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PLENARY LECTURES

Free boundary problems with surface tension conditions
Avner Friedman (Ohio State University, Department of Mathematics,
Columbus)

In this talk I shall consider free boundary problems with a surface
tension condition at the free boundary. The simplest of these problems is
the classical Hele-Shaw problem which describes viscous flow between two
parallel plates with small spacing. I shall consider models which describe
tumor growth and which are expressed by systems of PDEs. I shall also
consider the Hele-Shaw problem constrained in a half-space.

ITonmnHoMuaJIbHBbIE 3aKOHDbI COXpaHeHUd B KJIACCUYEeCKOMN "
KBaHTOBOU MeXaHUKe

B. B. Koznos (MI'Y um. M. B. JlomoHocoBa)

B noknajie obcykgaercss Kpyr BOIPOCOB, CBA3aHHBIX C YCJIOBUSIMHU CY-
IIIECTBOBAHUSI JOIIOJTHUTEIbHBIX 3aKOHOB COXPAHEHUS, HE3aBUCUMBIX OT WH-
TerpaJja dHeprun. B KilacCuIecKoil MexaHWKe MepBble WHTErPaJjibl ypaBHe-
Huii ['aMHIbTOHA TIPEIITOIaratoTCs HTOJTMHOMUAJIbHBIMUA OTHOCUTEIbHO UM-
MyJIbCOB, & B KBAHTOBOW — MOJMHOMHUAJBLHBIMIA OTHOCHUTEJILHO nuddepen-
nupoBaHuii Mo KoopamHaTtaMm. OKa3bIBAETCsI, CTEIeHb TAKUX HEIIPUBOIM-
MBIX MHTETI'PAJIOB CYIIECTBEHHO 3aBUCHUT OT TOMIOJIOTUH KOHMUTYPAIIMOHHO-
ro MmHOrooopasug. Ocoboe BHUMaHUE YIIEJIEHO CJIyYalo, KOraa KOH(MUrypa-
IIMOHHOE MHOTrooOpa3ue — MHOTroMepHbIit Top. OCHOBHO# pe3y/bTaT COCTO-
UT B CJIEJYIOIIEM: €CJIM TIOTEHIINAJ sIBJIS€TCsI TPUTOHOMETPUYECKUM MHO-
FOYJIEHOM, TO CTElEeHb HEIIPUBOJMMOTO WHTErpaJia He IPEBOCXOUT JBYX.
DTOT BBIBOJI CIIPABE/IJIUB U JJIsi KBAHTOBBIX CHUCTEM (B JAHHOM CJIy4Iae WHTe-
rpaJji — 3TO TOJIMHOMUAJIbHBIN OIlepaTop, KOMMYTHUPYIOIIUN C OIIepaTOpPOM
Famusibrona). B yacTHOCTH, €c/in MMeeTCs HeTPUBUAJIBHBIN [TOJTMHOMUAATh-
HBIII WHTErpaJji, ToO MOXKHO BBECTU Pa3JIeJIsIIONINECs MePEeMEeHHbIe, U II0C/Ie
9TOr0 CHCTEMa PACHaIaeTCsl B IPAMYIO CYMMY HECBSI3aHHBIX MOJCUCTEM. B
JOKJIa/1e OyIyT Tak:>Ke cpOpMY/ITMPOBAHBI HEKOTOPBIE HEPEITEHHBIE 3a,IaH.



SECTIONAL TALKS

HenokanpHble KpaeBble 331a4M AJid yPABHEHUSA C KPATHBIMHU
XapaKTepUCTUKAMU
A6apaxmanoB A. M. (Ypumckuii TocyapcTBeHHbIH aBUAITHOHHBIH
TeXHUYeCKuii yHupepcurer, Y da,)

Pabora Bummosinena copmectao ¢ A.M.KoxxkanosbiMm. /lokia mocBsiiex
M3JIOXKEHHUIO PE3YJIBTATOB O PA3PENINMOCTHA KPAaeBbIX 3aJ1a9 C HEJIOKAJIbHBI-
MU YCJIOBUSIMU JIJIA yPaBHEHUS

Ut + Ugzx = f(CC,t)

1 HEKOTOPBIX ero obolOmieHuit. B yacTHOCTH, paccMaTpuBa(OTCSI 3ada49Ul C
3aJlaHNEM HEJOKAJILHOTO IT0 BPEMEHU YCJIOBUSI

u(z,0) = Bu + uo(x)

Cc JIMHEHMHBIM omepaTopoM B, ¢ 3aJaHUEM pacIpesleJIEeHHOTO IO BPEMEHH

3HAYCHHNA PEIICHUA
T

/b(x, Hu(x, t)dt = uo(x),
0
C 3aJIAHUEM WHTErPAJbHBIX UJIU MHBIX HEJIOKAJbHBIX TPAHUYHBIX YCJIOBHIA.

st Bcex yKas3aHHBIX 3aJad4 JIOKA3bIBAIOTCS TE€OPEMBI CYIIIECTBOBAHUS
U €IMHCTBEHHOCTHU PETYJISAPHBIX PEIICHUN.

Partial closed-form solutions of linear functional systems
Sergei A. Abramov (Computing Center of the RAS, Moscow, Russia),
Manuel Bronstein (INRIA, Sophia Antipolis, France)

Consider linear functional systems of the form Y = BY where B
is a known matrix of coefficients, Y an unknown vector of functions and
0 an operator such as differentiation or (g¢-)difference. Depending on the
operator and the coefficient domain, there are several known algorithms for
constructing the solutions of such systems in various classes of functions,
such as polynomial, rational, hyperexponential or Liouvillian functions.



But those algorithms only find solutions Y whose components are all in
the specified class.

We address the following related problem: given a subset {Ye,,...,Ye,, }
of the entries of Y and an appropriate (i.e., closed under the action of skew-
polynomials in 6) class of functions, find all solutions Y whose speficied
entries are in the given class (more precisely we are interested in computing
those entries only). For example, given a differential system Y’ = BY’, find
all the rational functions that are Y; and Ys-coordinates of some solution
Y.

We present an algorithm that produces either one of two possible
results:

e a proof that if the specified entries are in the given class, then all
the other entries must be in that class too. Or,

e a new system involving the specified entries only (and some of their
“derivatives”), and whose solution space is exactly the projection on
those entries of the solutions of the initial system.

Acknowledgements. This work was supported in part by the French-
Russian Lyapunov Institute under grant 98-03.

Solution of Laplace’s equation on subdomains of branching
coverings and its application in the theory of conformal
mappings
Abuzyarova N. F. (Royal Institue of Technology, Stockholm)

Let S be a compact Riemann surface. We start with obtaining of the
following corollary of Stokes’ theorem: for any exact first order differential
w = udz + vdz € L*(S) we have

/w/\w:(). (1)

S

Further, we consider a meromorphic function R on S with poles
pi,..., Pk, and a finitely connected subdomain 2 C S, which contains the
set of poles {pi1,..., pr}. By using the existence theorems for harmonic
functions with prescribed singularities, we prove the following

Proposition. There exists a function QQ on S with the following properties:

(Q1) Q equals zero on S\ Q; (Q2) Q is harmonic on Q\{p1,...,pr}; (Q3)
the function P = R — @Q belongs to the Sobolev space W*2(S).



Let P = R— Q. By applying the relation (1) to the differential w = dP,
we get the following inequality:

/ % 10, P|*dz A dz < / % 10:P)*dz A dZ,
Q Q

with the equality precisely when the complement S \ 2 has zero area.
This inequality is a development of the classical area theorem for
conformal mappings. In particular, we derive some exact integral estimates
for the classes of conformal mappings S and ¥, which, in particular, imply
well-known Goluzin’s pointwise estimates for these classes.
This is the joint work with Prof. H. Hedenmalm.

Properties of 2D Navier-Stokes flow in infinite strip for
spatially non-decaying initial data
Afendikov A., (MSU, Leninskie Gory, Moscow, Russia),
Alexander Mielke (Mathematisches Institut A, Universitdt Stuttgart)

The aim of this work is to study dynamical properties of the 2D viscous
fluid flow on infinite strip O = S* x R, i.e. when the periodicity condition
in one of the spatial directions is supposed. The fluid motion is generated
by the action of a body force F(t,x). The apriori estimate of the non
stationary solutions is given in the L°°(O) norm. For the time independent
force F(x) this estimate is polynomial in time. From the estimate follows
the global in time existence of solutions of the Cauchy problem in the space
of not decaying in infinity functions. This statement enables to investigate
the stability of the recently found kink and front solutions of the Navier-
Stokes system.

CHeKTpaJ'IbHBIe 3alavd1 OJId HEKOTOPbIX ypaBHeHI/Iﬁ

MaTeMaTUu4eCcKoil pu3nKu
Arpanoua M. C. (Mocksa, MUSM)

B nmokname OyayT 3aTpOHYTHI cileayromue 3aa9u. 1. 3aJadu B TpexX-

MEPHOI OrpaHUYEHHOU 00J1acTu Jijisi cucTeMbl Jlupaka ¢ KyJIOHOBCKUM IIO-
tenrnuagoM. CHeKTpaJIbHBIN TTapaMeTp COJAEPKUTCS B CUCTEME WJIM B I'pa-
HUYHOM YCJIOBUU. DTO pabora, coBmecTHasi ¢ [.B. Pozenbiaromom, oHaA BBI-
nia B BbIycke 1 »kypHaja «Asrebpa m anaaus», 2004. 2. 3agaum s



cucteMbl MakcBesjia cO CIIEKTpPaJbHBIM HNapaMeTPOM B T'PAHUYHBIX YCJIO-
BUSIX WJIM YCJOBHUSAX COIpsiKeHus. /[y 1ByX M3 3TUX 3a/a49 OCTaBaJIOCh
He JOKa3aHHBIM HAJIMYNE JIBYX TOYEK HAKOILJIEHUSI COOCTBEHHBIX 3HAYUEHUIH;
Tenepb 310 craejano. 3. CMelranHble 3aJa49u JJisd ypaBHEHUsT | e IbMroJib-

1A CO CIIEKTPaJIbHBIM MapaMeTPOM Ha YaCTH I'PAHUIIbI, a TaKzKe 3aJa9U CO
CHEKTPaJIbHBIM ITapaMeTPOM Ha HE3aAMKHYTON MOBEPXHOCTH.

KosddbuimeHTsl pa3jo>kKeHuii B psiJi 110 IPOU3BOJAHBIM IIEOYKaM
JJIsT OJTHOTO KJIAcCA SJIJIUIMITUYECKUX 33/1a4
AxtsimoB A. M. (Bamkupckuit rocynapCTBeHHbIH YHABEPCHTET, Ypa,)

PaccMaTpuBaioTcs 3/UIMIITUYECKHE KPAEBbIe 33/1a91 CO CIIEKTPAJIbHBIM
mapaMeTpoM B KpaeBbIX yciaoBusix. Pamee B paborax A. A. IllkasukoBa u
A. B. IlIkpena mjisg 3Toro kJjacca 3ajad ObLIO JOKA3aHO, YTO IPU OIpe-
JICJIEHHBIX YCJIOBUSIX ITPOU3BOJIHBIE IEITOYKH COOCTBEHHBIX U ITPUCOETUHEH-
HBIX 3JIEMEHTOB TTOJTHBI 1 MUHAUMAJIBHBI B CIIEITUAJIEHOM THUJIHOEPTOBOM ITPO-
crpancTBe. OgHaKO KOIPDUITUEHTHI PA3JI0XKEHUsT SJIEMEHTA U3 STOTO TUIb-
OepToBa MPOCTPAHCTBA B PAJ IO ITPOU3BOIHBIM IlertodkaMm Kesapima He
ObLIu HalmeHbl. 3/102keHne crnocoba OTBICKAHUS 9TUX KOIPDUITIEHTOB CO-
CTaBJIsIET OCHOBHYIO IIeJIb BBICTyILIeHudA. Haitiennast ¢popmysia BbIYUCTIE-
HUSA KOIPPUITMEHTOB PA3JIOXKEHUI 10 TPOU3BOIHBIM IenovkaM Kesabiria,
BBIMIICAHA B TEPMHUHAX KOIPPUIIMEHTOB AU PEPEHITNATILHOTO yPaBHEHUS
1 KPAEBBIX YCJIOBHUU JJIsT MIUPOKOTO KJIACCa SJIMIITHYIECKUX 331a9. ABTOD
IIPUHOCUT CBOIO UCKPEHHIOI0 OJraromapHocTh mpodeccopy A. A. IIkamuko-
BY 3a MOCTAHOBKY 3aJa4H, IIEHHBbIE UJIEN U MTOJI€3HbIE JIUCKYCCUHU TI0 paboTe.

CooTHollleHusI Me>K/Iy pPelIeHUusIMU ypaBHEHUsI
Dirnepa—Ilyaccona—/lapby u pereHUsIMU CUCTEMbl YPaBHEHU
OJTHOMEPHOM ra3oBOil AUHAMUKU
AkcenoB A. B. (Mexanuko-maremarudeckuii cpakyaprer MI'Y wum.
M.B.JIomonocosa, MockBsa,)

Kak m3BectHO emie co Bpemen bB. Pumana, cucrema ypaBHEHHIA, ONU-
ChIBAIOIAsl OJJTHOMEPHOE HEYCTAHOBUBIIIEECH IBUXKEHUE M€ TbHOTO TTOJIUT-
POIHOTO Ta3a, CBOAUTCS B IJIOCKOCTH coujorpada (3a He3aBUCHUMBIE TIe-
peEMeHHbIE TPUHUMAIOTCS JIOKAJIbHBIE CKOPOCTb TE€UYEHUsI U CKOPOCTH 3BY-
Ka) K JINHEHHOH cHuCcTeMe ypaBHEHHUI. YCIOBHEM COBMECTHOCTH ITOH JIH-



HEIHO# CrCTeMBbl YPABHEHUN SIBJISIETCSI PA3PEIINMOCTD ypaBHEHUsT Ditiepa—
[Iyaccona—/lapby

Pu_ aou_ o
or? r Or ot?

Ypasuenue (1) 3amaer Takxke Kiaacc ypaBaenunit ditnepa—Ilyaccona—/lap0y,
olpeiesiieMblil TapaMeTpPOM (.

Panee aBropom [1] Gbuim mosydensr JsmHeiHbIe auddepeHImaibHbIe
COOTHOIIIEHUS TEPBOTO TOPSAIKA MEXKJ/y PelieHUIMU KJacca YpPaBHEHUH
Ditnepa—Ilyaccona—/lapby (1). Mcnosib3yst 9TH COOTHOINEHUSI, TOJIYIEHO
obiriee perrerue ypaBHeHus Jditsiepa—llyaccona—/lapOy B crienuaJbHBIX CJIY-
Jasgx W IPeACTaBJIEHbl PA3JIUYIHbIE (DOPMBI BBIPAXKEHUSA OOIIETO PerIeHus
CUCTEMBbl YpaBHEHUU OAHOMEPHOU ra3oBOM JUHAMUKU IOJUTPOIIHOIO Ia3a
qepe3 obIee perteHne ypaBHeHust Jditsiepa—Ilyaccona—apby. Ilomydens
TaK>Ke HOBBbI€ TOYHBIE PEIIEHUsI CUCTEMblI YPAaBHEHUM OTHOMEPHOI ra30BoOit
JANHaAMWKH.

=0, a€ R. (1)

Pabora BoeIosiHEHA Tipy (huHAHCOBOM mofaepkke PO DU (mpoexTsr 02-
01-00613 u 03-01-00446) u rpanTa npesugeHTa PO mOmIepKKU BeLyIINX
HayIHbIX KO (mpoekT HITI-1481.2003.1).

JIuteparypa

[1] Axcenos A. B. Cummempuu u coommowenus mexncoy pewerus-
MU Kaacca ypasrenut dusepa—Ilyaccona—apby // Hoxnamer AH. 2001.
T. 381. Ne 2. C. 176-179.

On the splitting formulas for high and low energy levels of the
quantum double well and periodic problems
Albeverio S. and Semenov E. S. (Institute for Problems in Mechanics)

We compare the splitting formulas for high and the lowest energy levels
for the one-dimension Schrédinger equation with the double well potential.
We established that the splitting value for the lowest energy is proportional
to the expression of the splitting of the high levels with the factor /e/m.
Similar fact is established for the bands of the spectrum in the periodic
case. We also discuss the splitting formulas for the lowest energy levels in
Multidimensional case. This work was down together with Dobrokhotov
S.Yu.

References

[1] S. Albeverio, S. Yu. Dobrokhotov, E. S. Semenov, Splitting formulas
for the higher and lower energy levels of the one-dimensional Schrédinger
operator, Theor. Math. Phys (2004) vol. 138, no. 1, pp. 98-106.
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YpaBHEeHHsI B3aMOIENCTBUS 3JIEKTPO-IPABUMArHUTHBIX IIOJIEH U
3aKOHBI COXPaHEHMUSsI
AutekceeBa JI.A. (Uucrutyr maremaruku MOH PK, Anma-Ara,
Kaszaxcran)

Kak m3BecTHO, cucrema ypaBHeHuit MakcBesia Jjist 3JI€KTPOMATHUT-
HOT'O T10JIsT He3aMKHyTa. OHa IM03BOJISIET 110 M3BECTHBIM JIEKTPUIECKON U
MaTrHUTHOM HAITPsI?)KEHHOCTHAM OIIPEIEJISITh MOPOXKIAIOIIAE €T0 dJIEKTPUe-
CKMe 3apsi/ibl U TOKU 1 obparHo. [ljs ee 3ambikanus B [1] , Ha ocHOBe THIIO-
TE3bl O MATHUTHOM 3apsijie ¥ TOKe, ITPeJIOXKEeHbI yPaBHEHUsT HbIOTOHOBCKO-
o THUIIA JIJIsT ONMUCAHUsI JIBUKEHUSI 3apPAIOB U TOKOB C YI€TOM UX MAaCCHhI.
st TocTpoeHust 3TUX ypaBHEHUI MCIIOJIb30BaJIaCh FraMUJIbTOHOBA Popma
ypaBaennii Makcsesuia [2]. Kommuiekcudukarusi 3,1eKTpOMarHUTHOTO T10-
JIs C BBEJIEHWEM B ypPaBHEHWs IIJIOTHOCTH MAacCChl Ha3BaHa TaM A-nojem.
JleticTBuTEIbHAST COCTABJISIONIAA KOMILJIEKCHOIO BEKTOPa HAIIPSI>KEHHOCTHU
A cooTBeTCTByeT HAIPSIXKEHHOCTHU JIEKTPUIECKOTrO II0JIs, 8 MHAMAasl - T'pa-
BUMarHuTHOrO. T.e A-moJie sIBIsieTCs MaTeMaTUuIeCKON MOJIeIbIO 3JIEKTPO-
rpaBUMAarHUTHOIO 1MOJisi. Kro quBepreHIus B JAeWCTBUTE/ILHON YacTU JaeT
IJIOTHOCTh 3JIEKTPUYECKUX 3aPsI0B, B MHUMOI - IJIOTHOCTb Macchl. B [3],
C BBeIEHHEM KOMILJIEKCHBIX I'DAJUEHTOB II0JIs, ITOCTPOEHbI ypaBHeHust A-
I10JIsT B KOMILJIEKCHBIX KBATE€PHUOHAX, U MTOKA3aHO, 9TO ITOCJIEI0BATEIHHOE
B3sITHE B3aMMHBIX KOMILJIEKCHBIX I'PAINEHTOB OT KBATEPHUOHA ITOTEHITAAJIA,
A-110J151 ¢ JIOpeHIIeBOil KaJMOPOBKOM, OIpeesisieT KBaT€PHUOHbBI, COOTBET-
CTBYIOIIME €r0 HANPsKEHHOCTHU, 3apsijiaM U TOKaM, a TaKKe JIaeT 3aKOHBI
COXpaHEeHUsI 3apsaa U BOJTHOBOE ypaBHeHUe st A.

31ech 3TOT IOAXOI PA3BUT MJIsI IMOCTPOEHUSI ypaBHEHUI B3anMOIEH-
CTBUS JIEKTPO-TPABUMATIHUTHBIX II0JIEM, U Ha €ro OCHOBE MOCTPOEHBI aHa-
JIOTY BCEX TPEX M3BECTHBIX B MeXaHUKe 3aKOoHOB HbloTOHA J1j1s1 CBOOOIHBIX,
B3aMMO/IEMCTBYIOIIUX MOJIeii U CyMMapHOI'O II0Jisi B KBaTepHUOHax. Pac-
CMOTPEHBI 3aKOHBI COXPAHEHUsS SHEPrUu U 3apsja IPU B3aUMOIEHCTBUU
OJIEH.

JIuteparypa

[1] Anekceera JI.A. O samvkanuu ypashenuti Maxceeana // 2Kypuas
BBIYMCJIUTEIbHON MaTeMaTUKU U MaTeMaThu4decKoil dpusukm. -1.43.- Ne5.-
2003.- C.759-766.

[2] Anekceesa JI.A. Iamunavmonosa gopma ypasrenut Maxceeana u
ee obobwennvie pewenus// lnddepennmanbubie ypaBaenus. -1.39, - NeG,
-2003. C.769-776.
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[3] Anekceesa JI.A. KeamepHuonvt 2amusbmono8ot popmovl ypasHeHul
Maxceeana// Maremarmdecknii xKypaai.-Anma-Ara.-2003.-Ned.- C.20-24.

HenpepsiBHocTh o I'estbiepy u mmoBeeHue BOJIU3UW I'PaHUIIBI
peleHuil p(X)-rapMOHUYECKOT'0 ypPaBHEHMSs
Ausxyros IO. A. (Braaumupckuii rocyiapcTBeHHBIH MEAATOTHIeCKUH
YHHBEDCHTET)

WNsy4aroTcst cBOMCTBa pelieHnil ypaBHEHUS BUIA
div(|Vul[P™ ™2 Vu) = 0,

3a/IAHHOrO B OrpaHmyeHHOM objractu D C R™, n > 2, npu pa3JIuIHBIX
ITPEAITOJIOYKEHNSIX OTHOCUTETHHO M3MEPUMOT'O TTOKA3aTe IS CyMMUPYEMOCTH
p(x), OTIEIEHHOrO OT eJUHUILI U GECKOHEYHOCTH. BHYTpeHHsIs Tesibaepo-
BOCTbH PEIIEHN YCTAHOBJIEHA B IPEJIIIOJIOXKEHNH, ITO 00J1acTh [ pa3aeneHa
IUIEPIIIOCKOCTHIO HA J[BE YaCTHU, B KaXKJIOM U3 KOTOPBIX p(x) obagaer Jio-
rapu@MUYECKUM MOJYJIEM HENPePbIBHOCTU. B 3Toit yacTu paboThbl 0OCY K-
JIAeTCsI ¥ BOIIPOC O TJIOTHOCTH TJIaIKUX (PYHKIINIT B TPOCTPAHCTBE PEIeHU.

s ypaBHeHuit ¢ mokazaresaeM p(x), 00618 1aronuM JJorapuMAIeCKUM
MO/TyJIEM HEIMPEPBIBHOCTHU BO Bceit obJtactu D, mosrydeHn kpurepuii Bunepa
PeryJasipHOCTUA T'PAHUTHON TOYUKH.

Kpaesble 3agaun aJisi BOSMYIIIEHHOIO ypaBHEHUS
JlaBpenTbeBa-Buiiaaze
AnapeeB A. A. (Camapckuii rocyapCTBeHHbBIH yHUBEPCHTET)

OO6bIkHOBeHHBbIE TuddepeHIaIbHble YPaBHEHUS U I PDEPEHITIATH-
Hble YpPaBHEHUsI B YaCTHBIX HPOU3BOJIHBIX, COJIEPXKAINNE WHBOJIOTUBHBIN
CJIBUT, U3yY€Hbl HEJIOCTATOYHO, XOTsI BIEepPBble OOBIKHOBEHHBIE duddepeH-
[MaJIbHbIE YPAaBHEHUsI C WHBOJIIOTUBHBIM OTKJIOHEHUEM BCTPEUAIOTCH EIle
B pabore Y. Babbemka, ormydsmKoBaHHON B 1816 ., B KOTOPOii MOJIydeHbBI
siBHbIe (DOPMYJIbI PelleHnit ypaBHeHuii co capurom KapiemaHa.

B npenaraemoit pabore paccMaTpuBaeTCsl ypaBHEHUE

*u(z,y)

u(z,y)  O’u(z,y)
By? o2 " o

ox2 Ox2 ’ (1)

(a(z,y),8(x,y))

+sgny

rie 0 <e < 17 a(az,y) = I, B(x7y) =Y.
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IIpu ¢ # 0 ypaBuenue (1) He mojIaeTcss M3BECTHON KjacCUpUKAIAN
muddepeHnnaIbHbIX YPAaBHEHUH BTOPOTO MOpsiaka, a npu & = 0 saBjisseTcs
ypaBHeHUeM JlaBpenTheBa—bumnanze.

st ypaBaenust (1) ObLIu HafiIeHBI PEIIEHNs U JIOKA3aHA KOPPEKTHOCTD
aHaJiora 3aJa4n TpUKOMHM M HEKOTOPBIX HEJIOKAJbHBIX KPAaeBbIX 33029 KaK
B OeCKOHEeYHOU 00J1aCTH, TaK U B KOHEUHBIX 00JIACTIX C 33JaHUEM YCJIOBUM
Ha npaMbix ¥y = 0, y = v/1+ecx = ¢, y £ V1 —exr = ¢ m Ha KPUBBIX
(1+e)z® +9y° =1.

On finite volume methods for the p-laplacian :
a ‘“continuous” approach
Boris Andreianov (Université de Franche-Comté, Besangon, France)

In this talk, we discuss the possibility of reduction of finite volume
numerical schemes (which are naturally written as a “discrete” system of
difference equations) to an appropriate continuous formulation which can
be directly compared to the underlying differential equation. This reduction
being performed, one can prove the convergence of finite volume schemes
by simply reproducing the existence proof for the differential problem
(whereas the usual approach consists in “discretizing” the arguments of
this proof).

In [1], we propose such a technique in order to deal with the model
parabolic-elliptic problem b(v); = div(|Dv|?"?Dwv) + f on (0,T) x  with
an initial condition and the homogeneous Dirichlet boundary condition.
Here b is a non-decreasing function. We prove the convergence of discrete
solutions to a solution of the original problem as the discretisation step
tends to 0, under the main hypotheses that the approximation of the p-
laplacian operator div(|Dv|?~? Dv) provided by the finite volume scheme is
still monotone and coercive, and that the gradient approximation is exact
on the affine functions of = € Q.

References

[1] B. Andreianov, M. Gutnic, P. Wittbold Convergence
of Finite Volume Approximations for a Nonlinear FElliptic-
Parabolic Problem: a “Continuous” Approach, http://www-irma.u-
strasbg.fr /irma/publications/2003/03036.shtml, to appear in SIAM
J.Num.Anal
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A generalized porous medium equation with variable exponents
of nonlinearity: existence, uniqueness and localization
properties of solutions
Antontsev S. N. (Universidade da Beira Interior, Portugal)
Shmarev S. I. (Universidad de Oviedo, Spain)

Let & C R"™ be a domain with Lipschitz-continuous boundary and
Qr = Q x (0, T]. We consider the problem

up = div (a(m,t,u)\uﬁ(gﬁ’”VU) + F(x,t,u,Vu) in Qr,
u=0onI'r =00 x (0,7], wu(z,0)=wuo(x) in Q,

with the function F' of the form
F =b(z,t,u)|u]" Y2V — c(z, t,u)|ul” Y 2u + d(z, t,u).

Here a(x,t,r), b(x,t,r), c(x,t,r), d(z,t,r) are Caratheodory functions
(measurable in (z,t) for all » € R and continuous in r for a.a.
(x,t) € Q), o, v € CY(Qr) with some a € (0,1). It is assumed that

V(x,t,7) € Qx (0, 7] xR
([ 0<ao <alx,t,r) <ai < oo, |blx,t,r)] < b = const,
0<co<c(zx,t,u) <c < oo,

|d(z,t,u)| < di|u| + f(x,t), f(z,t) >0, di = const > 0,
| 1 <o <o(t,z) <o" <oo, =1 <7 <v(t,z) <" < 0,

We prove existence and, under some additional assumptions,
uniqueness of a weak solution to problem (1), and study the localization
properties of solutions such as finite speed of propagation of disturbances
from the data, the waiting time effect, extinction of solutions in finite time.

The study of the localization properties is based on the application of
the method of local energy estimates [1]. For the special case a =1, F =0
the detailed proofs are given in [2].

References

[1] S. N. Antontsev, J. I. Diaz and S. I. Shmarev. Energy Methods
for Free Boundary Problems: Applications to non-linear PDFEs and fluid
mechanics. Birkhauser, 2002.
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[2] S. N. Antontsev, S. I. Shmarev. A model porous medium
equation with variable exponent of nonlinearity: existence, uniqueness and
localization properties of solutions, Pré-publicacao N. 2, Universidade da
Beira Interior, Covilha, Portugal, 2003.

A priori estimates for solutions of strongly nonlinear elliptic
systems
Arkhipova A.A. (C-Ilerepbyprckuii rocyiapCcTBeHHbBIH YHABEPCUTET)

We consider nondiagonal quasilinear elliptic systems with quadratic
nonlinearities in the gradient. It is known that a smallness of the oscillation
of a weak solution in a neighborhood of a fixed point supplies further
regularity of the solution in the vicinity of this point. We relax the
assumption and derive an a priori estimate of the Holder norm of a solution
provided that the BMO-seminorm (but not the oscillation) is small enough.
For solutions of the Dirichlet problem, the same type boundary estimate
is obtained.

The derivation of the estimates is based on the theorem about
quasireverse Holder inequalities proved by the author.

O06 ogHO3HAYHOI Pa3pPEeIInMOCTH CEMENCTBA ABYXTOYEYHBIX
KpaeBbIX 3aJa4 JIJisi CUCTEeMbI KBa3UJIMHEMHBIX OOBIKHOBEHHBIX
andpdpepeHIInaIbHBIX YPaBHEHU
AcanoBa A.T. (Mucruryr maremaruku MOH PK)

B coobienunn paccMaTpuBaeTcsi CeMeHCTBO ABYXTOYEUHBIX KPAEBbIX 3a-
Jad JIjIsi CUCTeMbl KBa3WJIMHENHBIX OOBIKHOBEHHBIX AnddepeHInaIbHbIX
ypaBHEHUH CHeNnaibHOIO BUIA

x

% = A(t,z)v + f(t,a:,/fv(t,f)dﬁ, %d£>a tel0,7], veR",
x (1)

Pa(z)o(0, ) + Sa(2)o(T, x) = p(z) — Pi(a) / P00 e
~o(e) [ 00,90 - 51(@) | QL) e — i) [ @
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rie x € [0,w], (n xn) - marpuns A(t,z), Px(x), Pi(z), Po(x), S2(x),
S1(z), So(x) mempepwiBHBI cooTBeTcTBerHO Ha 2 = [0, T] X [0,w], [0,w], n -
BeKTOD - dyHKIus (x) HenpepbiBHA Ha [0, w].

CeMeifiCTBO ABYXTOYETHBIX KPAEBBIX 33144 C IAPAMETPOM & JIJIsl CHCTe-
MBI KBa3UJIMHENHBIX OOBIKHOBEHHBIX I dEepeHINaIbHBIX ypaBHeHwit (1),
(2) BO3HMKAET P UCCIIETOBAHNN HEJIOKAJIHHON KPAEBbIX 3884 [IJIsI CHCTEM
runepbosimieckux ypapaenwuii. [Ipu dpukcupoBanubix x € [0, w] 3amaqda (1),
(2) stBsIsteTCsT ABYXTOYEYIHON KpaeBO 3ajadeil JJIsi CHCTEMBbI OOBIKHOBEH-
HBIX audepeHnnaIbHbIX YPaBHEHUN CIleNnaibHOTO BUa. VcciaenoBaHbl
BOIIPOCHI CYIIECTBOBAHUS €IMHCTBEHHOTO PEIIeHNsT CEMENCTBa, ABYXTOYE -
HBIX KpaeBbIX 3a1a4 (1), (2) u ycranoBieHbl KO3DDUIMEHTHBIE TOCTATOY-
HbIE YCJIOBUS €€ OJTHOZHAYHON Pa3peNnIuMOCTH.

Two new approdachs for construction of the high order of
accuracy difference schemes for hyperbolic diferential equations
Allaberen Ashiralyev (Departament of Mathemtics, Fatih University,
Istanbul, Turkey and International Turkmen-Turkish University,
Ashgabot, Turkmenistan)

This is a joint work with Pavel E. Sobolevskii (Institute of mathematics,
Hebrew University of Jerusalem).

We consider the abstrct Cauchy problem for differential equation of the
hyperbolie type

VI(t) + AV(t) = f()(t € [0,T]), V(0)=Vo, V'(0)=Vy

in an arbitrary Hilbert space H with the self-adjont positively defined
operator A. The high order of accuracy two-step difference schemes,
generated by an exact diference scheme or by the Taylor’s decomposition on
the three points for the numerical solutions of this problem, are presented
The stability estimates for the solutions of these difference schemes are
established. In applications the stability estimates for solutions of the high
order of accuracy difference schemes of the mixed type boundary value
problems for hyperbolic equations are obtained.
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Uniform Estimates for Solutions to Quasilinear Differential
Equations
Astashova I. V. (Moscow State University of Economics, Statistics and
Informatics)

Consider the differential equation

n—1

v+ 3 ai(@) y + pla) ylyF Tt =0 (1)

1=0

with k£ > 1 and continuous functions p(x) > 0 and a;(x). Uniform estimates
are given for solutions to (1) having the same domain. In particular the
following theorem is proved.

Theorem. If n is even, then for any ¢ > 0 there exists a constant A > 0
such that all positive solutions to (1) defined on the interval (—1, 1) satisfy
on [—1+ €,1 — €] the inequality

‘y(“(a;)‘ <A i=0,....n—1

Note that the estimates for equation (1) with all a;(x) = 0 are given in
[1].
Acknowledgement.This work was supported by RFBR, Grant No.
04-01-00344.
References
[1] Astashova I.V. On the qualitative properties of solutions to Emden-
Fowler type equations, Usp. math. nauk. 51 (1996), no. 5, p. 185.

O JokKanbHO AedPUHU3UPYEMBIX MaATPUI-DYHKITUSIX
AsuzoB T. 5. (BopoHexkckuii rocyapCcTBEeHHbBIH YHUBEPCUTET )

Hoxkmas ocroBan Ha coBMecTHO pabore ¢ P. Jonas’om (TU Berlin).
IIycte 'H — cemapabesibHOe mpocTpaHcTBO Kpeitna, {2 — obJsiactb B pac-
IMIPEHHON KOMILIEKCHOH TIocKOCTH C CHMMETPHYHAsS OTHOCHTEILHO Be-
mecrBennoit oc, QNR ZPu QT =QNCH, O~ = QN C~ — nuneitno
cBa3Hble MHO)KecTBa. depes M (2, R, £L(H)) 0603HAYIM MHOMKECTBO BCEX
L(H)-3naqmb1X Kycouno MepoMopdHLIX dyukimit G na 2\ R cumMerpmd-
HBIX OTHOCHTeJThHO R.
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Oyuxmusa G € M(Q, R, L(H)) HasbBaeTcs Aokaavho depunudupyemoti 6
Q, ecau myrs Kaxxaoit obsactu ' ¢  C Q, byukuns G MoxKeT 6bITh IPeJ-
CTaBJIeHa KaK cyMMa JIByX oneparop-pynkiuii: G = Go + G(o), rae Go —
necdunuzupyemas, a Gy — ronomopdHas B Q.

Ecmu Boime “Go medunusnpyema’ 3aMeHUTH Ha TpeOOBaHUE ITPUHAIJIENK-
Hoctu G kiaccy Hesannmuanua Ny (L(H)) npu HekoTopoM £ > 0 (BO3MOXKHO
zaBucseM ot €)'), To MbI ToBOpUM, 9TO G — JIOKaJIbHO 0600IIeHHass (DyHK-
nusi HeBanauHHLBL.

[Tokazano, uto ecau H KoHedHOMepHO, TO dyHKuna —G ' nebuHU3M-
pyema, JIOKaJIbHO AepUHU3HPYEMa UJIU SBJISETCS JIOKAJBHO OOOOIIEHHOI
dyskimeii HeBaHIWHHBI, €CJIM COOTBETCTBYIOIINM CBOWCTBOM O0JIaJaeT U
dyuknus G.

Nccnenoanmne nognaepxkano rpanroM PODI N« 02-01-00353.

To the correspondence between ODE’s and Hamiltonian

systems
Babich M. V. (PDMI, St.Petersburg)

By an ODE of the 2-nd order we mean such a system of lines F on a
domain D C R?, that there is a unique line in F passing any point of D in
any direction.

By a Hamiltonian system we mean a triple (M — T,w, V), where
M is an extended phase space, a fibre over t € T C R is a two-
dimansional symplectic manyfold equipped with a symplectic form w; Vg
is a Hamiltonian field (consistent with w) on M.

Consider the ODE’s F, that in coordinates (z,y) on D have the form
v = a3(y')? +a2(y")? 4+ a1y’ +ao, a; = a;j(x,y), but do not have the form
y"" =0 in any z,y (it is the nondegeneracy condition).

In my talk the Hamiltonian system uniquely corresponding to such F
is constructed. The space M = D x P!; the fibres t = const are the integral
lines of the field of directions assigned by the normal projective connection
corresponding to F; the symplectic form w is induced by the Wronskian of
the solutions of the linearized equation.
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MeTO,Z[ IIOTPAaHNYIHOI'O CJIOA B TeOopHru:r IMOBEPXHOCTHBIX BOJIH M
BOJIH COCKAJIb3bIBaHUMA

Babuu B. M. (IIOMWU PAH, Caukr—Ilerepbypr)

YkKazaHHbIE B 3aroJIOBKE BOIIPOCHI IIPEINOJIaraeTcs pacCMOTPeTh Ha,
IprMepe 3JeKTPOMATHUTHBIX BOJIH COCKAJIb3bIBAHUSI, & TaK»Ke HEKOTOPBIX
TUTIOB TOBEPXHOCTHBIX BOJIH.

Ecim BbICOKOYAcCTOTHAsT BOJIHA I1aJAa€T HA IMPOBOMIMIINEE TJIAIKOE TEJIO
D, to 3a HUM 0Opa3yercsi 00JIaCTh TE€HU, OCBEIIEHHAsT TOJIBKO BOJIHOM CO-
CKaJIb3bIBAHUSI, JIYIN KOTOPOM MO KACATEJbHOM YXOISAT — <«COCKAJIb3bIBa-
IOT» — C IIOBEPXHOCTH TeJIa, IPUIEM BOJIU3U €ro IIOBEPXHOCTH S ITOBEIEHNE
BOJITHOBOT'O II0JISI JOBOJIBHO CJIOXKHOE: 371€Ch BOSHUKAET MOTPAHUIHBIN CJIOMH.
AHaIUTUIECKOMY OITMCAHUIO BOJHOBOTO IIOJISI B TEHHM MOCBSIIIEHO MHOTO
paboT. DIEKTPOMATrHUTHOMY CJIyUaro, Koraa [) naeaabHbIN ITPOBOIHUK, I10-
cesitena pabora /1. Byma [1]. O paccMaTpuBas TakzKe U Cirydail KpaeBbIX
ycsioBuit JIeoHTOBMYA, HO 9TO PACCMOTPEHUE HYKJIAETCsI B YTOUHEHUSAX U
IOMpaBKax, K TOMY ke B ero paboTe He PacCMOTPEH Cjaydail KOHETHOTrO
MMIIeJIAHCA, TPUBOJISIIHNI K TUITY BOJIH COCKAJIL3bIBAHUS HE PACCMATPHUBAB-
IIUXCSI paHee B JIUTEpaType.

DTUM BOIIPOCAM, a TaKKe YHEPTETUIECKOMY aCIeKTY PACIIPOCTPAHEHUsT
ITIOBEPXHOCTHBIX BOJIH PA3HOTO THIIA ITPEIIIOJIATAeTCs MOCBITUTD JIOKJIA/I.

JIureparypa

[1] Bouche D.//Etude des ondes rampantes sur un corps convexe
vérifiant une condition d’impédance par une méthode de développement
asymptotique, Ann. Télécommun. 1993. n° 9-10, pp. 400-412.

HeperynsapHocTh BTOPbIX HPOU3BOIHBIX TAPMOHUYECKUX
dbyHKIINIT HA rpaHUIE
Banepko E. A. (MI'Y)

PaccmarpuBarorca rapMonndeckre PyHKIUNA, TPUHAMAIOIINAE Ha I'pa-
HHUIE 00JIACTU ABa>KJIbl HEIIPepPbIBHO auddepeHnupyemMble 3HadeHusi. Vc-
cJIeJlyeTcsl IIOBeleHre WX BTOPBIX MPOU3BOIHBIX BOJIM3U IJIOCKOI'O KYCKA,
rpauuiibl. [lokasbiBaeTCs, YTO «IpsiMbIey» IIPOU3BOIHBIE BTOPOI'O ITOPSIIKA,
(o KacaTeJIbHBIM HAIPABJIEHUSIM U 110 HOPMAJIM) HEIPEPBIBHBI BILIOTH 0
TPAHUIIBI, & CMEITaHHbIE TPOU3BOIHBIE MOI'YT «B3PBIBATHCS».
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AHAJIOTUYHBIN pPE3yJ/IbTaT yCTAHABIMBAETCS JIJIsi PEIIeHUN ypaBHEHUs
TEIJIONPOBOJHOCTH.

MeTtoabl ocpegHEeHUsT 1 MOJeJIN KOJIeOaHWsI TOHKUX IIJIACTHUH
Baxsasgos H.C., Orimur M. 3. (MI'Y)

MeTomapl, pa3BUThIE B MATEMATUIECKON TEOPUU OCPETHEHUsT ITPOIECCOB
B IIEPUOJIMYIECKUX CpeJax, IIPUMEHSIIOTCS JIjIsi BBIBOJIA JIBYMEPHBIX ypaBHE-
HU, OMMUCBIBAIONINX PACIPOCTPAHEHNE BOJIH B HEOJIHOPOJIHBIX aHU30TPOII-
HBIX IJIACTUHAX IEPUOANYECKOIl CTPYKTYpbl. Ha MaTeMaTndyeckoM ypoBHE
CTPOTOCTH BBIBOJISATCS] YPABHEHUsI BBHICOKOT'O MOPSJIKA TOYHOCTH IO MAJIO-
My HapaMeTpy €, MPEeJICTABJISAIONIEMY CODOM OTHOIIEHNE TUITUYHONW TOJIIIH-
HBI IIJIACTUHBI K TUIMYHOI JyimHe BOJIHBI. IIpm »TOM He mejraercss HUKa-
KWUX allpUOPHBIX IIPEJIIOJI0KEHU O IIpoiecce 1eOPMUPOBAHUS IJIACTUHBI.
[IpoBesieHbl KOHKpPETHBIE BBIYUCIECHUS KOI(MDPUIIMEHTOB STUX YPaBHEHUM
JJI CJIy4asl OJJHOPOJHOM M3O0TPOITHON TOHKOW IJIACTUHBIL.

[IpoBouTCS aHa M3 U CpaBHEHUE yPAaBHEHUN PA3JTUIHOTO IO KA TOU-
HOCTHU, TIOJIYYEHHBIX B paboTe, ¢ YpABHEHUSAMHU, MPEIJIOKEHHBIMUA JIPYTHU-
MU aBTOpamu. B wacTHOCTHU, TIpeyiaraioTcst MOMPaBKU KOI(DPUIIMEHTOB B
ypaBHEHUsIX THUMOIIEHKO, yBEJIUYINBAIOIIAE TOYHOCTH ITUX YPABHEHUIT C
O(e*) mo O(€®). Anasornumble yTOUYHEHUs TPOU3BEIEHB B Mojeste Kupx-
roda. IIpesoxKena Mojmenb IPoMeKyTouHOro nopsjaka rounoctu O(e?),
BeCchbMa yJIOOHAs JijIsi IPUMEHEHUS YUCJIEHHBIX METO/IO0B.

