEHHNX OCHHIATOPA, CBASAHHEIX MaNEM
JUHeHHBIM (MO CHJIe) BO3MylleHHeM € mapamerpoM [ & a (a; — aMnaHTyga KoJe-
Gauu#, { = 1, 2) H HaxomfUIHXCS MOA AEHCTBHEM YacTOTHO-MOLYJIHPOBAHHOIO
BHEIIHEr0 BO3MYIIEHHSI CO cpelHeil 4acTOTOd 2 M MajnM napamerpoM & & a.
B otcyTcTBHE MOAYAANMH AHHAMHKA GJH3KOH Mojesnn H3yyanack B [5, 6, 8], raas-
HeM ofpasoMm, B otHomenun JIA B CCC pesonanca cBasH o, = o, (0; = Pa;
(B =~ 0,85) — HeBoaMyIlIeHHLIE YacTOTHl ABHKeHHs (B = e = 0)). 3xech MH pac-
CMOTPHM JpPyryio 3afauy — aubdysmio B MCC suemmero pesoHanca o, =
HeBosmyienHoe IBHIKEHHE HMeer y) =
BUA (cm., Hampumep,” [5]) %F‘“‘ ‘ ' i

50 N esi@thed oo |
g ;0 23% = ) -5
B 9
[IpH BuImOJHEHHH YCJOBHH (Cp. (2)) "

= 11 > 1;
KM pe Vx awy o
hay o} Y '
Vg i 2r>l (10)

oL

3 e (&) I OJIUT
BREUIfes BOSMyMEnne (E) NPHBONMT K Prc. 3. l'lpauep MoAy AAUHOHHON Auddysnu B

.o6pasopauuio MCC c Gbictpoit anddy-
3Hell no @, a CBA3b (W) BHI3HBAET AH(}-
(py3Hi0 BAOJIb BHEIIHErO Pe30HaHCa 0y A%
=~ Q. Ouenky ckopoctH AubPy3uH mo
dy (WM ®y) MOXKHO MOJNYYHTH H3 Yypas-

MOAeAH (B): KPYXKKE — UYHCACHHLIC AaHHLIC, A4~

nust — teopns (12), (13); ¢, = 0,2; p= 10~

e=10"% Q=0,169; A= 10; w, = 0,002

by =10% s=3,5; Kyy =30; V=2; T= 10%;
n=4,

nenus (cm. [9])

dio, p*

wy =1, i w—pn—31n(8 — ), (11

T1e MBIl OO npubamKento 0, & @,f, OCTABHJIH TOJBLKO uepnbu't YJeH pAja
(9) nast ' x, (cM. nanee) H ﬂpeneﬁpewm HEepPe30HAHCHBIM cJlaraeMbiM sin (0; 4 wyf).
Ecan tenepsb 3anucate ©; &~ ;¢ - ¢, 10 ypaBHenne (11) npuaumaer dopmy (3)
¢ paccTpofiKofi ® = ®, =— ;, a2 ¢ (f) onpenensiercs ABuxenunem B MCC pesonan-
ca w; = Q. Ilpu ycaoBuy, 4to W AocratouHo mano (u & &/a,), 3T0 ABHKEHHE MOXK-
HO CYUHTaTh HE3ABHCHMBIM OT AWQPY3HH N0 ©p H, HCIONb3Ys PE3y/IbTAThl pashe-
aa 2 (eM. (5)), MBI TPHXOAHM K OIEHKe

e (o) Jou el hon
DY) ~ _l_#g_,_xf;:_)f;(_m'“i_;)’-exp( 2“[ (]_ wx)ml])' "

]ml'"_(o'lf>me)

r/le BepXHHH HHJEKC YKashlBaeT, YTO OCTABJEH TOJbKO TepBul ujeH psga (9).
INoxoxuil mexanusm auddysun ynomunaercs B [11] u nogpo6uo uccaenosau B [7]
B DEXHME IJIaTO.

[Tpumep saBucumoctH Dy, (©/@,), NOJYUeHHOH B cepuu npeunapmenhrmx
YAC/ICHHBIX SKCTIEPHMEHTOB, NpHBEleH Ha pHC. 3 (kpy*Ku). Tpa nepsbix uncien-
HBIX 3HAYeHHS JeHCTBHTE/NBHO HATIOMHHAIOT S3KCIOHEeHIIHAIBHYI0 3aBHCHMOCTE B (12),
ofiHaxo Ans GOMBINMX @,/ ®, ckopocTh auddy3uu uamMeHsiercs GoJiee CAOKHEIM 06+
pa3soM, 4TO MOMKHO OGBSCHHTH BJHAHHEM BLICIIMX DE30HAHCOB CBA3H (©; = MO,, -

6* - : 83




S m=2g 4 1), Cropoets mA(dY3Hu MON JefiCTBHEM TAPMOHHKH 1 NONyYaeTcs H3

O (12) 3 = |

Ilpuaumas, 410 pasnHYHbIE PE30HAHCHI CBSI3H AEHCTBYIOT HESAaBHCHMO, H CYMMHPYA -
-Dﬁ,’,’:’, NOJIyYaeM TeOPeTHYeCKYIO OIleHKY, OKa3aHHyI0 Ha pHC. 3 CIJIOMIHON JHHHel.