N3ocnekTpaiibHble BO3MYIIIeHUsI onepaTopa 3agadu lupuxie
nJist ypaBuenusi IlyaccoHa B e fTMHUYHOM KBaJjipaTe
Bapanenkwnii 5. E. (HanquonaibHbIi yHEBEpCUTET «J/IBBHBCHKA
[TOJTATEXHUKA», YKpanHa)

IIycts K = {(z,y) € R*,0 < z,y < 1}, L— oneparop 3amauu JIupux-
Je:

—Au = f, fELz(K), lu:u\aK:Q
L(M,S) — oneparop 3ama4u:

—Av+ Mv = f, f € La(K) lsv = (v+ Sv)|ax = 0.

Uccnenyercs nmpobiema onucanust orneparopoB M, S (Le(K) — La(K))
TAKMUX, ITO
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1) omeparopsr L(M,S) m L — wu30ocuekTpajbHble, TO €CTb,
L(M,S)=RLR™" (R:Lx(K)— La(K));

2) omeparopsr L(M,S) u L — monobuste (R-aBromopdusm B La(K)).

JlokazaHbl TEOpEMbl O CYyIIECTBOBAHUM W €IUHCTBEHHOCTH PEIIEHUsI
yDaBHEHUS

L(M,Sw=f  fc LyK).

NuBapuaHTHBIE MHOXKECTBA CMEIITAHHOUW CUCTEMBI C
nmocJie/iIeficTBUEM
Bapanos B. H., Toukos E. JI. (¥amyprckuii rocyaapcTBeHHbBIEH
yHuBapcuret, V>KeBck)

O6osnaunm & = C([—r,0],R™) x R™. Cmermanuoit cucteMoii ¢ mocie-
JIeICTBUEM HA3bIBAETCI CUCTEMA

2(t) = v(ze, y(t), 9(t) = wlzs, y(1)), (1)

OTHOCUTEJIBLHO HeusBecTHOH &y t — (x4, y(t)) € 6, rue
xe(s) = z(t + s), s € [—r,0]. Bamannoe muoxkectBo M B & Ha3bIBAETCst
NOAOAHCUMENDHO UHBAPUAGHNHLM, €CITH JJIS JTI000r0 HAYAIBHOTO YCIIOBHS
z0 = (xo0,y(0)) € M nBuxkenue t — z¢(z0) = (x¢,y(t)) B S, orBevaroree
pertennto cucremsbl (1), He mokugaer M nyst Becex t € [0, 92, ), rae [0,7,,) —
MAKCUMAJIbHBI MHTEPBAJI CyIeCTBOBAHUS JBUXKEHUs t — z¢(20).

BBeneno nonsitue Bapuanum 0x+(zo) ABukenusi t — 2¢(2o), UCparoIei
CMBICJI BEKTOPA CKOPOCTH M TIOKA3aHO, 9TO ecyu Bapuarus 0x+(zo) B rpa-
HUYHBIX TOYKAX Zo MHOXKeCTBa M COJIEPKUTCS B TaK HA3BIBAEMOM KOHYCE
Bynmurana, To M mojoKuTeJbHO MHBApUAaHTHO. B YacTHOCTH, MOJTyYeHBI
YCJIOBUSI TIOJIOZKUTEJBHOM MHBAPUAHTHOCTH MHOYKECTBA

M={c€eBG:ai(oc) <0,...,ap(c) <0},

rae o = (u,y), a dysknun a; : & — R' ompemeseHs paBeHCTBAMMA

0

ai(0) = Bi(u(0), ) + / i(s, u(s))ds.

—-T

Pabora BeimostHeHa ipu puHaHCOBOI nogaep:kke PODU (rpant 03-01—

00014) m KOHKYPCHOrO IIeHTpa (DyHIAMEHTAIBHOTO €CTECTBO3HAHUSI (IPAHT
E02-1.0-100).
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Validity of the Hartree and Hartree Fock approximation for N
quantum particles
Claude Bardos (University of Paris 7)

This talk cover joint works over the recent years with several people
including L. Erdos, F. Golse, D. Gottlieb, N. Mauser and H. T. Yau. It is
devoted to the limit for N — oo of a system of N quantum particles

ihoyV(x1, T2, ..., Tn) =

h—QA\IJ(:z: T x)+i > V(lay — an|) U )

5 1,L2y...,Lp N ‘ mj T L1,T2,...,Tn
1<j<k<N

The following facts have been observed.

1) The limit depends on the structure of the initial data. According
to these data one can obtain complete proof of the validity of the Hartree
limit or of the Hartree Fock limit.

2) The proofs underline the importance of the notion of hierarchy
equations and of their stability. Singular potential (including the Coulomb
potential ) can be handled with the use of a Leray Hardy inequality.

3) In the limit, the order of magnitude of the direct and exchange term
have to be compared, and these observation are in full agreement with
similar derivations, made not for the time dependent problem but for the
energy of the ground state by Lieb and Simon.

OOpaTHast 3amavya AJ19 KBaQAPATUIYHBIX MATPUYHBIX ITYYKOB
Bapcykos A. U. (BopoHekcKuif BOGHHBIH HHCTHTYT PaAHOJIEKTPOHUKH)

I[Iycty Pon 1 Poyp—o MOJTMHOMBI CTENIEHU 21 U 2N — 2 COOTBETCTBEHHO, HE
uMeroIre oomux KopHeii. PaccmarpuBaercsa obpaTHasi 3a1a4a: MOCTPOUTH
1y 10K A2+ BA+C, K03 DUIIHEHTHI KOTOPOTO SIBIIAIOTCS HCMMETPUIECKAME
MaTpuiiamMu fIKobu, Takoit, ITo

Pon(\) = det(\> + B+ C),
Pon_2(\) = det(N 4+ BiA+Ch),
riae marpunsl By u (7 nmonydenbl n3 mMarpuil B u C' BhIYepKUBaHUEM I10-
CJIEHEro CTOJIOIA W MOCJAeTHEN CTPOKMU.

Teopema. Ob6parHast 3a7a4a Jjisi Tapbl TOJUHOMOB { Pay, Pap_2} He
MMeeT PeIIeHus] TOIJIa U TOJALKO TOIJA, KOIJA BBIIOJIHEHBI CJIEIYIOIe

22



YCJIOBUS:

Pn_2()\) = ()\ — )\o)n_2 + ap, )\0, apg € C,
Po(A) = AWV Har+b)[N—Xo)" *+ao]+co, co#D,
n>4 u ap=0mupun=>5,6.

Wccnenoanue nogmepxxkano rpaaTom POPIU 02-01-00353

Invariant Surfaces of Two-Dimensional Periodic Systems with a
Bifurcating Point of Equilibrium by the First Approximation
Basov V. V. (Saint-Petersburg State University)

We consider system
1 = x2+ X1(t,z1,22,€), T2 = —5 + 25 — yx1E” + Xo(t, x1,x2,€), (1)

where ~ is a constant, € is a small positive parameter. Assume that
X1 = X{?’] + X1>[3], X2 = Xgl] + X2>[4], where X,L.[k] is a form of the
order k in x1,x2,e with 2m-periodic coefficients (we assume that x1,e are
of the order 1, while z3 is of order 2); X 1> Kl is a 2m-periodic in ¢, sufficiently
smooth in a neighbourhood of the point (z1,z2,e) = 0 function of order
greater then k.

Let f(v) = v — 8v° /3 + 2yv?,
d; = 0% (38— 7N)al3 309 (1) 4 aéQ_j’l’j)(T)) dr, where a; are coefficients
of the forms XF'], Xgl] (j =0,1,2). Also, we say that the parameter c
is admissible, if 3b: f(b) = f(c), f(v) < f(c) for v € (b, ¢).

Theorem. For any admissible parameter c satisfying the condition
[ (dov? + dyv + da)(f(c) — f()2dv =0 and for any sufficiently small
e > 0, the system (1) possesses a continuous two-dimensional invariant
surface given by x1 = C(p)e + Fi(t,p,¢), v2 = —S(p)e® + Fa(t, p,€),
where Fy = O(e?) and Fy = O(e*) are 2m-periodic in t, smooth and w-
periodic in ¢ functions; C(p), S(p) being a real-analitic w-periodic solution
of the system dC/dp = —8, dS/dp = C* —2C? +~C, C(0) = ¢, S(0) = 0;
w =22 [(f(c) — fv)) ™ dv.

Example. Suppose in the system (1) v = —4.0, dy = —6.474,
di = —3.284, do = 1.922. Then the condition of the THEOREM is
satisfied for ¢; = —0.547, co = 4.498, cs = 4.597, with by = —1.687,
b = —1.983, bs = —2.307. Therefore, the system (1) possesses for any

sufficiently small € > 0 three invariant surfaces. The corresponding periods
in p are w; = 3.106, wa = 5.068, w3 = 3.800.
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Explicit solution of Parabolic Equation with nonlocal boundary
conditions
Bastys A. (Vilnius University), Ivanauskas F. (Vilnius University),
Sapagovas M. (Vilnius Institute of Mathematics and Informatics)

A parabolic differential equation with nonlocal boundary conditions is
considered. An explicit solution of the problem is found and uniqueness
of the solution is proved. Analysis of the explicit solution reveals that it
has three physically different linear components. The first component is of
a standing wave type and the other two are of right and left-going wave
types, respectively. Value of the speed of propagation of the heat waves
depends on constants present in nonlocal boundary conditions. We give
the examples of the right-going heat waves that have constant in time
energy.

Topological characteristics of 3-d manifold through boundary
measurements
Belishev M. I. (Saint-Petersburg Dept. of the Steklov Math. Institute
(POMI, St. Petersburg 191011, Russia)*

In 2001 Lassas and Uhlmann showed that a compact orientable 2-dim
Riemannian manifold is determined by its Dirichlet-to-Neumann (DN) map
up to conformal equivalence. Later in [1] this result was obtained by means
of another technique (Banach algebras) and an explicit formula linking the
Euler characteristic of the manifold with its DN-map has been derived.
Here we present the 3-dim analogues of this formula; namely, we express
the dimensions of the Dirichlet and Neumann subspaces D and N of the
harmonic vector fields on the manifold in terms of its scalar and vector DN
maps.

The scalar DN-map A is an operator mapping the (boundary) trace
of a harmonic function into the trace of its normal derivative. The
vector DN-map A maps the tangent component of the trace of a field
satisfying curlcurlh = 0 and divh = 0 in the manifold into the tangent
component of the trace of curl h. The formulas express dim D and dim N
(the Betti numbers of the manifold) through the dimensions of the ranges of
combinations of A, K, and some standard operators acting at the boundary.

Refernces

[1] M. I. Belishev. The Calderon problem for two-dimensional manifolds
by the BC-method. SIAM J.Math.Anal., 35 (1): 172-182, 2003.

Lsupported by the grant RFBR N 02-01-00260
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Asymptotic Solutions to Nonrelativistic Quantum Equations in
Nanotubes
Belov V.V. (Moscow Institute of Electronic and Mathematics),
Dobrokhotov S.Yu. (Institute for Problems in Mechanics),
Tudorovskiy T. Ya. (Institute for Problems in Mechanics)

We construct asymptotic solutions of quantum nonrelativistic
equations in nanotubes (“quantum waveguides”) which can be viewed as the
equations with operator-valued symbol. The original problem is reduced
to the set of one-dimensional equations describing the effective dynamics
of a quasiparticle along the nanotube axis corresponding to “subbands
of transverse quantization”. The reduction is done by means of so called
“operator separation of variables” working for the wide class of equations
with operator-valued symbol and constituting the generalization of the
“adiabatic” (Born-Oppenheimer) approximation. It formalizes an idea of
the Peierls substitution and is based on the Maslov operator methods.
We produce the general scheme, which can be applied to great amount
of different problems with different characteristic scales corresponding to
so called Maslov nonstandard characteristics. Using this procedure we
study an effective one-dimensional dynamics of quasiparticle and electronic
structure of nonotube taking into account spin effects. We discuss traps,
reflections, “instabilities” of fast longitudinal modes and other effects in the
examined model of the nanotube.

References

[1] V. V. Belov, S. Yu. Dobrokhotov, T. Ya. Tudorovskiy,
Quantum and classical dynamics of an electron in thin curved tubes//
Russ.Journ.Math.Phys., (2004) v.11, N 1, pp. 109-118

The work is supported by INTAS, Grant 00-257.

Homogenization of a parabolic operator with hysteresis
Beliaev A. Yu. (Water Problem Institute, Moscow)

The subject of the study is the equation § = Ah where the sought
variables, # and h, are linked by a hysteretic relation. The physical
interpretation of the problem under consideration relates to hydrodynamics
in porous media. We present some recent results on uniqueness and
existence of solutions and develop an approach to homogenization in the
case of inhomogeneous porous media, when coefficients of the system
are periodic or random functions of spatial variable. We consider the
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homogenized model of hysteresis and prove convergence of solutions to
the solution of the homogenized problem.

IIpencraBieHne HeJIMHEHBIX 3BOJIIOIIMOHHBIX YPaBHEHUN Yepe3
dakTopuzanuo guddepeHInaJIbHBIX OIIEPATOPOB
Bepkosuu JI. M. (Camapckuii rocyapcTBeHHbIH
yausepcurer, Camapa, Poccust)

B uzBectHbIx paborax II. Jlakca, C. II. HoBukosa, 1. M. I'enpdanna,
JI. A. dukoro, . 4. Hopdman n ap. ObLJIO HOCTPOEHO HEMAJIO BBICIIIX
anaJjioroB ypaBHenusi Kopresera—ue @pusa u Apyrux HEJIUHENHBIX SBOJIIO-
nmonnbix ypasuenuit (HYY). Ilpu ux nocrpoeHnn B TON WM WHOM Mepe
MCIIOJIb30BAJIUCh OIlePATOPHBbIE YPABHEHUS U, B YaCTHOCTU, KOMMYTaTOPHI.
B nmokniane npengoxken meros rmoctpoernss HOY npousBoabHOrO mopsiaka,
UCIIOB3YIONUit MeTo ] (PaKTOPU3aIlui HEJIMHEWHBIX JuddepeHInaabHbIX
orreparopos [1,2].

IIpumep 1. Ypasuenue Kopresera—ie @pusza us + Uzpze — 6uu, = 0
JIOTIyCKaeT IIPeICTaBICHIE

2 1 ug 3
_8(1; ax - 8{1) -~ - - — O, — - =
ue + 5 ( r2v/u)(0x + 5y u)u 1,2 ZF\/§
ITpumep 2. Ypasuenne appu Huma u; = %(u_l/ ?) ez JIOIYCKAET
[peCTaBICHAE
uy = —u" 32 (0, — §u—w)?’u
2w

ITpumep 3. Ypasuenue lappu Iuma 5-ro nopsinka (cp. ¢ [3]) mpomyc-
KAeT IPeJCTaBIeHIEe

L sr —5/2 5 Uz \2
w = 0} u /28, — S0l
¥ 3aMEHOI! IePEMEHHON U = v~ * IIPUBOAUTCS K BULY Ut = — 150" 03 (0 Vg ).
JIuteparypa

[1] JT.M. Bepkosuu. ®@akropusanust u rnpeobpaszoBanus auddepeHi-
aJTbHbIX ypaBHeHuiti. Meronsr u npusmoxkenusi. M.: HUILL «Perynapuas u
xaoTudeckas: aunamukay. 2002, 463 c.

[2] JT.M. Bepkosuu. // Jloks. PAH, 2003, T. 390, N 5, c. 583-587.

[3] .M. Tenbdana, N.4. Topdman. // C6. «CoBpeMeHHBbIE TTPOOIEMBI
MaTeMaTUIeCKOll (PU3WKU U BBIYUCJIUTENbHON MaTemMaTukus, M.: Hayka,

1982, c. 102-112.
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O06 omHOIT HeJIOKAJIBbHON KpaeBou 3ajadve.
Becequaa C. B. , Ileakun O. M., Camoiiiosa JI. A. (BI'Y, Boponex)

Pabora mocssiiena q0Ka3aTeIbCTBY PA3pPENIMMOCTHA HEJTOKAJIbHON Kpa-
€BOM 3aJI1a9M I SJUIUITUYIECKOTO YPaBHEHWsI, B KOTOPOI HEJOKAJbHbIE
YCJIOBUSA 3aJIaI0TCHA Ha HECKOJBKHX COBOKYITHOCTSAX BEPTHUKAJIBHBIX OTPE3-
KOB, Pa3JIeJIAIONNX MIPSIMOYTOJBHUK JIBYMEPHOI miiockocTu. /lokazaTesb-
CTBO OCHOBaHO Ha Mojmdukaruu merosa llyankape-Ileppona.

Kpurepuii riiobaibHON pa3speuIinMOCTHU JJIsi OJHON CHUCTEMBI

MOJIYyJIMHEMHBIX MMapabo/iMYecKnX HepPaBEHCTB
Becos K. O.
(Maremaruyeckuii wacruryt um. B.A. Creknoa PAH, Mocksa, Poccust)

PaccmarpuBaercst cucrema

uy — Au = u v, v — Av = v, (1)
u = u(t,z) >0, v =ov(t,z) >0, (t,) € RY = {t > 0,z € R"},
P,Q,R,S > 0, c HeoTpUIATEJbLHBIMH HAYAJbHBIMH JTAHHBIMUI

w(0,2) = wo(x) > 0, v(0,z) = vo(x) > 0. Hust curembr (1) Dckobe-
mo u Jleeun [1, 2| momyuwmam HeoOXOAUMBIE W JIOCTATOYHBIE YCJIOBUS
CYIIIECTBOBAHUS TJIOOAJBHBIX HEOTPHUIATETHbHBIX HEBBIPOXKICHHBIX (T.€.
uv # 0) perennit kinacca C' 1.2 g TEpMHUHAX COOTHOIIIEHUU MEXKAy HapaMeT-
pamu P,Q,R,S u n. OgHaKo 3TH COOTHOIIECHUS OKA3AJIMCh HETOYHBLIMU B
ciaydae, korga P = 1 mm S = 1. MbI yTOYHS€M COOTHOILIEHU B YKA3AHHOM
cllydae W C MOMOIIBIO MeTO/a MPOOHBIX (DYHKIW [3] 1oKa3biBaeM, 4TO
pe3yabTaT JcKobemo u JleBuHa ocTaeTcs B cujie U IJIsS CJAaOBIX perIeHui
cucrembl (1). Kpome toro, HaiiieHbl yCJIOBHUSI pa3pyIIEHUs] PEIEHUt
B 3aBUCUMOCTH OT CKOPOCTH yOBbIBaHMs HaYaJIbHBIX JaHHBIX 1Ug,Vo HAa
OECKOHEYHOCTH.
[Tosryuennbie pesysibrarhl 0000maOTCs 4] Ha cirydaii cucrem

we — Liu = by (¢, 2)u" 0@, v — Lov = ba(t, x)u

R, S
C TIOJIOXKUTEIbHBIMU U3MepuMbIMu Ko3ddunmenramu b, (¢, r) u omeparopa-
mu L; Buma Lyu = div(A;(t,z)Vu), tme A; — n3MepumMble MaTPUIHI TAKHE,
9TO KBaJIpaTudHbie GOpMbI (A;-, -) HEOTPUIIATEIHLHO ONPEIEJIEHbI TIPU BCEX
tuz (i=1,2).

JIureparypa
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[1] Escobedo M., Levine H. A. Critical blowup and global existence
numbers for a weakly coupled system of reaction-diffusion equations //
Arch. Rat. Mech. Anal. 1995. V. 129. P. 47-100.

[2] Deng K., Levine H. A. The role of critical exponents in blow-up
theorems: The sequel // J. Math. Anal. Appl. 2000. V. 243. P. 85-126.

[3] Mumuduepu 3., Iloxoorcaes C. . AnpuopHbie OIIEHKN U OTCYyTCTBHUE
pelennii HeJIMHEMHBIX YPABHEHUM 1 HEPABEHCTB B YaCTHBIX IMPOU3BOIHBIX.
M.: Hayka, 2001. (Tp. MUAH; T. 234).

[4] Becos K. O. O 1yiobajibHOI paspermMOCT MOJIYINHERHBIX Tapa-
HOIMIeCKUX CHCTEM CO CMeImaHHoi mpasoit wacteio // Tp. MUAH. 2003.

T. 243. C. 66-86.

A Method for Solution of the BVP for Singular Perturbed
System of Nonlinear Differential Equations
Bezrodnykh S. I. (Computing Center of RAS)

A boundary value problem (BVP) for the singular perturbed system
of three nonlinear ordinary differential equations with Dirichlet boundary
conditions is considered on the interval [—1, 1]. This system is related
to modeling a semiconductor device. The unknown functions represent
electrical potential ¥ and densities of electrons and holes, N and P,
respectively.

A new effective method for solving this BVP has been developed. The
method is based on a specific combination of the functional Newton’s
method and the parameter prolongation method. The overexponential rate
of convergence of the method has been proved. The initial approximation to
the solution has been found in pure analytic form. Further approximations
are constructed by analytic-numerical technique, which avoids any
numerical differentiation. The inverse operator to the Freshet’s derivative
has been obtained also in explicit analytical form in terms of the Green’s
function for the appropriate differential equation. The Green’s funcion
has been constructed by the use of WKB-method. The presence of
small parameter £ at the higher derivative (responsible for the singular
perturbation of the BVP) is a favourable factor for our method.

The performed numerical realization of the developed method has
confirmed its high effectiveness and overexponential rate of convergence.

This work was financially supported by Russian Foundation for Basic
Research (project 04—01-00723) and the Program N° 3 of Department of
Mathematical Sciences of RAS.
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HemnpepsbiBHasi polie/lypa CTOXacTUYeCKOl anmnpokcuMaliuu 6e3
AN PY3UOHHOTO BO3MYIIIEHUS
Bunymax I'. ., I'omko JI. B., Yabanfok . M.

(Hanmonasibubiii yausepcurer “/IbBUBCbKa 1mosinTexHuka”, YKpanHa,)

i HempepbhIBHONW TPOIEAYyPbl CTOXACTUYECKON  aNIIpPOKCUMAIUHN
(IICA) B sprommdeckoii MapKOBCKOW Cpejie B CXeMe Cepuil, KoTopas 3a-
Ja€TCe IBOJIIOIMOHHBIM ypaBHEHUEM

du® (t)/dt = a(t)C(u®(t), z(t/e)) (1)

paccMoTpuM ciydait, korga x(t), >0, paBHOMEPHO SProiMIecKuii MapKOB-
CKMI1 IIpOIleCC CO CTanMoOHApHBIM pactpenenenuem w(B), B € X, B usme-
pumom dazaBom npocrpancTse (X,X ), KOTOPBI# 3aa€TCs TeHEPATOPOM

Qv(x) = q(x) ){ P(z,dy) [p(y)- ¢(x)]. Ans x(t), >0, onpenesien moreHmat

Ro MapKOBCKOI MOJTyIpyIIbl pasencTsoM Ro= [Q-4I1]~*-II. Sproguyanocts
MapKOBCKOI'O IIPOIIECCa, IIO3BOJISIET IIOCTPOUTEL YCPEIHEHHYIO CUCTEMY

duo(t)/dt = C(uo(t)), uo(0) = uo, C(u) = /W(dx)C(u,x). (2)

X

Teopema. ITycmo cywecmsyem ¢ynxyus Jlanywosa V (u), u € R%,
Komopas obecnewusaem KCNOHEHUUAADHYIO YCMOTHUBOCTND YCPEIHEHHOT
cucmemwi (2): C(u)V'(u) < —coV(u), co > 0.

A maxorce, nyemo, npu C(u, z):= C(u)- C(u, ), 6vnosmaomcs ycio-
sun: |C(u, ) V' ()< e1V(w), [C(u,x) Ro[C(u,z)V' (u)]] < ca V(u), a
nopmupyrowas gynryus a(t), t >0, ydosaemeopsaem obvKHOBEHHBILM YCAO-
suam crodumocmu [ICA.

Toz0a npu wastcdom u®(0)= ug € R* IICA (1), npu 0<e <eo, €0 -
dOCAmMoYHo MaA0, CTOOUMCA C BEPOAMHOCMBIO 1 K Mouke pasHosecus
cucmemby (2):P{tlir&u€ (t)= 0}=1.
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Markov p-homogeneous functionals and nonlinear Dirichlet
forms
Marco Biroli (Polythechnic institute of Milan)

Our goal in this paper is an extension of notion and fundamental
properties of strongly local (regular) Dirichlet form to the nonlinear case.
For the notion of Dirichlet form we refer to the book of Fukushima-
Oshima-Takeda(Dirichlet forms and Markov processes, W. de Gruyter &
Co., Berlin-Heidelberg-New York.) . We give our assumptions (in particular
the Markov property) directly on the energy measure of the form, whose
existence is assumed. We are able to prove in this framework (by purely
analytical methods in the line of U. Mosco; 1994, J. Funct. Anal., 123, 368-
421. suitable Leibnitz and chain rule, which are the starting point for an
investigation of local regularity of the harmonics relative to the form and
in particular for a proof (under suitable assumptions) of an Harnack type
inequality for positive harmonics (we observe that the chaine rule proved
here is the same assumed in J. Maly, U. Mosco; 1999, Ricerche di Mat.
48, pp. 217-231 and that an Harnack nequality for positive harmonics
in the linear case has been proved in M. Biroli, U. Mosco; 1995, Ann.
Mat. Pura Appl., 169 (IV), pp.125-181.). The notion of nonlinear strongly
local Dirichlet forms seems also the natural framework for many nonlinear
homogenization or I'-convergence problems.

On the free boundary problems with unknown phase transition
temperature
Bizhanova G. I.

(Institute of Mathematics of Ministry of Education and Sciences of KR)

Under the extraction of paraffin (solid) oil in the stratum there is
pumped under the great pressure heat water melting oil and pushing it
in the chink on the ground surface. Mathematical modelling of this process
leads to the multidimensional free boundary problems. In the first three—
phase model the pressure p;(x,t) and pz2(x,t) in the domains occupied by
water and liquid oil respectively and the temperature ui(x,t), uz(z,t) of
liquid and solid oil separated by free boundary ~2(¢) are unknown. On
this boundary there are fulfilled Stefan and the following u; = us = g(p2)
conditions (here g—given function), that is the melting temperature of oil
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g(p2) is unknown and depends on the pressure ps in the liquid oil phase.
On the free boundary 7:(t) between water and liquid oil there are given
the condition p; = p2 = p* and Florin one 0,p1 = 9, p2, where p* is given
value, v—normal to ~i (t). The temperature ui, uz and pressure p; and ps
of liquids being in porous medium satisfy parabolic equations. The problem
is closed by the initial and boundary conditions on fixed surfaces and also
the conditions on 1 (t) for the temperature u; and on ~2(t) for pressure
p2. In the second model there are considered two phases occupied by liquid
and solid oil, the unknown functions are free boundary ~2(t), temperature
u1, w2 and pressure in liquid phase p.

The existence and uniqueness of the solutions to these problems in the
Holder spaces for small time are proved.

TpaeKTOpUN-yTKN B MHOTOMEPHBIX CUHTYJISAPHO BO3MYIIEHHBIX

cucTeMax OOBIKHOBEHHBIX AuddpepeHInaIbHbIX YPaBHEHUN!
Bobkopa A. C. (MI'Y um. JlomoHoCOBA)

Uccnemyercsa cuHTyAsIpHO BO3MYIIIEHHAsI CUCTEMA C OJTHOU OBICTPO U
IIPOMU3BOJIBHBIM YUCJIOM MEJJIEHHBIX IT€PEMEHHBIX:

= f(z,y), 2€QW CR", cy=g(z,y), yE QW CR, 0<e< 1. (%)

[Ipennonaraercst, uro ypasuenue g(x,y) = 0 ompejessier pOBHO JBe IIO-
BEPXHOCTH

[ ={(z,y) 12 € Qe,y=0(x)}, T2 ={(z,y) : v € Qu,y = ()},

nepeceKaromnmecs 1o riajakoi (n — 1)—wmeproit moBepxuoctu [. IlycTh
Iy = {(z,y) €1 : gy(x,y) <0}, T = {(z,y) € 1 : gy(z,y) > 0};

Iy ={(z,y) €T2: gy (x,y) <0}, I3 = {(z,9) € T2 : g} (z,y) > 0}.
Bynem nasweiBars I'1 u 'y moBepxHOCTAMN M€IJICHHBIX JIBUKEHWIA CUCTEMBI
(*),aly '] (I'; uI'J) — coOTBETCTBEHHO YCTOWYMBON M HEYCTOHIHBOIL
JACTSMU TOBEPXHOCTH MejieHHbIX japuxkenuit ' ().

Oupepgenenne. Tpaekropueii-yTKoii cucrembl (*) Ha3bIBaeTCsT Takast
TpaeKkTopusi cucreMbl (*), KoTopasi, oaB B MaJIyl0 OKPECTHOCTh yCTOWIH-
BOM 9aCTU MOBEPXHOCTU MEIJICHHBIX JBUXKEHU, C POCTOM BPEMEHU IIE€PEXO0-
AT B MaJIyI0 OKPECTHOCTH HEYCTOMUUBON YaCTU IIOBEPXHOCTU MEIJICHHBIX
IBUYKCHUN U B 000UX CJIydadX MPOXOIUT PACCTOAHHUE IOpsaKa 1.
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Hajinensl HEOOXOAMMBIE YCJIOBHS ITOSIBJICHUSI TPACKTOPUI-YTOK CHCTE-
MbI (*) u onmcaHo MOBeIeHNE BOIM3Y TIOBEPXHOCTH | TPAEKTOPHIA, HE SIBJIsI-
IOIINAXCS YTKAMMU.

JIureparypa

[1] Bookosa A. C., Kosnecos A. 0., Pozos H. X. IIpobaema «eviotcusa-
HUA YMOK> 68 MPETMEPHBIL CUHLYAAPHO BO3MYUWEHHBIL CUCTNEMAL C 08YMS
mednennoimu nepemertvimy // Mar. 3amerku. 2002. T.71. Bei.6. C.818-
831.

AnmpokcuMaliusi TPaHUYHBIX BapUAIIMOHHBIX HEPABEHCTB
KOHTAKTHBIX 33/la4 T€OPUHU YNPYTrOoCTU C UCHOJIb30BaHUEM
IIPOCTPAHCTB MHTETPUPOBAHHBIX (PyHAAMEHTAJTbHBbIX pPeHIeHUuMn
Bobeuiés A. A. (/IaernponerpoBcKuii HAIIMOHAJIBHBINA YHHBEPCHTET)

OaHuM U3 MEPCHEeKTUBHBIX I10/IXOJIOB K PEITeHUI0 HEeJTMHEHHBIX KOH-
TaKTHBIX 3aJ1a4 TEOPUHU YIPYTOCTHU C OJJHOCTOPOHHUMU CBA3AMU JJIS TEJ
KOHEYHBIX Pa3MEPOB SIBJISIETCS HCIIOJIb30BaHUE METOJ/1a I'PAHUYHBIX Bapua-
IIMOHHBIX HepaBeHCTB. OTIMYnTEeIbHAST OCOOEHHOCTh I'PAHUIHBIX BapHUAIIH-
OHHBIX (POPMYJIUPOBOK COCTOUT B TOM , UYTO ITPU OTCYTCTBUU MAaCCOBBIX CHUJI
Bce (DYHKIIMOHAJIbI OT UCKOMBIX (DYHKIIUN BBIYUCJISIIOTCS 110 I'paHure obJia-
CTU, 33aHSITOU TEJIOM, & MHOXKECTBO JOITYCTUMBIX (DYHKIIUI yIOBJIETBOPSIET
BHYTPH 3TOU objacTu JuddepeHnajbHbIM YPABHEHUSAM 3aJIa 1.

st nucKperusauyi I'paHUYHBIX BapUAIllMOHHBIX HEPABEHCTB B Ha-
cTodIel paboTe MUCIHOJB3YIOTCsI TPOCTPAHCTBA UHTEIPUPOBAHHBIX (DYyHIa-
MeHTaJIbHBIX perteHuii (MIPP), s/ieMeHThl KOTOPBIX TOYHO YIOBJIETBOPSI-
10T quddepeHuaabHbIM yPpaBHEHUIM 3a/1a4u. KoHeYHOMepHbBIE ITPOCTPaH-
ctBa UDP moryT OBITH TOCTPOEHBI HA, OCHOBE MHTETPAJIbHBIX ITPEICTaBIIE-
HUI peleHns U MeTO/[a TPAHUIHBIX DJIEMEHTOB.

PaccMmorpennsr cxembl mocTpoerns npoctpancTtB UDPP nja rpaHnYHBIX
BapUAIMOHHBIX (POPMYJIMPOBOK 3a/1a9 TEOPUU YIIPYTOCTU KaK B MepeMeIre-
HUsIX, TaK W Hamnpsi>keHusix. OnpenesieHbl TpeOOBaHUsI K WHTEI'PAJTHHOMY
ITPEICTABJIEHUIO PEIIEHUS U ITOJIyYeHbI OIIEHKHU ITOTPENTHOCTH AIITPOKCUMAa-
1887078

PazpaboranHble BEIYUCIUTEIbHBIE AJITOPUTMBI PEAJTU30BAHBI B BU/JIE T1a-
KeTa TPUKJIQIHBIX ITporpaMM. [losyueHnbr perreHust psijia KOHKPETHBIX 3a-
Jad.
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YucsieHHOE pellleHne ypaBHEHUI «MeJKON BOABI» [JIsl 3a4a4u
MOJeJINPOBAaHUS JUHAMUKYN OKeaHa B akBaropuu OXOTCKOro
MOPpst
Borages K. I0., Kobeabkos I. M. (MI'Y um. M.B. Jlomorocosa,)

PaccmaTrpuBaercst 3aja4a YUCJIEHHOTO PEIIEHUs YPABHEHHUI <«MEJIKOI
BOJIbI», BOSHUKAIOIIAS ITPU MOIEJTUPOBAHUN IUHAMHUKHN OKeaHa B aKBATOPUU
OxoTckoro mops. AmnmpokcuMaIiyst 3a1a9i CTPOUTCA METOIOM KOHEUHBIX
9JIEMEHTOB HA, HECTPYKTYPHUPOBAHHOU CeTKe, CTyIIalolieiicss K OeperoBoit
JIMHUM U B 00JIaCTAX C CUJIbHBIM U3MeHeHueM pejibeda aaa. CeTKa cTPOUT-
csl Ha OCHOBAHWU JIAHHBIX U3MEPEeHU#l ¢ paspemiarolieii crrocoorocTbio 1800
mpoMepoB Ha 1 rpaayc. Ha ceTke BBOAATCS mepapxXxmiecKue CTPYKTYPHI,
IIO3BOJIAIONINE ITPUMEHSITH MHOTOYPOBHEBBIE METO/IbI U OaJJaHCUPOBATH 3a-
IPYy2KEHHOCTH MHOT'OITPOIIECCOPHOIT BHIYUC/IUTEIbHON ycTaHOBKHU. [loyuen-
Hasi B pe3yJ/ibTaTe KOHEYTHOIJIEMEHTHOII aNITPOKCHUMAIIUN aJiredpandecKast
CHUCTEMA, PEeNTajach METOIOM OMCONPSIKEHHBIX T'PAIUEHTOB C ITPeI00yCIaB-
JINBATEJISIMHU — MHOTOYPOBHEBBIM MeToaoM BP X 1nbo HenmotHbIM 6/109HBIM

LU pasznoxenumem Ha mapaJiebHbix 9BM ¢ pacupesiesieHHOM TaMsThIO B
cpeae MPIL.

On the geometry of integral equation PS-3
Bogatyrev A. B. (Macrutyr Bpraucinrenbroit maremaruku PAH,
Mockga)

We consider a family of singular integral (Poincare-Steklov) equations:

)\/ ;L(_x = 5;)7_% (@ ()> dr =const, yel=(-1,1), (1)
I

where A\ — spectral parameter; R(z) : [ — I is a given degree 3 rational
change of variables on I; u(x) — unknown function on I; const — unknown
constant. This equation naturally arises in investigation of a problem for
Laplace operator in two adjacent domains with spectral parameter in the
boundary condition on the common part of the boundary.

To every functional parameter R(x) of Poincare-Steklov-3 equation a
Riemann surface of genus g = 2 is assigned. We show that the eigen pairs
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of this equation are in 1-1 correspondence with the projective structures
of total branching number 2 on this surface whose monodromies are
trivial along two cycles of the surface. This geometric characterization
gives us localization of the spectrum (originating from the restrictions on
monodromy) and to known extent visible representation of the eigenpairs.
References

[1] Bogatyrev A. Poincare-Steklov integral equations and Riemann
monodromy problem //Functional Analysis and Applications, 34:2 (2000),
pp- 9-22.

[2] Bogatyrev A. PS-8 integral equations and projective structures on
Riemann Surfaces //Math. Sbornik, 192:4 (2001) pp. 3-36.

HesnokanbHble (IepBbie) MHTErpaibl MOJUHOMUAAIBHBIX
BEKTOPHBIX MOJIeii Ha IJIOCKOCTH. 2
Borganos P.U. (Hay4Ho-uccieoBaTeibCKuii HHCTUTYT sIIEPHOH (DU3UKH,
Mockosckmuit rocynapcrBenavii yausepcurer um. M.B. Jlomorocosa)

[TousiTrie HETOKAIBLHOTO (IIEPBOI0) WHTErpaJsia BOSHUKAET MIPU MOIBITKE
B3sITh HECKOJIbKO PA3JIMYHBIX TOUYEK Ha (PA30BOU IJIOCKOCTH U, BHIYUCJISIS
B KaXkJI0M TOYKe 3HAYEHWE ITOJIXOJIAIIel PyHKIIMNU, TaK COrJIaCOBATH CKO-
POCTH JBW2KEHHsI TOYEK MO CBOMM (Pa30BBIM KPUBBIM BEKTOPHOIO TOJIH,
9TOObI CyMMa (MJIM TPOU3BEJIEHUE) BBINEYKA3aHHBIX 3HAYEHUN (DyHKIH
He 3aBHCeJIa OT BPEMEHU JIBUXKEHUsi (T.e. sIBJISIACH Obl IMEPBBIM HWHTErDa-
JIOM JIBU2KEHUsT aHCAMOJIST TOYEK).

EcrecTBenno, B cirydae OJIHOI TOYKUA MbI UMEEM JIEJIO C KJIACCUIECKUM
IepBbIM MHTErpaJjoM JBuxKenus. Kitaccudeckue repBble MHTErpaJibl ¢ ' X0-
porumn " pyHKIIMOHAIBHBIMY CBOMCTBAMU HE CYIIECTBYIOT B CJIydae oOIie-
T'0 TIOJIOXKEHMUSI JIJIsT HEKOHCEPBATUBHBIX BEKTOPHBIX ITOJIEH.

OxkasbIBaeTcsi, HeJIOKaJIbHbIE (IIEPBbIE) MHTETPAJIbI CYIIECTBYIOT JJIs TO0-
JIMHOMUAJIbHBIX BEKTOPHBIX MOJIeH Ha IJIOCKOCTU B CJIy4dae ODIIEro IoJjIo-
keuus. [y KoHCepBATUBHBIX ITOJUHOMHUAJBHBIX BEKTOPHBIX IIOJIEHl OHU
TaK2Ke€ CYIIeCTBYIOT U JAaXOT HOBBLIE aHAJIUTUYIECCKNUE UHTEr'PDAJIbl IBU2KEHU .
B pesysbraTe mo-HOBOMY pacCMaTpHUBAIOTCS KJIaCCHUYECKHe TTPOobIeMbl, Ha-
HpUMEp: TEOPUU OTHOCUTEJIbHOCTH; KJIACTEPHOU AUHAMUKW; PA3HOCTHBIX
ypaBuenwii; I1-a mosoBuna 16-it mpobsiemsbr ['uibbepra.

Hapsny ¢ xkiaccuyecKuMu BO3HUKAIOT M HOBbIE TTPOOJIEMBI: MCCJIEIOBA~
HUe aJredOpbl HEJIOKAJIbHBIX HHTETPAJIOB, U3y YeHUE HOCUTEIST HEJIOKAJTHHOTO

2HcceoBaHus BBIIOIHEHBI DU JACTHYHON Hojiep:kkKe dponga PODU rpanT

Ne98-01-00053.
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WHTEerpaJa 1 T.JI., pa3paboTKa CBs3€il HOBOT'O IIOHSTHUSI C TPAIAIIMOHHBIMHI
MOJIXO/IAMU CMEXKHBIX AUCITUTLIINH.

Periodic Navie-Stokes solutions with crystallographic
symmetries
Bogoyavlenskij O. I. (Steklov Mathematical Institute, Moscow, Russia)

We study periodic solutions to the Navier-Stokes equations (NSE)
with arbitrary vector periods pi1, p2, ps. Let A be the lattice of periods
P = nip1 + n2p2 + n3ps, n; € Z, and A* be the reciprocal lattice
of vectors k = niki + noks + nsks where k; - p; = 27d;;. Functions
V(t,x) = > Vi(t)exp(ik - x), Vp(t,x) = po(t) + > pk(t) exp(ik - x) are
periodic with periods p1, p2, p3. Here k € A*, V_x = Vi, p_x = Pk, and
Vi -k = 0. For periodic solutions, the NSE reduce to the dynamical system

(/I :—nl/-\' —I——nX(l’lX E (\‘k n)\/n k), V.():—lpo’ (1)
P
keA*

where vectors k,n € A*. We show that dynamical systems (1) for different
triples of periods p; generically are not equivalent to each other: the moduli
space of non-equivalent systems (1) has dimension 6.

We construct exact NSE solutions with crystallographic symmetry
groups G that have pure rotational point groups I' C SO(3). There are
52 such groups G among 219 nonisomorphic crystallographic groups in
three dimensions. The point group I' can be either cyclic C,,, or dihedral
D,,n =2,3,4,6, or tetrahedral T or octahedral group O. The constructed
exact solutions depend upon all four variables ¢, x1, x2, 3.

We obtain complete classification of periodic solutions with pairwise
non-interacting Fourier modes. For such solutions, the non-zero Fourier
components Vi (t) € C* correspond to vectors k of the reciprocal lattice
A* that necessarily belong either to the spheres k* = a?, or to the
circumferences k - e = 0, k? = o2, or to the straight lines k = An or
to the planes k-e = 0, where k, n € A and e € A.

The system (1) has an infinite-dimensional Lie group of symmetries
G = H(A)xA where H(A) is the holohedry group of the lattice A (or A*)
and A is the abelian Lie group of vector-valued functions S(t). Applymg the
symmetry transforms Vi = exp(ik- S(t))QV - (k) (t), Vo = QVo(t)— S(t)

Pk = exp(ik - S(t ))pQ—l(k)(t)v Po = Qpo(t) + pS( ), where Q € H(A), w
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demonstrate the non-uniqueness of solutions to the Cauchy problem for
the periodic NSE with V(t) # 0.
References

[1] Bogoyavlenskij, O. 1.: Infinite families of exact periodic solutions to
the Nawer-Stokes equations. Moscow Mathematical Journal. 3, N2, 1-10
(2003).

[2] Bogoyavlenskij, O. 1.: Exact unsteady solutions to the Navier-Stokes
and viscous MHD equations. Physics Letters A 307, 281-286 (2003).

Geometrically induced bound states in two nonsymmetric
waveguides coupled by a window
Borisov D. I. (Bashkir State Pedagogical University)

The work is devoted to the study of bound states in a pair of two-
dimensional waveguides having common boundary where a window is cut
out. These wavegudies are modelled by two parallel straight strips. The
discrete spectrum of the Laplacian subject to Dirichlet boundary condition
in Lo is studied. It is known that making the length of the window
larger produces new eigenvalues emerging from continuous spectrum. These
eigenvalues emerge when the length of the window goes through some
critical sizes. We study how they emerge from continuum and give the
asymptotic expansions for these eigenvalues in terms of a small parameter
which is a difference between window’s length and the nearest critical size.

The work is partially supported by DAAD (A/03/01031), RFBR (03-
01-06407) and the program "Leading scientific schools” (HIII-1446.2003.1)

YpaBHeHNe 31iKOHAJIa B HEOJHOPOIHOI cpene
Boposckux A. B. (MI'Y, mexaHHKO-MaTeMaTHIeCKHUI (baKyIbTeT)

s ypaBHeHUS SWKOHAJIA

(5) ()~ (3) ~weam 0

TTO3BOJIAIONIETO OMUCATH (PPOHT BO3MYIIEHUS, PACIPOCTPAHIIONIETOCT B
cpeJie, C TIOMOIIBIO TPYIIIOBOI KJIACCU(MUKAITNN BbISBJIEHBI HHTETPUPYEMbIE
B KOHEYHOM BHJIE CJIyYad, ITOJyUYEHbI siIBHbIE (POPMYJIbI HJist (PPOHTA BOJITHBI
TOYEYHOTO UCTOYHUKA U JijIs Jiydeir. OKa3a/10Ch, YTO ypaBHEHUsI, MEIOINe
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MaKCUMAJIbHYIO I'PYIILy CUMMETPUN, UMEIOT CEMEUCTBa JIy4Yeu, peaInu3ylo-
X B TOYHOCTU TPU KaHOHW4Yeckux reomerpun (EBkiauna, JlobadeBckoro
n Pumana). Onucana 3aBUCHMOCTB IIEHTPA KPUBU3HBI (DPOHTA OT PaJiv-
yca, TMTOPOXKIAIOINIAs UJTIO3UIO IBUXKYIIErOCsi NUCTOYHUKA. B psize ciaydaeB
peleHns UMEIOT JIOBOJIbHO 9K30THUYECKUI XapaKTeP, CAMOIIPOU3BOJILHO JIO-
KaJIN3ysiCh, HAIIPUMED, B IUJIUH/IPE WX B KOHYCE.

Pabora momepxkana rpanramu ['ockomBysa P® (mpoekt N E02-1.0-46),
PO®U (mpoekt N 02-01-00307) u rpanra IIpesunenra PO mist Bemgymmx
Hayunbrx mkoa HITI-1643.2003.1

Sharp estimates of solutions to the Robin boundary value
problem for elliptic non divergence second order equations in a
neighborhood of the conical point

Mikhail Borsuk , Agnieszka Zawadzka
(University of Warmia and Mazury in Olsztyn, Poland)

Let G C R", n > 2 be a bounded domain with boundary G that is a
smooth surface everywhere except at the origin O € 0G and near the point
O it is a convex conical surface with vertex at 0. We consider the Robin
problem for linear and quasilinear non divergence second order elliptic
equations in G. We obtain best possible estimates of strong solutions of
this problem near a conical point. Analogous results were established in [1,
2| for the Dirichlet problem.

The oblique derivative problem for the Poisson equation on the infinite
angle considered M.Garroni, V.A.Solonikov and M.Vivaldi [3]. A principal
new feature of this talk is the consideration of elliptic equations with
variable coefficients that the smoothness are the minimal possible. Our
examples demonstrate this fact.

The proof of main results is based on the deduction a new inequality of
the Hardy - Friedrichs - Wirtinger type with the exact constant, adapted
to the Robin problem. The precise exponent of the solution decreasing rate
depends on this exact constant. In addition, for quasilinear equations we
use the barrier techniques and the comparison principle.

References

[1] M.V. Borsuk, Best-possible estimates of solutions of the Dirichlet
problem for linear elliptic non divergence equations of second order in a
neighborhood of a conical point on the boundary,// Math. USSR Sbornik,
74 (1993), 185-201.

[2] M. V. Borsuk, On the solvability of the first boundary value problem
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Integrable Solution for some class of Hamilton-Jacobi-Bellman
Equation and its Application.
Bratus A. S. (MI'Y)

This is a joint work with Volosov K. A.
The problem for motion of mathematical pendulum under Gaussian
white noice and the control forces subjected to the constraint

|ul|Lm < Qo*, Qo — const.

leads to the following Hamilton-Jacobi-Bellman equation
|5y

—mSy

ymim=vg 4 Lo2iys, (1)

Sr = (m = 1)gm(7)( 5

Here S(y, q,7) is Bellman function of the variables y, ¢, 7,y > 0, ¢ > 0,
>0, m=2k/(2s—1), k>s,k,s=1,2,..., gm(r) = |f(1)|E"™)/(m=1)
f(r) € C?. The function S satisfies to the Cauchy data S(y,q,7) = ©(y)
o(y) € C?, (—y) = ¢(y), ¢(0) = 0, and boundary value condition S, |,—o.
The following reult is valid.

Theorem. The Hamilton-Jacobi-Bellman equation (1) can be reduced
to the linear parabolic equation of two variables 7 and w

1
@7— = 50'12(7-)¢ww,

for function ®. Here w = y — Ry (q,7), Rm(q,7) = ¥/ ™ (¢ (7))~ D/™,
Um(T) =[5 gm(s)ds.

In the limit case when m = 1 the variable w has the form
w =1y — qF(7), where F(7) = maz|f(7)|,for 0 < s < 7. The solution
of equation (1) give possibility to find out the solution for correspondent
optimal control problem with the restriction on total Resource of Control.
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O6JstacTu ynpaBJisieMOCTH W 30HbI UMMYHUTETA yIIPaBJII€MOM
AUHAMUYECKON CUCTEMBI HA IJIOCKOCTH
Byrennna H. H. (Hukeropoackuii rocy/JapCTBEeHHBIH YHUBEPCUTET)

Uccienyercst ynpasisiemasi quanamudeckas cucrema (Y/IC) ¢ adbdpun-
HBIM yHOpaBJE€HUEM, OITpejeeHHass B HEKOTOPON OrpaHUYeHHOU o0JiacTh
ILJTOCKOCTHU. Kaxkast U3 yIpaBasioONuX PyHKIUN KYCOUYHO HENpPEPhIBHA HAa,
JIIOOOM KOHEYHOM OTpPE3Ke BPEMEHHM U ITPUHUMAaEeT 3HAaYeHUsl, TPUHAJJIe-
>Kalle HeKOTOpoMy oTpe3Ky. OrpaHndeHus Ha yIIpaBJ/IeHuE pacCMaTpUBa-
forcst Kak napamerpbl ¥Y/IC. Ilens yupaienusi - ycroiiauBoe periernue {2
KaKOI - JINOO M3 KOHKPETHBIX JIMHAMUYECKUX cucTeM, Bxoudammx B Y 1C.

BBomuTcst mousiTue ocoboit TpaekTopun Y IC u 30HBI UMMyHUTETA CO-
crosiiusi ) (MakCHMaJbHOM 0Ge30MacHO 30HBI 0OJIACTH YIIPABJISIEMOCTH B
cocrositue €2). /lokazano, yro 1) B rpanunbl obyiacteil ynpaBaseMOCTH U
30H UMMYHUTETa MOTYT BXOJWUTH JIUIIb OCOOBIE MOJIYTPAeKTOPUU W TpPa-
ekropuu Y/IC; 2) 30Ha uMMyHUTETa TIPU PACIIUPEHUN O0OJIACTUA 3HAYEHU
YIPABISIONINX (PYHKITUNH MOXKET TOJIBKO C2KUMATHCA M, KaK ITPaBUJIO, WC-
Je3aeT ckadykoMm. IIpoBosiuTcsi cpaBHeHUE (Pa30BbIX U ITapaMETPUIECKUX
noprperoB Y C u aBTOHOMHBIX JUHAMUYECKHUX cucTeM, Bxoasdmux B Y/ 1C.

BoccraHoBiieHne onepaTropa CBEPTKHU MO CIHEKTPY €ro
OJHOMEPHOI'0 BO3MYIII€HMS
Byrepun C. A. (CaparoBckuii rocyHUBEpCHTET)

Paccmorpum mHTErpasibHbiil oneparop A = A(M, g,v) Buna

Af:Mf—kg(a:)/wa(t)v(t)dt, Mf:/:M(x—t)f(t)dt, 0<z<m.

Nccnaenyerca obpaTHasi 3ajiada BOCCTAHOBJIEHMsT omeparopa M 1o xa-
pPaKTEepUCTUYECKUM dYHcJIaM oneparopa A B mpeamnosnoxkennn, 91o PyHK-
muu g(x), v(z) mssecrust anpuopu. lycrs M(z) € W3 [0,T] ans moboro
T € (0,m), (x —x)M" (z) € L2(0,7), M(0) = M"(0) = 0, M'(0) = —1;
g(z), v(z) € W3[0,7], g(0)v(n) # 0. Torma xapakTepUCTHUECKHE HHCJIA
{A\e}, k=0,1,2,..., oneparopa A uMerOT BUJ

\/)\_k:k—FEEk, {%k}EZQ, Ak # 0. (1)
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IIycTn {S\k} — XapaKTepUCTHYecKue umcia oneparopa A = A(M, g, v)
u3 TOro ke Kiacca. CrpaBeyinBa TeopeMa €INHCTBEHHOCTH PEIeHUsT 00-
paTHOW 3aJia4Mu.

Teopema 1. Ecau {\¢} = {\}, mo M = M.

Teopema 2. I[Tycmv sadanv, dynxuyuu g(x), v(z) € W3[0, 7],
g(0)v(w) # 0, u mnocaedosamesvHocmsd KOMNAEKCHUT wuces { Ak},
k = 0,1,2,..., suda (1). Tozda dan mozo, wmobv, cywecmeosan onepa-
mop A(M, g,v) u3 paccmampueaemozo KAaCCq ¢ TAPAKMEPUCTNUNECKUMU
wucaamu {\}, Heobxodumo u docmamouro, 4mobwv

| a@@rde =3 5 a0 = —=T[ 1

JlokazaTe/ibcTBO TeOpeMBI 2 KOHCTPYKTUBHO U JIAET aJITOPUTM MOCTPO-

enust M (x).

Pabora BbeITTOIHEHA TIpU TOAIEep2KKe rpanTa MunobpaszoBanust E02-1.0-
186, rpanTa YuuBepcurersl Poccuum YP.04.01.042 u rpanTa "Bemymue ma-
yuanble mroJel" HIT1-1295.2003.1

IIpencraBienuss pyHKIIMOHAIBHBIMY WHTErpajlaMu pPelnieHu st
zagauu Kommn-/lupuxse ajisi ypaBHEHUsI TEIJIOIIPOBOJHOCTHU B
obJlacTu KOMIIAaKTHOTO PMMaHOBa MHOroobpasus.

Byrro 5.A. (Mockosckuii I'ocyapcrBeHHBIE YHUBEpCUTET
nm. M. B.JlomonocoBa)

[Tonyuens! ipeacTaBaenns pemenns 3aaaan Komm-/lupuxiie aasa ypas-
HEHUS TEeIJIOITPOBOIHOCTHA B 00JIaCTH KOMIAKTHOTO PUMaHOBa MHOT00Opa-
3UsI B BUJE MPEIEIOB KOHEYHOKPATHBIX WHTETPAJIOB. JTU IPEJIEIbl COB-
Ma/IA0T C WHTErpaJlaMu 110 MepaM rayCCOBCKOTO THIIA Ha MPOCTPAHCTBAX
HeIIPePbIBHBIX QYHKIINH, TPUHUMAIONINX 3HAYEHNSI B 00JIaCTH MHOT000pa-
3usi. OgHa U3 9TUX MepP MOPOXKIAETCsi OPOYHOBCKUM JIBHU>KEHHEM B 00JIaCTH
C TIOTJIOIIIeHneM Ha rpanwuiie. /Ipyras Mepa orpejiesisieTcss aHaJIOTUIHO Me-
pe Deitnmana, coorBeTcTByIOMIEeH 3ana4ue Kommm-/Iupuxiae nas ypaBHeHUS
[MIpénuurepa B obmactu MHOroo6pasus (cm. [1]).

B j0kazaTesibCcTBe CYIECTBEHHYIO POJib UI'PAtOT Teopema depHoBa [2]
U aCUMIITOTUYECKUE OIEHKU, HaliJleHHble B pabore [3].

JIureparypa

[1] Cymousinos O. I'., Tpymen A. Uurerpasnr @eitnmana 10 TPAEKTOPU-

sIM B pUMaHOBBIX MHOrooOpasusix. JIAH, 2003, rom 392, Ne2, c. 174-179
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O06 ycTOMYMBOCTU PEUIEHU CUHTYAAPHO BO3MYHIEHHBIX 331a4 B
ciiydae mepecevyeHusi KOPHel BbIPOXKIEHHOTO ypPaBHEHUS

Byryszos B. @. (MI'Y)

PaccmarpuBaercst Boripoc 006 yCTOMYUBOCTUA U OOJIACTU BJIUSTHUAST CTAIU-
OHAPHOI'O PEIeHUs] CUHTYJISPHO BO3MYIIIEHHOTO 11apab0IMIecKOro ypaBHe-
HHUd B CJaydae, KOTJAa IIPeIeJOM 3TOrO PEeIleHUsl IIPU CTPEMJIEHUN MaJIioro
rmapaMeTpa K HYJIIO SIBJIsIETCS HEIJIaJIKOe COCTABHOE peIlleHUe BBIPOXKICH-
HOTO ypaBHEHHs, T.e. pPeIlleHre, COCTABJIEHHOE M3 ABYX II€PECEKAIOIIIXCSI
KOpHEIl BBIPOXKJ/IEHHOTO ypaBHEHUsI. YCTAHOBJIEHBI YCJIOBHs, ITPU KOTOPBIX
CTallMuOHapP HOE peHICHUE ABJIACTCA aCUMIITOTHYICCKU YCTOﬁqHBbIM, %1 Haﬁﬂe—
HO MHO>KXECTBO Ha4YaJIbHBIX (bYHKIlI/IfI, IIpuHaJJIE2KaIlllX O6JI&CTI/I BJIINAHUA
(MPUTSI?KEHUST) STOTO CTAIMOHAPHOTO PEIIEHUSI.

O kJuacce Bapa nmokazaresieinr JIsimyHoBa B ToO4ke
Beixkos B. B. (MI'Y)

[Tycts M,, — MHOXKECTBO Bcex ypaBHeHuit Buga & = A(t)x, riae orobpa-
kerne A: RT — EndR"™ orpaHutdeHo u KyCOYHO HEIPEPBIBHO, HAIEJIEHHOE
TOIIOJIOTHEN PABHOMEPHOM CXOAMMOCTH OTOOparkeHuit A.

Bynem rosoputs [1]|, uro dyskrmmonan ¢: M, — R npunadaesrcum
k-my (k € NU{0}) xaaccy Bapa 6 mouxe A € M,,, eciiu mjist 1000 OT-
kpbITOit okpectHocT G C R Touku ¢(A) cymecrByer Takasi OTKPBITAst
oxpecrrocth U C M, Toukn A, uto ¢ '(G) N U ecTh MHOMXKECTBO aJiu-
THUBHOTO Kutacca k [2].

B wgactHocTu, npu k = 0 mojsiygaem ompejesieHHue HEIPEPbIBHOCTU B
touke. /lanee, pyHKIIMOHAT (0 TpUHAIEKUAT k-My KJjaccy bapa B KaxKJoit
TOYKe pocTpancTBa M, Torna u TosbKo Toraa [1], korma ¢ — dyHKIMoHA
k-ro kmacca Bapa Ha mpoctpanctse M, .

Teopema. Ecnu nokazarens JIamyHosa A;,1 = 1,...,n, paccMaTpu-
BaeMbIll KaK (PYHKIIMOHAJ Ha TpocTpaHcTtBe M,,, TPUHAIIEKUT IIEPBOMY
kjaccy bapa B Touke A € M,,, TO OH MOJyHENPEPBIBEH CBEPXY B ITOH
TOYKe, a TIpu ¢ = 1,2 — TakKe U CHUIY.

JIuteparypa
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[1] CeprEEB U. H. Onpedenenue xaacca Bapa nokxazamens e mouxe //
Huddepent. ypasaenusi. 2000. T. 36, Ne11. C. 1570.
[2] KypaTOBCKMIT K. Tonoaoeus. T.1 // M.: “Mup”. 1966.

A study on the zariski topology on the prime spectrum of a
module

Fethi Callialp, Unsal Tekir (Dogus University, Marmara University,
Turkey)

Throughout this note, all rings are commutative with identity and all
modules are unital. Let R be a ring and let M be an R-module. For
any submodule N of M let (N: M) ={r € R:rM C N}.Then a proper
submodule N of M is prime if, for any r € R and m € M such that rm € N,
either m € N or r € (N : M). The set of all prime submodules of M is
called the spectrum of M and denoted by Spec(M). For any submodule
N of M, we have a set V(N) ={P : (N : M)C (P: M)}. Then the sets
V (N), where N is a submodule of M, satisfy the axioms for the closed
sets of a topology on Spec (M), called the zariski topology. For any open
set U of X, we obtain an R-module Ox (U) . In this note we showthat Ox
is a sheaf of R-modules over X.

References

[1] C.P.Lu, The Zariski Topology on the prime spectrum of a module,

Houston Journal Of Mathematics, 25 (3), (1999), 417 — 432.

Homogenization of scalar problems for a combined structure
with singular or thin reinforcement
G.Cardone (Seconda Universita di Napoli, Italy), A.Corbo Esposito
(Universita di Cassino, Italy)

This is a joint work with S.E.Pastukhova (Moscow Institute of Radio
Engineering, Electronics and Automation (Technical University)).

The homogenization of quadratic integral functionals for combined
structures with singular or asymptotically singular reinforcement is studied
in a model case in dimension N = 2. Generalizations to more general cases
in dimension N = 2 or to some model cases in dimension N > 2 are
discussed.

Such results are obtained in the frame of homogenization of problems
depending on two parameters developed by V.V. Zhikov. In particular
an essential tool is the notion of two-scale convergence of sequences of
functions belonging to Sobolev spaces with respect to variable measures.
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scale convergence, Sobolev spaces with respect to variable measures.

On the behaviour of solutions of degenerate nonlinear elliptic
equations
V. Cataldo (Catania University, Italy),
Skrypnik T. M. (Donetsk University, Ukraine)

The behaviour of singular solution u(x) of quasilinear elliptic equation

> aii o (x %) 20 =0, e Bi(0)\ {0} (1)

is studied. We assume Caratheodory’s conditions for coefficients a;(z, &)
and inequalities

ai(x,€)& > Culz|7[€7, |ai(z, )] < Cola|7|Ef™

NE

1

.
Il

with positive constants C1,C2, 0 € (1 —n,n(p—1)), 1 < p < n.
Following results are established:
1) the boundedness of the solution u(z) of the equation (1) under
conditions ¢ > 1,

n—p+o

lu(z)| < Cslz| 7T for O<|z|<1, P= .

, 0> 0;
2) the estimate
_ —0
u(z)| < Culz|™? for O<|z|<1, Q= I;fp, q > p;
3) the removability of each isolated singularity of the solution of the
equation (1) if gP > n.
These assertions are generalized well-known results of V.A.Kondratiev

and E.M.Landis established for o = 0 for the equation (1) with p = 2 and
linear principal part.
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Compact Global Chaotic Attractors of Discrete Control
Systems
Cheban D. (State University of Moldova), Mammana C. (University of
Macerata, Italy)

In this talk we present some results on the problem of existence of
compact global attractors of discrete control systems (discrete inclusions)
and description its structure. Sufficient conditions of existence of chaotic
compact global attractors of control systems are given. The problem of
existence of compact global attractors for a discrete inclusion arise in
a number of different areas of mathematics: control theory (Bobylev,
Emel’yanov, Korovin, Molchanov, Zalozhnev and others); linear algebra
(Artzrouni, Barabanov, Beyn and Elsner, Bru, Cheban and Mammana,
Daubechies and Lagarias, Elsner and Friedland, Gurvits, Kozyakin, Wirth
and many others); Markov chains (Gurvits, Gurvits and Zaharin); iteration
processes ( Bru, Elsner and Neumann, Opoitsev); Bransley-Sloan’s method
of fractal image compression (Barnsley and Sloan, Bondarenko and
Dolnikov and others).

YcpeaHEHHBIN CIIEKTP KpaeBoll 3aaadu Jisd onepaTtopa Jlamaaca
B 00J1acTU C OOJIBIIIMM KOJIMYECTBOM KOHIIEHTPUPOBAHHBIX MAaCC

KPUTHYIECKOll MJIOTHOCTH, 6JIM3KO PACIIOJIOKEHHbIX Ha rpaHuie’
Yeuknn I. A. (MI'Y nm.M.B.JIomorocosa)

PaccmarpuBaeTcss acHMIITOTHYECKOE TOBEJIEHNE COOCTBEHHBIX 3HAYE-
HUM 1 cCOOCTBEHHBIX (DYHKIINN T'PAHUIHBIX 3a/1a49 JjIs1 onepaTopa Jlammaca
¢ OBICTPO MEHSIOIIMMCSI TUIIOM T'PAHUYIHBIX yCJOBuUil B obylactu €2 C IR"™,
n > 3. BBoauTca cnenuasbHas BecoBas (DYHKIMs, KOTOpas 3aBUCUT OT
MaJIOTO TIapaMeTpa €, paBHad 1 BHe MeJIKMX BKJIIOYEHWH, rJe OHA PaBHA
€72, DTu 06s1aCTH, KOHIEHTPUPOBAHHBIE MACCHI AUAMETPA €, PACIIOJIOKE-
HbI Ha TPAHUIE HA PACCTOSIHUM JIPYT OT Apyra Toxke mopsiaka O(e) (T.e.
“ouennb vacT0”), rJe € — MaJblil MOJOXKUTEIbHBIN mapamerp. Mbl craBum
ycsioBue lupuxie (coorBercrBenHo, Heiimana) Ha y4yacTkax rpaHuiibr OS2,
KaCaIoMXcsi (COOTBETCTBEHHO, BHE) KOHIIEHTPUPOBAHHBIX Macc. BecoBas
PYHKIMST TPUCYTCTBYET B MPABOIl YaCTU ypPaBHEHUS.

[TocTpoen nipeienbHbI (YCPEIHEHHBIN) OMIEPATOP MPU CTPEMJIEHUN Ma~
JIOTO TTapaMeTpa € K HYJIIO U JOKa3aHa CXOIUMOCTb COOCTBEHHBIX 3JIEMEHTOB

3Pabora 6puta yacTHYHO HOAep:KaHa PO®U, rpart Ne02-01-00868, rpanTom
BeayIux Hay4dHbIX ko HIT1-1464.2003.1.
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MCXOTHOM 3aJa9id K COOCTBEHHBIM 3JIEMEHTAM IIPeIeIbHOMN (prG,D;HéHHOfI)
zaaun. OKa3bIBaeTCs, UTO MPEJIeIbHBIN OIepaTOp OIPEIeIeH Ha, MTPSIMOM
MIPOU3BEJIEHNN TTPOCTPAHCTB (DYHKINHN, 33/ JaHHBIX B 00JIACTU W Ha sSIeiike
MIEePUOINIHOCTH, T.€., IO CYTHU, SIBJISIE€TCsI ABYXMACIITAOHBIM ITPEJIEJIOM HC-
XOJHOT'O OIIEPATOPA, TaKKe OIleHEHA PA3HOCTH MEXKJIy COOCTBEHHBIMU dJie-
MEHTaMM UCXOJTHOUN M ycpeiHEHHOU 3a1a4 B Co00IeBCKO HOpME.

AHAJOrTIHO MOXKHO PaCCMOTPETD Caydan “‘JIErKux’ U “TsKEJbIX’ Macc,
pacupeieIEHHBIX OYeHb YacTO Ha rpaHuile. Hekoropble Jpyrue ciaydan
pazobpanst B [1] u [2].

JImreparypa.
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[2] T.A.Yeukun. 'panuynoe ycpegHenrne B 06JIACTSX C CHHIYJISIPHOM
mwtotHocTbio // Juddepennmanbubie ypasuenusi. 2003. T. 39, No 6. C.
855.

Kolmogorov c-entropy of global attractors of non-autonomous
infinite dimensional dynamical systems
Chepyzhov V. V. (Institute for Information Transmission Problems, RAS)

We study the global attractors of non-autonomous dynamical systems
corresponding to dissipative evolution equations of mathematical physics
with time dependent terms and coefficients. All the terms of the non-
autonomous equation that depend explicitly on time are called the time
symbol of this equation. The time symbol, as a function of time with values
in a Banach or Hilbert space, can be quasiperiodic, almost periodic or
translation compact.

It is known that a general dissipative non-autonomous equation has a
global attractor and this global attractor is a compact set in the phase space
of the equation under consideration. At the same time, the global attractor
of a general non-autonomous equation has infinite dimension (Hausdorff or
fractal). So, to investigate the complexity of the global attractors of non-
autonomous dissipative equations we have to study Kolmogorov e-entropy
of the global attractors.

We have proved some new upper estimates for Kolmogorov e-entropy
of the global attractors of non-autonomous evolution partial differential
equations with translation compact time symbols. We have apply these
results to various basic dissipative equations of mathematical physics.

The results are obtained in collaboration with professor M.I.Vishik.
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PaspenmumocTh KpaeBbIX 3aJa4 AJis IapaboJjinviecKoro
YPaBHeHUs C pacTymiuMu KoddduiueHTamu
Yepenosa M.®P. (MockoBckuii duepreTniecKuii HHCTUTYT (TeXHUIECKUH
YHHUBEPCHTET) ).

YcTaHaBJIMBAETCS OJHO3HAYHAS Pa3PElINMOCTb KpaeBbIX 3ajad (mep-
BOIl KpaeBoil 3a/1a4u, 38249 C KOCOW ITPOU3BO/IHOM U JIP.) B EJIbIEPOBCKOM
Kjacce pyHKIUHR /17151 JUHEWHOTO TapaboInIeCcKoro ypaBHeHUs 2-T0 TOPsi/I-
Ka B HEIWJINHJIPUIECKUX 0DJIACTSIX, BO3MOKHO HEOIPAHUIEHHBIX (KaK I10 X,
Tak ¥ 10 t), ¢ HeryIaaKoi (1o t) GOKOBOM IpaHUIeil, JOMYyCKasl, 9TO IpaBasi
9acCTh U MJIAJIIIE KOIPPUITUEHTH YPABHEHUS MOTYT PACTHU OITPE e/ IEHHBIM
oOpa3oM npu IPUOJIMKEHUN K 1apadOJIMIecKOi IpaHuIle 00JIACTH, & CTap-
e Ko3OUIMEHThI MOTYT He yI0BJIETBOPSTH ycaoBuio JluHu BOJIM3M 3TOM
CPAHUIIHI.

O06 onepaTopax MpPOEKTUPOBAHUA AJISI YMCJIE€HHON CTaOMJInN3aruu
Ymxonkos E. B. (MI'Y um. M.B.Jlomonocosa)

[Ipu yncneHHOl CTAOUIU3AINY C IIOMOIIBIO TPAHUYHBIX YCJIOBUI pelrie-
HUM KBa3WJIMHEWHBIX ITapa0O0/IMIeCKuX ypaBHEHUN 1 OJIU3KUX K HUM YPaB-
nenuii Ctokca nu HaBbe — CTOKCca BarKHYIO POJIb UT'PAIOT OIEPATOPHI ITPO-
eKTUPOBaHUSI Ha MOXO/IsIINe JHHelHble MHOroobpasus [1],[2]. B nokmame
PaCCMOTPEHBI JIBa CIIOCODA MPOEKTUPOBAHUS, OTJIUYIAIOIINEC TJIaIKOCTHIO
006pa30B MCXOTHON TVIAAKON (PYHKIIUH: B OTHOM CJIy4Yae B KA4eCTBE Pe3yJIb-
TaTa MOJIy9aeTCsl pa3pbIBHASI, a B JIPYTOM — HelpepbiBHasA QyHKIMsI. AHa-
JIN3UPYIOTCST U CPABHUBAIOTCS CIEKTPAJIbHBIE XapPaKTEPUCTUKU OOYCJIOB-
JIEHHOCTU JTUCKPETHBIX OIEPATOPOB IPOEKTUPOBAHUSA, OOCYKJIAIOTCS BO-
MIPOCHI UX ONTUMU3AIUU. [[pUBOIATCS YUCTIEHHBIE SKCIIEPUMEHTHI O CTa-
ounuzaruu pentenuii ypasuennii Yade — Madanra ¢ HagaabHbIMU (PYyHK-
[USIMU, TIOJIyI€HHBIMU C IIOMOIIBIO OOOUX OIIEPATOPOB.

Pabora BbITOTHEHa TIpU DUHAHCOBOIT TIoIepKKe Poccuiickoro donia
dbyumamenTaabHbIX nccaemoBanuii (ko mpoekta 02-01-00490).

JIureparypa

[1] Chizhonkov E.V. Numerical aspects of one stabilization method. //
Rus. J. Numer. Anal. Math. Modelling, 2003, v.18, No.5, pp.363-376.

[2] Fursikov A.V. Real Process Corresponding to the 3D Navier-Stokes
system and its Feedback Stabilization from Boundary. — The M.I1.Vishik
Seminar, AMS Translations Serie 2, 2002, v.206, pp.95-123.

46



IIpuio>keHnsi CAMMETPUINHOIO aHAJIN3a B ra30BOil AMHAMUKE
Yymaxua A. II. (Uacruryt rugpomquaavuku um. M. A. JlaBpenrtbeBa CO
PAH)

['pynmosoit anaius auddepeHnabHbIX YPaBHEHUN SIBJISETCS HANOO-
Jiee MOIIHBIM U YHUBEPCAJBHBIM METOJIOM ITOCTPOEHUs IMHUPOKUX KJIACCOB
TOYHBIX PEIeHnil ypaBHEHUU POU3BOJIHLHOTO BHUa. OcobenHo 3hdeKTuB-
HO €ro IpuMeHeHre K YPaBHEHUSIM MEXaHUKU U MaTeMaTUIeCKOU (pu3mnku,
00JTaJaI0IUX, B CUJIY CBOETO IMOCTPOEHUSI, COMEPXKATETHLHON I'PYIIION CUM-
MeTPUH.

B pabore nipuBoagTCs pe3yabTaThl 110 UHTEIPUPOBAHUIO YPABHEHUH ra-
3oBoit quaamuku (YI'/1) 1ist 9acTUIHO MHBAPUAHTHBIX PETYJISPHBIX Pelrie-
HUU U UCCJEIOBAHUIO KQAUYECTBEHHBIX CBOMCTB TaKUX PEIeHUN.

1) B kutacce peryJisipHbIX YaCTUYHO WHBAPUAHTHBIX HEOAPOXPOHHBIX pe-
IIEHUN CTPOATCS Pa3pbIBHBIE PEIEHUsI, OTBEYAIOIINE COITPI>KEHUIO HEOJTHO-
POJIHBIX TIOTOKOB ra3a depe3 yAapHYIO BOJIHY. AHaJIUTHUYEeCKas KOHCTPYK-
IWsl yIapHOTO TIepexXojila OCHOBAHA HA CYIIECTBOBAHUM ITyYKa WHTETPAJIb-
HBIX KPUBBIX KJIOYEBOI'O YPaBHEHUS — OOBIKHOBEHHOIO JuddepeHnaib-
HOT'O YpaBHEHUs, HE PA3PENIeHHOI0 OTHOCUTEHFHO MTPOU3BOTHOM.

2) Uccnenosan knacc pemennit ¥YI'/1, 9acTuaHO MHBaAPUAHTHBIX OTHO-
CUTEJIbHO TPYIIIBLI BpaleHuii. AHAJIUTUIECKN WCC/IeJOBAH ra30BbIil BUXPe-
MCTOYHUK, JAHO KaUeCTBEHHOE OIMCAHNE HOBBIX PEYKUMOB MCTEUYEHUsI ra3a,
c 3aKpyTKoii. JloKazaHO cCyIecTBOBaHMWE PA3PBIBHOTO PEIEeHUs, COOTBET-
CTBYIOIIEI'0 TE€YCHUIO U3 UCTOYHUKA C YJIAPHOM BOJIHOM.

3) s 6apoxponnbix pemrenuit Y/, B KOTOpPBIX JaBjieHNe 3aBUCUT
TOJILKO OT BpEMEHMU, JIOKa3aH 3P @eKT KoJTanca mIOTHOCTH Ha MHOTOOOpa-
3UU KOJIJIaIIca, OIIpe/iesiieMOM HadaJbHBIMU JaHHbIMU 3aga4un. OOHapyKeH
1 WCCJIEJIOBAH 3BYKOBOM KOJIJIAIIC — CHUHIYJISIPHOCTH XapaKTEePUCTUIECKOTO
KOHOW/Ia, BUJI KOTOPOT'O 3aBUCUT OT BEJIMIUHBI OKa3aTe s aanadarsl. [Ipu
MaJIbIX €r0 3HAYEHUAX KOHOU/I CXJIOIMBIBAETCS IO MHOIOOOPA3HUIO KOJLIAIICA,
0bpa3ysi pebpo, j1e3Bue, a Mpu OOJIBIUX — YILIOIIAETCS, PACILIACTBIBAsICh
110 TUTIEPILJIOCKOCTU. BBIYMCIEHBI COOTBETCTBYIOIINE ACUMIITOTUKH.

Pabora BoeimnosiHeHa nipu puHaHCOBOM mofaepxkke POPU (rpant Ne 02—

01-00550) u CoBera moOIEPKKHU BeIyIuX HaydHbIX mkoJs (rpant HITI-
440.2003.1).
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Ilepuonunyeckue pelieHUss HEKOTOPbIX HEJIMHEWHBIX
9BOJIIOIIMOHHBIX CHUCTEM €CTECTBEHHBIX JuddepeHnnaIbHbIX
ypPaBHEHUI
Jlanr Xaap Xoit (HoBropoackwuii rocyjapCTBeHHBIH YHUBEPCUTET)

Ha ommomeprnom tope II = R/(2Z) (0Kpy»KHOCTH) PacCMOTPUM T'pa-
HUYIHYIO 33729y

(L—XNu= (% —aA — )\> u(xz,t) =eGo H(u), wuli=0 = uli=p, (1)

rne A = i(d + 0)- Tak Ha3BIBaeMBbIl ecTecTBEeHHBIN MuddepeHnnaIbHbIiI
omepatop, u(z,t) = wuo(x,t) + ui(z,t)de € A°II @ ATl - KoMIIeKCHas
muddepeninaabaasg popma Ha TOpe ¢ KoddduiimeHTaMu 3aBUCIIIUMA OT
t € [0,0], a # 0, \ - 3a/1aHHBbIE KOMILJIEKCHBIE YHCJIA,

Gu(z, t) = /H oz, y)u(y, t)dy

- MHTErpaJIbHBLIN OIEPATOP C MATPUUHBIM AApoM ¢ (T, y), 3aaHHbIM Ha 112
U MMEOIIUM HelpepbIBHbIE TTPOU3BOJHbBIE TI0 T J0 BTOPOro nopsiaka; H -
HEIPePBIBHBIN 1o JIummuity onepaTop Ha rmibOEPTOBOM MPOCTpaHCTBE X
KBaIpaTUIHO WHTEerpupyeMbrx dopm u(t, x). I[lycte a € R, A € iR. llpn
CJIEJIAHHBIX TTPEITIONOKEHUX CIIPABEJIMBA CJIELYOIIAsT

Teopewma. 1)/las noumu ecex b > 0 cywecmsyem wucao €o(b), maxoe
wmo npu € < go(b) 3adaua (1) umeem eduncmeennoe pewenue; 2)FEcau
bo > 0 duxrcuposaro, mo npu docmamourno marvx € > 0, mHoocecmso
nepuodos b, 0 < b < by das KOMOPHLT cywecmeyem peueHue UMeem noso-
orcumenvHy0 Mepy, Komopas crooumca x bo npu e — 0.

Asimptotic behaviour of Hamilton-Jacobi equation’s solution

with singular dependence of small parameter
Danilin A. R. (IMM UrD RAS, Ekaterinburg)

Problems of construction of asymptotic expansion (up to an arbitrary
power of small parameter € > 0) of minimax solution of Cauacy problem:

ewr —e < Az + By, w, > + < y,wy > +||wy|| =0,

w(0,z,y) =0o(z), z€e R", ye¢ R™, t € (0;T).
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Here A, B are constant matrixes, ||-|| is Euclidean norm in R™, < -, - >
is skalar product in R™ and R™ respectively.

OnpenesieHust cJiIabObIX peIleHUil HeJIMHEeMHBIX
PeryJsipu30BaHHbBIX 3a/a4, AOITYCKAIOIINX IMPeaeJTbHbIN ITepeXo/T,
anwmnos B. I. (MockoBckuii Texanueckuii Yuauepcurer CBsizu u
Nudopmaruku, Mocksa, Poccusi)

O6oznaunm vepe3 Opr(€) cemeiicTBo dyHKImit f(x,€), TAKAX 9TO IJIs
moboit dyukiuu Y € CG° cnpaseggusa orenka (f(x,€),1) = O(e), rue
(,) osHauaer seiicrBue 0060OIIEHHOM hbyHKIMU f(T,€) HA MPOOHYIO DYHK-
o 1 (x). CabblM aCUMITOTHYECKUM DPeIeHneM Ha3bIBAETCsI CeMENCTBO
pacnpenenenuii us(x,t), ymosaersopsitoiiee coorHomennto Lu. = Opr(g).
Ho 3mech BosHuKaer Bompoc, 9ro Takoe L7 OtBer: «L — 3TO HaYaJIbHBINA
HeJIMHEHHBII oIlepaTop M3 IIOCTAHOBKH 3aJladdy», HE BCerga BepeH. Biep-
BbIE 9TO ObLITIO 3aMeveHo B pabore Jannmopa, OMenbsanoBa, Paakesuda mmpo
ciabble pelleHns CUCTeMbI (Da30BOr0 MOJIsI U IPeae/IbHBIN ITepexo K 3a1a-
qam tuna Credana. pyrum npumepoM sIBIsIeTCs OIpejiesieHrne B CJ1aboM
CMBICJIE COJIUTOHHBIX peIeHuil ypaBHeHu# Ttuna KiaB c masoit qucnepcu-
eii. B noksajie npejnosiaraeTcs oOCyIUTh KOHCTPYKITUU CJIAObIX PeIIeHui
1 HOBBIE PE3YJIbTATHI O PACITPOCTPAHEHUN W B3aMMOIAEHCTBUU COJIUTOHOIIO-
JIOOHBIX CTPYKTYP.

Jlureparypa
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Generic singularities of time averaged optimization in Arnold’s
model
Davydov A. (Department of Mathematics, Vladimir State University,
Russia)

We study the time averaged profit for one parametric families of control
systems and profit densities on the circle. The complete list of generic
singularties of the optimal time averaged profit is found. It includes the
singularities provided by optimal cyclic strategies, the ones defined by the
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best stationary strategies and the singularities of the transition from the

optimal stationary strategy to the cyclic one or vice versa. The stability of

these singularities under small perturbations of a generic problem is shown.
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O06o06111eHHbIEe penieHusi AU depeHITnaIbHOTO ypaBHEHUA
JIsmyHoBa

Jlemumaenko I'. B., Marpeesa U. U. (Uucturyr maremaruku um. C.JL
Cobosiea CO PAH)

PaccmarpuBaercsa kpaeBad 3aada s TudHepeHImaaIbHoro ypaBHe-
Huda JIamyHosa

%H+HA(t)+A*(t)H=—C’(t), 0<t<T, H(0)=H(T),

e A(t) — T-nepuonudeckast MATPUIIA C KyCOYHO-HEITPEPHIBHBIMU JIEMEH-
TamMu. B TepMuHAX MHTErpajbHOrO0 CPEIHEro HOPMBI OOOOIIEHHOIO pele-

T
must + [ ||H(t)||dt MBI yKasbiBaeM yC/IOBHSI aCHMITOTHYECKOHN yCTONIUNBO-
0

CTU CTAIIMOHAPHBLIX PEHICHUN KBA3UJIMHENHON CUCTEMBbI

d

d_z; =AMy +oty), t=20,

HAXOUM OOJIACTH IIPUTSI)KEHUs] 9TUX PENIeHN , YyCTAHABIMBAEM OLEHKHU Pe-
[IEHUH CUCTEMBI TIpU ¢ — 00. [loJIyYeHHbIE PE3YIBTATHI MTPOIOJIXKAIOT UC-
cienoBanus aBTopoB [1-3]. Pabora momnep:kana rpanrom PODU Ne 03-01-
00095.
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HEUHBLT cucmem ¢ nepuodudeckumu Koapduyuenmamu// Cub. MaT. KypH.
2001. T. 42, Ne 2. C. 332-348.

[2] Demidenko G.V., Matveeva L.I. On asymptotic stability of solutions
to monlinear systems of differential equations with periodic coefficients//
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[3] Jemumenko I'.B., Marseesa .M. 06 ycmotinusocmu pewenut xea-
BUAUHETHDIT NePpuodudeckur cucmem uPPepeHuuarvHur ypasHerut/ /
Cub. mar. )KypH. (B eyarTu)

Mertoa I'enbmroasiia- Kupxrodga u niaockoe
MUKJIO-TIEPUONYIECKOE T€UYEeHUE C BUXPEBBIMU OCOOEHHOCTSIMU 3a
MIPENATCTBUEM

Jemvmmos A. C. (MI'Y)

Kak onucarb BuxpeBble 0COOEHHOCTHU 3a 00TE€KaeMBbIM TEJIOM, UX BJIN-
HIe Ha TeYeHHWe, UX 3aBUCUMOCThb OT YIIPABJSIONINX HapaMeTpPoB?

[IpenmaraemMblii HOBBIN MOAXOJ B MU3YYEHWH STUX BOIPOCOB JJIsT CJIY-
Jasl IJIOCKOIO TedeHusI OasumpyeTcss Ha HAesIxX MeToda | eJIbMrosbiia—
Kupxroda m ypaBHenun Odiigepa dv /dt = —Vp, B TpeanosoxeHnH,
YTO TeYEeHHEe HECXKMMAEMOMW KMIKOCTH IIOTEHIINAJIBHO, & €ro CKOPOCTh
Viz=x+iy— dw/dz = (uz, —vy) TEpIUT Pa3PLIB BIOIbL JUHUIL, pa3ie-
JISTIOIIAX COCETHUE BUXPEBbIE 30HBI (B KOTOPBIX MOTEHIMaT u(x,y) UMeeT
JIOTapPUPMUIECKYIO OCOOEHHOCTD ).

st k-3B€HHOrO IIOJIMIOHAJBLHOIO IPENSITCTBUSL U AllPUOPU 33 JaHHOM
qncsjae | BUXPEBBIX ocobeHHOCTeH (depemyromuxcs B "maxmaTHOM'wWiin
WHOM IIOPsiJIKE) Te€YEHUe MTOJTHOCTHIO Onpeessiercs: (pyHKImeit

t — (Ui(t),...,Un(t)), rne m =m(k,l)),

MTOJTYMHEHHON YCJOBUIO UUKAO-NEPUOOUHOCTNU U YTOBJIETBOPSIOIIEH! cucTe-
M€ YpaBHEHUI

aU;
Z Cij(Ul,.. ’Um)ﬁ —|—dj(U1,.. ,Um) == 0,

1<i<m

KO3(DUIIMEHTBl KOTOPOH ¢;; W d; BBIYUCISIOTCA II0 PENIEHUI0 Kpae-
Boil 3ajaun i pyHKImu [enbmroabiia—Kupxroda, ompemenseMoii Kak

In(dz/dw).
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New results of mathematical hydrodynamics
Dinaburg E. I. and Sinai Ya. G. (Princeton University and Landau
Institute)

In this talk we consider some new theorems of existance solution for
3-dimensional Navier-Stokes system.