.;HCHD BHAHBI HECKOJALKO NEPBBIX PE€30HAHCOB C HMX IJIATO H 3KCHNOHEHHHAaJAbHBIMH

«xBocTamuy», CorJaacue MeXIY TEOPHeﬁ H YHUCJEHHBIMH JAHHBIMH OCTA€TCs NOBOJILHO

XOPOLINM BIMIOTh 10 ®,/®, &~ 9 H Bee ellle COXPaHAeTCA 10 NOPAAKY BeTHUHHEL Aa-

e 10 0;/0, &~ 15. 31ech, NO-BHIAHMOMY, HAPYIIAETCS HCIIOAb30BAHHOE BEHIIIE [IPH-

4u: 3,
O/IIDKEHHE X, & O, COS W/, MOCKOJBKY #}Zz- == _EPL (—%) ~ 0,3. Tlpupona
.32 al 2

«IJ1aTO» TPH ®;/®, >> 15 ocTaeTcs NoOKa HEBLICHEHHO# W TpefyeT NajbHEAIIHX
ucesenoBanuil. OTMETHM, YTO NPH BHIXOIE M3 cJost (0 — Q &~ 3Awy) Habmonae-
Mas cKopocTb AHMYsHH DajaeT No KpalHedl Mepe Ha YeTHpe nopsajaka. D10 03Ha-
yder, 4TO ypOBeHb (JOHA 3HAYHTENbHO MEHbIe CKOPOCTH AH(dY3HH Ha mjaro.

1. Arnold V. 1., Avez A. Ergodic Problems of Classical Mechanics, 1968, Benjamin.— 283 p.
2. Kospmﬁeaba H.1I., Cunad 5. I'., Pomus C. B. Sproguueckas teopusi.— M. : Hayka, 1980.—
365 c. - .

3. Auxexcees B. M., fro6con M. B. CUMBOJIHYECKAA JIHHAMHKA H THNEPEOHYECKHUE IHHAMHYECKHE
cucreMel.— JloGapnenue B KHHre P. Bayss: MeTonsl cuMBosiHueckoil RuHamukua. M. : Mup,
1979, c. 196—241. _

. Ford J. A Picture Book of Stochasticity.— A.” I. P. Conf. Proc., 1978, N 46, p. 121—137.

. Chirikov B. V. A Universal Instability of Many-Dimensional Oscillator Systems.—

_ Physics Reports, 1979, 52, N b, p. 263—279.

6. Taduax I'. B., Hapaiiree ®. M., Yupukos 5. B. UncjieHnble 9KCTIEPHMEHTHI 110 YHHBEPCANBHOM
HEYCTOHYHBOCTH B HEJIHHeHHIX KosieGaTebHBIX cHereMax (Auddysus Apnomapaa).— B kn.:
Tpyzer 7-it MexayHaponxo#i KoH(epesauun N0 HeluHelHbIM Koaebaunam (Depaun, 1975),'T. 2,
c. 315—321. i

7. Tennyson J. L., Lieberman M. A., Lichtenberg A. J. Diffusion in Near-Integrable Hamil-
tonizan Systems with Three Degrees of Freedom.— A. I. P. Conf. Proc., 1979, N 57,

' p. 272—288. ’ o

8. Chirikov B. V., Ford J., Vivaldi F. Some Numerical Studies of Arneld Diffusion in a Simple
Model.— ibid, p. 323—342. o )

9. Hspaiines ®. M., Yupuxos B. B., Illeneaanckud JI. JI. uHaMuueckas CTOXacTHUHOCTH B
;cgaccnqecxoﬁ mexanuke, [Tpenpunt HMu-ta axepHolt ¢usnku, 80—209. HosocuGnpek, 1980.—

c.

10, Yupukos B. B., Ileneasmcrud JT. JI. udpdysns npu MEOTOXPATHOM NMPOXOMIEHHR HelIHHERAOTO
_ pesonanca. [lpempuut Mr-ta sjeproit ¢uauku, 80—211. HoeocuGupek, 1980.— 26 c.
11. Froeschle C. On the Number of Is6lating Integrals in Systems with Three Degrees of Free-

dom.— Astroph. and Space Sci., 1971, 14, p. 110—125.

b

YOK 517.9

H. K. I'aspunoe
Topsrait, CCCP

0 BHOYPKAMAAX COCTOSHUMN
PABHOBECHUA KOPA3MEPHOCTH JBA

PaccmarpuBatores ABa cayuas GHpypKanuil HerpyGhIX COCTOSTHH I PaBHC BECHH,
KOT[a XapakTepHCTHYECKOe YPAaBHeHHEe IPH HYJIEeBHIX 3HAYEHHAX 1APAMETPOB UMEeT
An60 OJHH HYJIEBO U Mapy YHCTO MHMMBIX KopHedt [1], nuGo aBe mapsr wiero MH:-
MBIX KopHed [2]. B nepBom ciiyyae MUBHMANBHAS Pa3MEPHOCTH (a30BOro mpocTpaH-
€TBAa PaBHA TpeM, BO BTOPOM — UYeThipeM. |
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