AcuMOTOTHKA KOHTPACTHBIX CTPYKTYP THUIIA CTYIE€HbKH JIs
MIpoCTenInerl BapualfMOHHON 3aJ1a4u

Jvurpues M.I. (MI'CY), Hu Munp Kaup (Bocrouno-Kuraiickuii
reqarorudeckuii yH-T, . Illanxaii, KHP)

Pabora Bwimosnena coBmectHo ¢ A.b.Bacunbepoit. [Ijiss mpocreiiniei
3312491 BapUAITMOHHOTO UCYUCJIEHU C 3aKPEIJIEHHBIMUA KOHITAMHA PACCMaT-
PUBAIOTCS BOIPOCHI, CBSI3aHHbBIE C TIOCTPOEHUEM aCUMITOTUKY SKCTPeMaJIeit
C BHYTPEHHUM HepexomaHbIiM ciaoeMm. CHavasa I 3a1a9u, B KOTOPOH IIPo-
M3BOJHAsI BXOIUT B MHTErPAHT C MAaJIbIM IapaMeTpoM, B ODIIEeM ciIydvae,
T.€. 3aJIa91 HA, MUHUMYM

Yy

b
Jly] = / P, ¢S 1) dt — min,

omnpe/iesieHHOM Ha MHOXKecTBe dynkmit y(t) € CVa, b] n ynosiersopsio-
X YCJAOBUSIM

yla,e) =3°, ylbe) =y,
rae € > 0 - MaJblil mapaMerp, YyCTaHABJIUBAIOTCS YCJIOBUS CYIIIECTBOBAHIMS
pelIeHnsl ¢ BHYTPEHHUM II€PEXOIHBIM CJIOEM THUIIA, CTYIIEHbLKH.

BareM Jj1s1 TaKOM »Ke 3aJa49u, IJe IIPOU3BOJHAS B KBaJIpaTe BXOIUT B
WHTErPAHT JUHEHHO W C MaJjbIM MTapaMeTpoM(perysispu30BaHHas 3a/a9a
WK 3aJa9a C JEIIeBbIM yIPABIEHUEM ), TTOKA3bIBAETCS TOXKJIECTBEHHOCTD
[JIABHOI'O YJIeHA ACUMITOTUKU KOHTPACTHBIX CTPYKTYP THIIA CTYIEHBKHU
B PEIIeHUM BapUAIMOHHON 3aJad4M, IJe ACUMIITOTHKA CTPOUTCS Ha OCHO-
Be TIpsAMOro "passoxkenus'" ycJaoBuiil 3a1a91 B ITOCTYJINPOBAHHBIN aCUMIITO-
TUYECKUNA Psid, HYJI€BOMY aCUMIITOTHIECKOMY MPUOJIMKEHUIO K dKCTPeMa-
Ju Ddiiepa, T.e. K PEIIeHnI0 KpaeBoi 3aJa9u [jisi ypaBHeHus Jditjepa. B
IIOC/IeTHEN 3a/1a19e IIPU ITIOCTPOEHNN aCUMIITOTUKN COOTBETCTBYIOIIEl KOH-
TPaACTHOU CTPYKTYPbI UMEET MECTO, TaK Ha3bIBACMbIil, KDUTUYECKUI CJLy-
Jaii.
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Cy1iecTBYIOT 11 HETPUBHUAJIbHBIE ATTPAKTOPbI DHO?
Jlobpbrackuii B.A. (Uacruryt meramnopuznkn HAH Ykpandbr)

JlokazaHO TIpeJII02KeHne, CMBICJ KOTOPOT'O ITPSIMO ITPOTUBOIIOJIOXKEH TO-
My, 9TO COCTaBJIIET cojiep:KaHue 'ocHOBHOHN Teopembl'" M.Benenukca u

JI.Kapnecona. Tounee: mycts T : (:;) — (1_“;2%9) — orobpaskeHue HO,
€1, €2 — eIMHUYIHbIE KOOPAUHATHBIE BEKTOPA, a @ >0, ¢ >0 —KOHCTaHTHI.

Teopema R. Jlns go6oro a € (2 — p,2) Haiinéres b, > 0 Takoe, 9TO
CJIEIYIOIIIE YTBEP K ACHUSI:

1) A4 — HeTpUBHAJIBHOE TOMOJIOTUYECKU TPAH3UTUBHOE MPUTATUBAOIIEE
MHOXKECTBO (aTTpakTop); ) Ha Ay ecThb TOYKa 2z Takasi, 4ToO

1) eé opbura Orb(z1) Beiony mnorna Ha Ay, T.e. Cl(Orb(z1))=Ay 1

2) cymectByior nocrostaable ¢ > 0, K., > 0 1 eUHUYHBIA BEKTOD 1
TaKue, YTO HEPaBEHCTBO

|DT™ (21)i|| > K., e™ cupaBemBo 1yisi BCEX HATYPAJIbHEIX 1;
st 066X b € (0,b,) HE MOTYT OBITH BBINOJIHEHBI OJJHOBPEMEHHO CpPa3y
BCeE.

[lomaraa K,, =1 n i= €, TOJIydaeM YTBepXKJeHue, KOTOPOe XOTs U
He sBJISIeTCs OYKBAJbHO ITPOTUBOIIOJIOKHBIM "OCHOBHO# Teopeme", HO 110
CBOEMY CMBICJIy B TOYHOCTH TaKOBO.

Teopema Q. Jlns moboro a € (2—gp, 2) Haiinércs b, >0 Takoe, 94TO Ciie-
JIIOIIHe yTBEPXKieHus: 1) Ay — HETPpUBHUAJIBHOE TOIMOJOTUYECKU TPAH3H-
TUBHOE [IPUTSTUBAIOIIEe MHOXKECTBO (arTpakTop); ) Ha Ay ecTb TOUYKa
z1 Takasi, 9TO

1) eé opoura Orb(z1) Bcrogy minoraa Ha Ay, T.e. Cl(Orb(z1))=A+ u

2) cymecrByer mocrosinrast ¢ € (0,log2) rmakasi, 94TO HeEpaBEeHCTBO
|IDT™(z1)€,|| >e“™ (3mech

€, mbo €1, bo €2) CIpPaBeJINBO JJIsi BCEX HATYPAJbHBIX 171;
mutst Jio0bIxX b € (0, b,) HE MOTYT OBITH BBINOJHEHBI OJITHOBPEMEHHO Cpa3y
BCe.

Teopema 2 nokazaHa nosHocTblo. HTo KacaeTcs Teopembl N, e€ cnpaeen-
JINBOCTb YCTaHOBJIEHA B paMKax OMpeAenéHHbIX OrpaHuYeHuii Ha 3Ha4eHus,
KOTOPbIE MOXET NpUHMMaTL nocTosiHHas K .
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CrekTpaJjibHBI aHAJIN3 OQHOI'0 KJIacca OIlepaToOpoOB, CBSI3aHHBIX
c audpdepeHITnaIbHBIMIA YPaBHEHUSIMU TPOU3BOJILHOI'O IMOPSIKA
Joarux U.H. (Ilomopckuii TocymapcTBeHHbIH YHUBEPCHTET UM.
M.B.JIomoHOCOBa, 1.ApxaHrejbCeK)

Mupszoes K.A. (Mockosckuii ['ocytapcTBeHHbIH YHUBEPCUTET UM.
M.B./IomoHocoBa)

B pabore wucciemyroTcss BOIPOChl 00 aCUMITOTUYECKOM Pa3JI0KEHUU
dyHIaMEeHTaJIbHON CUCTEMBI PEIIEHNN OTHOTO KJiacca uddepeHInaabHbIX
ypasuenuit Buga [, f](x) = A\f(x) npu © — 0 u upu * — +oo, t1ae I, —
dopMaJIbHO CaMOCOIPs2KEHHOE KBa3uanudepeHInaJIbHOe BbIPasKeHue -
o IOPAIKA C KOMILIEKCHO3ZHAIHBIMU Koddduimentamu. [Ipu stom yciao-
BUsI, HajlaraeMble Ha KO3M(DUIIMEHTHI BBIPaXKeHUsI [,,, TOrO »Ke XapaKTepa,
gro u B paborax [1],[2]. [lomydenubie pe3ysnbraThl MO3BOJSIOT HANTH Je-
deKTHBbIE YUCJIa CUMMETPUIECKOTO oriepaTopa Lo, TOPOXKIEHHOTO BhIpaXKe-
HUEM [, U OIIPEJIESIUTD IIPUPOY CIIEKTPA CAMOCOTIPSI?KEHHBIX PACITUPEHU!
9TOrO ollepaTopa.

YacTh MOJIyYeHHBIX PE3YJIbTATOB Oy IuKOBaHbI B [3].

Bropoit aBTop nmogaepxkan rpantom PODU Ne02-01-00790 u rpanTom
MTO/IJIEP>KKU BeAyImuX HaydHbIx nrkosr HITT — 1927.2003.1.
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A random version of Filippov and Bogolyubov theorems for
functional differential inclusions
V. Dragan (Technical University of Moldova)

Denote by (€2, A, P) a complete probability space, AC([a,bd], R™)
the space of all absolutely continuous maps from T = [a,b] into
R™, L(T,R", u) the space of (classes) of measurable maps f : T" — R"
such that ||f|lx = [[|f@®)||ldt < oo, ACC(Q x T,R"™) the space

T

of maps absolutely continuous in ¢ and measurable in w. Let
U:Qx AC(T,R") — cdL(T,R", 1) be a set-valued map with nonempty
closed and decomposable values in L(T, R", ).
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Theorem. Assume that

1) the multifunction w — ¥(w, x) is (A, B(L))—measurable;

2) there exists a measurable map k : Q x T — R™ such that for every
w, k(w,-) € L(T) and for every x,z € AC(T,R") and every t € T

t

hi(a,t),rn 0 (P (W, 2), U (w, 2)) < /k(w, s)l[x(s) — 2(s)]|ds, w € &;

a

3) for any y € ACC(Q2 x T, R™) there exists a measurable map p such
that p(w,-) € L(T') and for every t € [a, D]

t

i) m 0 (00), Uy @) < [ plwss)ds, y(w,0) = m(w),

a

then for every 8 > 0, there exists a random solution x € ACC(Q2 x T, R™)
of the problem
teV(w,x), z(w,a)=x(w)

such that for every (w,t) € Q x T

t t t
o, )~y ) < [ ple,s)exp( [ bw,updu)ds+gexp( [ b, wdu).
M
It in addition there exist Mlim - f{ [ ¥ (w, :I;)dP(w)}dt = Wy (x) then
e 0~ Q

we can prove a basic theorem of the method of averaging for inclusions

&€ eV(w,x),t €[0,le'],1>0,z(w,0) =1z € R".

Neumann-Neumann method for mortar finite element
discretization of elliptic problems
Maksymilian Dryja (Warsaw University)

A discretization of PDEs on nonmatching triangulation is a modern
approach for solving difficult differential problems, for example, with
singular solutions. In the first part of talk a finite element discretization
of elliptic problems with discontinuous coefficients will be discussed. For
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that the so-called mortar technique will be used (different triangulation
in different subregions of original region where the differential problem
is imposed). In the second part of talk a parallel algorithm for solving
the resulting discrete problem will be designed and analyzed. It is based
on a domain decomposition method and is called the Neumann-Neumann
algorithm. It is proved that the method is almost optimal and very well
suited for parallel computations

Stable and Unstable Manifolds for Stochastic Partial
Differential Equations
Jingiao Duan (Department of Applied Mathematics, Illinois Institute of

Technology, Chicago, USA)

Stable and unstable manifolds provide geometric structures for
describing and understanding dynamics of nonlinear systems. The theory
of invariant manifolds for both finite and infinite dimensional deterministic
systems, and for stochastic ordinary differential equations is relatively
mature. In this presentation, we present recent results on invariant
manifolds for infinite dimensional random dynamical systems generated by
stochastic partial differential equations. We first introduce a random graph
transform and a fixed point theorem for non-autonomous systems. Then
we show the existence of generalized fixed points which give the desired
invariant manifolds.

Complex Neumann type boundary problem and decomposition
of the Lebesque space in the sum of analytic and divergence
subspaces.

Dubinskii Julii A. (Moscow Power Engineering Institute, Moscow, Russia)

We consider the boundary value problem

Au(z) = h(z), z€ G cCC%,
(Vzu, ﬁz)|8G = 0
This problem is normal solvable in the sense of Hausdorf if and only if

inequality
ULy /0y < M||VzullL,, M >0,

holds. (Here Vz = {0z,, ..., 0z, } is the complex Cauchy-Riemann gradient,
O2 C Ly is a subspace of analytic functions.).
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These facts give the decomposition

Ly = Oy & div, D3,

where

Dy = {5 € Ly : div.w € Ly & (w,7i.)|. = 0}

(1, — complex normal on 0G).

OrpaHuYeHHbIE pEHIEeHUsI CEMENCTB cucteM auddepeHInaIbHbIX

yPaBHEHUN M X AIIIPOKCUMALUSA
Jxymabaes /I.C. (HMucruryt maremaruku MOH PK)

Ha R = (—00,00) paccMaTpuBaeTCsi OJIHOMAPAMETPUIECKOE CEMENCTBO
CUCTEM OOBIKHOBEHHBIX S pepeHInaaIbHbIX YpaBHEHUHN

% = A(z,t)v + F(z,t), veER", xz€[0w]. (1)
Yepes C«(Q, R™), ﬁ_: [0,w] X R, 0603HAYUM TPOCTPAHCTBO OIDAHUYEH-

HbIX yHKIWH v : ) — R, menpepwBHbIX 0 t € R npu z € [0,w] u
PAaBHOMEPHO OTHOCHUTEJBHO t € R HEempepbhIBHBIX 1O T € [O,w] C HOpMOM

||v]|« = max sup max |v;(z,1)|.
z€[0,w] teRi=1,n

[Tpenmosraraercsi, 9ro crosdusl Marpuisl A(x,t) u BeKTOp - QyHKIUS
F(x,t) npunaniexar C.(Q, R™).

[Tosrydenbl HEOOXOIMMBIE W JIOCTATOYHBIE YCJIOBUS CYIECTBOBAHUS
euucTBerHOrO pemtenus v* (z,t) € C.(Q, R™) ypasuenus (1). Ilocrpoe-
HO CEMENCTBO PEryJIsipHBIX JBYXTOYEYHBIX KPAaEBBIX 3a/ad, ITO3BOJISAIOIIEe
C 3aJ[@HHOW TOYHOCTBIO ONpPENeauTb v (x,t). YCTaHOBJIEHA B3aWMOCBSI3b
MeK/[y KOPPEKTHBIMHU Pa3PEIINMOCTSIMU UCXO/HOM U allPOKCUMUPYIOIIEH
3aj1a4. Pe3ysibraThl IPUMEHSIIOTCS K CUCTEMBbI JINHEHHBIX TUIEPOOIMIECKIX
ypaBHEHUI BTOPOrO TOPsiJIKa. 3aJaHHBIX Ha [I0JIOCE.

Nilpotency of cronological algebras
Dzhumadil’daev A. S. , Tulenbaev K. M. (S. Demirel University, Almaty)

Cronological algebras appear in control theory (see, for example [1]).
It is an algebra with the identity (a ob)oc=ao (boc+ cob).

Example: Polynomials Clz] under multiplication
a(x) o b(z) = a(x) [, b(zx)dx is cronological. Let a'™ be a right-bracket
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n-power ao (---(aoa)---), where a € A. An algebra A is called nil, if for
any a € A there exists n = n(a) such that a™ = 0. Say that A is nil with
nil-index n if a™ = 0 for any a € A. A is called nilpotent if there exists
some N such that a; o (---(an—10an)---) =0 for any a1,...,an € A.

Theorem 1. Let A be a nil cronological algebra. Then A is nilpotent.
If A is nil with nil-index n, then nilpotency index of A is mo more than
2" — 1.

Theorem 2.Any finite-dimensional cronological algebra over complex
numbers is nil.

References

[1] A. Agrachev, R. Gamkrelidze, Cronological algebras and
nonstationary vector fields, Journal Soviet Math., 17(1079), No.1, 1650-
1675.

O Hebuy>KaaroIieM MHOXKECTBE KOCOTOo IIPOU3BeAeHUS
oToOpa>keHuil MHTepBaJIa
Edpemosa JI. C. (HuxkeropoJckuii rocyaapCTBeHHbBIH YHUBEPCHTET)

Nzydena cTpyKTypa HeOIyKIAIOIIET0 MHOXKECTBA KOCOTO ITPOU3BE/Ie-
HUSA OTOOpaKeHWii MHTepBaJIa

F(z,y) = (f(2), g (y)) mna eex (z,y) € 1, (1)

yaosaerBopsitoriero runorede (H.1%) (rne I = [1 X Iz — 3aMKHYTHIH 1psi-
MOYTONIBLHUK, a 11, Is — orpeskn). Ilycrs T4 (I) — BCIOAY IJIOTHOE HOJIIPO-
crpamcTBo mpocrpancTsa Cl-riaakux orobpaskenuit Buga (1), cocrosiiee
u3 orobpazkennii ¢ ()-ycroiramsbiM (B C'-HOpMe) aKTOPOTOOparKeHHEeM.
Ckaxxkem, uro F € T}(I) ynosnersopser rtumorese (H.1*), ec-
JIA CYIIECTBYeT HaTypaJibHOE UYHCJIO 7Ng TaKoe, YTO OTOOparKeHUsI
Sn : {9z mtacay) — 272 6n(gz,n) = $2(gs,n), HENPEPBIBHBI JJIsT BCEX
n=mnoj, j > 1, (31€Ch Gu,n = Gpn-1(z) O --- O Gf(x) © gu, §2(+) — HEOTY K 1A-
FOITIee MHOYKECTBO, 22 — IIPOCTPAHCTBO 3aMKHYTBIX MOIMHOKECTB OTPE3KA
Iy).
IToc/ie0BaTEIBHOCTD OTOBPAKEHUIT 1y, = Sn © pn : Q(f) — 22 (31ech pn
— C'-npencrasienue takoe, 9To P () = gu.n i Beex x € Q(f)) Moxker
JIEMOHCTPUPOBATDH PA3JIUYHbIE TUIIBI (DYHKIIMOHAJIHHOTO TOBEJIEHUS] OT OT-
CYTCTBUS TIOTOYEYHON CXOIMMOCTH 10 PABHOMEPHON CXOIUMOCTH. YCTAaHOB-
JIEHBI TEOPETUKO-MHOYKECTBEHHBIE COOTHOIIEHUST MEXK/Iy I'papukamMu oToo-
paskenuit 1, (n = noj, j > 1) u rpaduxom Q-byuxuuu ¢ : Q(f) — 22, rue
((x) = Q(F)(x) must Becex © € Q(f), QF)(z) ={y € I : (z,y) € QF)}
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— cpe3 F-umebmyxmatomiero muoxkecrBa Q(F) mo =z € Q(f). C ucmosb-
30BaHMEM STUX COOTHOIIEHWI JAHO KAYECTBEHHOE OIMCAHWE CTPYKTYPbI
HEeOJTY K TAFOIIEr0 MHOYXKeCTBa oToOpaskeHust (1), yI0BIETBOPSIOIIETO TUITO-
reze (H.1"). [IpuBenennr mpuMepsl.

Discrete spectrum of complex Jacobi matrices and Pavlov’s
theorems
Egorova I., Golinskii L. (Institute for Low Temperature Physics,
Kharkov, Ukraine)

Let

aop bl C1

be a complex Jacobi matrix with

lim a, = lim ¢, =1, lim b, =0,
the operator J is a compact perturbation of the discrete Laplacian Jy. We
say that J belongs to the class P(0) if

lan — 1|+ |en — 1] + |bn| < C1(exp(—=C2n®)), n—o00, 0<pB<1.

Theorem 1. Let J € P(B), 0 < 8 < % and let E be a limit set of
the discrete spectrum oq(J). Then E is the closed set of the Lebesque
measure zero and its Hausdorff dimension obeys dim E < (1-28)(1—3)"1.
Moreover, if J € P(3), then E = @ (04(J) is a finite set).

Theorem 2. For arbitrary € > 0 and —1 < X < 1 there exists an
operator J € P(5 —¢€), such that E = {\}.

Cauchy problem for fractional diffusion equations
FEidelman S. D. , Kochubei A.N.
(Institute of Mathematics, National Academy of Sciences of Ukraine)

We consider an evolution equation with the regularized fractional
derivative of an order o € (0,1) with respect to the time variable, and a
uniformly elliptic operator B with variable coefficients acting in the spatial
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variables. Such equations describe the anomalous diffusion on fractals, for
which the average square displacement of a diffusive particle behaves, for
a large t, as const -t“.

The case of a homogeneous equation with B = A was studied in [1,2]
where the fundamental solution of the Cauchy problem was constructed
and investigated. For equations with variable coefficients, a uniqueness
theorem for the class of bounded functions (in the case n = 1, also an
exact uniqueness theorem for the class of functions of exponential growth)
was proved in [2].

In this work we construct, under certain conditions upon the coefficients
of the operator B, the Green matrix of the Cauchy problem for the general
case. Its properties are, in many respects, different from the properties of
similar objects of the classical theory of second order parabolic differential
equations. For example, already in the case B = A the fundamental
solution Z(t — 7, — &) has a polar singularity at the “diagonal” = = &.
At the same time, the tools developed in the general theory of parabolic
systems [3] are useful for the construction of the Green matrix in the present
situation.
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HexkoTopbie acnekThbl aHajioruu Mexkay auddepeHnnaabHbIMU
YPaABHEHUSIMU HETOJIOHOMHBIX CUCTEM ONTUKU W MEXaHUKU
EwmenpsinoBa U. C. (Huxkeropojckuii rocyapcTBEeHHbBIH YHUBEPCUTET),
Maspigna I B. (Uacruryt npukiaaaaoii ¢pusuku PAH)

B crarpe [1] . B. Manbikuna u 1O. . Heiimapka moka3aHo, 9TO CBS3b
MEXKIy COCTOSTHUEM 3JIEKTPOMATHUTHOTO TOJIsT B CKPYYEHHOM OIHOMOIO-
BOM BOJIOKOHHOM cBeToBOjie (OBC) ¢ iMHeHBIM ABYIIy 9elIPeIOMIIEHIEM U
YIJIOM €ro KpydeHUsI HOCUT HEeroJOHOMHBIN Xapakrep. IIaTh mepeMeHHbIX
(oTHOIIEHNE aMILTUTY U (ha3bl JIEKTPUIECKOTO MTOJIsl, yTOJ KPYUEeHUST CBE-
TOBOJ[a ¥ JIJIMHA, OTCYNUTBhIBaeMasi oT HadaJsia orpeska OBC) noguunnsitorcst
TpeM HeroJJoOHOMHBbIM cBsizsiM. Ontudeckasi cucrema OBC cpaBHuBaercs
C MEXaHUYIECKON CHUCTEMOii, ITpeacTaBJIsoNieii co0oil MOANMUIITMPOBAHHY IO
MOJIeJIb caHeil YallabIrmia, MMeIoeil IsTh 000DIEHHBIX KOOPIUHAT, CTEC-
HEHHBIX TPEMsI HErOJIOHOMHBLIMHU CBsizgMu. Ob6e Momesm 0ObEeKTOB MMEIOT
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IBE CTEIeHW CBOOOILI M OIMCLIBAIOTCI CUCTEMAaMHN HEJUHEMHBIX OOBIKHO-
BEHHBIX TuddepeHInaIbHbIX YPABHEHUN C JOIIOJIHUTEIbHBIMA HETOJIOHOM-
HBIMU CBA3AMU. PaccMaTpuBaeTcsd HECKOJBKO ACIIEKTOB aHAJOTUU MEXKTY
CBOMCTBAMU IIPUBEJIEHHBIX ONTUYECKON M MEXaHUYECKOU CUCTEM.
JIureparypa
[1] Mansikun I.B., Heitmapk FO.U. Hezononommocmsv ceazu cocmos-
HUA INEKMPOMALHUMHO20 NOAA 68 00HOMOJOBOM C6emMOo80de € NUHETHDLM

dsyayuenpesomaeruem u yeaa e2o kpyuerus // Nzs. BY3os. Pagnodusu-
ka. T. XLI, Ne9. 1998. C. 1125-1136.

Kosebanusa BsI3KOI >KUAKOCTU B MPSIMOYTOJIBHOM COCYJE C
YIIPpyToil BCTABKOII HAa CTEHKe
Epmios B. A., Kyreepa I'. A. (Caukr-Ilerepbyprckuii rocyapcTBeHHbBIEH
YHHBEPCHTET)

PaccmarpuBaercss npssMOyTOJIbHBIN COCYI, BHYTPU KOTOPOT'O HAXOJIUT-
csl BsI3Kasl TsxKeJsasi HeCXKUMaeMasl >KUJIKOCTb MPpHU OOJIBINNUX ducjaax Peii-
HOJIbJICA. 3a/1a4a 1ockas. JIHO m o/iHa U3 CTEHOK COCy/a — YKECTKHE, JIPY-
rasi CTeHKa COJEP2KUT YIPYTYIO0 BCTaBKYy. BbIicoTa HEBO3MYIIIEHHON TOBEPX-
HOCTH KHUJKOCTU COBIJAET C BBICOTOW ympyroit BcraBku (Oankm). Cocyn
oKouTcs. J[BUKeHre YKUIKOCTU MTPOUCXOJIUT U3-3a HEHYJIEBbIX HAYAIbHBIX
yCJIOBUM. AMIIJTUTY/Ty BOJIH U TPOTUO OAJKHM CIUTAEM MAJIBIMU. 3a1a9y JIu-
HEapu3yeM.

JIBU>KeHMe >KUJIKOCTU ONuchiBaeTcs ypaBHeHussMu Habe-CTokca u
ypaBHEHUEM HEPa3pPbIBHOCTU. |'paHUYHBIE YCJIOBUSA — ITO YCJIOBUS <«IIPH-
JINTIAHWST> Ha YKECTKUX IMOBEPXHOCTSIX (KECTKOI cTerke u jHe). Ha cBo601I-
HOM TTOBEPXHOCTHU YKUJIKOCTHU CTABSTCS TPU YCJIOBUsI: OJTHO KHHEMATUYIECKOE
" JIBa JIMHAMUYIECKUX YCJOBUS — YCJIOBUE PABEHCTBA HYJIIO KaCATEIbHBIX
¥ HOPMAJIbHBIX HAIPsi?KEHUi. YTIpyrasi MOBEPXHOCTh BCTABKU TAKIKe SIB-
JisieTcsi CBOOOIHOM TTOBEPXHOCTBHIO, HA KOTOPOH CTABATCA KUHEMATHUYIECKOE
1 JIBa JIMHAMUYIECKUX YCJOBHUsSI — YCJIOBUE PABEHCTBA HYJIIO KaCaTeIbHBIX
HaIPsIXKEeHUI 1 ypaBHEHNe KOJieOaH!i OaJIKH.

HensBecTubiMu B 3a/1atde SIBJSIFOTCST BEKTOP CKOPOCTH TOYEK KUJIKO-
cTH, CBOOOIHASI TTOBEPXHOCTD »KUIKOCTU W IIPOrud ymupyroit BctaBku. Bek-
TOP CKOPOCTHU TIPEJICTABUM B BUJE CYMMBI IBYX OIIEPATOPOB, 3aBUCHAIIUX OT
HOBBIX HEM3BECTHBIX (QYHKIUA @ u Y. llpu aTtom dysKIMA @ Oyner rap-
MOHUYECKON (PYyHKIMEH, a PYHKIH 1) OyJAeT yA0BJIETBOPATH yPABHEHUIO
TEILJIONPOBOTHOCTU. ['paHUYHbBIE YCJIOBUS TPEJICTABUMbBI KaK 3aBUCUMOCTH
PYyHKIUMNE @ 1 Y 1 UX TPpOU3BOAHBIX. Ecau unciio PeitHosbaca BeIUKO, TO
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dyHKIMA 1), XapaKTepU3ylollas BAXPEBYIO COCTABJIAIONLYIO IIOJIsI CKOPO-
creil, ecTb (PYHKIUS TUIA TOIPAHUYHOTO CJI0sI (C TOYHOCTBIO IO MHOYKHUTE-
Jisi, 3aBUCSIIErO OT BPEMEHH ).

On an initial boundary value problem in a bounded rectangle
for the KAV equation in fractional order Sobolev spaces
Faminskii A. V. (Peoples’ Friendship University of Russia)

We consider an initial boundary value problem for the Korteweg —
de Vries equation in a rectangle Qr = (0,7) x (0,1)

Ut + Ugze + UUy = 07 (1)

u(0, ) = uo(x), x € [0,1], (2)
w(t,0) = ui(t), w(t,1) =wu2(t), ug(t,1)=us(t), tel0,7]. (3)

Let ®o(x) = uo(x) and for natural m
m—1

O (z) = =P () — D Crom1 1(2) -1 ().
1=0

Theorem. Let wuo e  H*0,1), w e HETY/30,1),
uy € HCETV/30,7), us € H*(0,T) for some T > 0 and s > 0
such, that (s/3 — 1/6) and (s/3 — 1/2) are noninteger numbers.
Assume also, that u{™(0) = ®,,(0), ul™(0) = ®,,(1) for any integer
m € [0,s/3 —1/6), ugm)(O) = ®;,(1) for any integer m € [0,s/3 — 1/2).
Then there exists a unique solution wu(t,x) of the problem (1)-(3)
such, that Diu € C([0,T]; H*~3(0,1)) for any integer I € [0,5/3],
we Hiy ™ Q).

The work was supported by RFBR grant 02-01-00648.

On the null-controllability problem for the wave equation on a
half-plane
Larissa Fardigola (Kharkov National University)

We consider controllability problems for the control system

O*w(x,t)

5 Aw(z,t), w(0,t) = uo(t)ui(z1), z1 €R, 2 >0, t e (0,T),

(1)
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where T > 0, w(,t) € Hi (t € [0,7]) is an unknown
function, wug € B:1(0,T), w1 € Bo(—a,a) are controls,
Bo(v,0) = {v € L*®(v,6) | |v(€)| < aa.e on(y,0)}, Hj is the
Sobolev space, s < 0.

We obtain conditions for solvability of null-controllability problem
and approximate null-controllability problem for system (1). To get these
results we use the transforms of Fourier and Hankel. We also reduce
solving of approximate null-controllability problem to the the Markov
power moment problem.

dopmysia cJIeOB AJisi KOMIIAKTHBIX BO3MYIIEHUN JUCKPETHBIX
orepaTopoB
Qazynmun 3. FO. (Bamkupckuii ['ocynapcTBeHHbBIH YHUBEPCUTET )

I[Iycre T' = T™ moayorpaHMYeHHBIH CHU3Y IUCKPETHBLIA omeparop B
ruiboepToBOM IIpocTpancTBe H, V — camoconpsi>keHHbIN omepaTtop B H
n3 kiaacca SP, 2 < p € N. O6oznaunm deped {A;g}rey n {pr}re; coor-
BETCTBEHHO COOCTBeHHBIEe umcJia oreparopoB I' u L =T + V|, nponymepo-
BaHHBIE B IIOPsIIKE BO3PACTaHUSI C yI4eTOM UX KpaTHocrei. bazuc B H u3
OPTOHOPMUPOBAHHBIX COOCTBEHHBIX BEKTOPOB oriepaTopa 1’ 0603HaUNM |e-
pe3 {fr}re1, a OyHKIMIO pacrpeesieHnsi COOCTBEHHBIX YUCEJ OlepaTropa
T —uepes N(t) = >, - L.

CrpaBenmBa

Teopema. Ecau N(t) = o(t?/?=2), 2 < p € N nput — oo, mo
CYWECMBYem nocaedo8ameabhocmsd {nm tm—1 C N maxas, wmo

m— 00

im Zm [)\k: + (ka;, fk;) — ,uk] = 0.
k=1

HauanpHo-KpaeBasi 3ajja4ya JJist
ajirebpandecko-andpepeHnnajibHO CUCTEMbI YpPaBHEHUN C
YaCTHBIMHU ITPOU3BOJIHBIMU
Qenopos B. E. (HenstobuacKuit rocyiapCTBEHHBIH YHUBEPCUTET)

PaccMOTpUM HAYAJILHO-KPAEBYIO 318y
u(z,0) = wo(x), v(x,0) =vo(x), w(x,0) =wo(x), x €, (1)

u(xz,t) =v(x,t) =w(x,t) =0, (x,t) €N xRy, (2)
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AJ1d CUCTEMBI ypaBHeHI/Iﬁ

m(z)ut(x,t) = Au(x,t), (z,t) € Q xRy, (3)
n(x)wi(xz,t) = Av(x,t), (x,t) € Q xRy, (4)
0=Aw(z,t), (x,t)€QxR;. (5)

Bnech {2 C R® — orpannvyennast obactsb ¢ rpanureit 0§) kiaacca C°°, pyHK-
st m(z) € Lo () meorpunarensua, a dynknus n(x) € Loo(S2) crporo
HIOJIO’KUTE/IbHA [TOUTH BCIOLY B obsactu §).

Penyuupyem 3amaay (1) — (5) k 3agaue Komm w(0) = uo ayis ypaBHeHust

Lu(t) = Mu(t). dnst sToro Bosbmem U = (f;l ()%, F=(H Q)

m(z) O O A O O
L= O O n(x |elU;F), M= O A O | eLlU;F).
O O O O 0 A

[Tokazano, uro omeparop M cuibHO (L, 1)-paguasen [1], mosromy cyiie-
CTByeT CHJIbHO HEIPepbIBHAs pa3peniaroniasl IOJIyTPYIa CHACTEMBbI, BbI-
pOXKIAIoMAascad Ha sgape U M-IIpucoeMHEeHHBIX BEKTOpaxX BBICOTHI 1 orme-
paTopa L.

[1] ®enopos B.E. Bupootcdentnvie cusvho HenpepuieHvie NoAY2pynnb
onepamopos// Anrebpa n ananuz. 2000. T.12. Bem.3. C.173-200.

AcuMmnToruyeckoe moBeJIeHue PEeIleHUuN IMOoJIyJIMHEHNHOr O

1apaboJInYecKOro ypaBHeHUs B I[[UJINHIPE
Oummmonosa U. B. (MATU-PI'TY uwm. Ilnoskosckoro)

PaccmarprBaioTcst perreHust oIy InHeHOrO TapabOInIeCcKOro ypaBHe-
HUST
ur = Au — a(x) f(u), a(z) >0

VIIOBJETBOPSAIONINE ycjoBuio Heiimana g—x = (0 ma rpaHHIEe ITUJIUHIPA

(x,t) € Q x Ry, Q — orpanuyennasi obinacts B R ¢ junmmuiesoii rpa-
HUIIEN.

[Ipenmonaraercst, yro f(u) — HempepbiBHAsT Bo3pacraromias yHKIHs,
f(0)=0, f'(u) — 0 npu u — 0, % BO3PACTaET.

[Ipu 3TUX TPEAIONIOKEHUSIX JOKAZBIBACTCS, YTO BCE PEIICHUsI CTPEMAT-
ca kK 0 mpu t — oo. M3ydaeTcs acCHMOTOTHYECKOE MOBEJIEHUE MPHU t — 00
pelennii, KoTopble COXPaHAIOT 3HaK mpu t > 0, 1 perrenuii, Koropble 00-

pamatoTcd B 0 ipu KaxkJ oM t.
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Hapsany c omeparopowm Jlamnaca B crapiieit 9acTu ypaBHEHUS MOYKET
OBITH PACCMOTPEH PABHOMEPHO JJIJTUIITUUYECKUI OIIEpaTOp B JIUBEPTEHTHOMN
dopmMe ¢ repeMeHHBIMI KO3 PUIImeHTaMuy.

Integral estimates to the rate of decay for solutions of the wave
equation in unbounded domains
Filinovskii A. V. (Moscow State University)

Let 2 C R", n > 2, be an unbounded domain whose closure does not
contain the origin, with smooth boundary I'. Let us consider the first mixed
problem for the wave equation

up —Au =0, (t,x) € Q= (t>0) x €,

u(07$) - f(w)a ut(0> ZU) - g(az),
ulp =0, t>0.

Assume that the initial functions are real-valued, smooth on Q = Q U,
compatible with the boundary condition and boundedly supported.

We study the behavior to the local energy
Er(t) = fgm{|x|<R} (uf (t, ) + |Vau(t,z)|?) dz, R > 0, for the solution of
problem as t — oo. The surface I' is called star-shaped with respect to the
origin, if

(v,z) <0, zel, (1)
(v is the unit vector of the outward pointing normal to I'). Let
S, =QnN{|z| = p}, p> 0, and let X, be the set of points = belonging to
the unit sphere and satisfying px € S,. Denote by A\, the eigenvalue with
the least possible modulus of the Laplace-Beltrami operator in 3, with
zero Dirichlet data on 9%,. Let Ag =1lim ||

Theorem 1. Let n > 2. There is a positive constant A* depending on
n and such that, for any domain Q@ C R"™ satisfying condition (1) and such
that Ao > A*, the relation [J°t*Er(t)dt < oo, R > 0 holds.

Theorem 2. There is a positive constant n™ such that, for
n > n*, for any domain Q@ C R™ satisfying condition (1), the relation
[ t?ER(t) dt < oo, R > 0 holds.

Acknowledgments. This work was supported by the RFBR Grant N
04-01-00618.
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O6 omHOM HepaBeHCTBe Ha COOCTBEHHBbIe ducJja 3aaa4 Jlupuxie
n Helimana
@usonoB H. (C.-Ilerepbyprckuii rocyjapcTBeHHbBIH YHHBEPCHTET)

IIycrs Q — obmacts B RY. O603HaxmM uepes Ag (COOTB. fix,) COBCTBEHHEIE
gucya 3agaau Jupuxie (coors. Heiimana) miist oneparopa Jlamiaca B 9Toit
0bJiacTH, IPOHYMEPOBAHHBIE B IIOPSIIKE BO3PACTAHUS C YIETOM KPATHOCTH.
IIpeamnonaraeM, 9To crieKTpbl 00emx 3aja4 IUCKpeTHbI. Ilpu d = 2 gjsa
obytacTH, orpaHuYeHHOM aHaauTH4deckoit kpusoii, [lomma u Cere ([P], [S]),
JTIoKa3a/M (UCIIOIb3yst KOH(MOPMHBIE OTOOpaYKEHUsI ), ITO ft2 < YA1, TIE Y —
abcosrroTHasi KoHCTaHTa, ¥ < 1. JleBun u Baiiu6eprep ([LW]) B npoussoss-
HOIl Pa3sMEpPHOCTU YCTAHOBUJIM HEPABEHCTBO [ikx11 < Ak IIPU YCJIOBUHU, YTO
cpenusas kpupusna C°T*-riaaxoit rpanumpt 0f) HeoTpuaTesbHa. Opui-
neugep (|F]) mokasan (ucmosb3yst nceBnoanddepeHnuaibHbIi orepaTop
"or Hupuxse k Heiimany"), 9ro pr+1 < Mg JJjIs OTPAHUYEHHBIX O0JIa-
creit ¢ 0 € C'. Mbl IpeabsIBIM IIPOCTOE TOKA3ATEIHCTBO HEPABEHCTBA
Pr+1 < Ak B OOIIEll CUTyaInu.

Teopema.llycms d > 2, obracmsy Q C RY makosa, wmo eaooicerue
W5 (Q) C La(Q) xomnaxmmo u mepa obracmu xoreuwna, |Q < oco. Tozda
Pr+1 < Ak npu ecex k.

JIuteparypa

[1] G. Polya, Remarks on the foregoing paper, J. Math. and Phys.
(1952), vol. 31, p. 55-57.

[2] G. Szegd, Inequalities for certain eigenvalues of a membrane of given
area, J. Rat. Mech. Anal. (1954), vol. 3, p. 343-356.

[3] H. Levine, H. Weinberger, Inequalities between Dirichlet and
Neumann eigenvalues, Arch. Rat. Mech. Anal. (1986), vol. 94, p. 193-208.

[4] L. Friedlander, Some inequalities between Dirichlet and Neumann
eigenvalues, Arch. Rat. Mech. Anal. (1991), vol. 116, p. 153-160.

Topology of solutions of analytic differential equations in C2.
Kupka-Smale property.
Firsova T. (MSU)

It is well known that a solution of a real differential equation is
topologically trivial. It is either a point, or a line, or a circle. For complex
time the situation is more difficult: the solution is a Riemann surface and
it may have fundamental group with any number of generatives. Hence the
natural question is: what is the topological type of a generic differential
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equation? In this work we consider equations:

dil?l _ fl (:Ul, :132)
dJ?Q fz(ﬂ?l,xg)

where fi(x1,22), fo(x1,22) are analytic in C*. We consider equations in
the topology of uniform convergence on compact sets. We call the equation
generic if it belongs to a residual set.

Main results:

Theorem 1. Generic vector field of type (*) determines a foliation
whose leaves are topological disks, all but a countable number of topological
cylinders.

Theorem 2. Generic vector field of type (*) is Kupka-Smale.

To preturb the equation we use approximation theory technics, namely,
Vermer and Stolzenberg theorems about polynomial approximation of
continuous functions on curves imbedded in C".

On the clamped buckling eigenvalues
Friedlander L. (University of Arizona, Tucson, USA)

Let v; be the eigenvalues of the problem A%u+vAu = 0 in a Eucledean
domain, with the condition u(z) = Vu(z) = 0 on the boundary, and let \;
be the eigenvalues of the Dirichlet Laplacian in the same domain. Payne
conjectured that, for planar domains, v1 > A3. I will show that this is
not the case. Moreover, if a domain is close to a disk then most likely
1 < Az. On the other hand, for domains that are invariant under rotation
by the angle /2, the Payne conjecture holds. I will also review the status
of another conjecture of Payne: vy > Ax1. This conjecture remains open.

About the quasistationary approximation for Stefan problem
Frolova E. (C.-Ilerepbyprckuii 3/IEKTPOTEXHUYECKUH YHUBEPCUTET)

We consider free boundary problems for elliptic equations such that
Hele-Show and Mullion-Sekerka problems. These problems appear, when
one studies the process of solidification and liquidation of materials with
zero specific heat and they can be considered as the quasistationary
approximation for one and two phase Stefan problems. We prove local
solvability of these problems in anisotropic Sobolev spaces. The proof
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is based on the careful analysis and coercive estimates of solutions to
linearized problems in given domains.

On regular and singular perturbations of waveguides
Gadyl’shin R.R. (Bashkir State Pedagogical University)

We consider regular and singular perturbations of the Neumann and
Dirichlet boundary value problems for Hém) := —(A+pm ) in n-dimensional
cylinder IT = (—o0, 00) xQ, where  C R" ™ is a simply connected bounded
domain with C°°-boundary for n > 3 and is an interval (a,b) for n = 2.

We indicate by p., the eigenvalues of —A’ := — (% + -4 6‘9722) in €,
Bi < pjt1, j =1,2,... subject to the same boundary condition as in the

original non-perturbed problem. The Neumann problem is a mathematical
model describing acoustic waveguide while the Dirichlet one corresponds
to a quantum waveguide. It is known that unperturbed boundary value
problems have no eigenvalues. At the same time eigenvalues can emerge
under perturbations. We study the questions on existence and absence of
such emerging eigenvalues and constructing their asymptotic expansions.
The regular perturbation is performed by a small localized linear operator
of second order. The example of such operator is a small complex potential.
Other examples are small deformations of strips and cylinders which can
be reduced to the case we consider by a change of variables. As a singular
perturbation we consider the switching of type of boundary condition at a
small segment of the boundary.

The work is supported by grants of RFBR (02-01-00693, 02-01-00768)
and by the program ”Scientific Schools” (1446.2003.1).

CxoamMoOCTh PA3HOCTHBIX CXEM M METOJAa HEIIOCPEACTBEHHOTO
MOOeJIMPOBAaHUs K PeEIleHnsIM ypaBHEeHUA CMOJ‘IyXOBCKOI‘04
Tlankua B. A. (O6HMHCKUHIT rOCyIapCTBEHHBIH YHUBEPCUTET aTOMHOH

SHEPreTHKH)

[Tycte B 06beme V(N) paccmarpuBaercs cucrema u3 N YaCTHI], UMe-
IOIMUX 3HAYEHWsI MAacChl BO MHOYKECTBE HEOTPUIATETbHBIX uuces. [Ipesmmo-
JIOZKUM, 9TO YACTUIIBI XAOTUIECKU JBUKYTCst B V (IN), UCHBbITbIBasI TAPHbBIE
CTOJIKHOBEHU S, BO BPEMSI KOTOPBIX YaCTHUIIbI MOTYT CJAUBATHCHA, 00pa3ys da-
CTHUIbI CYMMapHOIi Macchl (akT KoaryJsinuu). [IpuasaToii MaTeMaTuIecKoit

4 Brmmosseno npu nopgep:kke PO®U, rpant 02-01-01014a

68



MO/I€JIBIO TIporiecca KoaryJsiiiuu pu N — 0o, V(N) — oo siBsieTcst KuHe-
Tudeckoe ypaBHeHne CMOJIyXOBCKOTIO.

Hacrosimmast paboTa mocBsIIieHa BOIIPOCY O CBSI3U CXOAMMOCTU PA3HOCT-
HBIX CXe€M K pelleHusIM 3ajadu Koy u IpenesibHOrO IIOBEJIEHUsl PU
N — o0, V(N) — 00 pe3yabTaToB MPSMOr0 CTATHUCTHYIECKOTO MOJIEJIU-
poOBaHUA KOATYJISIIUN, OCHOBAHHOT'O Ha CJIYYAMHOM PO3BITPHIIIE aKTOB KOa-
TYJISIIIAY Ha YPOBHE OTIEJIbHBIX YacTuil. Ha 3ToM myTH moJrydyeH MmaTeMaTu-
qecKu cTporuii BbIBoJ ypaBHeHud CMOJIYXOBCKOI'O JIjIs IIMPOKOIO KJIacCa,
WHTEHCUBHOCTEN KOATyJIAIMA U HAYAJbHBIX JaHHBIX.

IIpu BbIIIOJTHEHUU YCJIOBUIT TeOpeM KOPPEKTHOCTU yCTaHABJIMBAETCSI,
qT0 pernieHne 3aaaqu Ko ayst ypaBHeHns CMOJIyXOBCKOTO SIBJISIETCS IIpe-
JEeJIOM TIOCJIEIOBATEIbHOCTH CPEIHUX KOHIIEHTPAIUi, ITOJIyIeHHBIX MEeTO-
JTOM HerocpeicTBeHHOro Mofeaupoanus (Moure—Kapiio) npu mociteioBa-
TeJIbHBIX NPEJIEJIbHBIX Iepexofax: cHadajga N — 00, a 3aTeM yCTPEMJIIEM
rmapaMeTp CPe3KH MHTEHCUBHOCTHU B3anUMOIeiiCTBUS K OECKOHEUIHOCTH.

TectupoBanue meroma MouTe—Kapiio mpoBeaeHoO B Ij1d pa3JIMIHbIX BHU-
JIOB MTHTEHCUBHOCTH KOAT'YJIAINY U HaYaJIbHBIX JTAHHBIX ITOCPEICTBOM CPaB-
HEHUsI C TOYHBIMU pelieHusiMu 3aja9u Ko, JlaHHble BBIYUCIATETBHBIX
SKCIIEPUMEHTOB YKa3bIBAIOT HA JIOCTATOYHO OBICTPYIO CXOAUMOCTD ITPHUOJIH-
JKeHU# K ToYHbIM pertenusaM npu N ~ 200.

ITocTpoenune acuMOTOTUYECKUX PeEIIeHuil 3adadu 00
aBTOpe30HaHCe
Tlapupynmuua P.H. (MacTuryr marematukn, Ya)

Uccnenyercsa HemuHeiHOEe ypaBHEHUE BTOPOIrO MOPsIKA, BO3MYIIIEHHOE
OBICTPO OCHUJLIUPYIOIEN (DYHKIIUEH C MaJIOM aMILJIUTYIOMN:
d*u d(7)

ﬁ—I—F(u):sfcos — | t>0, 0<exl, T7T=c¢t.

B kauecTse dasbl BosMmymienns 6eperca dynknusa ® (1) = 74+7°¢(7); Hem-
neitnas gyuxmms F(u) umeer Bum: F(u) = u + au® + bu® + ug(u); 3mecn
¢(7), g(u) — rmagxue bynxumu, a® + b> # 0.

PaccmarpuBarorcst perennsi, KOTOpble B HA9aJbHBII MOMEHT HAXOIsIT-
csi BOJIM3W YCTONYMBOTO TOJIOXKEHUsI PABHOBECHsT HEBO3MYIIIEHHOTO ypaB-
HeHust. [lyist TakuX perneHuii craBuTCs 3a/1a9a O MOCTPOEHUN ACUMIITOTUKI
pu € — 0, TpuroHoM Ha 60bIIIOM BpeMeHHOM nHTepBaje 0 < t < (9(8_1).
Ocobblit MHTEPEC MTPEJICTABIISIIOT PEIIeHNs, aMILIATY/1a KOTOPbIX HAPACTAET
co BpemeneM 1o BesmanH nopsiaka O(1).
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fBJIeHue CyIeCcTBEHHOTO POCTa aMILJIUTYAbl KOJIEOAHUM PEIeHsT HeJT1-
HEIHOHN 3a1a9i HPUHATO HA3bIBATh aBTOPE30HAHCOM. VICKOMBbIE perreHus:
oruchIBaT 310 gaBjeHne. [lomobHble 3 dheKTh BOSHUKAIOT B psijie (pusu-
9eCKUX CHUCTEM, HAIIPUMEpP, B YCKOPUTEISAX PETATUBUCTKUX YACTHIIL.

B pabore MmeTomoM coryiacoBaHust ITIOCTPOEHO IBYXITapaMeTPUIECKOe Ce-
MeNCTBO acHMITOTHYeCKUX perennit ypasuenus (1). [Toctpoennast acumi-
TOTHUKA MOXKET ObITh OOOCHOBAHA.

Nonlinear Instantaneous Processes with Ordinary Differential

Equations
Gichev T., Angelova R. (Sofia, Bulgaria)

Let t € (to,T) and ¢ € (0,e0). For T' — to and € — €¢ in [to,T] we
consider the system

dx

— = Az, hware(t) + B(z, thar<(t) + g, 1) |

where z is an m-dimensional variable, A(x,t) is a diagonal matrix of order

m with positive diagonal elements; the function ar.(t) is a scalar function

and lir% ar:(t) = co. Let zr:(t), t € [to,T] be a solution of the system
E—

with initial conditions z(to) = x°. We give sufficient conditions, for which
the following relationship is valid about the values of the variable at the
end of the instantaneous process:
¢t = lim limzr.(T) = A (27, t0)B(z ™", to) .
T—tg e—0

The obtained results are applied toward the analysis of the instantaneous
switching in nonlinear electrical circuits.

Uniqueness and nonuniqueness for semilinear parabolic

equations with nonlinear integral boundary condition
Gladkov A.L. (Vitebsk State University)

We consider the following nonlocal initial boundary value problem:

ur = Au + c(x, t)uf for x € Q, t >0,
u(z,t) = [, k(z,y,t)u'(y,t)dy for z € 9Q, t >0,
u(x,0) = uo(x) for x € Q,
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where €2 is a bounded domain in R™ for n > 1 with smooth boundary OS2,
p > 0 and [ > 0. Here, c(x,t) is a nonnegative locally Holder continuous
function defined for x € Q and t > 0 and k(x,y,t) is a nonnegative
continuous function defined for x € 99, y € Q and ¢t > 0. The initial
data uo(z) is a nonnegative continuous function satisfying the boundary
condition at t = 0.

We prove uniqueness with any initial data for min(p,l) > 1 and
with nontrivial initial data otherwise, nonuniqueness of solution with
trivial initial data for p < 1 or [ < 1. The criteria for nonexistence of
global solutions for sufficiently large initial data, global nonexistence of all
nontrivial solutions as well as global existence for small initial data are
also given. Analogously results have been obtained for heat equation with
absorption term.

CuHrynsipHble BO3MYIIEHUsI CAMOCOIIPA>KEHHBIX OEePaTOPOB
I'mazkosa M. IO. (BopoHexKcKuit apXuTeKTyPHO-CTPOUTETbHBIH
YHHUBEPCHUTET)

Teopema. Ilycmv H — 2uavbepmoso npocmpancmseo, A — meoepa-
HUMEHHDLT 02paHu“eno obpamumwvili onepamop 6 H. Ilycmv L — nodnpo-
cmparcmeo H, B : L — L — oepanudernvili cumMmempuseckut, onepamop,
maxoti wmo obaacmv 3nanernuti onepamopa (I — PA™'B) ran (I — PA™'B)
samxHyma. Onepamop P — opmonpoexmop wna L.

Tozda caedyrouwgue npeonosodHCeHUs FKEUSANCHTHDL: N
(1) cywecmeyem camoconpsaorcertnili onepamop A, maxot wmo L C dom A,
Z\ £ = B u obaacmo onpedeaenus onepamopa A’ == AN A naomna 6 H;
(4i) mmooicecmeo D := {f € dom A : (Bzx, f) = (x, Af), x € L} naommno &
H;

(ii3) ran (I — A-1B) NdomA C ran(l — A" 'B), uw Bx = Az daa
x € LNdom A. N N

Ecau evinoareno (14)—(iii), mo das onepamopa Ay : dom Ay = L+ D wu
A(z+ f) =Bz + Af, 2de x € L, f € D swinoaneno (i).

CaencrBue. [Ipednonosicum, “mo onepamop A — nososcumenrvhoil, a
B — nenoaosicumenvhriti. Toeda A cywecmeyem mozda u moavko mozda,
koeda L Ndom A = {0} u A; = AT.

Teopema 2. [Tycmv H — cenapabeavroe 2usbbepmoso npocmparcmeo,
M — nodnpocmparcmeo 'H. Ecau A : H — H — neoeparurenHvitl camoco-
npastcernnviti onepamop, B : M — M — camoconpasicennoiti onepamop u
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o(Bi1)No(A) =0, mo cywecmesyem CAMOCONPAIHCEHHDLT ONEPATNOP A ma-
xot, wmo AN A naommo onpedener u A\ B(oBy)H UBOMEMPUYECKU nodoben

onepamopy Bi; ede E — CNEKMpPanvHas GYHKUUS onepamopa A.

Smooth dynamical system without convergence of the
Krylov-Bogolyubov procedure
Golenishcheva-Kutuzova T. (MI'Y)

Bowen’s example or, so called, heteroclinic attractor is an example of
a dynamical system with nonconvergence of time averages. This is the
following two-dimensional dynamical system: two saddles such that the
outgoing separatrix of each saddle coincides with the incomming separatrix
of another one. Eigenvalues of these saddles are chosen in such a way that
trajectories from interior approach the "separatrix eye".

The Krylov-Bogolyubov procedure is a time averaging of the initial
measure (with choosing a converging subsequence in order to construct an
invariant measure). The following problem is investigated: to investigate
convergence of the sequence of time averages in Bowen’s example (i.e.
whether it is really necessary to extract a converging subsequence).

Main Theorem. (joint with V. Kleptsyn) In a Bowen’s example for
almost every initial measure (except for a subspace of infinite co-dimension)
the sequence of time averages is not converging.

An explicit criteria of convergence in the Krylov-Bogolyubov procedure
in a Bowen’s example is found. In the case of nonconvergence the set of limit
points is described (in terms of eigenvalues and initial measure).

Omnpenendaoniue rpaHUYHbIE YCJIOBUS SJINMITUYECKNX KPAaeBbIX
33424 C MaJibIM I1apaMeTpOoM
Tosrortyz C. A.° (BiaauMmupckuii rocyiapcTBeHHBIH YHABEPCUTET)

PaccmarpuBaeTcsa KpaeBast 3aj1a49a JJ1d SJIJTUNITUYIECKOTO YPaBHEHUS T10-
psalika 2mi MaJbIM IapameTrpom € > 0, BeIpokgaromierocsa npu € = 0 B
JITUITAYECKOE ypaBHEHMe Topsiiaka 2mgo (mi1 > mog). Pemmenne 3amatn
UITETCS B BUJIE ACUMIITOTUYECKOTO Psiaa

ue ~ Y e (wi + 500,

5Pabota BbIIOIHEHA IpH noagep:kke PODU, mpoexkt Ne 03-01-00138
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€
e wg HEe 3aBUCHUT OT &, a UIE:) - (bYHKL[I/IH THUIIa IIOI'PaHHUYIHOI'O CJIO.

Nzyuen caydaii, KOrga CUCTeMa I'PAHUIHBIX COOTHOIIEHUH, TTOJTY IaFOIIAXCS
Ha HAYaJbHOM ITare UTEPAIMOHHOIO MPOIECCa MOCTPOEHUsT aCUMIITOTUKH,
HeroJiHa (T.e. He T03BOJIsteT HaiiTn KoddduimenT v((f)), HO, OyJIyYIH JTOII0JI-
HEHHOM COOTHOIIEHUSMHU BTOPOTO Ifara UTEPAIMOHHOIO ITPOIECCa, CTAHO-
BUTCs TI0JIHO#. JIJig TOro ciaydasi mojiydeHbl IPAaHUYIHbIE YCJIOBUHA, KOTO-
PBIM HOJI2KHA, YIOBJIETBOPSTH IIpeebHast (PYHKIUA wWo, U JOKA3aHbI TEO-
peMbl 00 aCUMIITOTUYECKOM PAa3JIOXKEHUU PEIeHUsI NUCCJIEeIyeMON KpaeBoii
3a/1a49U.

On vibration of membrane with soft thin inclusions
Golovaty Yu. (Franko Lviv National University)

We study a singular perturbed boundary value problem for an elliptic
operator of the second order associated with vibrating processes for a clamp
membrane with non-homogeneous stiffness. Let © C R? be a bounded
domain with smooth boundary 02 and v C €2 be a smooth closed curve
without self-intersections. We consider an e-neighborhood w. of v for ¢ > 0
sufficiently small, so that w: C  and dw: € C°°. We introduce the local
coordinates (n,7) on w. where n is an oriented distance to v along the
normal and 7 is the natural parameter of 7. Suppose aop and a are smooth
positive functions and m € R. Let a-.(z) = ao(x) for x € Q \ w. and
ac(x) = e™a(e"'n,T) for x € we. Farther p.(x) = po(x) for x € Q\ we
and pe(z) = p(e 'n,7) for x € w. where pp and p are smooth positive
functions. Let us consider the spectral problem

—div(as()Vue) + p(x)ue = A pe(z)ue in Q,

us =0 on 01, [ue] = [a: %] =0 on dw.,

where the brackets denote the jump on the enclosed quantities on Owe.
Functions p is smooth in €.

The asymptotic behavior of eigenvalues A° and eigenfunctions u. as
e — 0 for five different cases m <1, m=1,1<m <2, m =2 and m > 2
is described. In the last case the spectrum of the limit spectral problem is
essential, namely one consists of eigenvalues with infinite multiplicity.
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O6paTHast 3agava MOHOApPOMUU U (PYyKCOBbI YyPABHEHUSI B
MaTeMaTu4YecKoil pu3mnkKe

Tonybesa B. A. (BUHUTH PAH)

Bynyr paccMoTpeHbl MOAe/bHBIE 33da9d MaTeMaTUIeCcKoil (pusuKu,
IIPUBOASAIINE K OOBIKHOBEHHBIM ypaBHeHusiM Tuna Pykca, a Tak>Ke K ypaB-
HenusiMm lldadda Tuna Pykca, Oosiee TOUHO, K YPABHEHUSIM, SIBJIAIOIIM-
cst obobmeHneM ypaBHeHn KHMKHUKa-3aMOJOIINKOBA. DTO U PaAIlHO-
HaJIbHbIe ypaBHeHus tuna K3, accornumpoBaHHBIE C PA3JIUIHBIMU CUCTE-
MaM¥ KOPHei, CBs3aHHbIE C (DPUBUIECKUMU IPOIECCAMU pPaccesiHusi (BO3-
MOXKHO, C OTParkeHHeM ), U JITUITUIEeCKe cucteMbl bepuapa-Kamkunka-
3aMOJIOIINKOBA, U ¢-PAa3HOCTHBIE ypaBHeHHus Tuma K3, a Takxke cyrnepy-
paBaenne tumna K3. /[y HEKOTOPBIX M3 TUX ypaBHEHHiT OyIeT oxapak-
TEPU30BAHO COCTOSIHUE WCCJIEJOBAHUU O CBSI3U IIPEJACTABJIEHUS] MOHOJIPO-
MHUH CUCTEMBI C IIpeJcTaBJIeHrueM (pyHIaMEHTAJIbHON I'PYNITHI JOITOJTHEHU S
K CHUHTYJSIPHOMY JUBU30DPY yYpaBHEHUSI B OCHOBHOM HPOCTPaHCTBe. BymayT
IIPEACTaBJIEHBI CJIEIYIONINE BOIIPOCHI: OOBIKHOBEHHBbIE TuddepeHInaIbHbIe
ypaBHeHUsT (PyKCOBa THUIIA JIJIsT KOPPEJIAIUOHHBIX MYHKIIUI MOJIe/Ieil TUMa,
Becca-3ymuno-HoBuKoBa, oTBeYalONX BEKTOPHOMY U CIIMHOPHOMY IIpeJI-
CTaBJIEHUSIM, U KPATKUIN BBIBOJ KJaccuuecKoro ypapuenusi K3, mocse gero
OyzeT mpeacTaBJIeHO cyliepypaBHenue Tuiia K3; maH 0030p uccjie10BaHUiA,
IIOCBSIIIIEHHBIX 00001eHNnI0 TeopeMbl [Ipundenbaa-Kono Ha ciayvait pas-
JINYHBIX cucTeM KopHeii (paborebl omy6esoit u Jlekcuna, a Tak:ke paboOThI
B.Tonenano Jlapeno). Byayr cdhopmynupoBanbl 3a1a9u.

On boundary values of polyharmonic functions
Gorbachuk M. L. and Torba S. M.
(Institute of Mathematics, National Academy of Sciences of Ukraine)

In terms of trigonometric series the description of all
solutions of the equation A™u(z) = 0 in the domain
Ko ={z=re" 0<r <1 0<t<2n}is given. It is established
that every solution has a radial boundary value on the unit circle in the
space of hyperfunctions. The necessary and sufficient conditions for the
boundary value to belong to a certain space of functions on the unit circle,
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embedded continuously into the space of hyperfunctions, are presented.
It is also discussed the behavior of such polyharmonic functions near the
singular point z = 0.

On the Cauchy problem for differential equations in a Banach
space
Gorbachuk V. I.
(Institute of Mathematics, National Academy of Sciences of Ukraine)

We consider the Cauchy problem

y'"™ (2) = Ay(z) (1)
y™(0) =y, k=0,1,...,m—1, (2)

where y(z) and f(z) are vector-valued functions with values in a Banach
space B over a field of characteristic zero, A is a closed linear operator on
B, yr € B. In the case where the operator A is bounded in B and the 8-
valued function f(z) is analytic in a neighbourhood of zero this problem is
uniquely solvable in the class of locally analytic at zero 28-valued functions
for any y, € 9. If A is not bounded, then equation (1) may not have
a nontrivial solution in the mentioned class even if f(z) = 0. We give
the conditions on f(z) and yx under which problem (1)-(2) is solvable in
certain classes of analytic vector-valued functions in both archimedean and
nonarchimedean cases.

Integrals that depend on the Cantor stairs
Gorin E. A. , Kukushkin B. N. (Moscow St.Pedagogical Un.)

The classical Cantor function is included in a continuous one—parameter
family. Each function in this family takes the Lebesgue measure to a
measure supported on the set of dyadic rational numbers on (0,1).
Analytic properties of the Fourier and Mellin transforms of these measures
in dependence on the parameter value are studied. For details see St.
Petersburg Math. J., Vol. 15 (2004), No. 3 (Russian original: Anre6pa u
Anamusz, Tom 15 (2003), Beim. 3).
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Attractors and Integral Manifolds for Damped Nonautonomous
Sine—Gordon Equation
Goritsky A. Yu. (Moscow State University)

The following problem in a bounded domain 2 is considered:

92 ou . du

) +2fya = dAu — sinu + g(t, x), 9 lae =0, (1)
u‘t:T - UT($) € Hl(Q)7 (2)
ut‘t:T :p’t:T :pT(x) < LQ(Q) (3)

Here v > 0 is a dissipation coefficient, d > 0 is a diffusion coefficient,
g(t,z) € Cp(R,L2(2)) is an external force. The problem (1)—(3)
generates a process U(t,7)(ur,pr) = (u(t,-),0wu(t,-)). Together with
any solution u(t,x), the problem has also the solutions u(t,x) + 27k,
k € Z. Thus, the process {U(t,7)} can be considered in the phase space
E = (H'()/2rZ) x La(£).

Denote by A; the first positive eigenvalue of the operator —A in the
domain €2 under the Newmann boundary conditions.

Theorem 1. Let d\1 > 4 and v* > (d\1 — 2)?/(d\1 — 4). Then, in
the extended phase space E x Ry, there exists a two-dimensional integral
manifold M that exponentially attracts as t — +oo all the solutions of
problem (1)—(3).

Theorem 2. The closure of the projection of M onto the phase space E
coincides with a global attractor A of the process {U(t,T)}. Thus, the global
attractor A is exponential.

Theorem 3. If g(t,-) is a quasiperiodic function with k frequencies
then the global attractor A is a Lipschitz continuous image of a (k + 1)-
dimensional torus TFT.

The results are obtained together with V. V. Chepyzhov.
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Ciabast yCTOMYMBOCTD JIarpaH>KeBbIX HMPOEKITU
T'oproros B. B., 3axamokun B. M. ¢ (MI'Y)

Bosee nByx mecsarunernit Hazam B.J.ApHoaba Hava n3yvdaTh JarpaH-
>KEBBI U JIEXKAHJIPOBBI MHOT000pa3usi ¢ OCOOEHHOCTSIMH, UCCJIEysd OCOOEH-
HOCTH CEMEICTB T'eOde3WYUeCKUX B BapHUAIlMOHBIX 3a/a9aX C OJHOCTOPOH-
HuMu orpanndenusivu [1]. Cpen nepBble MPUMEPOB TAKMX MHOTOOODa3mii
OKa3aJIMCh OCOOEHHOCTH, CBSI3aHHBIMU C HEKPUCTAJLIOrPAPUIECKUMU I'PYII-
namu orpaxkenuit [2,3]. O6o6rast atu kKoHcTpyKimu A.l'mBerTasnsb 2] BBes
MTOHSITAE YCTOMYUBOCTHU ITPOEKIINY JIarPaH2KeBa U JIeyKaHIpOoBa MHOT00Opa-
3Usi C OCOOEHHOCTSIMU IO OTHOIIEHUIO K BO3MYIIECHUSIM MPOEKIIUU U CUM-
IJIEKTUIECKON (MM KOHTAKTHOU CTPYKTYPHI).

MpI paccMaTpuBaeM €CTECTBEHHYIO MOJINMUKAIIAIO ITOTO IMOHSATHUS U
MTOKA3bIBAEM, UTO BaXKHBIN KJIACC OCOOEHHOCTEN, CBSI3aHHBIX C BEPCAJIbHBI-
MU CeMeHCTBAMM MATPUIl M CJIOXKHBIX oToOpakenuit [4,5,6], okasbiBaeTcs
YCTOMYHUBBIM B 9TOM CMBICJIE.

Pocrok sarpanzkesa mojMHOroobpasusi (¢ 0COGEHHOCTSIMU) KOKACa-
TEJILHOTO PacCIoeHusT Ha3biBaeTcsa 0-yCTOMYIMBBIM €CJIN BCAKasl €ro JarpaH-
»KeBa IIPOEKINs OJIM3Kasl K CTaHJAPHON ITepeBOANTCA B CTAHIAPTHYIO CHUM-
IJIEKTOMOPMDU3MOM, COXPAHSIIOIINM TOAMHOI000pa3ue n HYJIeBOE CeUeHUeE.
Takast ycTOMYMBOCTH SKBUBaJIEHTHA BEPCAJBHOCTHA POCTKA, 3aJIafoInei 3-
TEH30P YMHO>KEHUsSI BEKTOPHBIX I0JIeil Ha Oa3e pacc/IoeHus].

[IpencraBasitoT MHTEPEC CIIEAYIONINE TEOPEMBL.

1. Ilycre L C T*C" - MUHHBEPCAJbHBIA POCTOK aHAJIUTUIECKOIO
JIarpaH;KeBa MHOI0O6pasus ¢ ocobenHocTsMu, u nycrs ¢ : CF.0 — C™,0
TAKOM POCTOK TJIaIKOTO OTOOparkeHWs, YTO WH/IyITUPOBAHHOE JIATPAHYKEBO
MHOroobpasue g* (L) siisiercst 0-ycroitunBbiM. Torma MHOXKECTBO KpUTHAYE-
CKMX 3HAYEHWUIl § COEPXKUTCsI B 06 beauHernn D (L) KayCTUKU, MHOXKECTBa,
MaxcBemia u HyaeBoro ¢pponTa poctka L.

2. Ecimu n = k u g - cobcTBEeHHOE, TO g SIBJISIETCH HAKPBITUEM, Pa3BETB-
nenubiM Hag D(L).

3. Eciu pocrok cioxuoit dyukmunm h = fo p,0 rme f : C" — C
u p : C" — C" rmagkue oToOparkKeHUsI, UMeeT KOHEYHYIO KpPaTHOCTb,
TO oTobparkenue ¢, uHAynupyoomee K f-Bepcanbuyio gedopmanuio h (cm.
[5]) u3 R-sepcanwuoii medopmarnuu h 3amaer 0-ycToHUMBOE JArpaHzKeBO
IIOAMHOI000pas3ue ¢ 0COOEHHOCTSIMU.

6[Tomnepsxano rpanramu PO®H 020100099 u YP0401021.
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KagyecTBennble ucciiegosanus audepeHnnaabHbIX YpPaBHEeHUN
OTpPaHUYEHHBIX 3a4a4 MHOTUX TeJI METOJAaMMN KOMMIbIOTEPHO
aJreopbl

I'pebenukos E. A. | (BII PAH),
TI'anomckuii JI. 5. (Akagemust Ilomsiccka,llosbma,)

Jlaro 0bo0IIeHNEe TIOHATUSI «OTPaHUYeHHasI 3a/4a49a 1 > 3 TeJ» U BbIBe-
JIeHbI ee uddepeHInaaIbHble ypaBHEHUS JIJIs JIIOOOTO IIeJI0r0 Yucaa n > 3.

CdopmynupoBana mepsasi npobsiema [lyankape, BbiBemeHbI (hyHKIIIO-
HaJIbHBbIE yYPaBHEHWUSsI, OIIPEIESIAION(e BCe CTAIIMOHAPHBIE PEIeHUsT TaKIX
3a/1a9 U UCCJEIyeTcsd TpobjieMa nX Pa3permMOCTH METOIaMU KOMITbIOTep-
HO# aJireOphl.

Anaymsupyercst mpobjemMa yCTONIMBOCTH CTAIIMOHAPHBIX PEIIeHU 0
JIssryroBy Ha ocHOBe KAM-Teopumn.
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OaHomapaMeTpuYecKue IMOJIyTPYyIIbl KJIACCOB
I'punaeBa U. B. (BopoHexKcKuii rocy1apcTBEHHBIH arpapHbIH
YHHBEPCHTET)

AHaJIOrMYHO ONpPEIESIEHUIO JIJII OJHOIO OIllepaTopa CKarKeM, 49To J-
6uneckMMarotas nmoayrpymnna {U; i kiracca Coy yIOBIETBOPSIET YCIOBUIO
H, ecsin y s71eMeHTOB 3TOM IOJIyIPYIIIbLI €CTh O0IIAas Iapa MaKCUMAIbHBIX
ceMu1e(PUHUTHBIX UHBAPUAHTHBIX IOAIPOCTPAHCTB L1, U KayKAble TaKne
ITOIIIPOCTPAHCTBA JIOMyCKaioT pasioxenns L1 = Lo[+]LT B mpamyo J-
OPTOrOHAJILHYIO CYyMMY KOHEYHOMEPHOI'O H30TPOIHOIO IOAIPOCTPAHCTBA
Lo M paBHOMEPHO MOJIOXKUTEILHOTO (PABHOMEDHO OTPHUIATEIBHOIO) MO/I-
npocrpancrsa L£F. Tomyrpymma {U;}5°, ymosaersopsier yemosuio K(H),
€CJIM BCE 3JIEMEHTHI IOJIyTPYIILl KOMMYTHPYIOT C OOHUM M TeM Ke .J-
OMHeC>KMMAIOIUM onepaTopoM KJjacca H.

OCHOBHBIM PE3yJILTATOM JOKJIAIA ABJIACTCS

Teopema. [Iycmv {U:}i2g — odnonapamempuueckasn J-bunecotcuma-
rowas noayepynna kaacca Co, a —iA — npoudeodawuti onepamop 2moti
noayepynnui. Tozda cnpasedsuswv, caedyrousue UMNAUKAGUUY:

a) {Us}iZo e HS A € Hi
b) {Us}i2o € K(H) & A c K(H).

Pabora nogmep:xkana rpantTom PODU 02-01-00353.

Peanuzainusa kackagoB Mopca-CwMmeiljia ¢ KOHEYHBIM
MHO>KECTBOM T'€TE€POKJINHUYIECKNX OPOUT Ha 3-MHOTroo0pa3musixX
I'punec B. 3., ITounnka O. B. 7 (Huzkeropojickast rocyiapcTBeHHAS
ADXUTEKTYDHAsT aKaJIeMHS)

I[Iycte M — TpexmepHOe TIjaJgKoe 3aMKHYTOE€ OPHEHTHUPYEMOE MHOTI'O-
obpazune u (G — KJACC COXPAHSIOIIUX OpueHTaIuio guddeoMmopdrusMoB
Mopca-Cwmeitna f : M — M ¢ KOHEYHBIM MHOXKECTBOM I'eT€POKJIMHIIECKIX
opbuT M 0e3 TreTepOKJIMHUYECKUX KPUBBIX. Kaxkmomy muddeomopdpusmy
f € G mocraBjeH B COOTBETCTBHUE TOIIOJOTMYECKUN MHBAPUAHT — CXEMa

" ABrope! 6maromapar PO®U (rpaut 02-01-00098) 3a buHAHCOBYIO MOMIIEPHK-
KYy.
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nuddpeomopduzma. BBeneHo MmoHATHE SKBUBAJIEHTHOCTU CXEM U yCTAHOB-
JIEHO, YTO HEOOXOAWMBIM M JOCTATOYHBIM YCJIOBHEM TOIIOJIOTHIECKOH CO-
MIPsi>KeHHOCTU JBYX auddeomopdu3MoB n3 kKijacca (G dBIFETCs SKBUBa-
JIEHTHOCTh uXx cxeM. CTpykTypa cxeMmbl guddeomopdusma f € G MoxKeT
OBITH OIIMCAHA, C IOMOIILIO AOCTPAKTHOTO 00OBbEKTa, HA3BAHHOI'O COBEPIITEH-
HOM cxeMo#i. ABTOpaMu pereHa mpobaeMa peaJn3alii, TO eCTh 110 KaK 10H
coBepIleHHoiT cxeme mocTpoeH auddeomopdusm f € G, cxema KOTOPOTO
3KBUBaJIEHTHA JIAHHOMN.

KpaeBasi 3agaua aiisa HeauHerHoro ypaBHenus lllpenunrepa Ha
OoTpe3Ke — ajiredbpo-reoMeTpuYvecKuil moaxo/I.
I1.I"T'pubeBny, P.M.Santini (Macruryr Teoperndeckoii @usznku um.
JI.JI.JTanmay PAH)

Mpu1 mccaenyeM KpaeBylo 3ajady JJis HeJuHeiHoro ypaBHeHus I[llpe-
JIMHTEpa Ha OTPE3KE, CBOJIA €€ K MEPUOANIECKON 3ajIade Ha TPAMOM C pas-
PBIBHBIM ITOTEHIMAJIOM U J-00pas3Hoil BHermHe# cuoit. /s Hee crpouTcs
peobpa3oBaHue pacCesiHUs, BBIBOAATCS ypaBHeHusi JlyOpoBwHa, OMUCHI-
BAIOIIe BPEMEHHYIO BOJIIOIUIO CIEKTPaJIbHON KpuBOit m nmBusopa. llo-
Ka3aHO, 4YTO 3a CYeT J-00pa3HOr0 XapaKTepa BHENIHEH CUJIbI YPABHEHWUSI
JlyOpoBuHa OCTAIOTCs JIOKAJbHBIMH, U JIOKA3aHA CXOIUMOCTH 33 IAIOIUX
UX PSIJIOB.

O kJtaccax ypaBHEHUI BBICIIINUX IOPSIZIKOB CO CBOMCTBOM
IlenneBe
I'pomak B. U. (Besopycckuii rocyiapCTBEHHBIH YHUBEPCUTET)

B pabore BhIBOIATCS HOBBIE KJIACChI OOBIKHOBEHHBIX AU depeHIInaIb-
HBIX YPaBHEHUU BBICIIUX TMOPSIIKOB, UMeoIue cBocTBO llenyieBe orcyT-
CTBUS ITOJIBU>KHBIX KPUTUIECKUX TOUYEK Yy pelteHunit 1 0600Iaioniye BbICIINIe
aHaJIOTW TIEPBOT'0 U BTOPOro ypaBHeHust [leHsieBe, 1oty dyeHHbIE CUMMETPUA-
HBIMU PEIYKIMIMU U3 nepapxuu ypasHenuit Kopresera-ne ®@pusa. /s mo-
CTPOEHHBIX yPaBHEHUU HCCJIEAYIOTCA aHAJUTUYECKUE CBONCTBA PEIICHUMN.
[TocTpoens! mmpeobpa3oBanusi BekyiyHaa m Ha UX OCHOBE IIOJIyYE€HBI YCJIO-
BUS CYIIECTBOBAHUS KJACCOB PEITeHN, BhIPAXKAIOIINXCST Yepe3 KJIacChude-
CKHUe TpaHCIleHJIeHTHbIe (PYHKIIMU U perieHud ypaBHeHuit [lensese. /lano
IIpeJICTaB/IeHre MEPOMOP@HBIX PEIIeHni BO BCeil 00IaCTH CyIeCTBOBAHUS.
[IpuBeneHbI TTOJIMHOMUAJJIbHBIE TaMUJIBTOHUAHBI, OIPEJIEIISIONINe SKBUBa-
JIEHTHBbIE CHCTeMbI. B siBHO#I (popme mocTpoeHbl paluoHaJbHBIE PEIIeHUS
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U HOJIyYE€HbI yCJIOBUA UX CYLHICCTBOBAHUA, BbIpaKEHHbLIC Yepe3 UCXOIHbIC
napaMeTpbl YpaBHEHUIA.

Functional and Asymptotic Properties of Integral Transforms
with Bessel- and Watson-Type Kernels
Gromak E. V., Schetnikovich E. K. (BSU)

This is a joint work with A. A. Kilbas (Belarusian State University,
Minsk, Belarus).

The report is devoted to the one-dimensional integral transforms
involving the Bessel functions of the first and second kind, the Struve and
the generalized Watson functions in the kernels. It is proved that these
transforms are special cases of a more general integral transform with the
H-function kernel. Using the theory of such a H-transform, the mapping
properties of the considered transforms on weighted spaces of r-summable
functions are established together with their ranges, representations and
inversion formulas. Explicit form of asymptotic expansions of the above
transfoms at infinity and zero are proved provided that the known density
has the power asymptotic behavior at zero and infinity, respectively. It
should be noted that the obtained formulas contain the power or power-
logarithmic asymptotic expansions.

On Fredholm Solvability of Nonlocal Elliptic Problems in
Sobolev Spaces
Gurevich P. L. (Moscow Aviation Institute)

Let Q C R? be a bounded domain with infinitely smooth boundary 9Q.
Fix two points g1, g2 € 0Q (g1 # g2). These points divide the boundary
into two (open in the topology of Q) curves I'1 and I'z: 0Q = T'; UT,.

We consider the following model nonlocal problem

Au(z) = fo(z), re€q, (1)

Bju = u(x)|r; + bju(w;(@))lr; = fi(z), wely;j=1,2 (2)
Here b1,b2 € R; wj;(x) is a smooth C°°-diffeomorphism taking some
neighborhood O; of I'; onto w;(0;). We assume that w;([';) C Q,
wi(g1) = q1, wi(g2) = g2, i.e. w;(I';) N OQ # B. The main difficulty in
this case is connected with the fact that solutions of problem (1), (2)
can have power-law singularities even for smooth 0Q and fo, f; (see [1]).
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For this reason, solutions can be outside the corresponding Sobolev spaces
W, (Q).

The following three operators acting on Sobolev spaces can be assigned
to problem (1), (2): P : L2(Q) — L2(Q), P : Wi (Q) — Wi(Q), and
L : W2(Q) — WA(Q) x WiT2(Dy) x Wit3/2(Dy) given by Pu = Au
for w € D(P) = {u € W3(Q) : Bju =0, Au € L2(Q)}, Pu = Au for
u € D(P) ={u e W:?(Q) : Bju=0}, and L = (A, By, Ba).

We prove that the unbounded operator P has the Fredholm property
for any b1,ba € R. The Fredholm property of the bounded operator
L is affected by spectral properties of some auxiliary one-dimensional
nonlocal problem with a parameter, while the Fredholm property of P
additionally depends on certain algebraic relations between Eq. (1) and
nonlocal conditions (2) at the points g1 and g2. These results are true for
elliptic equations of order 2m with general nonlocal conditions in plane
bounded domains with piecewise-smooth boundary |2, 3].

This research was supported by Russian Foundation for Basic Research
(grant 02-01-00312) and by INTAS (grant YSF 2002-008).

Reference

[1] A. L. Skubachevskii, Mat. Sb., 129(171), 279-302 (1986); English
transl. in Math. USSR-Sb. 57 (1987).

[2] P. L. Gurevich, Russ. J. Math. Phys., 10, No. 4, 436—466 (2003).

[3] P. L. Gurevich, Russ. J. Math. Phys., 11, No. 1, 1-44 (2004).

On the problem whithout original conditions for one class of
parabolic type equations in the unbounded domains
Guseinov R. V. (Institute of Mathematik and Mechanik of National
Academy of Azerbayjan)

We are considered external problem whithout original conditions for
one class of parabolic type equations. It is proved the theorem about
existence and uniqueness solution of this problem. In our proof, we have
used Hardy type inequality for functional spaces with non-entire order
derivatives to prove the theorem about existance and uniqueness solution
of this problem.
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Carleson’s type estimate of solutions of the Dirichlet problem

for an elliptic equation
Gushchin A. K. (Steklov Mathematical Institute)

The work of Carleson [1,2] on interpolation by bounded analytic
functions u was based on estimates of the form

/ / ulPdps < const|[ull2, (50, (1)
Q

Here i denotes a measure on unit disk @), p > 1. Carleson found that (1) is
valid for all u € H? if and only if for all z° € 0Q and r > 0 u(B,o(r)) < Cr;
here B,o(r) is a circle in Ry with center in 2° and radius r. Hormander
proved (1) with p > 1 for a harmonic function of n variables in domain
with twice smooth boundary if pu(B,o(r) < Cr™~', B,o(r) is a ball in R,
with center in z° and radius r; see [3]. For solution of homogeneous elliptic
equation this estimates with p = 2 was proved in [4, 5].

This research is a natural extension of works [1 — 6]. Let u be a solution
of Dirichlet problem (a" (z)us, )z, = 0, u = uo on 8Q, for elliptic equation
in bounded domain ) C R,, with a smooth boundary 0@Q. We suppose, that
the normal to OQ is Dini-continuous, the coefficients a” are measurable
and bounded in ) and they are Dini-continuous on the boundary (see
[4]). For simplicity we consider the case, when index number (exponent of
smoothness) a > 0 is sufficiently small.

Theorem. Let measure ¢ on Ra,, suppg C 62 X Q_), have the property:
there exists positive constant C' such that for all xo € 0Q and p > r > 0
¢ (Byo(r) X Byo(p) U Byo(p) X Byo(r)) < Cr" 1o p*

with some € € (0,2a]. Then there is an constant A = A(Q,a"’, «, €) such
that

o 2
/ / o= yl\bgg)‘ dg(z,y) < AClluol|Z,00) 2)
QxQ

for all ug € L2(0Q).
The estimate (2) is valid for all a« € (0,1) without additional
requirements on smoothness of the coefficients a*’ if restriction of measure
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¢ on set {(z,y) € Q x Q : |z —y| < 3dist(z,0Q), |z — y| < 5dist(y, 0Q)}
satisfies some special condition.
Reference

[1] Carleson L. An interpolation problem for bounded analytic
functions// Amer. J. Math. 80 (1958), 921-930.

[2] Carleson L. Interpolation by bounded analitic functions and the
corona problem, Ann. of Math.76 (1962), 547-5509.

[3] Hormander L. LP-estimates for (pluri-) subharmonic functions//
Math. scand. 20 (1967), 65—78.

[4] A.K.I'yuun,O sadave Jupuxae O0as 34AUNMUYECKO20 YPABHEHUA
emopozo nopsadka, Marem. ¢6. 137, 1 (1988), 19-64.

[5] Tymua A.K., Muxaitnos B.II. O paspewumocmu Heaokasvhoix 3a-
day OAA AINAUNMUYECKO20 YPABHEHUA 8MOPo20 nopadka, Marem. c6. 1994.
185, 1 (1994), 121-160.

[6] A.K.T'ymun, Hexomopuie ceoticmea pewenuti 3adawu Jupurie 0af
ANAUNMUNECKO20 YPAGHEHUA 8MOP020 nopadka, Marem. c6. 189, 7 (1998),

53-90.

On a Nonlinear Analogue of the Goursat Problem with Data on
an Unknown Characteristic
J. Gvazava (A.Razmadze Mathematical Institute, Tbilisi)

The problem is considered for one class of quasilinear nonstrictly
hyperbolic second order equations on the plane. One family of
characteristics of these equations is completely defined, while the other
is not defined because of their dependence on unknown values of solutions.
The problem is posed to define a solution by its values given on the arc of
a characteristic of the first family and by values of some combination of a
solution with its first order derivatives given on an unknown characteristic
of the second family. Questions on the solvability of this problem with a
free boundary are discussed.

On the Leznov problem
Habibullin I. T. (Ufa, Institute of mathematics of RAS, Russia)

It is well known that each Lie algebra of finite growth generates a finite
field Toda chain: an integrable system of hyperbolic differential equations
of the exponential type

Uge(n) = e~ =400 <n j <N, (1)
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where A = (A;;) is the Cartan matrix of the Lie algebra. The Lie algebra
coincides with characteristic algebra of the system (1).

The problem posed by A.N.Leznov was whether the system (1)
corresponding to the algebra D, was a reduction of that corresponding
to A, for some m.

Recently positive solution of the problem has been obtained.

An extension of the Ergodic Closing Lemma
Shuhei Hayashi (University of Tokyo)

An extended version of the Ergodic Closing Lemma and its applications
in the direction of the C' Palis Conjecture is considered. One of the main
applications is to create a closed orbit preserving the Lyapunov splitting.
By using this and an extended version of the Connecting Lemma, we get
the following: in the space of C'' diffeomorphisms, ones having an ergodic
measure supported on infinitely many points whose support admits a weak
hyperbolicity associated to the Lyapunov splitting, dominated splittings
with average hyperbolicity on hyperbolic parts and one-dimensional center
direction (if zero Lyapunov exponent is involved), form a dense subset in
the complement of the closure of Morse-Smale diffeomorphisms.

UccnenoBanue pyHKIIMOHAIBHO-ANPDEepEeHITNATIBHBIX
YPaBHEHUN BO30YyIMMBIX CpPe]l
XumupoBa M. B. (Hamumonasbublii YHUBEpcuTeT Y36eKucraHa, TAIKEHT,
Ysbekwncran)

PaccmarpuBarorcsa pe3ymbTaTbl WCCJIEOBAHUN HEJTUHEHHON CHCTEMBI
G YHKIIMOHAJIBbHO- TP EPEHITNATBHBIX YPABHEHUN CAMOPETYJISIIUA B JJjIe-
MEHTapPHOM 00beMe OMOJIOTMYEeCKUX BO30YIUMBIX CpEJl, IIOCTPOEHHBIE Ha
OCHOBE OOIIUX ypaBHEHUHN PEryJISTOPUKU »KUBBIX cucTeM. KauecTBeHHBbIE
HCCJIEeIOBAHUSI PACCMATPUBAEMON CUCTEMbI ypaBHEHUI MOKA3BIBAIOT CYIIlE-
CTBOBaHUE CJIEJIYIONINX PEYKUMOB ITOBEIECHUS PEIIEHU: TTOKOM, CTaIlmOHAP-
HOE COCTOsIHWE, TIpeJieIbHbIe MUKJIBI Tula [lyankape, 1uHaMUYeCKUN XaocC
1 3pdeKT «uepHas JIbIpa» — CPBIB KOJIEOATEJbHBIX PeNIeHuil K 6acceitHy
TPUBHAJIBHOTO aTTpaKkTopa. AHAIN3 00JIaCTH JUHAMUYIECKOTO Xa0Ca B IIa-
paMeTPUIECKOM IIPOCTPAHCTBE MTOKA3bIBAET HAJUYINE MAJbIX PETMOHOB aB-
rokosiebanmii («r-windowss ). Vcciie1oBaHbl 3aKOHOMEPHOCTH PA3BUTHUSI JIV-
HAMUYIECKOTO Xa0Ca, PACIIOJIOXKEHUsI, PA3MEPOB U KOJINYeCTBa «r-windowss»
IyTeM BbIYucieHus sSuTponnu Kosmoroposa, XaycaopdoBoit, nHGOpMAaIin-
OHHOM 1 0o0Jiee BBICIINX Pa3MePHOCTEN.
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PesynbraThl ncciaeqoBaHuit MpuMeEHEHBI JIJT BBISBJIEHUS 3aKOHOMEPHO-
cTeil pa3BUTHUsl apUTMWHU W BHe3amHO# ocranoBku cepiana (rpant 'KHT

AHPY3 41/2000).

On Travelling Wave Solutions to a Nonlinear
Parabolic-Hyperbolic System Arising in a Size Dependent
Population Model
Akif Ibragimov (Department of Mathematics, Texas A&M University)
Jay R. Walton®

Population dynamics is a subject with a rich history and vast literature.
A wide array of mathematical techniques have been applied to modeling
populations depending upon the population features to be emphasized and
the nature of the data that can be obtained. For example, in studying
the time evolution of the spatial distribution of a population one might
model the spatial and time structures as being discrete or continuous,
stochastic or deterministic. In this paper, the focus is upon size structured
populations that are continuous is both space and time. The standard
approach to modeling size in population dynamics is to introduce it
as a structure parameter subject to its own evolutionary law. The size
parameter can be modeled as being discrete, leading to a compartmental
type model or continuous leading to a differential growth law for size
coupled to balance law for number density of each size class. Initially,both
a material and spatial frame are considered which provides a capability
to track the evolution of individual organisms. The primitive attributes of
the population that are modeled are age, biomass, number, motion and
their evolution. The specific modeled studied results from ignoring age
and adopting a simple diffusion model for motion. There results a coupled
pair of nonlinear partial differential equations for number and size density,
the former being of parabolic type and the latter being of hyperbolic type.
Motivated by the classical work of Kolmogorov, Petrovski and Piskunov the
question of travelling wave solutions to the parabolic-hyperbolic system is
investigated.

8Supported by Department of Mathematics Texas A&M University)
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dopMupoBaHUE KOHTPACTHBIX CTPYKTYP TUIIA CTYHNE€HbKH,
CBA3aHHOe Cc KaTtacTpodoili cOopku
Nnena A M., Cyneiimano B.U. ( YenssbuaCKHUI rOCy1apCTBEHHBIH
yauBepcuret, Uacruryr maremaruku YHI] PAH)

UcciieioBasa paBHOMEPHAs U IIOJHAS aCHMIITOTHKA IIPH T + t2 — 00
CIIEINAJIbHBIX PENICHUN OOBIKHOBEHHBIX MU DEPEHITNATbHBIX YPaBHEHUMA

Uy +u’ —tu —x =0, (1)
Upy = U° —tu —z, (2)

CBSI3AHHBIX C PENIEHUsIMH IITUPOKOrO KJACCa YPaBHEHMI MaTeMaTH4eCKOi
dbuzukn ¢ manbim mapamerpom (Wmbuua A.M., Cyneiimanos B.U. TAH.
2002. T. 387, Ne 2. C. 156-158.).

Bcio/ly BHe MaJIoit OKpecTHOCTH KpuBoii = 2/+/27t%/? (B cirygae ypas-
Hernus (1) u nyua (z = 0,¢ > 0) (B cryuae ypaBHeHus (2) rJIaBHBIM YJIEHOM
acuMIToTuKY u(x, 1) siBjisiercst yiajakuit kopeub H (x,t) ypaBHeHusi c6opKu
H?®—tH —x = 0. B 0OKpecTHOCTSX 9TUX KPUTUIECKIX KPUBBIX u(z,t) meHs-
eTcs 09eHb OBICTPO, 00Pa3yst TEM CAMBIM IIPU ¢ — 0O KOHTPACTHYIO CTPYK-
Typy THIA& CTYNEHbKUA. ACHUMITOTHYECKHE pas3jioxKeHus u(x,t) B OKpecT-
HOCTSIX KPUTUYECKUX JIMHUI COIJIACOBAHBI C UX ACUMITOTHUKAMU BHE 9THUX
JINHU.

Pabora BbimosiHeHa 1ipu puHAHCOBOI noj11epkke PODPU ( mpoekTt 03-
01-00716) u douma Hayunsx [HIkosn (rparnt HI11-1446.2003.1).

Nonlocal Multipoint Problem for Systems of PDE with
Variable Coefficients
Ilkiv V. (Lviv Polytechnic National University, Lviv, Ukraine)

In the Cartesian product of the segment (0,7") and p-dimensional torus
(), we consider the following problem with nonlocal multipoint conditions:

0" u = o™ Iy
M n —

0" u
> ) Bja(D)o— =p, 0<ti<---<tu<T, (2
— < Otn=J li=t,
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where the matrix differential operators A;(t, D) continuously depend on

t, matrices Bjo (D) are differential operators with constant coefficients
Bjo(D) = > BjasD?®. By the given vector-functions f = f(¢,x) and

v = p(t,x), one needs to determine the vector-function u = u(t, x).

The problem (1), (2) is not well-posed in the Hadamard sense, the
existence of a solution (specifying the corresponding spaces) is connected
with the problem of small denominators whose lower bounds are to be
established.

For constant coefficients, applying the metric approach makes possible
to establish a solvability of the problem (1), (2) in a scale of Sobolev spaces
of periodic in variable x = (z1,...,x,) functions. In the case of variable
coefficients, for almost all elements of matrices Bjqs, we prove the theorem
of existence and uniqueness of solution of the problem (1), (2) in the spaces
of periodic in x functions whose Fourier coefficients grow exponentially.

Sharp two-sided estimates for the dimension of the attractor for

the Navier—Stokes perturbation of the damped Euler equations

Ilyin A.A. (Keldysh Institute of Applied Mathematics, Russian Academy
of Sciences)

We consider on the torus [0,27L]* the Navier-Stokes perturbation
(with viscosity coefficient v — 0) of the two-dimensional damped Euler
equations

2
atu—l—Zuiaiu:—uu—i—l/Au—Vp—l—f, divu =0
=1

and obtain sharp two-sided estimates of order v~ ! for the fractal dimension
of the global attractor:

o lotfIL ot

VL v

This a joint work with A. Miranville and E.S. Titi.
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O06 onHOM cemeiicTBe omnepaTopoB B npoctpaHcTBe Kpeiitna
Hoxeunos E. .
(Boponexkckuii rocy1apcTBeHHbIH TEXHUYIECKUH YHUBEPCUTET)

BBeneno cemeiicTBO omrepaTopoB M 3, 3aBUCHIIEE OT BEIIECTBEHHOTO T1a-
paMeTpa (3. DTu onepaTopsl JeiicTBYIOT B mpocTpancTBe Kpeitta ¢ nuaedu-
HUTHON MeTpuKoii |-, -], mpu B < 0 coBmagamT ¢ J-HEPACTSATUBAIOIIUMU
orreparopamu, a npu [ < 0 — ¢ paBHOMEPHO J-HEePaCTATUBAIOIIIMU OIIe-
paTopaMu.

1 muHeitHOTO onepaTopa 1’ yCTaHOBJIEH KPUTEPUl, COCTOLAIINMN B KO-
meunoctu unciaa wy = sup{ [Tz, Tx]/||z||? | 0 # = € dom T}, npunamiex-
HOCTU KJIaCCy M 3 ipu HeKoTopoM (3 € R. Jlasiee nokazaHo, YTO BCAKHI OI1e-

parop T knacca Mg (npu jirobom 3 € R) siBjsieTcsi OrpaHUYEHHBIM JIUIITH
OHOBPEMEHHO ¢ orrepaTopoM P_T', rme P— — KaHOHWYECKU#l ITPOEKTOP Ha
OTPUIATEILHOE TIOIIIPOCTPAHCTBO. TakuM ke CBOHCTBOM ObJajaeT u Ipe-
obpaszoBanue [Toranosa-I'unzbypra §(1") oneparopa T' € Mg, eciiu 310 Tpe-
obpaszoBanne nMmeeT cMmbIci. Jlokazano Takxke, aro npu 0 < G < 1 npeobpa-
zoanue d(1') Bcerga CymecTByeT U sIBJISIETCSI OIPAHUIEHHBIM OIIEPATOPOM.
Haiinena omenka Ha HOpMY, U3 KOTOPO#, B YacTHOM ciaydae 3 = 0, BbITeka-
eT XOPOIIO M3BeCTHHIN pe3ynbraT: lIpeobpazoBanue [loramosa-I'un30ypra
J -HEepacTATUBAIOINIETO ONEPATOPA ABJISAETCS CXKATUEM.
WccnenoBanue nomguaepxkano rpanTrom PODI 02-01-00353

O JIoKaJmM3anum CIeKTPa 3a4a4i ¢ KOMIIJIEKCHBIM BECOM
Nmkne X. K. (BPamkupckuii ['ocynapcTBeHHBIH yHIBEPCHTET)

Paccmorpum Ha orpeske [0; 1] ciekTpasibHyO 3a1a9y

—y" = pPq(zx)y, y(0)=y(1) =0,

rJie ¢ — HEKOTOpasi OTPAHMYEHHAs] U3MEPUMasi KOMILIEKCHO3HAUYHAs (DyHK-
IUsl C HEMOCTOSIHHBIM apryMeHTOM. [Ipum copMyIMPpOBAHHBIX YCIOBHUSAX
CIIEKTD JIMCKPETEH, U aCUMIITOTUKA [, W3BECTHA JIWIIb B CJIydae, KOI/a
NOTEHIUAJ ¢ AHAJUTUYIEH U OTJMIeH OoT () B HEKOTOPO OKPECTHOCTH OT-
peska [0;1] [1]. B srom ciaydyae mmeer mecTo Kiaccudeckasi (hopmysia:

pe ~ 7k fo /a(w)da.
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st HeaHAJIUTUIECKUX TTOTEHIINAJIOB aCUMIITOTUKA COOCTBEHHBIX 3Ha-
yeHuil Hem3BecTHA. Kak ormedaercs B monorpadwun [1,c.127]|, nenspecTro
Jaxke, TPYHIIUPYIOTCs JIM OHU BOKPYT KOHEYHOI'O YMCJIA JIyUeil B KOMILIEKC-
HOM TIJIOCKOCTH (4 TIPH |fin| > 1.

B npensiaraemoii pabore paccMOTpPeH KJjacCc PYHKIUHR ¢, [AJIsI KOTOPBIX
CIIEKTDP COOTBETCTBYIOIIEH 3aJ[a4i aCUMIITOTUYECKHU JIOKAJUIYETCS OKOJIO
KOHEYHOTO WJIM CYETHOTO 4umcja Jjydeit. [Ipu 3ToM mokazaHo, 9TO Jlaxke
1J1si 6eCKOHEeYHO IuddepeHIpyeMbIX ¢ Kjlaccudeckass (popMyJia MOXKET He
NMeThb MeCTa.

JIureparypa

[1] M. B. ®emoprok. Acumnmomuueckue memodvs OAfL AUHETHHLT

obvkHoseHHBT Jupdepenyuarvrvir ypastenuti. ,M. — Hayka, 1983.352 c.

HenuHelinasi 3/unnTruyecKasi KpaeBasi 3a/a49a B PE30HAHCHOM
ciry4dae
UBanoB A. B. (MI'Y nm. M.B. JlomonocoBa)

PaccmaTrpuBaeTcss BOITPOC CYIIIECTBOBAHUSI PENICHUT KpaeBOU 3a1a4du
ISl HeJIMHEMHOT'O ypaBHEHU A

Lu—Mu= f(x,u),ulan =0,

rae Q € RY — HEITyCTOEe OTKPBITOE MHOXKECTBO,

0 ou
Lu=->_ Oz, (aij(l’)a—xj)

— omepaTop, yA0BJIeTBOPsIONuil yeaousm sumunruanocta, f € C'(Q x R).
s A\, npuHaJIEXKAIIEro CIIEKTPY KPaeBoil 3a1a9u
Lu— X u=0, ulpa =0,
JIOKA3bIBAETCsI CYIIIECTBOBAHNE PEINEHUsI B CJIyJae
f(@,8§) = oo, §— +o0

U TIpU yCJIOBUM, OrpanuauBaronem poct f(x, &)

‘f($,€)|S01+C2|€|U, 0§0_<17 01207 022()'
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O HEeKOTOPbIX 3aKOHAX 3BOJIIOIINMMA 3aMKHY TbIX

TUIIEPIIOBEPXHOCTEN
HBouknna H. M. (C.-Ilerepbypr)

B noxkiaze pedb moiiger o 6€CKOHEYHOM PACHIMPEHUUN U C3KATHUU B TOU-
Ky I[OBEPXHOCTEN MO JIeMCTBUEM HEJMHENWHDBIX IBOJIOINOHHBIX 3aKOHOB.
DTu reoMeTpuvuecKre 3aa91 OyIyT PACCMOTPEHBI KaK IIPUJIOXKEHUsI COBPe-
MEHHOII TEOPUH MOJIHOCTBIO HEJIMHEHHBIX AuddepeHITnaIbHBIX yPaBHEHUN
BTOPOI'O IOPAIKA.

Symbolic calculus and curvatures of manifolds
Iwasaki Chisato (Japan)

I will talk about an application of construction of the fundamental
solution for a heat equation to obtain information of curvatures.

IIpusHaky acCUMIITOTUYECKON YyCTOMYNBOCTU M HEYCTOWIUBOCTH
andpepeHIInaIbHON CUCTEMBI C JIMHEMHBIM MPUOJIN>KEeHUEeM
Konnens—KouTu
HNz060B H. A. , IIpoxopoBa P. A.

(Muacruryr maremaruku HAH Benapycu, Besopycckuii rocyaapCcTBeHHbIH
YHHUBEPCHUTET)

PaccmaTpuBaeM JuHEHBIE CUCTEMBI
i=A(t)r, ze€R", t>0, (1a)

C KyCOYHO-HENpepbIBHbIMU Ko dunmenramu u Marpunamu  Komm
Xa(t, 7). MuoxkectBo cucrem (14), 77151 KOTOPBIX BBIIOJIHEHO yCJIOBHUE

B(t)
/ |1 Xa(t,7)||Pdr < Cp(A) = const < +00, t >0,
a(t)
p = const > 0, 6yem oboznauars [1, 2| uepes: LP S npu a(t) = 0u 5(t) = ¢;
LPN mpu at) =t u B(t) = +oc.
Hapsiny c smneitnoit cucremoit (14) paccMOTpUM BO3MYIIIEHHYO CUCTE-

My
y=At)y+ f(t,y), yeR", t>0, (2)
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C JIIOOBIM M-BO3MYIIIEHUEM f, YIOBJETBOPSIONIUM YCJIOBHIO
IF @l <Clyll™, m>1, yel, t=0,

B okpecTHOcTU U, Hadaa KoopJuHaT pajuyca p > 0.

Teopema. Ecau A € LPS (A € LPN) npu p > 1, mo nyaesoe pewerue
cucmemut (2) acumnmomuvecky Ycmotuuso (Heycmotuueo) npu a0bom
m-eo3myuernuu f nopadka m > 1.

JIuteparypa

[1] Conti R. On the boundedness of solutions of ordinary differential
equations. // Funkcialay FExacioj. — 1966. — V. 9, N 1., P. 23-26.

[2] Izobov N.A.,Prokhorova R.A. Coppel-Conti sets of linear differential
systems. // J. of Dynamics and Different. Equat. 2003. — V. 15, N 2/3., P.
281-303.

The Differential-Symbol Method of Solving a Cauchy Problem
for PDE
Kalenyuk P. , Nytrebych Z.
(Lviv Polytechnic National University, Lviv, Ukraine)

We propose the differential-symbol method [1] of solving the following
Cauchy problem in the domain t > 0, z € R*:

o 0 U & 8\ 0" *U
o'U
otJ

(1)
(0,2) = P,(x), j=0,n—1,

where Ay (%), for k = 1,n, are operator-matrices of order n, whose
elements are infinite order differential operators with entire analytical
symbols, F(t,x), ®;(x), for j = 0,n — 1, are given vector-columns of
dimension n, U (¢, x) is a searched vector-function.

The solution of the problem (1) is represented in the form
+

HCTAICEES)
(2)

+7§::c1>? (a%) {Vj(t,x,u)} ] ] T,

Ut,z) =
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where P(t,x,\,v), V;(t,x,v),j = 0,n — 1, are entire analytical functions
of parameters \,v1,v9,...,Vs and v1,va,...,Vs respectively, constructed
explicitly by the differential expression L(%, %).

The solution of the problem (1) in the form (2) exists and is unique in
a certain class of analytical vector-functions.

References

[1] Kalenyuk P., Nytrebych Z. Generalized Scheme of Separation of

Variables. Differential-Symbol Method. — Lviv: Publishing house of Lviv

Polytechnic National University, 2002. — 292 p. (in Ukrainian)

Subweak solutions for nonlinear elliptic systems
Kalita E. A. (Institute of Applied Mathematics and Mechanics, Donetsk)

For the nonlinear elliptic equations and systems of type
div™ A(x, D™u) = f(z) the results mostly are true in pairs, which
are dual (in heuristic sense) relatively the natural energy space, e.g.
regularity in W%, (Gehring-type estimates) — solvabiliy in W™, (T.
Iwaniec, 1992); regularity in Morrey spaces (Ch. B. Morrey; H. O. Cordes)
— solvability in dual Morrey spaces (E. Kalita, 1995). But no yet results
dual to well-known estimate of solution in WJ}"™'. Here we try to cover
this gap.

We introduce a notion of subweak solution for equations with monotone
operators, which allows to consider the solutions with arbitrary weak
regularity under correspondent dual regularity of operator. New uniqueness
results for the ’standard’ nonlinear elliptic systems are obtained. In
particular, for the system div" A(x, D™u) = f(x) under the standard
structure conditions provide solvability in WJ" *1 the solutions with m — 1
derivatives at most can be considered, and the subweak solution is proved
to be unique in Wj* .

Applications to the solvability of degenerate nonlinear elliptic systems
will be presented. The introduced notion of solution allows to establish
solvability for equations with subcoercive operators (coercive with respect
to some lower norm). As for the ’concret’ equations, the degenerate elliptic
systems of nonstrictly divergent form div*A(D*u) = f(x), s # t, under
structure conditions provide monotonicity but not coercivity in pair with
AGD/2 in W5, are proved to be subcoercive (in contrast with strictly
divergent case s = t, where only-monotonicity admits arbitrary strong
degeneration and no subcoercivity). For such a systems, existence and
uniqueness of solution in Wy~ with a certain power weigh is establised.
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AcumnToTuka pereHuil aJisi ypaBHEHUI I'JIAaBHOTO pe30HaHca
Kalyakin L. A. (Hucrutryr Maremaruku ¢ BII PAH, Yda)

PaCCManI/IBaeTCH CUCTEMAa K3 IIIEeCTH HEJIMHEMHBIX HEABTOHOMHBIX
ypaBHeHHﬁ, HU3BECTHBIX KaK YPaBHCHHUA KBaJAPaTHUIHOI'O I'NIaBHOT'O PE30OHAaH-

ca
d .
Tj% + yjrrricosth = fjcos(th; + wit?),
dr; . . : .
c;tj +yrersing = fisin(y; +wit®), (G=1,2,3; j+k+1=06)

upu v = Y1 + P2 + P35 fj,vj,w; = const.

OcHOBHBIMU OObEKTAMU UCCJIETOBAHUS SIBJISIOTCS IIIECTU MTapaMeTpUe-
CKUe ceMeiiCTBa perieHnil JIByX THUIIOB: C OTPAHUYEHHBIMU U C PACTYIIUMU
Ha OecKOHedHOCTH amimuTyaamu r;(t) . jst Hux cTpositcsi acCUMITOTUKU
pu t — 00, CTPYKTypa KOTOPBIX HE 3aBUCUAT OT KOHCTAHT WHTEIPUPOBAHUS.
[Toryvaemble acumniroTuku tuita BKD mpubim:kennii oka3bIBaIOTCs HEpPaB-
HOMEPHBIMH II0 9THM ITapaMeTpaM. B mpocTpaHcTBe mapaMeTpOB UMEIOTCS
UCKJTIOUUTEbHBIE (PE30HAHCHBIE) MHOXKECTBA, JIJIs KOTOPBIX MOJIyYEeHHbIE
ACUMIITOTUKA B BUIe OECKOHEUHBIX PsiIOB He ToAsaTCsi. OOphIB OECKOHETHO-
ro psja MPUBOJIUT K CYKEHUIO MHOYKECTBA MCK/IIOUUTEHHBIX MapaMeTPOB
U K PACIIUPEHUIO 00JIACTU TTPUTOJIHOCTU ACUMIITOTUKHA. 15T acCHMIITOTHK C
KOHEYHBIM MOPSIKOM TOYHOCTH MHOXKECTBO TTOJIXOSAIINX TTapaMeTPOB OKa-
3bIBAETCSA OTKPBITHIM.

On the biharmonic operator in a sphere
Kametaka Yoshinori (Osaka University, Japan)

Boggio obtained an integral representation of Green function. I
obtained a new integral representation and showed necessary boundary
behavior of Green function.

On 2D Rayleigh-Taylor instabilities
Kamotskii V. V. (C-116. otnerenne MUPAH nvm. B.A.CrekioBa)

Consider the flow of two ideal incompressible fluids of densities p™ and
p~ in the gravity field. Velocity field u is supposed to satisfy the Euler
equations, the initial data uo at ¢ = 0 satisfies the continuity equation, and
the assumption that vorticity wo(x) = rotuo is concentrated on some curve
Yo separating the two fluids.
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The work is a development of the approach by G. Lebeau to the Kelvin-
Helmholtz instabilities (p+ = p—). We address two problems, concerning
the evolution of the interface. First we show that in case of a periodic
interface the problem is locally in time solvable for analytical data. Next
we address the question of regularity of a weak solution in case of periodic
interface as well as in the case when one of the fluids occupies a bounded
domain: we show that if the interface possesses a C*T* regularity then it
is necessarily analytical. We deduce the latter result from a stronger local
one, which states, that if 1) the interface is in vicinity of some point (xo, to)
C'T* regular, 2) the jump of tangential component of the velocity is non-
zero in (xo,to) and 3) the velocity field u is locally C*"7 regular in time
variable, i.e u € C*T7((to —¢&,to +¢); D' (V(x0))) where V(x¢) is a vicinity
of zo, then ¥ is locally C**7 regular in time and C*° in spacial variables.

O paspemmmMocTy OOpaTHOM 3a4a4Yn AJid IapadboJIndecKoro

YPaBHEHHUsI C MHTErpaJibHbIM IIepeolipeaejieHueM M0 BpeMeHU
Kawvprana B. JI. (MockBa, MU ®PU)

M3y4gaercsa OmHO3HAYHAS Pa3PeIIMMOCTh OOpaTHON 3aJadM OIpeesie-
Hus napbl dysriwit {u(t, ), f(x)}, ymosrersopsitonux B Qr = (0,7 x
yPABHEHUIO

p(t, x)ut — Au = f(x)g(tvx)v (1)

HAYaJIbHOMY U TPAHUYHBIM YCJIOBUAM
u(0,2) =0,z € Qu(t,z) =0,t € [0, 7],z € 01, (2)

a TaK>Ke€ NOIIOJITHUTEJIbHOMY YCJIOBUIO

/0 u(t, 2)x(t)dt = (). 3)

Bnecw 2 — orpannvyenHas obsacts B R™ ¢ riaakoit rpanurnein 0€2.

[Tosrydensl nBa THNA TOCTATOYHBIX YCJIOBHUI, IPU KOTOPBIX 3aaa4da (1)—
(3) ommo3HauHO pasperuma. OIHUM U3 TAKUX HAOOPOB YCIIOBUN SIBJISTFOTCST
CJeIyIOIUe YCJIOBUS.

0 < Ar < plt,2) < Ao, |pu(t 2)| < Kp,h(x) € W3(),
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X() EWS([0,T]), [hell < Ky (T).

Torma npu gocraTouno Masioit obsactu ) (yc/ioBHE MAJIOCTH BBIMTHACHI-
BaeTCs sIBHO) perenne 3a7a4u (1)—(3) cymiecTByeT u e MHCTBEHHO.

OTMernM, 9TO OOpaTHBIE 3aJa9M JJIsT TApabOJUIECKUX yPaBHEHUI C
YCJIOBHEM MHTErPAJIbLHOTO [IepeonpeiesieHus Bua (3) panee ObLIM PACCMOT-

PEHBI TOJILKO JIJIsl YPABHEHUH ¢ He 3aBUCAIUMUI OT ¢ KO3(phumenTamu.
Pabora nomuepxkana PODU (rpaut Ne 03-01-00774)

Meton, JapGy nHTErpupoBaHUsI TUIIEPOOINIECKUX CHUCTEM
Kamnmos O. B. (UBM CO PAH)

B pabote BBOIATCSI MHBapUAHTHI BEKTOPHBIX ITOJIEH, ACCOIUUPOBAHHBIX
C CUCTEMaMWU ypaBHEHUI B YAaCTHBIX IPOMU3BOAHBIX. JloKazamo, 4To ecsu
PYHKIUS TTOCTOsTHHA BJIOJb WHTETPAJIBHBIX KPUBBIX HEKOTOPOTO BEKTOP-
HOI'O NHOJId Ha PEIIEeHUSX CUCTEMbl yPAaBHEHUU IEPBOIO IOPAJIKA, TO ITA
GYHKIUS sIBJIsIETCSI WHBAPUAHTOM XapaKTEPUCTUK CUCTeMBI. [IpuBomuTcs
cxeMa IpUMeHEHUsI THBAPUAHTOB JIJIsl IOCTPOEHUsI PEAYKIIUUA U UHTETPUPO-
BaHUsI TUIIEPOOJUIECKUX CUCTEM YPABHEHUM C YaCTHBIMU ITPOU3BOIHBIMU.
B kadecTBe mpuyiokeHNi pacCMaTPUBAIOTCS YPaBHEHNS T'a30BOI JUHAMUKA
1 MarHUTHON I'MJIPOJUHAMUKMN.

On asymptotic solution of one mixed type equation
Kapustina T. O. (Moscow State University)

This research is devoted to the singularly perturbed boundary—value
problem for the mixed type equation, studied in a rectangle in R?. The
equation under consideration is parabolic in one part of the domain and
elliptic in the other; it contains the small parameters by the second order
derivatives. The solution of this problem is supposed to be a function of
C! class in the entire domain.

Our aim is to obtain the asymptotic representation for the required
solution. The problem is studied under various presumptions concerning
the coefficients of the equation. The main result consists in constructing
the asymptotic solution without any requirements of concordance between
the coefficients of the equation and boundary value.
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This work continues the research of professor V.G.Sushko and professor
N.Kh.Rozov. The author is sincerely grateful to them for their help and
attention.

This research is supported by the grants of Russian President for
young scientists and leading scientific schools, MK—-2345.2003.01 and HIII-
1464.2003.1.

OnTumajibHOE ynpaBJIeHHE IMOPSIIKOM aCUMIITOTUK
JIUTNITUYIECKNX KPaeBbIX 33/1a4 C OBICTPO OCHMJIJINPYIONIUMU
Ko duimeHTaMu
Kamnycrsa B. E. (HammoHa IbHBIH TEXHUIECKUH YHUBEPCUTET Y KPAUHBI

«KIIN»)

B nmokname mocTpoeHbl hOpMaJIbHBIE AJITOPATMBI IIOJTHBIX ACHMIITOTH-
YEeCKUX PAa3J/IOXKEHU PpelreHnit 3a/1ad ONTHUMAJbHOIO IJIOOAJIbHO OrpaHU-
YEHHOTO yITPABJICHUS SJUITUIITUYIECKUMHU YPABHEHUSIMU C OBICTPO OCIUJIIH-
pytommmMu kKodddurmentamu. Ilpu yciaoBun, 9T0 pa3sMepHOCTh sdapa JIud-
depeHImaIbHOTO OlepaTopa, OIMPEeAeJeHHOTO Ha TOpPe NEePUOJUIHOCTU U
MTOPOXKJIEHHOTO MCXOTHOMN 3ajadeil, OTIUYHA OT HYJs, OKa3aJ0Ch, YTO JJIs
YIIPaBIsIeMO#l CUCTEMBI MOTYT CYIIIECTBOBATH ACUMIITOTUKYN PA3JTUIHBIX TTO-
psiakoB. [TosToMy B mocTaHOBKeE 331291 yaTeH 3TOT (pakT. ObocHOBaHME TIO-
CTPOEHHBIX ACUMIITOTUK OITUPAECTCS Ha CYIIECTBOBAHUE TOUYHBIX I10 IMTOPIKY
MaJIoOro mapamMerpa alpUOPHBIX OIEHOK JIJId PEIIeHUN UCXOJHOU KPaeBOU
3a1a49u. B cBsi3u ¢ 3TUM OOOCHOBaHUWE ITPUBEJIEHO JIJII IPUMEPOB, TJIe Ta-
Kas OIlEHKa He BbI3bIBaeT 3aTpyaHenuit. [Ipu obocHoBaHUM CylecTBEHHOE
3HaYEHNEe MMeeT IIpejlesibHad 3as1a4a. llocaeansasa moaydeHa mpu MOMOIIT
JIByXMAaCIITaOHOU CXOIUMOCTH.

B kadecTBe mpuIoyKeHUH TOJIy9eHbI aCUMIOTOTHKU ITapaMeTPUIEeCKUX
MUHUMAKCHBIX OIEHOK JIJISI PEIIeHU OJIHOTO KJIACCA JUIUTNTHIECKUX Kpa-
€BBIX 3a/1a4.

JIluteparypa

[1] Kapustyan V.E. Optimal control of elliptic singular perturbed

variational inequalities // Henuueitubie rpannuanbie 3agaqan, 2001, 11.
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I'mobanbHBII aTTPAKTOP yYpaBHeHUsi peaKinu-andddy3um c
VMITYJIbCHBIM BO3/elcTBueM B (PUKCUPOBAHHbIE MOMEHTHI
BpeMeHU
Kamnycrsa A. B., Ilepectiok H. A.

(Kuesckuii HanmoHa ibHBIH yHHBepcuTeT uMeHu Tapaca IlleBuenko)

B pabore paccMoTpeHO ypaBHEHUE peakInu-Tuddy3un

ou
E:aAu—f(u)—l—h )

ulog =0, ult=r =u, € H,

perienusi Koroporo B ¢dazoBom npocrpanctse H = L2(§2) B bukcupoBan-
HbI€E MOMEHTBI BpEMEHU {ti}, tiv1 — t; > v > 0 UCOBITBIBAIOT UMITYJIbCHOE
BO31eliCTBUE

u(ts +0) — u(ts) € Pi(u(t:)) (2)
[Tpu sToMm KOoHCTaHTHI 3a24u (1),(2) TakoBbl, 9TO MJIst Bex T > 0, ur € H
zagada (1),(2) rmobambHO paspermma (BO3MOXKHO — HEOJHO3HAYHO) B

HEKOTOpOM KJjacce. MeTromamMu Teopuu T100AIbHBIX aTTPAKTOPOB HEABTO-
HOMHBIX JUHAMMYECKUX CHUCTEM JOKA3aHO, YTO JJI 3aTYyXAIOIINX U IIePU-
ondecKkux Bo3Mmyltnenuit (2) pemenus 3amadu (1),(2) npu t — 0o npuTs-
ruBaioTcsd B Pa3oBOM HPOCTPaHCTBe H K MUHUMAILHOMY KOMIIAKTHOMY
MHOKECTBY — I[JIODAJILHOMY aTTPAKTOPY.
JIureparypa

[1] Chepyzhov V. V., Vishik M. 1. // J. Math. Pures Appl. 1994 v.73.
Ne3. P.279-333

[2] Kanycrsn A. B. // Jugdepenyuarvroe ypasnenus. 2002. 1.38.
Ne10. C.1378-1382

[3] Samoilenko A. M., Perestyuk N. A. Impulsive differential equations,
World Scientific, 1995
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On global behaviour near degenerate resonance
Karabanov A. A. (Institute of Mathematics and Mechanics, Ural Division
RAS),

Morozov A. D. (Nizhny Novgorod State University)

In the standard nonlinear four-dimensional double-frequency problem,
we assume that the frequencies ratio has a critical point, where a resonance
condition is satisfied. For the first order nonconservative approximation,
behaviour near the corresponding resonance torus is described by three-
dimensional averaged system on solid torus with the resonance phase
velocity being a polynomial form of local coordinates. In general,
nonlinear averaged system has neither integrals of motion, nor equilibria,
and its global dynamics does not allow complete qualitative analytical
investigation.

The results to be presented are connected with both analytical and
numerical analysis of the averaged system in the case when the resonance
phase velocity is quadratic form. In particular, conditions when the system
is integrable in the conservative approximation are found, and some
typical phenomena (homoclinic structures, period duplication, birth and
breakdown of two-tori, etc), leading to irregular attractors, are revealed
and described.

The work is supported by RFBR, grant N 03-01-00478, and CRDF,
grant RU-M1-2583-MO-04.

Pe3onaHChl 1 KBAHTOBBIM METO/] XapaKTEPUCTUK
Kapaces M.B. (MU5M)

PaccmarpuBaercs m3BecTHasi mpobdjieMa O JUHAMUKE U CIIEKTPE KBaH-
TOBBIX CHUCTEM BOJIM3U TOJIOYXKEHUS PABHOBECUSI TPU PE30HAHCE YaCTOT.
OKpecTHOCTh TOYKMA PAaBHOBECUS HAJIEJISETCst ajareOpoit (pyHKIwMi, KOM-
MYTaIIMOHHbIE COOTHOIIIEHUSI B KOTOPOM 3aBUCAT OT TUIA PE30HAHCA U,
KaK TPABUJIO, HEJMHEWHbI (BBIXOIST 3a pamKu Teopuu ajrebp JIun). Kak
cJIeJICTBUE, 3/IeCh BOSHUKAET HEeTpUBHUAJbHAs HaHO-reoMeTpus. KBaHTOBas
dopMa Ha CUMIIJIEKTUYIECKUX JINCTAX PE30HAHCHOUN aJreOpbl OTIUYAeTCA OT
KJIACCUIECKOI K3JepOBO (POPMBI, a BOCIIPOU3BOIAIIAS MeEPA OTINIAETCS
oT Mephbl JImyBUILIsI, HO HENPUBOJAUMbBIE TIPEICTABIEHUS MOJOOHBIX aJaredp
YAAEeTCsI TIOCTPOUTH T'€OMETPUIECKH.
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[Ipomtenypa ycpeiHeHUS TIEPEBOAUT TaMUJIBTOHUAH B PE3OHAHCHYIO aJl-
re0Opy, I7e 3aTeM IPUMEHSIeTCS KBAaHTOBBIN MeTOJ| XapaKTEePUCTUK (KBaH-
TOBOE BJIOXKEHUWE TMOIMHOr000pa3uili, KBAHTOBbIE CBA3HOCTH U KPHUBU3HA,
KBAHTOBBIE IIYyTH U T'OJIOHOMUsI, KBAHTOBbIE TPAHCJIOKAIMK). B pesysbra-
T€, BBIYUCJSIOTCS CHEKTP U COOCTBEHHBbIE (DYHKIIUM, a TaKKe IBOJIIOIUS
Ha OOJIBININX BpPEMEHAaX JIjisi BOJTHOBBIX MAKETOB, JIOKAJIU30BAHHBIX BOJIU3U
PE30HAHCHON TOYKMN PABHOBECUII.

ODTa TEXHUKA NMIPUMEHUMA U B CUTYaIllH, KOTJla CUCTEMa UMeeT B (pa30-
BOM MPOCTPAHCTBE WHBAPUAHTHOE IMOMHOroobpa3ne, HaJ KOTOPBIM ypPaB-
HEHWEe B Bapualugx MPUBOIUMO, a dacToThbl Doke—JIamynoBa HaxomaTcs
B PE30HAHCE.

HepesonancHblii cirydaii ObLI JIABHO W XOPOIIO U3y4eH (JIy4eBOil MeTo/,
komriekcHbiit meron, BKB). CoorBercrBytoriue ajrebpol 37eCh KOMMYTa~
TUBHBI.

Applications of global theory of singularities to intersection
theory of Hurwitz spaces and universal polynomials
Kazarian M. E. (Steklov Institute of Mathematics RAS and the
Independent University of Moscow, Russia),

Lando S. K. (Institute for System Research RAS and the Independent
University of Moscow, Russia)

We suggest a new approach to the intersection theory on Hurwitz
spaces, that is spaces of meromorphic functions on algebraic curves. This
approach is based on the theory of universal polynomials originating in the
work by R. Thom in early 60ies and recently developed by M. Kazaryan.
This theory allows one to express the cohomology classes Poincaré dual
to loci of singularities of a general holomorphic mapping f : M — N, of
given type, in terms of universal polynomials in the relative Chern classes
of f. As a result, we shed a fresh light on the structure of cohomology of
Hurwitz spaces and obtain new enumeration results in the framework of
the Hurwitz problem concerning enumeration of ramified coverings of the
2-sphere, with prescribed ramification type.

We hope that our approach will find a much wider domain of
application and consider Hurwitz spaces as an important example where
necessary tools useful in general situation can be developed.
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O HEKOPPEKTHOCTU CI/IHI‘y.TIHpHO-BOBMYH_IéHHbIX 3adav AdJI<d
ypaBHeHI/Iﬁ C 9aCTHbIMMUM IIPpOMU3BOJHBbIMMN

XamaeB M. M. (MI'Y um. M.B.JlomoHOCOBA)

PaccMoTpuM CUHTYJIIPHO BO3MYIIIEHHBIE 330a9U JIJIS JIIUNTUIECKUX U
mapadoJIMYeCKUX HEOJHOPOHBIX yPaBHEHU#N C HEJWHEMHOCTBIO B NHPABOM
4acTHU

2 Au = flz,u), (1)

e (ur — Au) = f(x,u,t) (2)

r €D, dimx =2 O0<t<oo,0<exl.

Hnst obenx ypasuennit ul,, = 0 u gya Broporo u(z,0) = 0. O npasbix
JacTsx Oy/eM IPeoIaraTb HelpepbIBHOCTD MyHKIwmi f(z, u) u f(x, u,t),
a TaKyKe HaJU4ue y BbIPOXKJIeHHbIX ypaHenuit f(x,u) =0 u f(x,u,t) =0
U30JIMPOBAHHBIX KOPHENR ;.

Jist Kakgoit X STux 3a7a9 depe3 (QYHKIHMI0 HUCTOYHUKA 3aITAIIEM
WHTerpajgbHoe ypaBHenme Il poma, KoTOopoe OKa3bIBA€TCsi CUHTYJISPHO-
BO3MYIIIEHHHBIM.

P t) = / Ga, €)1 (€, u(€)) de 3)

D

Cu(e. )= [[ / G(x,6,t — 7)f (€ ul€, 7),7) drde

Ecnau obparuts € B 0, TO mojsrydarcss ypaBHeHus | poma, HeJauHeliHbIe, B
9TOM U COCTOUT HEKOPPEKTHOCTH TAKUX 3aJad.

[IpoGsiiema, KoTOpasi pelraercs NPUMEHUTEJIbHO K TaKUM ypaBHEHU-
sIM COCTOUT B HAXOXKJIEHUM BHYTPEHHUX IIOIPAHCJIOEB, 00Pa3yIOIINX KOH-
TpacTHBbIE CTPYKTypbl. Vcrmonb3ysi mepemeny 3Haka pyHKIuu f U CBOWM-
crBa yHKImu ['prHA, MOXKHO J0Ka3aTh CYIIECTBOBAHUE TAKUX IIEPEXOJI-
HBIX MOIPAHCJIOMHBIX PEXKUMOB B JIF0O00IT TOUKE MHOT'00Opa3usi, OIPEIeIsi-
emMoro KopHeM. JIyIg KOHKpETHOM JIOKAJM3AIIMN TAKOI'O PEIIeHUsT HY2KHBI
JIOTIOJTHUTE/IbHBIE YCJIOBUSI.
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On Averaging and Homogenization in Non-standard Situation
Khasminskii R. Z. (Wayne State University, Detroit,USA)

An averaging principle is proved for diffusion process (X:(t),Y:(t))
with one-dimensional null-recurrent fast component X.(¢). In contrast
with positive recurrent setting, the slow component Y:(¢) alone cannot
be approximated by diffusion processes. However one can approximate the
pair (eX.(t),Yz(t)) by a Markov diffusion with coefficients averaged in
some sense. An application of this result to homogenization for parabolic
PDE is given too. The talk is based on the joint papers of the author with
N. Krylov and F. Klebaner.

InddepeHnuaibHble BKJIIOYEHUS WM HelIpepbIBHbIE MOJIEJIN
KOHKYPEHTHOTO pPbIHKA
Xankesud B. JI. (Bcepoccuiickuii 3aounbrii PuHAHCOBO—IKOHOMHIECKHIT
uHCTHTYT, BOopoHexkckuii pusma.r)

MojieupoBanue JUHAMUKHY II€H Ha peajJbHOM pbiHKe ToBapoB II. Camy-
JILCOH MPEJIIOYKUII OTIUCHIBATH CUCTEMOM TndpepeHnnaIbHbIX YPaBHEHNH.
B sToit Mmojiesiu cauTaeTcs, YTO CKOPOCTHA U3MEHEHUS 1IeH Ha PhIHKE TTPOTIOP-
IMMOHAJILHBI (PYHKIIUAM U30BITOYHOI'O CIPOCA HA COOTBETCTBYIOIINE TOBa-
pol. Llesbio Halmeir paboThI SIBJISIETCS UCCJIEIOBAHUE HEITPEPBIBHOM JTUMHAMMU-
YeCKOM MOJIE/IM PBIHKA B YCJOBUSX MHOTO3HAYHBIX (DYHKIIUNA U30BITOYHOTO
crrpoca. Takasi MOJeJab OMUCHIBaeTCA AU epeHInaIbHbIM BKJIIOYEHUEM.
Priaounoe paBHOBECHE PACCMATPUBAECTCS KaK IIPEIEIbHOE TTOJI0XKEHUE TPa-
€KTOPUU, COOTBETCTBYIOIIE HEIPEPBIBHOU JUHAMUYICCKOM MOJIEIA U ABJISA-
€TCsl B 9TOM CJIydae pelleHrneM OIEPATOPHOTO BKJIIOYEHUsI, TTOPOXKIAEMOTrO
dyHKIMENH U30BITOYHOTO CIIpoca. B padore Jij1si MHOTO3HAYHBIX (DYHKITUMA
M30BITOYHOTO CIIPOCA BBOJATCA W MU3YYaIOTCS AaHAJOTH YCJIOBUN BBISBJICH-
HOT'O TIPEJIIIOYTEHNS, BAJIOBOM 3aMEHUMOCTUA U JIP., UMEIOIe SKOHOMUYe-
CKHWII CMBICJI U pacCMaTpUBaeMble paHee B OJHO3HA4YHOM ciy4dae. [Ipu Ta-
KUX OT'PAHUYEHUSIX YCTAHABJIUBAETCS YCTOMYUBOCTH PBIHKA, UCCJIEIYIOTCS
IIePUOINIECKre KOJe0aHusl PHIHOYHBIX II€H HPHU MEPUOIUIECKOM H3MEHEe-
HUU PYHKIUNH U30BITOYHOTO CIIPOCA, & TAKXKE aCUMIITOTUIECKOE TTOBEJICHIE
JUHAMUKWA PBIHKA MPU CTPEMJIEHUN TapaMeTpa, XapaKTepU3yIOero CKo-
POCTH peakIiy CIpoca MO OTHOIIEHUIO K MPEJJIOKEHUIO, K HYJII0 WA K
OECKOHEYHOCTH.

JIureparypa

[1] Xamnkesuu B.JI. Mamemamuueckoe modeauposarue npoyeccos dura-
MUKY U Ynpasierus 6 akonomure. - Boporex: IlerTpampao-HepHo3emHOe
KHU>KHOe u3fareabcto, 2003. - 117 c.
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Homogenization of Maxwell’s Equation in Domains with Thin
Nets
Khruslov E. (MacTuTYT (bu3uKH HU3KHX TeMItepaTyp, XapbKOB)

We consider initial boundary-value problems for the nonstationary
Maxwell equations in domains with connected dense net, formed by
thin perfectly conducting wires. We study the assymptotic behaviour of
a solution of the problem as the diameters of the wires tend to zero
and density of the nets increases. We derive the homogenized equations
describing the leading term of the asymptotics and prove the unique
solvability of the initial boundary-value problem for the homogenize
equations.

On Boundary Value Problems for Ordinary Differential
Equations with Strong Singularities
Kiguradze I. (A. Razmadze Mathematical Institute, Tbilisi, Georgia)

We consider the differential equation
u) = ft,u) (1)

with the boundary conditions

t—a

lim "V (¢) = 0, lim WV =0 (i=1,...,n), (2)

limu" V@) =0(@G=1,...,n), imu" V) =0(G=n+1,...,2n), (3)

t—a t—b

where f :]a,b[ xR — R is a continuous function having singularities at
t = a and t = b. Solutions of problems (1), (2) and (1), (3) are sought in
the space of 2n-times continuously differentiable functions u :]a,b[— R
satisfying the condition f0+°o[u(”)(t)]2dt < +oo. Optimal in a certain
sense conditions are found guaranteeing the unique solvability of the
mentioned problems and the stability of their solutions with respect to

small perturbations of Eq. (1). In particular, the following theorem is
proved.

Theorem. Let fab(t —a)*™(b — t)*"|f(t,0)|dt < +oo and there exist
numbers to €la,b[ and ¢ > 0 such that £ < 47" [(2n — 1)!!]2, and
the conditions (—1)"[f(t,x) — f(t,y)]sgn(z — y) < ﬁ |l — y| and
(=D)"[f(t,x) — f(t,y)] X sgn(z —y) < m |lx — y| hold in the domains
la,to| xR and |to,b] xR, respectively. Then problem (1), (2) is uniquely
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solvable and its solution s stable with respect to small perturbations of
the right-hand side of Eq. (1).

Supported by GRDF (Grant # 3318).

Fractional Differential Equations. Problems and Trends of
Research
Kilbas A. A.
(Belarusian State University, Minsk, Belarus)

The report is devoted to some problems in the theory of the so-called
differential equations of fractional order in which an unknown function is
contained under the operation of fractional differentiation. Some methods
and results in the theory of such differential equations are discussed.
The one-dimensional linear and nonlinear fractional differential equations
involving the Riemann-Liouville and Caputo fractional derivatives are
considered. The approach based on the reduction of the Cauchy-type
and Cauchy problems for such differential equations of fractional order to
Volterra integral equations is presented. The one- and multi-dimensional
fractional differential equations with fractional derivatives of Liouville,
Hadamard and Riesz are investigated. The method of integral transforms
of Laplace, Fourier and Mellin is discussed to deduce the solutions in
closed form of the linear differential equations of fractional order with such
fractional derivatives and of the initial and boundary value problems for
partial differential equations of fractional order. Problems and new trends
of research are discussed.

Rayleigh wave with a linear transverse structure
Kiselev A. P. (Steklov Mathematical Institute, St.Petersburg
Department)

A new simple closed—form solution for a surface—wave propagation in
a homogeneous isotropic elastic traction—free half—space is presented. The
solution, in which in—plane and antiplane motions are combined, linearly
depends on the transverse variable. The wave speed is the same as that of
the classical Rayleigh wave.
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Some examples of noncoincidence of attractors
Kleptsyn V. A. (MSU, IUM, ENS Lyon)

There are a lot of definitions of what one should call an attractor for
a dynamical system. The talk will be devoted to three of them: Milnor’s,
minimal and statistical attractors.

Two examples of noncoincidence of the attractors given by these
definitions will be presented. For the Cherry flow, it will be proven that the
statistical attractor (and thus, the minimal one) is but the saddle. As it’s
easy to see that the Milnor’s attractor in this case is Kantor set, it gives us
a “1 — 0” codimension example of noncoincidence of Milnor’s and minimal
attractors — the highest codimension known up to the moment.

The second example is a modification of the Bowen’s example, where
one of the saddles is replaced by a saddlenode. For such a dynamical system,
the minimal attractor is but the saddlenode, and the statistical one consists
of both saddle and saddlenode. Thus, minimal and statistical attractors for
this system do not coincide. It is the first example of that kind.

On the problem of topological classification of Lorenz type
attractors
Klinshpont N. E. (O6uwnbckuii Texundeckuii Yuauepcurer ATOMHOM
SHepreTukn)

Afraimovich, Bykov and Shil’ nikov are introduced the Lorenz’type
attractors of orientable, nonorientable and semiorientable types. In [1] the
topological invariant is suggested for the orientable Lorenz’type attractor.
Williams introduced an inverse limit of a semiflow on the branched manifold
L as a geometric model of Lorenz attractor. Williams suggested kneading
sequences which are the conditional topological invariant. In this report
are establishing the following results:

1. The analogous topological invariant (like in [1] ) is introduced for
nonorientable and semiorientable Lorenz’s type attractors.

2. There are introduced the branched manifolds and semiflows
generated nonorientable and semiorientable geometric Lorenz attractors.

3. There are considered the inverse limits of a semiflow on the branched
manifolds.It is introduced the topological invariant which distinguish the
uncountable set of nonhomeomorphic attractors.

4. The results (3) are generalazed to branched manifolds and semiflows
generated by maps of interval with n points of discontinuity.

References

105
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Asymptotic properties of differentialequation
Julka Knezevic-Miljanovic (Faculty of Mathematics, Belgrade)

Asymptotic properties of solutions have been considered for some
nonlinear differential equations. The paper deals with investigation of
bounded solutions, of prolongation of solutions, oscillatory solutions and
another asymptotic properties.The examples have been stated which
illustrate the given methods and have got physical interest.

References

[1] J. Knezhevich-Miljanovich. Ob asimptoticheskih svojstvah reshenij
nelinejnogo uravnenija vtorogo porjadka// Uspehi matematicheskih nauk,
V. 47, 1992.

[2] J. Knezhevich-Miljanovich. O svojstvah reshenij mnelinejnyh
uravnenij vtorogo porjadka// Akademija nauk Ukrainy, Nelinejn’e
granichnye zadachi, Kiev, 5, 1993.

[3] J. Knezhevich-Miljnovich. Ocenki sobstvenyh znachenij nesamo-
soprazhennyh kraevih zadach// Differencial’nye uravnenija, 1997, N. 11.

Exterior algebra approach to the numerical treatment of
stability and instability of kink and pulse solutions to the
Ginsburg-Landau and Cahn-Hillard equations
Kobelevskii 1., (Department of Mathematics and Mechanics, MSU,
Russia)

Thomas J.Bridges, (Department of Mathematics and Statistics,
University of Surrey, Guildford, Surrey, UK)

This is a joint work with A.Afendikov.

Ginzburg-Landau and Cahn-Hillard equations on the real line are
model equations to a variety of physical processes and the investigation
of the stability of kink and pulse solutions of these equations is an actual
problem. Spectral problems associated with the linearization about these
solutions possess a continuous spectrum and are stiff. To overcome these
difficulties in the numerical framework they are formulated in terms of the
Evans function, a complex analytic function whose zeros together with the
multiplicities correspond to the points of the discrete spectrum. Several
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numerically computable forms for the Evans function, including the mixed
formulation, are discussed. The algorithm based on a fast robust shooting
algorithm on wedge product spaces is introduced. It has several new
features, including a numerical algorithm for choosing starting values, a
new method for numerical analytic continuation, in choosing the numerical
integrator, etc. The algorithm is illustrated by computing the stability and
instability of pulse and kink solutions of the generalized Ginzburg-Landau
and Cahn-Hillard equations.

Keywords: Linear stability; Numerical exterior algebra; Evans function.

«JdunckperHbie» 3d@PeKThl B IIaKUX MOTOKaX C

HEBBIPOXK/I€HHBIMH CeJIaMM Ha JBYMEPHOM TOpe
Koueprun A. B. (MI'Y um. M.B. JlomonocoBa)

PaccmarpuBaeTcsi crienmuajibHBIN ITOTOK HaJ ITOBOPOTOM OKPYXKHOCTHU
C acCUMMETPUYHON (pyHKIMEl, nMerorieil JiorapudmMudeckue oCoOOEHHOCTU
(mpumep B.M. Apnospaa). 4.1 Cunait u K.M. Xanun mokazajim CBORCTBO
IepeMeIUBaHUs JJIsi HEKOTOPOrO KJIacca JUOMAHTOBBIX (J0CTATOYHO ILJIO-
XO AIMPOKCUMUPYEMBIX ) YTJIOB ITOBOPOTA.

Ob6HapyKeHbl HEKOTOPhIE «IUCKpPETHbIE» 3(M@MOEKTHI, BO3HUKAOIINAE 34
CUeT PEeryJIgpHOTO IPOXOXKJEHUsI TPACKTOPUl BOJIM3U OCOOBIX TOYEK ITPU
XOPOIIeil almpOKCUMUPYEMOCTH YUCJIa BPAIleHUs PAIMOHAJIbHBIMUA YUCIa-
MHu. B 9acTHOCTH, IPU OTCYTCTBUHM HEKOTOPOT'O OIpAaHUYEHUsT Ha KO3 DU-
IIUEHTHI OCOOEHHOCTEN TUIMA PAaBEHCTBA yIAJIOCh JOKa3aTh CBOWCTBO mepe-
MEIMBaHUSA JIJIsT HEKOTOPOTO KJlacca JIMyBUJLJIEBBIX UUCEJT.

Hnsa cuavHo acummempuyurotli GYHKIIMKA JTOKA3aHO TepeMelTnBaHue
IpHu JIIOOBIX UPPAIMOHAJIBHBIX yIJIaX MOBOPOTA.

Homogenization of Dirichlet Optimal Control Problems with
State Quality Constraints

Kogut P.
(Dniepropetrovsk National Technical University)

We study the optimal control problems with state equality constraints
involving homogenization. More precisely, the main control object is a
Dirichlet boundary value problem for the linear laplacian operator with
bounded controls in the Radon measure space. We suppose that for every
g, where ¢ takes its values in a sequence of positive numbers which tends
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to zero, there are some closed "holes"T;7, 1 < i < n(e), such that on
the subdomain S. = U;T; are prescribed state constraints in the equality
form. We don’t make any assumptions on the constraint supports S.. The
problem is to describe the asymptotic behaviour of the original optimal
control problem as ¢ tends to zero.

We would like to emphasize that in contrast to the approach of Kesavan
and Saint Jean Paulin, of Zoubairi, of Conca and Osses we don’t look for a
limit of optimal control functions and for a limit of minimum values of the
cost functionals. We stay with the optimal control problem in the original
sense and look for a homogenized problem as some variational limit of the
original one (but not as limit of optimal solutions). Our approach is based
on the concept of variational convergence of constrained minimization
problem.

denomMmeH 0ydpepHOCTH B MATEMATUYECKUX MOOAEJISAX
€CTEeCTBO3HAHUSI
Koiteco A. IO. flpociaBckuii rocy1apcTBeHHBIH YHUBEPCUTET),
Pozos H. X. (MockoBckuit rocyaapCTBeHHbBIH YHUBEPCHTET)

B cucreme muddepennuaabHbIX ypaBHEHUH C YACTHBIMU ITPOU3BO/IHBI-
MU TUTEPOOJIMIECKOTO UJIN ITapabOJIMIecKOro TUMa UMeeT MecTO (PeHOMEH
OydepHOCTH, €cu MOXKHO ODECIEeYnTh CYIIECTBOBAHWE Yy Hee JIF0OOTro a,
priori 3aJaHHOTO KOHEYHOI'O YHUCJIA YCTONYUBBIX MEPUOJIUIECKUX II0 Bpe-
MEHU PeIeHul MTOIXOISIINM BEIOOPOM ee TrapaMeTpoB. VcciemoBanus 1mo-
Ka3aJiu, 9To gBJeHue O0ydepHOCTN XapaKTEPHO JJIs IMIUPOKOro KJacca Ma-
TEMATUYIECKUX MOJIeJIel, aJIeKBATHO ONMUCHIBAIONINX MEXaHUYIeCKue, Ppusu-
Jeckne, OMOJIOTMYEeCKHUe U JIP. TMPOIECChl YPABHEHUSMU C YaCTHBIMU TTOU3-
BOJHBIMU. THUNWYHBIN MpUMep: KpaeBasi 3aJada, COCTOAIAs U3 JIMHEHHOM!
cuCTeMBbI TejilerpadHbIX YPaBHEHUN U HEJIMHEHHBIX YCJIOBUIT Ha KOHIIAX KO-
HEYHOTO OTpe3Ka (MOJIeJIb aBTOreHePaTopa ¢ OTPE3KOM JIJTHHHONW JIMHUU U
HEJIMHEHHBIM TYHHEJIBHBIM JTHOOM ).

JIureparypa

[1] Konecos A. 1O., Mumenko E. ®@., Pozos H. X. // Tp. MUAH. 1998.
T. 222. C. 1-192.

[2] Kosmeco A. FO., Mumenko E. @., Posos H. X. // YMH. 2000. T.
55. Beim. 2. C. 95-120.
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On Reversible Systems With Homoclinic Orbit To a
Nonhyperbolic Equilibrium
Koltsova O. Yu. (Nizhny Novgorod State University, Russia)

We study some elements of the global behaviour of a reversible system
i = f(x), x€R' f— smooth,

having a homoclinic orbit asymptotic to a nonhyperbolic equilibrium
x = 0. The nonhyperbolicity is due to a pair of purely imaginary
eigenvalues. Reversibility means that there is a linear involution R
with Rf(x) = —f(Rx). Such equilibrium has a two-dimensional (local)
center submanifold filled with symmetric periodic orbits (Lyapunov orbits)
surrounding the equilibrium. With the help of the Poincaré map, we study
the homoclinic intersections between the stable and unstable manifolds
these orbits. We prove that the submanifolds intersect along two transverse
homoclinic orbits, i.e. there exist two families of homoclinic orbits to
Lyapunov saddle periodic orbits. Moreover, we prove the existence of two
countable sets of periodic orbits of different types, accumulating at the
homoclinic orbit to equilibrium.

This work has been supported in part by the CRDF grant (project
#13314).

06 acuMIITOTHMYECKNX CBOUCTBAaX PEHICHUN IMOJIYJIMHEHHBIX
IJINNTAYECKUX yPABHEHUUN BTOPOTO MOPSAKA B

MUJIMHIAPUIECKAX 00J1acTax
Konmaparees B. A. (Mocksa, MI'Y, Poccus)

PaccmarpuBaercsa ypaBHeHUE:

n—1 n—1

2
STEL + Z %(aij(x)g—;) + Z ai(z) g;l; = fu,zn) =0,

i,j=1 i=1

re 0 < z, < 00, (T1...Tp—1) € ) — OrpaHWYEHHAs JIUIIIAIIEBA 00-
nacth ¢ junmmnuesoi rpanuneit, f(0,x,) = 0, g—i(o,xn) =0, f -
HelIpepbIBHAas MOHOTOHHAS 110 U (PYHKIIUS.

YCTaHOBJIEHBI aCUMITOTHYECKHE (POPMYJIbI pPelleHuil npu x, — 00,
KOTOpBIE Y/I0BJIETBOPSAIOT KpaeBbIM ycjioBusiM Jlupuxie uau Heiimana, a
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TaK>Ke HeJIMHENHBIM KPaeBbIM yCJIOBUsAM. Panee Takne (hopMyJIibl ObLINA W3-
BECTHBI B CJIydae, KOIJIa a; 3aBUCAT OT (Z1,...ZTn—1) [1]. Ilosyduena omnenka
OCTATOYHOI'O YJIeHa B acUMHOTOTHUYecKoit popmysie. Bece KoaddbuiimeHTs —
OorpaHUYEHHbIEe U3MEPUMbIe (PYHKIIUHN.
JIureparypa

[1] FO.B. Eropos, B.A. Kougparbes, O.A. Oueitauk. Acumnmomue-
ckoe nosederue Peuweruli HEAUHETUHDIT IANUNMUNECKUT U NAPAOONUMECKUT
cucmem 6 yuasuropuseckuxr obaacmax Mat. C6. 1998, 1. 189, Ne3, c. 45-68.

On the notion of quantum Lyapunov exponent
Kondratieva M. F. (Department of Mathematics and Statistics, Memorial
University of Newfoundland, St. John’s, NL, Canada),

Osborn T. A. (Department of Physics and Astronomy, University of
Manitoba, Winnipeg, MB, Canada)

Classical chaos refers to the property of trajectories to diverge
exponentially as time ¢ — oo. It is characterized by a positive Lyapunov
exponent.

There are many different definitions of quantum chaos. The one related
to the notion of generalized (quantum) Lyapunov exponent is based
either on qualitative physical considerations or on a so-called symplectic
tomography map [1,2].

The purpose of this note is to show how the definition of quantum
Lyapunov exponent naturally arises in the framework of Moyal phase
space formulation of quantum mechanics through quantization of symbols,
quantum trajectory and family of quantizers [3].

References

[1] R Vilela Mendes, Phys Lett A 171(1992) 253-258;

[2] V I Man’ko, R Vilela Mendes, Physica D 145 (2000) 330-348;

[3] R.L. Sratonovich, Sov Phys JETP 4 (1957) 891-898.

SBamaua JIupuxise aJjs ypaBHeHuil Jlamiiaca m TemionpoBOJHOCTH
C OrpaHMYEHHOU IMpPaBoOil YacThIO B 00JIACTSIX C MPAMbIMU yTJIaMU

Konéukos A. H. (PI'ILY)

B n-mepuom npsimom yrite @ = (0,00)", n > 2, paccMaTpuBaeTcs 3a-
na4a upnxie

Au=fBQ, wulag=0, (+)
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rje mpaBasi 4acTh [ NPUHAIJIEXRKUT TPOCTPAHCTBY Loo(Q)) ¢ HOpMOI
|flo,q = vraisupg |f|. Yepes H>((Q)) 0603HAYMM IIPOCTPAHCTBO 3UTMYH-
13, HECKOJIBKO 6oJIee mmMpoKoe, deM mpocrpancTso Jlummmma CHH(Q), Ho
6osiee y3Koe, ueMm mpocrpancTsa Leabaepa CH(Q), 0 < o < 1. A umen-
"o, H>(Q) cocrout uz dbynxmmit f : (Q — R, HepepLIBHBEIX B () BMeCTe CO
CBOUMU IIPOU3BOIHBIMU IIEPBOIO MOPAJIKA, JJISI KOTOPBHIX KOHCYHA BEJIMYNHA,
|flz.@ = |ulo,@+> i, |Osulo,o+D 5, sup %. YcraHaBJIMBAETCS AIllpU-
OpHasl OIleHKa JII0OOTO OrPaHUYEHHOTO ODODIIEHHOI'O PelleHus YKa3aHHOMN
3agaau B mpocTpancTee Ha(Q).

Teopema 1. Ilycmv f € Loo(Q) u Pynkuua u € C(Q) asasemcs

ozparutenHvIm pewernuem 3adavwu (x). Toeda u € Ha(Q), npuuem

lul2,q < C(n)(|f

st n-meproro kyba K = (0,1)" aHaloruaHoe yTBEPKICHUE CIIPABE/I-
JIUBO 0e3 CIaraeMoro |u|o, x B IPaBOil YaCTH HEPABEHCTBA.

Teopema 2. Ilycmv f € Loo(K). Toeda (eduncmeennoe) pewenue u
zadawu (*) npunadaesrcum Ha(K), npuvem

ul2, e < C(n)]f

0,K -

HO,ZLO6HBI€ pPE3YJIbTATHI IIOJIYYE€HBbI U OJId YpPaBHCHHNA TEIIJIOIIPOBOIHO-
CTH.

On Abstract Green’s formula for a Triple of Hilbert spaces and
applications
Kopachevsky N. D.
(Taurida National V.Vernadsky University Black Sea Branch of MSU)

1. Assume that for a triple of Hilbert spaces F, F, G the following
conditions are satisfied: the space F' is dense embedded in the space FE;
there exists an operator v : F — G4+ C G (a trace operator) that acts
boundary from F' on the space G4 dense embedded in G.

Then there exist a unique operator L : F' — F* and a unique operator
0: F — (G4)" such that the following abstract Green’s Formula ia valid:

<777 Lu>E - (UaU)F - <’Y7773U>G ) vnav € F. (1)
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2. Suppose E = L2(9), Q C R™, 09 is Lipschitzian,
F=HYQ), G=1Ly09Q), Gy = H/*(09Q), vyu := u|aa (Vu € H(Q)), we
have, as a special case of (1), the famous Green’s Formula for the Laplace
operator:

(n, —Au + u>L2(Q) =

:/<Vn-w+nu>d9—<vn,@> e H'(Q).  (2)
On Lo (0Q2)

3. Assume that Q@ < R} T <c 909 : =z3 = 0,
mesI' > 0, § := ONL, mesS > 0. Let E = Jys(Q) =
{@ € La(Q) : divi = 0 (in Q), un = @ -7 = 0 (on 9)},
F = Jis(Q = {a € H(Q : divi = 0 (in Q),
i = 0 (on 8)}, G = Lor := Lo() & {Ir}, 7 := ir,
G, = HY*T) x HY*) x HY? HY? = Lyr(HY*T), then

from (1) we have the Green’s Formula for the Stokes operator:

3
(1, Vp+ i — Ad) g, o) = | (% Tt (17) Tare (@) 417 - ﬁ) dQ2—(yn, ), 1
Q

j k=1
_, 8u1 8u .
Tik (1) 1= Dz + (9—5:’ ot =

3
= (ra(id) — pdrs)éw, Vil, i € Jo 5(Q), YVp € (Jo,5(2))".
k=1
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O 4YucJeHHBIX AJITOPUTMAaX CTAOMJIN3AIIUU HEYCTOMYNBOTO
pelieHnus U arnmpoKCUMAaIlU aTTPaKTopa

Kopues A. A. (MI'Y um. M.B. JlomoHnocoBa)

PaccmaTrpuBaroTcss MeTOIbI YHUCJAEHHOTO MOCTPOEHUsT YCTOMYMBOIO U
HEyCTOMYMBOT'O MHOT0OOOPa3Uii B OKPECTHOCTU M30JIUPOBAHHOU HEITOIBUXK-
HO# HEruepoOoJINnIeCcKO TOUYKHN 3aJaHHOTO oToOpakenus. [loydentbie pe-
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3yJIbTATHI IPUMEHSIOTCS K 33/a9aM CTaOUIN3aIUU U YIIPABJIEHUsT HEYCTOM-
YUBBIMHU PEIIeHUSIMU, a TaKKe AIMNPOKCUMAIINU C 3aJaHHOW MOTPEITHO-
CTHIO HETPUBHUAJILHBIX TPAEKTOPHUIl INI0OAJIBHOTO aTTpakTopa. lIpuBogsaTcs
IIPUMEPHI pacueToB st cucTteMbl Jlopenna u ypaBHeHuss Jade-NMudanra.

CwMmenraHHbie 3aa4Im AJidA I"I/Il'Iep60.TII/I‘IeCKOI‘O YpaBHeHUuA

YeTBepTOro MmopsiakKa
Kopswok B. U., Ye6 E. C. (UIIHK HAH Benapycu, BI'Y)

OrHOcuTETbHO UCKOMOI (DYyHKIWY U (t, £) B IMUIMHIPUIECKON 0b1acTu
Q = (0,7) x Q nepemennnix (t,x) = (t,z1,22,...,T,) paccMaTpUBaET-
c JMHEHHOEe TUepboIndecKoe ypaBHEHHE ¢ OMBOJHOBBIM OIIEPATOPOM B
IJIABHOI 4acTH

(2 —aa) (& - va)us A= f(t.a), e

rie nocroanusle a® # b2, t € (0,T), x € 2 C R"™, A — oneparop Jlamnaca,

As = Z aq(t, z)D”,

la|<3

a = (oo, a1,...,0p) — MYJIBTUMHIEKC, aq(t, x), f(t,) — 3amanubie B Q
dYHKINN.

Ha nHum>kHeM ocHOBaHMHM UMIUHApa () 3a1af0TCsl YeThbipe HadaJIbHbBIE
yCJIOBUST

lhu = B | vr(z), k=0,1,2,3,

Ha 60koBoit moBepxHocTu ' = (0,7") X 02 — nBa rpanuYHbIe ycaoBusi. Takux
IPAHUYHBIX YCJIOBUI OJNUHHA/INATH BUIOB.

Taxkum 06pas3oM, ¢ y4eToM BUAA I'PAHUYHBLIX YCJIOBUN JJIS ypaBHEHUSI
(1) paccmarpuBaeTcsi OJIMHHAIATH PA3JUIHBIX CMeEIIaHHbIX 3ajad. Jlis
HUX METOIOM SHEPreTUYEeCKUX HEPABEHCTB U OIIEPATOPOB OCPEIHEHUS IIepe-
MEHHOTO IIfara JJOKa3bIBAETCsl CYIIeCTBOBAHNE U €IUHCTBEHHOCTH CUJIbHBIX
peIlleHni B MOAXOASINNX (DYHKIIMOHAJIBHBIX ITPOCTPAHCTBAX.
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Perynsipable periieHnsi HEKOTOPBIX HEJIMHENHBIX YHIPYTruX 3a4ad.
Kormrenes A. U. (CII6. YauBepcurer)

B koneuHoit obacTu ¢ IJ1a1K0M IpaHuIleil pacCCMaTPUBAETCS HEJTMHE-
Had 3aJlava TEOPUHU YIIPYTrocTu ¢ yrnpounenueM. [Ipobiema cBoguTcst K Kpa-
€BOH 3aJia4de [Jid KBAa3UJINHENHON CUCTEeMBbl C OIPAHUYEHHbIMU HEJIMHEWHO-
CTSIMU M OJHOPOIHBIMU I'PAHUIHBIMU yCJI0BUSIMU.C MTOMOIIHIO HEPABEHCTBA,
Kopna 151 BECOBBIX IMTPOCTPAHCTB JOKA3bIBAETCHA CYIIIECTBOBAHUE TEbIE-
pOBBIX perteHnii. belia ucnosb3oBana duHaHCcOBast nomaepkka ['PAHTA
PODI 03-01-00053.

JIureparypa
[1] Komenes A.U. Hepasencmeso Kopra ¢ 6ecom u Hekomopwvie umepa-

UUOHHDLE MPOUECCH, OAA KBA3UAUHETHDT Iarunmudeckur cucmem.- JTAH
CCCP,1983,271:5,1056-1059.

Entropy solutions of nonlinear elliptic equations with
degenerate coercivity and L'-data
Kovalevsky A. A. (Inst. Appl. Math. Mech., NAS of Ukraine)

We consider the following Dirichlet problem:

_Z ai ai(xau7vu)+a0(x7u’vu) :f in Q’ (1)
=1 ¢

u=0 on 0N, (2)

where  is a bounded open set of R", n > 2, f € L'(Q) and a;,
1 =0,1,...,n, are Carathéodory functions defined on 2 x R x R". It is
supposed that the functions a;, ¢ = 1, ..., n, satisfy some growth and strict
monotonicity conditions and the next degenerate coercivity condition: for
a.e. x € 2 and every s € R and £ € R",

n

| | cl¢l”
iz::l az($787€)51 Z (1 _|_ |S|)p1 )

where p € (1,n), p1 € (0,p — 1) and ¢ > 0. We note that the assumed

growth of a;(z,s,£), i = 1,...,n, is of the rate p with respect to £ and it
admits arbitrary increases with respect to s.
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We study summability properties of entropy solutions of problem

(1),(2). In particular, we establish that if u is an entropy solution of this
problem and if h € C(R), h > 0 in R and

+oo
t/ (1 + |8 h(s)ds < +oo,
— o0
then |Vu|Ph(u) € L'(9).

Existence of entropy solutions of the problem (1),(2) is given under
additional assumptions on the lower-order term ag. With it all any sign
conditions for ap are not required.

AcuMnToTndeckoe pasJioXKeHUe PeHIeHUsI CUCTeMbl JIMHEUHBIX
YPaBHEHU ¢ AByMs MaJIbIMU IIapaMeTpamu
Kospuxkupix O. O. (Muacturyr maremaruku u mexanunku YpO PAH)

Paccmorpum cucremy ypaBHEHMIT

dr dy

ey a(t)x + b(t)y + f(1), Py = c(t)x + d(t)y + g(t), (1)
C HaYaJIbHbBIMMT YCJIOBI/IHMI/I
37|t:0 = 56’0, y’t:O = yo, (2)

e a(t), b(t), c(t), d(t), f(t), g(t) — mocrarouno raagkue OYHKIUA PA
0<t<T, e>0m pu>0— Maable mapaMeTpPhI.

VcenenoBaHuio CUHTYISIPHO BO3MYIIEHHBIX YPABHEHUHA ¢ HECKOJILKUMUA
MaJIBIMHU [TapaMeTPaMU MOCBSINeH psijt paboT (cm., Harpumep, [1]-[3]). Oco-
OEHHOCTBHIO HACTOAIIEH PabOThI ABJISETCS IOCTPOCHUE aCUMIITOTUKYU PeIle-
Hus 3a7a4n (1), (2) npu ycmoBun, 9T0 €, (1 HE3A6UCUMO CTPEMSITCS K HYJIIO.
YeHbl aCUMITOTHUKH IOJIYyYalOTCs IIyTeM PelIeHusl JUHEHHBIX ajredpan-
JeCKUX ypapBHeHuili n cucreM nuddepeHnuaabHbIX YPABHEHUHA ¢ IIOCTOSIH-
HbpIMU Kodddunmentamu. JJoka3aHo, 9TO IOCTPOCHHBINA Pl SIBJISIETCSA PAB-
HOMEpHBIM IIp € — 0, 4 — 0 aCUMITOTUYECKUM Pa3JI0KEHUEM PEIIEeHNUs],
€CJIM BBIOJIHEHBI YCJIOBUSI

a(t) <0, d(t) <0, bt)et) —a(t)d(t) <0, b(t)e(t) > 0.

Kparkoe usjioxkeHue pesyJsibrara OmyOJIuKOBaHO B [4].
Pabora BwInmOsHEeHa npu moggepxkke IIporpaMmbl yHIaMEHTAJIBHBIX
ncciaenopanuit IIpesumnyma PAH u Netherlands Research Organisation

NWO, grant No. 047.016.008.
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ITapabosimyecKkne ypaBHEeHUS C HEM3BECTHBIMU KO3 dUIIneHTaMu
Koxanos A. . (Hucruryr marematuku um. C.JI. CoboseBa,
Hoocubupck)

B noknajie m3mararoTcss HEKOTOPhIE PE3YILTATHI O PA3PENTUMOCTH CJIe-
JIYIONIEN 3aJlaur — 3a/Ia91 HAXOXKJIEHUs BMECTe C pellleHueM mapadoimnde-
CKOTO ypaBHEHHUsI TOTO W/ MHOrO Kodddurmenra (koddduimeHTon) ca-
MOT'O YpaBHEHUsI WJIN YK€ [TPaBoii YacTu (BHEITHUX BO3elcTBuii). B momob-
HBIX 33Jla9aX ITPeAIojaraeTcs, YTO HeM3BECTHBIE KOI(MD(PUITMEHTHI 3aBUCIT
OT HE3ABUCHMbIX IEPEMEHHBIX CIIEIUAIBLHBIM 06pa30M (B HAIEM CIydae —
JINOO TOJIBKO OT TMTPOCTPAHCTBEHHBIX IIEPEMEHHBIX, JIMOO TOJHKO OT BPEMEH-
HOI1); KPOME TOTO, TIOMUMO OOBIYHON I'DAHUYHON MHMOpMAIUU, XapaKTep-
HOW JJId TOW MJIM MHOU KpaeBOU 3a1a4u, B paCCMaTPUBAEMbIX 3a/adyax 3a-
JTAIOTCsI JIOMTOJTHUTE/IbHBIE JIOKAJIbHBIE WU HEJIOKAJIbHBIE (MHTErpaJIbHbIE)
YCJIOBUS, KOJIMIECTBO KOTOPBIX 3aBUCUT OT KOJIMYECTBA HEU3BECTHBIX KO-
durnmentos. OTMeTuM, 9TO pacCMaTpPpUBAEMbIE 331291 C HEU3BECTHBIMU KO-
s dunmenTaMu ABJIAIOTCS CUJIIBHO HEJIMHEHHBIMU M HEMOHOTOHHBIMU, UTO
3aTpyAHACT UX UCCJIEJOBaHUE.

s ncenemyeMbIx 3a7a9 JTOKA3bIBAIOTCSI TEOPEMBI CYIIECTBOBAHUS M
€JIMHCTBEHHOCTHU PEryJIApHBbIX perenuii. Kak moOGoYHbI pe3y/bTaT, MOJIy-
YeHbI TEOPEMBI O PA3PENIUMOCTH 3324 C HEM3BECTHBIMU KO DUITMEHTAMUI
JIJIsi ypaBHEHUN C KPATHBIMUA XapaKTEPUCTUKAMU U JIJIsi TICEBI0IIapabdO -
YEeCKUX ypPaBHECHUMN.
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O06 yObIBaHUM penieHuil mapabo/IMYecKOro ypaBHEHHUS C
MJIAUINMU 9JI€HAMU

Koxepnaukosa JI. M. , Kynbcapuna H. A. (Crepimramakckuii

rocynapcTBeHHbIH negarorudeckuii wHctutyT), MykmunoB @. X.

(Bammkupckuii rocy/JapCTBeHHbIH 11€4aroruIecKuii yHUBEPCUTET )

B mmmaapuryeckoit obnactu D = (0, 00) x €, tae Q C R™ ™! — neorpa-
HUYEHHasA 00/1aCTh, PACCMATPUBAECTCA IepBas CMENIaHHasd 3aa4a JJId I1a-
PabOJIMIECKOr0 YPABHEHUsI BHICOKOI'O IOPSIIKA,

uet(—1 DQI‘C +Z Z v (@iap(z, y)Dﬂ )=0, € R,y € R",
i=l |a|=|8|=i

C OHODOJIHBIMM KPAEBBIMU YCJIOBUSIMU U (DUHUTHOW HAYAJIbHON DyHKIIU-
eit. Ompeesisiercst MOHSATHE JIIMOIa~ [TOCJIEIOBATEILHOCTH 3a/Ia9M U B €€
TePMUHAX YCTAHABJIMBAETCS OIeHKa cBepXY La-HOpMBI ||u(t)|| pemrenust 3a-
naqan. JlokazaHa TOYHOCTB TOI OIEHKU B IMIMPOKOM KJIACCE HEOTDAHWIEH-
HBIX obsiacteit mipu k = [ = m = 1. Illpu kK = [ = m > 1 umerorca koc-
BEHHBIE TOJITBEPXKJIEHUs] TOYHOCTU OIleHKU. B wacTHOCTH, 1151 ObJsiacTeit
{ly| < =%, a € (0,k/1)} C R? sTa oleHKa IPUHUMAET BUJL

k — lo
k—lo+2kla’

lu(@®)]l < M|[u(0)|| exp(—rt"), 6=

HeckoabKoO HEOXKUIAHHO, 9TO HOCJEIHsISI OPEIeIsIeTCsT MJIaIIINMI YJIeHa-
MU ypaBHEHUSI.

Spectral functions and regularized traces of singular differential

operators of higher orders
Kozko A. I., Pechentsov A. S. (MSU)

Let us consider the semibounded operator L in the

space L>[0, 00) generated by  the differential expression
Uy) = (=1)"y® (@) + pan—2(x)y®* "2 (2) + ... + po(z)y(x) and the
boundary conditions y(0) = ' (0) = ... = y» " P(0) = 0. The real
coefficients p;(z), i = 0,...,2n — 2, are locally integrable and pa,—2(x) is
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piecewise smooth. Let P be the operator of multiplication in Ls[0, c0)
by a finite function g(z) € L[0, 4+oc] and the function ¥(z) = < [ q(t)dt
has bounded variation at some right neighborhood of zero. Let ur, Ag,
k=1,2,3,..., are the eigenvalues of the operators L + P and L respectively
arranged in order of magnitude. Moreover A\, = ck® +o(k?), k — oo where
O<a§2n,ﬁ<a(1— L ) and ¢ > 0 is a constant.

2n
Theorem
oo 1 +00
2n e
> [uk | q(w)dwk%ll -
2t J,

k=1

1. JJa®dt  yacze [t
4 mllglro T ~ 2mn /o a@)da,

where the constant ~ is defined by the following equality
lejzl ket = %N% +7+0(1), N — oc.

Reducibility or non-uniform hyperbolicity for quasiperiodic
Schrodinger cocycles
Raphael Krikorian
(Laboratoire de Probabilités et Modeéles aléatoires Université Pierre et
Marie Curie, France)

This is a joint work with Artur Avila.

We present some recent results obtained with Artur Avila on
the dynamics of quasi-periodic Schrédinger cocycles, that is, the
natural cocycles associated to the discrete one-dimensional quasi-periodic
Schrodinger operators

(Hawaw)(n) =un+1)+uln—1)+v(na+ z)u(n), u € 1*(Z),

(v : R/Z — R). Assuming that the potential v is real analytic (resp.
smooth) and that the frequency «a satisfies some explicit diophantine
condition of full Lebesgue measure (« is recurrent diophantine), we prove
that for Lebesgue-almost all energy, such a cocycle is either analytically
(resp. smoothly) Floquet-reducible or is non-uniformly hyperbolic (in
the fibers). This result gives a very good control on the absolutely
continuous part of the spectrum of the corresponding quasiperiodic
Schrédinger operator, and allows us to complete the proof of the Aubry-
André conjecture on the measure of the spectrum of the Almost Mathieu
Operator: when v = Acos then for every A and every irrational o the
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Lebesgue measure of the spectrum of Ha xcos is |4 — 2|A|[. Also, in the
Almost Mathieu case we get that for recurrent diophantine o, any |A| < 2
and almost every energy, the almost-Mathieu equation is analytically
reducible. For general analytic potentials we can prove similar results.

Mertoa nHTerpaJibHbIX YpPaBHEHU B CMeEIIIaHHOUN 3a/iave C KOCOMH
IPOU3BOAHOM [IJisi TapMOHUYEeCKUX (PYHKIU BHE pa3pe30B HA
IIJIOCKOCTH

Kpyrunkunii I1. A., Crubaes A. U. (MI'Y um. M.B. JlomoHOCOBa)

PaccmarpuBaeTcst cMmemanHasi 3ajada s ypaBHeHus Jlammaca Ha
IIJIOCKOCTH BHE pa3pe30B. B KadecTBe rpaHUYHBIX YCJIOBUM 331a€TCsi 3HAYE-
HIIe MCKOMOM (DYHKIIMU Ha OJHOII CTOPOHE KaXKI0I'0 pa3pe3a U 3HAUYECHUE ee
KOCOM IIPOM3BOIHON Ha APYTOil CTOPOHE. DTa 3a1a9a 0000IIaeT CMENIaHHY 0
zaagy Jupuxiae-Heiimana. Teopema e TMHCTBEHHOCTH JIOKA3bIBAETCS METO-
JIOM DHEpreTudeckux ToxKaecTB. C MOMOIIBI0 MeTOAa MOTEHITNAJIOB 33,1244,
CBOJINTCH K OJITHO3HAYHO pa3peninMOMy WHTerpaJibHOMY ypaBHenuio Ppe-
rosbMa I poma B moxosimmemM 60aHaXOBOM ITPOCTPAHCTBE, KOTOPOE OKa3bI-
BAETCsl OHO3HATHO Pa3pemuMbIM. Takum oOpa30oM J0Ka3bIBAETCS TEOPEMA,
CYIIEeCTBOBAHUA JIJId UCXOAHON 3a/1a9l U MOJIyYaeTCAd WHTETrPAJIbHOE IIPEI-
CTaBJICHUE PEIEeHUS.

Chaotic oscillations of a vibroimpact system
Kryzhevich S. G. and Pliss V. A. (Saint-Petersburg State University)

Consider the single degree of freedom dynamics of a point mass on

a spring under action of the linear damping and elasticity forces and a

periodical external force. Assume that this point mass has an elastic impact

every time it reaches the delimiter. These oscillations may be described by
the equation

T+ 2e +x = f(1). (1)

Suppose that the perturbation f(t) of the period T' = T1 + 1% is defined on
a segment [0, T) by formulae: f(t) = 1ift € [0,T1), f(t) = —1ift € [T1,T).
The equation (1) is defined for z > 0, and the elastic impact condition is
the following: if x(to) = 0, and &(to — 0) < 0, then &(top + 0) = —2(to — 0).
Suppose that if x(tg) = 0, #(to —0) = 0 and kT + 11 < to < (k+ 1)T

119



then x(t) = ©(t) = 0 at to <t < (k+ 1)T. Let the parameters T7,7T> and
e satisfy conditions:

T
7 > p >3,

> T —27e —3)k T —27e —3)k
T ¢ k;go [ /21_’12 — exp( ; Xf(ij) ) : 2,—1_]12 —I—exp< : xl(;_LEQB) )] .
(2)
Let us denote by () the vibroimpact system considered and by F' the
Poincare mapping of this system.
Theorem. For all e,x € (0,1) and > 3 there is such number T > 0,
that if Ty > T, are fulfilled a condition (5.1) and (5.5), the mapping F has
hyperbolic invariant compact K with following properties

I mapping F|K has periodic points of an arbitrary minimal period;
IT periodic points of the mapping F are dense in K,

IIT there is a point p € K, the orbit of which {F"(p) : n € Z} is dense
i K.

So, the system (x) has chaotical regimes of oscillations.

Supported by the Ministry of Education of Russia and the government of
Saint-Petersburg, grant PD03-1.1-142, by RFFI-GFEN, grant No 02—-01-39001,
MAS, grant No 03-01-06493, by the program "Leading Scientific schools", grant
HIIT-2271.2003.1 and by the program "Universities of Russia".

Infinitely generated discrete almost minimal group
Kulikov M. S. (Department of Mechanics and Mathematics, Moscow
State University)

Let T' C SL(2,R) be a discrete subgroup. Consider its natural action
on the Euclidean plain. One can study properties of I' via properties of
this action orbits. Thus, it is known that if I' is a uniform lattice (that
is, quotient SL(2,R)/I" is compact) then all the orbits (except zero) are
dense. Generalizations of this fact are know as Greenberg—Dani results
(see [3], [1], [2]). Also, if I" is a lattice (that is, quotient SL(2,R)/I" is
of finite volume) then any orbit is either discrete or dense (this property
called ‘almost minimality’). From this point of view the following question
is interesting: is it true that every discrete subgroup in SL(2,R) with only
dense and discrete orbits is a lattice? This question was believed to have
positive answer but surprisingly enough, it appears to be negative [4]:
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Theorem There exists an infinitely generated discrete (hence, not a
lattice) subgroup in SL(2,R) such that its natural action on the plane has
only discrete and dense orbits. This result can be reformulated in terms of
horocycle flows: there exists a surface of constant negative curvature with
infinitely generated fundamental group such that the horocycle flow on its
unit tangent bundle has only dense and closed orbits.
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Point interactions with arbitrary orbital moments: Hilbert
space approach.
P.Kurasov Dept. of Math., Lund Institute of Technology, Sweden and
Dept. of Physics, St.Petersburg Univ., Russia

It is well known that point interaction for the Laplace operator —A in
R? is described by one real parameter. The corresponding operator differs
from —A on spherically symmetric functions only and therefore cannot be
used to model objects with eigenfunctions having high orbital moments.
Different models involving operators in spaces with indefinite metrics have
been suggested so far. It will be shown that point interactions with high
orbital moments can be determined using operators in a Hilbert space. The
possibility to apply this construction to model complicated molecules will
be discussed.

DddekT MasiTHUKA C BUOPUPYIOIIIUM MOABECOM B 3JIEKTPOHUKE
Kypuna A. ®@. (BopoHexKckuii rocyjapcTBeHHbIH YHHBEPCHTET)

Mmuorue 3aJ1aqu B 3JIEKTPOHHUKE PEIIEHBbI MyTeM YCPEIHEHUsI ypaBHe-
HUM JIBUXKEHUS 3aPSAIOB IO OBICTPHIM KOJI€O0aHUSAM 3JIEKTPOMATrHUTHOTO T10-
Jsisi (pesibedbl BBICOKOYACTOTHOIO TIOTEeHIMaa, cuiia [amnonosa-Muiiepa).
[Ipu GosbIlloi aMILIUTYI€e IIOJisT YCPEeIHEHUEe CTAHOBUTCS HEKOPPEKTHBIM,
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U TOrJIa OOHAPYKMBAIOTCS ITapaMEeTPUYECKUe SIBJIEHUsI, UCUYE3aBIINE TPU
ycpenHeHnr. B 9acTHOCTM, W3 ypaBHEHU#l ABUXKEHUHA 3apsia B CTOsSYEit
JIEKTPOMATrHUTHON JIMHENHO ITOJAPU30BAHHON BOJIHE II0JIyYaeM ypaBHEHUE
Xuia, ONUCHIBAaOIee KOJIeOAHUsT 3apsijia B Iy IHOCTHU SJIEKTPUIECKOIO I10-
ss. [lpu ycpenennn Ha ITyYHOCTh MPUXOANIIACH BEPIITUHA MTOTEHITUAJIEHOTO
bapbepa, U IBUXKEHIE 31eCh CIUTAJIOCH HEYCTOMYMBBHIM. AHAIN3 ITOKA3bI-
BaeT, YTO CYIIECTBYIOT IMPOKHE OOJIACTU 3HAYEHUWI ITapaMeTpOB, Xapak-
TEPUSYIOMUX TOJIE U 3aPsaabl, YCTOMYUBOTO JIBUXKEHUSA B MYYHOCTHU SJIEK-
TPUYIECKOTO TI0JIs. YCTAHOBJIEH (PUBUUECKHUIT MeXaHU3M 3TOTO siBjieHusi. Co-
BepIliad YKa3aHHbIe OrpaHUYeHHbIe KOJIeO0aHU U 3(PPEKTUBHO YCKOPSACH B
HAIIPABJIEHUY SJIEKTPUIECKOTO TI0JIsI, YaCTUIIA CIIOCOOHA JTOCTUTATDH yIbTPa-
PEJIATUBUCTCKOI cKopocTu. [lapameTpuyeckne siBJIEHUS BO3HUKAIOT TAKXKe
IIPU ABUKEHUU 3aPSJIOB B y3Ji€ JIMHEWHO OIS PU30BAHHOTO JIEKTPUIECKO-
IO II0JISI CTOSYer BOJIHBI. 3JIeCh aHAJU3 OCHOBAH HAa PEIIeHUHW ypPaBHEHUS
MaTbe, OIMCHIBAIOIIET0 KOJICOAHUsT JACTHIL.

AcumMnToTuKa perieHuss MAaTPUYHO CUHTYJISIPHO BO3MYIIIE€HHBIX
IepuoanvecKux 3aJad ynpaBJjieHUud
Kypuna I'. A. (BopoHexKcKasi roCy/TapCTBEeHHAST JIECOTEXHUIECKAST
aKa/ IeMUsI)

19 HeTuHEHHOW TIePpUOUYIECKON 33/1a91 ONTHUMAJILHOTO YIIPaBJIEHUS
C MATPUYHO CHHTYJISIDHO BO3MYIIEHHBIM YDAaBHEHUEM COCTOSIHUS (B ypaB-
HEHUW COCTOSTHUS TIepeji IPOU3BOIHON cTouT omeparop Buga A + B, rae
A BoeIpOXKEH, a A + B obpaTuM Ipu IOCTATOYHO MaJbIX € 7% () mocTpoe-
HO aCUMIITOTUYECKOE PA3JI0KEHUE PEIIEeHUsI 110 MEJIbIM HEeOTPHUIATETHHBIM
CTEIeHSAM € TIPU IMOMOIIHU MIPSIMOI CXeMbI TOCTPOEHUS aCUMIITOTUKU PeIlie-
HUsI 3389 ONITUMAJILHOTO YIIPABJIEHUs, KOTOPasi 3aKJII0YAETCs B HEITOCPEI-
CTBEHHOH IIOJICTAHOBKE ITOCTYJHUPYEMOI'O ACUMIITOTUYIECKOTO PAa3JIOKEHUS
pelleHns B YCJIOBUSI 3a/Ia9U U OIPEJIeJIEHUN CEPUU 339 yITPABIEHUS JIJIsI
HAXOXK/IEHUsT YJIEHOB pa3joxkeHus. OTMeTuM, 9TO BHEPBBIE MPsiMasi CXEMA,
JIJI CUHTYJISPHO BO3MYIIEHHBIX 3ajad4 npmeHsaack M.I. /ImurpueBbiM u
C.B. Be1oKoIbITOBBIM. YCTaHOBJ/IEHO HEBO3PACTAHUE 3HAUYECHUN MUHUMU3U-
pyemMoro (byHKIIMOHAJA TPU HUCIIOJIH30BAHUNA HOBBIX UJIEHOB aCUMIITOTHYE-
CKOI'O Pa3JIOyKEeHUsI ONTHUMAJbHOrO ylpasjiaeHus. s perrenuss JuHEHHO-
KBaIPATUIHON TEPUOJIMIECKON 33/1a9U C MATPUYHBIM CHHTYJISPHBIM BO3-
MYIIIEHEM B KPUTEPUM KadeCcTBa TaKyKe IMOCTPOEHa aCHUMIITOTHUKA pellle-
HUs TIPU TTOMOIIA ITPSIMOI CXEMbI, TPUYEM ACUMITOTUYECKOE PAa3JIOXKEHUE
ONITUMAJIbHON TPAEKTOPUU W MHUHHMAJbHOIO 3HAYEHUsl (DYHKIIMOHAJIA CO-
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JIEP?KUT TOJbKO HEOTPUIATEJIbHbIE CTEIIEHU £, & B PA3JIOXKEHUU ONTUMAJIb-
HOT'O yITPaBJIEHUS MOTYT IIPUCYTCTBOBATh U OTPUIIATEIbHbIE CTEIIEHM.

st obenx 3amad JTOKa3aHbl OHEHKH OJIM30CTU ITOCTPOEHHOTO ITPUOJIH-
>KEHHOI'O peIlleHus K TOUYHOMY IO COCTOSTHUIO, YITPABJIEHUIO U (PyHKIIMOHA-
ay. Ilpu mokazareabcTBe CYIIECTBEHHO HCIIOJIbB3yeTCsl BO3MOXKHOCTh HPU-
BEJIEHUS BEIIEeCTBEHHOU HEOTPUIATEJIbHO IaMUJIbTOHOBOU MHEPUOANYECKON
orrepaTop-PYHKIINN IIPU ITIOMOIIY BEIEeCTBEHHON onepaTop-MyHKIIUA TOTO
JKe Tepuoja K OJIOUHO-/IMaroHaJIbHOI (bopMe, B KOTOPOM OJIMH U3 ollepa-
TOPOB Ha AUATOHAJIN UMeEeT IIPHU BCeX 3HAUEHUSIX apryMeHTa CIIEKTD B OT-
KPBITOA JIEBOM MOJIYIIJIOCKOCTH, & JIPYTOii - B IIPaBOMA.

Bce pesyaprarsr moaydensl coBmectHO ¢ Ilekynckux C. C.

Pabora nognepxkana POOU, mpoexkt 02-01-00351.

HekoTopble 0cCOOEHHOCTU 3aJaHUsI TPAHUYHBIX YCJIOBUI B
KOHTAKTHBIX 33Jla9YaX AUHAMUKHN YHOPYTOMJIACTUYECKOU cpebl
Kypoxtuu B. T. (Mocksa)

B macrtositiiee BpeMsi Tpu MOCTAHOBKE KPAEBbBIX 3a/ad B MEXaHUKE JIe-
dopMHUPYEMOT0O TBEPJIOTO TeJIa MPUHSTO 3aJ1aBaTh 3HAUEHUsT (DYHKIIUI WA
WX YaCTHBIX ITPOU3BOAHBIX HA YaCTHU IIOBEPXHOCTHU, OTPAHUYNBAIOINIENH HEKO-
TOpoe Tejao. B To Ke BpeMsi, U3 MEXaHUKU BA3KOUW YKUJIKOCTU H3BECTEH
dbeHOMEH PE3KOT0 M3MEHEHUsI CKOPOCTU YKUJIKOCTA B HEKOTOPOM CJIOE KO-
HEYHOU TOJIIIUHBI, IIPUJIETAIONEM K 00TEeKaeMOMi ITOBEPXHOCTU.DTO ABJICHUIE
COITPOBOXK/1A€TCS 3HAYUTEJIbHBIM BbIJIeJIEHUEM YHEPTUU B OIMMUCAHHOM BBIIIIE
MMOrPAHUIHOM CJioe. AHAJOTUIHO, B TEOPUHU YIapPHBIX BOJIH U3BECTHO, UTO
yllapHas BOJIHA 3TO, CTPOr'O T'OBOPsA, HEKOTOPBHIN CJI0H, B KOTOPOM IIpeTepIie-
BaIOT 3HAUYUTEJIbHbIE U3MEHEHUs JIaBJIEHNE, CKOPOCTh U APyTUe MapaMeTPhI.
(A OTHIOZH HE MOBEPXHOCTH Pa3phbiBa, KOTOPOM YacTO 3aMEHSIOT YIAAPHYO
BOJIHY B MaTeMaTWdeCcKnxX Mojedax. [loaTomy KaxKeTcs Ie/iecoo0pa3HbIM
B KOHTAKTHBIX 33/la4axX JMHAMUKHA yIPYTOIJIACTUYECKON Cpe/bl 3a1aBaTh
KOJINYECTBO dHEPIUU, BBIJEJIIEMOE B 30HE KOHTAKTAa KOHEYHOU TOJIIIAHBI.
Ciieyer OTMETUTH, 9TO 3aJlaHUE dSHEPruu Kak (PYHKIIUU BPEMEHU B Ka-
JecTBe T'PaHUIHOrO ycjoBusi npumensiioch JI.M.CemoBbiM 1ipu perrreHUn
3aJ1a491 O CUJIBHOM B3pbIBe. B HacTosIeil paboTe mpeajiaraeTcss MaTeMaTH-
JecKasl IIOCTAHOBKA 33JI1a9U O PAaCIPOCTPAHEHUN YITPYTOILJIACTUYECKUX BOJIH
CIBUTA B MOJIyOECKOHEYHOM CTEP>KHE KPYTJIOTO CEYEHUsI B TOM CJIy4ae, KO-
rJa Ha KOHIIE CTEPKHS 33JlaHa MOIIHOCTH BBIAEJIIEMON dHEPTUH.
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Sagadya onpegesieHnuss KO3 UIIMEHTA OTHOCUTEIbLHOMI
aedopmanun
Kyszenkos A., Upxuna A. JI. (HuzkeropoJckuii rocyapCTBeHHBIH
yuausepcrer um. H. . JlobageBckoro)

B 11oknajsie K pacCMOTPEHUIO TIpeJIjIaraeTcs 3a/ia4ua OlpeJieIeHust KO-
durmeHTa OTHOCUTEIBLHO JiepbopMaIny Ha MMOBepXHOCTH obpa3iioB. Cunra-
eTcsl, 9TO 0Opa3el] MoABEePraeTcsd HArPYKEHUIO BJIOJIb OJIHOTO BHIOPAHHOTO
HaITPABJIEHMUSI.

BBomuTcsa nonsitue GyHKIMU pacrpeaeaeHus aedopMaliii BIOJIb 00-
paziia.

B kadecTBe ncxomHOro odopasna pacCMPTHUBAETCS ITUJIIMHID JJIUHBL L.
Ha ero moBepxHOCTH pacCMOTPHUBAIOTCS JIBE TOYKH, C KOOPAWMHATAMU CO-
orBeTcTBeHHO * U x + Ax. Obpaserr moaBepraercsa Harpyzxkenuio. [locie
J1epOPMUPYIOIIEr0 BO3/IEHCTBUsST KOOp/IMHATA MEPBONM TOYKUA CTAHOBUTCS
Z(x), a koopamHaTa BTOpOil coorBercTBeHHO T (x + Ax). lamHa ydactka
MEKJly TOYKaMH CTaHoBuThes Az = &(x 4+ Axz) — Z(z). Torma kosdbdu-
IIMEHT CpeaHell OTHOCUTETBHOM aeOpPMAINN HA YIaCTKE MEXKIY TOUYKAMHU

Nx—ANx _ ANx Ax—Azx
paBen =———— = T —1. Ecium cymecTByeT npejies1 OTHOIEHUS =~ ———

Az — 0, To npenenbHas byHKIUA (1) = Alim e
x—0

pacrpegesieHnd aedopMaliu BII0Jb 00pa3Iia.

[Tycth p(x) - dyHKIUS BBICOT pesbeda hcciempyeMoro obpasia J10 Jae-
dopmaruu. Ilociie medopMupyIOIIero Bo3AeCTBUS pejibed IMOBEPXHOCTU
p(z) 6yner npeobpasoBan kak p(Z(z)) = p(x).

IIycTh umeercss nudopmalusg o pesibede ITOBEPXHOCTH obpasna 10 Jie-
dopmanuu p(x) u nocie gedopmarun f(x). 3ama9a COCTOUT B TOM, ITO OBI
[0 JBYM M3BECTHBIM (DYHKIIMSIM BBICOT pejibeda IMOBEPXHOCTH HamnboJjiee
TOYHO BOCCTAHOBHUTL paclpeesieHne aedopMaliii.

[Iycte D. mMHOXKeCTBO (DYHKIWIT, HETPEPBIBHBIX W OTPAHUYEHHBIX HA
orpeske 0 < z < L, te. |e(x)| < C, x € [0,L] . Botbupas u3 D. meko-
TOpyIo £(x) , mOJly4aeM HOBOE Mpeobpa30BaHUe KOOP/IAMHAT U TOBEPXHOCTU
uccyemyemoro obpasna — Z(e,r) u coorsercrBenHo p(Z(e,x)) = p(e, x).
Torma 3amada coctouT B BbiOOpe dDyHKImM £(x) Tak, 9YTO OBl 0OECIEIUTH
MHUHUMYM (DYHKIMOHAJIA CPEIHEKBAAPATUIHOIO OTKJIOHEHUS SKCIEPUMEH-
TaJILHOT'O peJibeda 1ociie gedpopMaliuy U pacdeTHOro pejibeda npu aedop-
maruu £(x):

P(e) = [y (7(x) = p(a(e,2)))" dr.

MaremaTnyeckn 3Ty 3a/1a49y MOXKHO pacCMaTpUBaTh, KaK 3a1a4y OITH-
MaJIbHOI'O YIIPaBJIEHUS, IJIsI PEIeHNsT KOTOPOi HeobxomuMa MHPOPMAIIUS O

npu

1 eCTh (DYHKIUA
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nByx dyarmusax — p(x) u p(x). O6srano nHGOpPMAIIIO 00 STUX DYHKIIIX
MOJTyYaroT u3 dKcrepuMenTa. QyHKIMs ke £(2) B TAKOM CJIydae, pacCMar-
puBaeTcsi, Kak (pyHKIUs YIIPABJIECHUSI.

B nokiajie npuBOIUTCS YUCTIEHHOE PeIlleHre TIOCTABICHHON 3a1a9H OIl-
TUMAaJIbHOTO YIIPABJIEHUSI.

Pseudo-Hermiticity and Theory of Singular Perturbations
Kuzhel S. A.

(Institute of Mathematics, Ukraine)

In recent years the problem of development of a consistent physical
theory of quantum mechanics on the base of complex Hamiltonians
that are not Hermitian in the standard sense but satisfy a certain
less restrictive and more physical condition of symmetry (so-called
pseudo-Hermitian Hamiltonians) has attracted a steady interest.
The report is devoted to the investigations of pseudo-Hermitian
Hamiltonians appearing within the theory of singular perturbations
[1], [2]. Using the results of indefinite space theory, the necessary
and sufficient conditions for the reality of the spectrum of a pseudo-
Hermitian Hamiltonian are obtained and the problem of similarity of
such Hamiltonian to an Hermitian one is investigated.

References

[1] Albeverio, S., Gesztesy, F., Hoegh-Krohn, R. and Holden, H.:
Solvable Models in Quantum Mechanics, Springer, New York, 1988.

[2] Albeverio, S., Fei, S.M. and Kurasov, P.: Point interactions:
PT-Hermiticity and reality of the spectrum Lett. Math. Phys. 59
(2002), 227-242.

Existence of solutions of quasilinear elliptic equations in R"
without conditions at infinity
Laptev G. 1. (Moscow State Social University)

Solvability conditions for the equation

_ ZDiAi(a:,u, Du) + Ag(z,u) = f(z), x€ R"

=1
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are considered in the whole space R™, n > 2. A solution u(z) and
the functions f(x) and A;(z,u,&) for i = 1,...,n and Ag(z,u) may
grow arbitrary as |z| — oo. These functions satisfy the standard
conditions of the theory of monotone operators on the arguments
¢ € R*" and v € R'. The method of monotone operators is
developed and an existence theorem is proved for the solutions

u € Wllo’Zé(R") N LfOC(R”), where ¢ > p > 1.

Special cases of such equations were studied by H. Brezis in 1984,
A. L. Gladkov in 1993, O. A. Oleinik in 1996, S. I. Pohozaev in 1997,
A. E. Shishkov in 1999 and others. As example we can consider the
equations

— ZD a;(2)|DiulP>Diu + apy1 (z)|u|"uw)+ao(z)|ul!*u = f(z), z € R,

where the functions a;(x) are positive and a;,a; = € Le. (R™) for all
n=20,1,...,n+ 1. We suppose that 1 < p < gand r+1 < ¢q/p’.

ObOpaTtumasi fUHAMHNKA B OKPECTHOCTH CUMMETPUIHOI
ety ceajio-oKyca
Jlepman JI. M. (HUU npukiajgHoii MaTeMaTHKA 0 KHOEDHETHKH,
Hwxeropoackuii rocyansepcurer um. H.U.JIobageBckoro)

B nokname OyayT mpejicTaBiaeHbl Pe3YJILTaThl O IIOBEJIEHUHN IJIa/I-
KO 00paTUMOI YeThIPEXMEPHOII CUCTEMbI, IMEIOIIEH CUMMETPUIHbII
ce1y10-(pbOKyC M CHAMMETPUYHYIO TOMOKJJIMHUYIECKYIO TPAEKTOPUIO K
Hemy. O06CyKIar0Tcsd TUIIepPOOJINIEcKoe U SJINIITUIECKOe IOBEIECHIE
TPaeKTOPHUil, CYyIIeCTBOBAHUE JIPYTUX TOMOKJIMHIUYIECKIX TPAEKTOPUIA,
oudypkauu B ceMeiicTBax IMepHOINIECKIX TPAEKTOPHUIA.

PesynbraThl, peacTaBieHHbIE B JIOKJIa/ie, BBIIOJHEHBI Ipu (hu-
HaHcoBoi nojep:kke PODU (poekt 04-01-00483).
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CaMOCOIIpsI>2KEHHOCTh CUHTYJISIPHBIX OII€PATOPOB
IHItypma-J/InyBusist Ha HOJyIIPSIMON
Jlecubrx A.A. (Mockosckuit TocygapcTBeHHDBIH YHUBEPCUTET)

B pabore paccmaTrpuBaeTcst oriepaTop, HOPOXKIeHHbBI 1uddepeH-
IIUAJIbHBIM BBIPAsKEHHEM

(ly)(z) = —(yM(@)) = o(2)yM(z) — o*(2)y(2),

rne y! =y —oy, uo € L1.10c(0,400), 1 IPaHUYHBIM YCJIOBHEM B
HyJIe, JefiCTBY IOl B TiyibbepToBoM mpocTpancTBe Lo (0, +00). s
9TOr0 Olleparopa yCTAHABIUBACTCS JIOCTATOYHLINA IPU3HAK CAMOCO-
IPAXKEHHOCTHU, KOTOPLI SIBJIsieTCst 0000IIEeHeM U3BECTHOIO IIPU3HAKA,
Bpunka Ha ciy4aii CUHIYJIIPHBIX ITOTCHIINAJIOB.

Pabora mognepxkana rpantamu POPI 04-01-00712 u Bemymux
Hay4Hbix mkosa HIII-1927.2003.1.

Monoapomusi cucrtem BecenoBa-Yepeagnuka aJjist
BEIIECTBEHHBIX U KOMILJIEKCHBIX KOH(MUIypalunuii BEKTOPOB
Jlekcun B.I1. (KosomeHCKHIT roCymapcTBeHHBIH 11€1arOrnIeCKuii
nHCTUTYT, Poccusi)

st KoreuHoM KOHMbUTYparun BektopoB R = {aq,...,ay} C C",
ropoxkgatomieit C”, paccMOTpPUM HEBBIPOXKIAEHHYIO KAHOHUYIECKYIO"
ommaneimyio dbopmy Gr(z,y) = > cplo,z)(oyy), v,y € C™.
bynem  paccmarpuBarh  KoHdurypamum R, i KOTOPBIX
Gr(a,a) #0,Va € R.

[Tycts {hy € C, Va € R} — roMmiutekcuble KOHCTAHTBI. OTpe/te-
muM nipaddoBy cucremy tuna Pykca na C"

o) =5 (8 Gy e

rie dyaknus Vg (z) npuanmaer 3Hadenust B C", a koaddumeHTo
CHCTEMbI pacCMaTpPUBaIOTCs Kak oneparopbl Ha C™, meiicTByoIINe 1o
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npaBuity he(a®a)(v) = hoGr(a,v)a. Takne cucreMbl MbI HA30BaEM
cucremaMu BecesoBa-Yepeanuka.

st cucrembr kopueit R rpymmer Kokcerepa W cucrema (*)
ompeessieT IIJIOCKYIO CBSI3HOCTb Vg Ha (hakTope ITPOCTPAHCTBA
C" \ Uaer{z € C"|(a, 2) = 0} mo meticteuro W.

Monogpomus cBst3HOCTH V R UMEET CJIEAYIOIIee OIICAHHE.

Teopema. /lasa Henpusodumoti npusedenHoti cucmeme KopHet
R epynnoe Koxcemepa W (R) npedcmasaerue MoHoIpOMUL NAOCKOT
ceaznocmu V g 9K6UBAAEHMMHO Hexomopomy npedcmasaeHuro Ckeati-
epa epynno. xoc Bpuckopra B, (W).

Jyist TPy MOPOXKAEHHBIX KOMILIEKCHBIMI OTPAYKEHUSIMU OIIpe-
JIeJIIeEMbBIX 0 HEKOTOPOIl cuCcTeMe KOMILIEKCHBIX KOPHEe 1 00J1a1a10-
mux "KoKceTepoBCcKUM "3a1aHueM 00pa3yIoMMMI 1 COOTHOITEHUIMUIT
MeeT MEeCTO aHaJIOr CpOPMYIUPOBAHHON TEOPEMBI.

dTa paboTa mojaep:KaHa rpanToM [IpesnnenTa moaaepKKu BeLy-
mux HaydHbIx mKoa HIT1-457-2003.1, rpantom POPI 02-01-00721 n
rpaaTom POOU 03-01-22000- HITHU-a(PICS 2094).

MaJsnble 3HaMeHaTeJIn B aHAJIUTUIECKON Teopuu

BBIPOXKJAIOIINXCS JIIANITUIECKUX OMEPATOPOB
Jlomos U. C. (MI'Y um.M.B.J/Iomonocoa,pakx-T BMuK)

B mpsmoyrompauke D = (0 < z < 1) X (0 < y < b) uccremyem
OrpaHUYEHHOE B OKPECTHOCTH JUHUU Y = () KJIACCUYECKOEe DEIleHUe
MOJI€JIbHOM 3aJ1a9u

y2uyy+u$$_a2(y)u:f($ay>7 (xay) GD,
Ulp=0 = U|g=1 = U|y=p =0, lu(x,0)| < oo,

a’(y) > 0, byukuun a?(y), f(x,y) — anamurudeckue B Touke y = 0,
f € C(D) (3amaua E mo tepmunonoruun M.B.Kenapima). Tpebyercst
IIOCTPOUTDH perenne B hopMe, COXPAHAIONIEN CBOMNCTBO aHAIUTUIHO-
CTHU JIaHHBIX 3a/a4u (aHajgor Teopembl Kormm-KoBateBckoit).

[Ipu mocTpoennn TaKoro perieHrus BO3HUKAIOT «pdaabl Ilyacconas
> ey Mie(y) sin wkx, tae n(y) — anaonTuveckoe B Touke y = 0 pere-
HIe OOBIKHOBEHHOI'O InddepPEeHIINaIbHOI0 YPaBHEHUS C PEryIapHOi
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0c000I1 TOYKOM U C aHAJIUTUICCKUMHU KOI(PPUITMEHTOM U MPaBoil 1a-
cTbio. Vccmenyrores Takue psiibl, pelraeTcsi BO3HUKAIOIIAs IIPU 9TOM
pobJjieMa MAaJIbIX 3HAMeHaTese.

Pemenne, maciemyiomnee cBOMCTBO aHAJIUTHIHOCTHY JTAHHBIX 33,18~
M, YAAETCsI IIOCTPOUTD 38 CUeT TOTHOI'O OIIMCAHMSI OCOOEHHOCTEM, JIJIsI
Jero MPUBJIEKAETCA CIEKTP MPEaeTbHOTO OllepaTopa.

O oudypkanugax pelreHuil ypaBHEeHUS
Jlroopeni—2KakoraH—JIoHTra

Maxkapernko H. U. (HMucTuTyT rUAPOIMHAMUKH HM.
M.A.JIasperatbeBa CO PAH, HoBocubupck)

PaccmarpuBaerca KBasuamHETHOE SJIIUIITHYECKOE ypaBHEHUE
Hiobpeit—2Kakoran—/J/lonra, onuceiBaioIee cTallioHaApHbIE TE€UEeHU B
CJIO€ HEIIPEPBIBHO CTPaTUMUIIMPOBaHHON >KuakocTu. /s crparudn-
KaIluu, OJM3KON K SKCIIOHEHIIMAJIbHOMN, MCCJIEeAYIOTCA KadeCTBEeHHbIE
CBOIICTBa peIleHnl TUIa yeINHEHHBIX BHYTPEHHUX BOJIH U (DPOHTOB.
JloKazaHO CyIIecTBOBAHUE TOYHBIX PEIIEeHU, JAIONINX yeJIMHEHHbIE
BOJIHBI THITa OOBIYHOT'O TJIATO, & TAKKe ILJIATO C JOIOJHUTETHHBIM
BO3BBIIIIEHEM B cpeAnHHOiT YacTu. CkauKkooOpa3Hoe n3MeHeHmne pop-
MbI BOJIHBI IIPOUCXOIUT BOJIN3U KPUTUIECKOrO 3HaUYeHus: ducyga Ppy-
J1a, TPU KOTOPOM CUMMETPHUYHAS yeJIMHEHHas BOJIHA BBIPOXKIAETCS B
HECUMMETPUIHBIN (DPOHT. AHAaIN3 HCIOJIL3YeT MOIMNMDUINPOBAHHBII
Meron Herorona, cxomsimuiicss B BecoBoMm npocrpancTse CoboJsieBa B
OKPECTHOCTH JIIMTHHOBOJTHOBOT'O TIPUOJINKEHHSI. YCJIOBUE PA3PEIInMO-
CTHU, CBA3aHHOE C IIOTEePEil CUMMETPUU B IIPEICJIbHON BOJIHOBOU KOH-
durypanum, oKa3blBaeTCsl BBIIOJHEHHBIM TOXKJIECTBEHHO 110 0udyp-
KaIlMOHHOMY IapaMeTpPy B CHJIY I'PYIIIOBOIl KOCUMMETPHUH OIIEPATOPa,
Hiobpeit—zKakorsan—Jlonra.

lannast pabora BeIOHEeHa 1pu moiepkke POOU (rpant 03-

01-00829).
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OG olleHKe cBepxy AJis CTapIIero nmokasareJis JUHENHOM!
auddepeHInaIbHON CUCTEMBI C CYMMUPYEMbBIMU HA
MMOJIyOCH BO3MYIII€EHUAMU
Makapos E. K. , Mapuernko I. B., CemepuxoBa H. B.
(Uuacturyr maremaruku HAH Benapycn)

Paccmorpum Bo3MyIeHHYIO JIMHEHHYIO TuddepeHITnabHyI0 CH-
cTeMy
y=Al)y+Qt)y, yeR", t>0, (1)

C OIrPAHUYEHHOU KYCOUYHO-HEIPEPBhIBHONW MaTpuieili Ko3d@uIueHToB
A, KyCOYHO-HEIIPEPBIBHOW MHTErPAJIbHO OIPAHMYEHHON MAaTPHUIIEit
BO3MYIIeHUiT () 1 cTapimM mokazarereM A, (A + Q).

[Mycte Y(-,-) — warpuma Kommu cucremsr (1), X(-,:) —
Marpuia Kolm cooTBETCTBYIOMIEH HEBO3MYIIEHHON  CHCTEMBI,
k+1

Vi = | X(k,7)Q(T)Y (7, k)dr.
k
Teopema 1. Ilycrs 3azanbl Bo3MmylleHus () W TIOJIOXKU-

TejibHast (QYHKIUSA (3, ompejesieHHass Ha MHoXKecTBe N, Takagd,

m—1
gro crnpabegymBo pasencrso  lim m~! > 87HE)||Vi|| = O.
Torma s crapmrero Tokasarenas cucteMbl (1)  BBITOTHSET-
cst omeHka A,(A + Q) < lim m~'lnmn,,, rae mociemo-
m— 00

BATEIBLHOCTD 1),  YJOBJIETBOPSIET PEKYPPEHTHOMY COOTHOIIEHHIO
N = &ax(”X(m,k)Hﬁ(k:)nk) C IIPOU3BOJIbHBIM 7); > (), Ipudem Be-
m

muauna lim m~!1nn,, He 3aBucHT OT BBHIGOPA 7).

m—00
Teopema 2. Jlns Bosmymienwuii (), YIOBJIETBOPSIOIINX YCJIO-
(®.)
Butio [ o(t)||Q(¢)||dt < +oo, rae ¢ — NOJIOKHUTEIbHAST BO3PACTa-

0
formasi (PYHKIWS, OIpejie/ieHHast Ha mpoMexyTke [0, 400, crpase/-

muBa dopmyra sup A, (A + Q) = lim m~!'lnn,,, B Koropoii mo-
m—0oo

CJIEJIOBATEJILHOCTD 1), YJIOBJIETBOPSIET PEKYPPEHTHOMY COOTHONIEHUIO
N, = inaX(HX(m, )|kt (k)n,) ¢ mpousBoabHbIM 177 > 0.
<m
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Teopema 3. Jlna BosmyineHuit (), YJIOBJIETBOPSIONINX YCJIO-

o0
suto [ [|Q(t)|[Pdt < oo mpm p > 1, cupaBejyIMBO PABEHCTBO
0

Sgp (A + Q) = m@oo m~11n Mm, TJ€ BEJUYUHA 1), YIAOBJIETBOPSI-

eT PEeKypPPEHTHOMY COOTHOIIEHUIO 1), = inaX(HX (m, k)|[k~YPn;,) ¢
<m

IIPOU3BOJIbHBIM 77 > (.

Limit cycles of Lienard systems and applications
Makhlouf A., Sellami A. B., (Department of mathematics, Faculty
of sciences, University of Annaba)

We review the main results concerning the limit cycles of planar
polynomial systems

dx
— = P(x,
é (2, y) 1)

We study both small-amplitude and large-amplitude limit cycles
bifurcations of system (1). In particular, we study the Lienard systems

i =y—F(z)
{y:—ﬂ@ 2)

where F(z) = [ f(s)ds. We present C. S. Christopher and
N. G. Lloyd result about a lower bound of the numbers of Hilbert.
The existence of limit cycle can be proved by using the Poincare-
Bendixon theorem. We give applications to predator-prey models. We
give transformation of predator-prey systems into Lienard systems
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A generalization of J. von Neumann inequality and its
applications
Malamud M. M. (/lonenkwnii HAIIHOHAJIbHBIH YHHBEPCHTET)

A closed linear operator A with domain dom(A) dense in a Hilbert
space §) is called a sectorial operator with vertex zero and the half-
angle ¢ € (0;m/2] if its numerical range is contained in the sector
Gy ={2: z€C, |argz| < ¢}, that is

ctg lIm(AS. )] < Re(Af,f),  fedom(A). (1)

If in addition A has no sectorial extensions, that is p(A) # 0, it is
called m-sectorial and it is put in the class Sg(¢).

Theorem 1.([1]) Suppose that f is a function holomorphic in the
sector Gy with ¢ € (0;7/2] and maps it into itself, f: Gy — Gy.
Then the following tmplication holds:

A€ S5(9) = f(A) € S5(0). (2)

In the case ¢ = 7/2 this result coinsides with J. von Neumann result
and it is equaivalent to his famous inequality.

Other generalizations of J. von Neumann inequality and
applications of Theorem 1 to the theory of holomorphic semigroups
and to the spectral theory of nonselfadjoint operators will be
discussed. The spectral sets of an operator A(€ Sg(¢)) will be
discussed too.

References

[1] Malamud M.M., On some classes of extensions of sectorial

operators, Oper. Theory: Advances and Appl., v.124 (2001), 401-449.
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Weakly nonlocal Symplectic and Hamiltonian Structures
and the Whitham method
Andrei Maltsev (UHcTuTYyT TE€OpEeTHIECKOH (DU3UKH HM.
JI./I.Jlarmay, YepHorosoBka)

We consider the special Hamiltonian and Symplectic Structures
for local PDE’s which are called weakly-nonlocal. The structures
of this type appear to be very common for the so-called
"integrable"systems. We will consider the Whitham method for the
local PDE’s which gives the "Whitham system'"describing the slow
modulated periodic or quasiperiodic solutions of PDE. We show that
the special "averaging procedures"permit to construct the weakly-
nonlocal Hamiltonian and Symplectic Structures of Hydrodynamic
Type for Whitham systems in case when the initial systems have the
weakly-nonlocal Hamiltonian and Symplectic Structures of general

type.

On existence and regularity of solutions to
multidimensional equations of compressible non-newtonian
fluid
Mamontov A. E. (Lavrentyev Institute of Hydrodynamics,
Novosibirsk, Russia)

We consider the equations of compressible viscous fluid

(Q+u-v)p+pdivu20, <Q+U-V)uzw+fa (1)

ot ot
divP = pw, (2)
with non-newtonian stress-strain relation:
oV (D)
P=—anl 3

where D(u) = {(V®u)+(V®u)*}/2 is the strain tensor; p, u, P and
f are correspondingly the density, velocity, stress tensor and external
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forces; o = const > 0. Assuming the potential V' increasing non
slower than exponent function, we prove global solvability of initial
boundary value problem for the system (1)—(3) in a bounded cylinder
Qx[0,T] (2 C R™, n € N), including the case « = 0 (Burgers’ model),
in class of weak solutions: p and D belong to some Orlicz classes.

The question of further smoothness is also considered: we prove
regularity of such values as Vp and D(w) in space-periodic problem
for 2- and 3-dimensional Burgers’ model. Elliptic system (2) playing
key role in lifting of regularity for evolution equations (1)—(2), it is
also interesting to discuss some interpolation properties of stationary
system (2).

Mathematival modeling of an underground waste disposal
site
Eduard Marusié-Paloka (University of Zagreb)

Our goal is to give an accurate model describing the global
behavior of an underground waste repository array, made of a high
number of containers, once they start to leak. The purpose of such
a global model is to be used for the full field three dimensional
simulations necessary for safety assessments. There is an underground
water flow crossing the repository array which is produced by the
hydraulic head, in the region. The pollutant is then transported both
by the convection produced by the water flowing slowly (creeping
flow) through the rocks and by the diffusion coming from the dilution
in the water. The general transport model, we start from, will also
include possible chemical effects and radioactive decay. We study
the worst possible scenario in which all units start leaking at the
same time, either due to some outer factor or due to simple aging of
materials used to build the containers. Since there is a large number of
units, each of them with a small size compared to the whole facility, a
direct numerical simulations of the full field, based on a microscopic
model taking into account all the details, is unrealistic. The ratio
between the width of a single unit [/ and the site length L, can be
considered as a small parameter, ¢, in the detailed microscopic model.
The study of the asymptotic behavior, as € tends to 0, by means of

134



homogenization method and boundary layers, gives a global model
for numerical simulations.

Nonlinear Reynolds Equation for Lubrication of a Rapidly
Rotating Shaft
Sanja Marusi¢ (University of Zagreb, CROATIA)

One of the most interesting problems in the theory of lubrication
is to find the equations governing the flow of lubricant in a circular
slipper bearing. The physical situation can be described as follows:
a circular shaft rotates on lubricated support with some given
angular velocity w. Between the shaft and the support, which are
in relative motion, there is a thin domain, of thickness ¢ < 1,
filled with a viscous incompressible fluid (lubricant). The standard
engineering model, the Reynolds law, governing the flow of that
thin liquid film gives the linear relation between the velocity
and the pressure gradient. It has been heuristically derived by
O. Reynolds in 1886. A version of (linear) Reynold’s law for
periodically distributed roughness, particularly interesting to us, has
been found via homogenization by G. Bayada and M. Chambat as
well as A. Mikeli¢. However, for large Reynolds numbers (i.e. for
large angular velocity of the shaft) the linear relation is not valid
any more and the effects of inertia appear. Those effects were studied
theoretically by A. Assemien, G. Bayada and M. Chambat but only
in case when inertial effects are small compared to the viscous effects.
The subject of our paper is the case when both effects are of the same
order. A nonlinear relation between the velocity and the pressure drop
was found. A detailed qualitative study of that relation proves that it
is given by a monotone, analytic, odd function that can be computed
from an auxiliary Navier—Stokes problem.
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LP-Decay for the Wave Equation with Time-Dependent
Coefficients
Tokio Matsuyama (Department of Mathematics, Tokai University,
Japan)

In this talk we shall inform LP-estimates and the existence of
scattering states for the following initial-boundary value problem in
an odd space dimension n > 3 :

®) {utt — Au+a(z,t)uy =0 in Q x (0,00),

(u,ut)(x,0) = (up,u1)(x) and u’@QX(O,oo) =0,

where R™ \ € is a star-shaped domain with respect to the origin with
a smooth boundary 0f2.

We make the following assumption on a(x,t) :

Assumption A. (i) a(x,t) is nonnegative on Q x [0, c0).
(ii) a(z,t) belongs to B> (2 x [0, 00)).
(iii) The support of a(x,t) is contained in a time-dependent domain

Qt)={z€Q; |z| < (R+1)*}

for some a with 0 < a < % If a = 0, we assume that the support of
a(x,t) is contained in a domain Qg = QN Bg.

The condition 0 < a < % means that the support of a(z,t)

expands at a speed strictly less than the wave speed. The precise
statement of results will be given in my talk.
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On the analytic solvability of the center-focus problem
Medvedeva N. B. (Chelyabinsk State University, Chelyabinsk,
Russia)

A problem on germs is called algebraically solvable in the sense of
Arnold if the answer to this problem may be found after a finite
number of algebraic operations on the Taylor coefficients of the
germ, provided that the germ avoids an exeptional set of infinite
codimension. Analytically solvable problems are defined analogously.

A singular point is called monodromic if the orbits wind around
the point, and the Poincare map is well defined for this point.
The Poincare map is called also the monodromy transformation.
Finiteness theorem for limit sycles implies that a monodromic
singular point of the analytic vector field is either a center or a focus.
The germs having zero as a monodromic singular point we shall call
monodromic.

Yu.S.IlI’'yashenko proved that the stability problem also called ,,the
center-focus problem“ is not algebraically solvable in the whole set of
monodromic germs.

We prove, that the set of all the monodromic germs is a union
of semialgebraic sets which are called ,, the simplest monodromic
classes®.

The main result is the following one

Theorem The center-focus problem is analytically solvable in
each the simplest monodromic class.

PazpemmmmocTh HAUAJIbHO-KPAaeBOM 3aJa4u OJIs
MapaboJIMIeCcKOro ypaBHEHNsI C KPAaeBbIM yCJIOBHEM
rICTEPE3UCHOr0 TUIla
MeiipmaroB A. M. (FOropckuii TocymapcTBeHHbBIH YHUBEPCHTET)

Hacrosimmass pabora BbINOIHEHa B EBporeiickoM IieHTpe CcOBpe-
MeHHBbIX ucciaenoBannii (r. Bonn, lepmanust) B coaBroperee ¢ K.-X.
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Xoddmanuom, B. CrapopoiitoBbiM 1 H. BOTKUHBIM 1 ITOCBAIIEHA TT0-
IIBITKE MaTEMaTHIECKOT'0 MOJIEJIMPOBaHKs OnoceHcopoB. B cBoeM mpo-
cTelIeM BapuaHTe OMOCEHCOP — 3TO eIMHUYIHBINA KyO, 3aII0JTHEHHBIMA
SKIJIKOCTBIO. B KHIKOCTH MOXKeT HaXOAUTCA IIPUMeCh, KOHIIEHTPa-
1T KOTOPO onmchiBaeTcs: ypasaHenueM guddysnu. OaHa 13 CTEHOK
Kyba sIBJIZeTCsI OMOCEHCOPOM — OHAa IIOKPBITa TOHKHM CJIOEM CIEIH-
aJbHBIX MOJIEKYJI, KOTOPbIe MOTYT PacHo3HaBaTh MPUMECH M CBS3bI-
BaTh ee MOJIEKYJIbI. [Ipu aTOM cBsizaHHas MOJIEKYJIa HE MOXKET IIOKU-
HYTh OMOCEHCOP, HO U HAa TOM MECTe He MOXKET OKa3aThCsl HUKAaKasi
JIpyras MoJieKyJsa npumecu. Jljis onurcanus JJaHHOTO MOJIEKYJISTPHOTO
cJIOA OpUMecu U OMOCEHCOPa BBOAUTCS ITOBEPXHOCTHAHA KOHIIEHTPA-
Ui, omlpejesieMas oObeMHOII KOHIIEHTpaIlieil dyepe3 olepaTop I'u-
crepe3unca. FcTecTBeHHBII 3aKOH COXpPaHEHUS MacChl CBA3BIBAET W3-
MEHEHHEe BO BPEMEHU IIOBEPXHOCTHOI KOHIIEHTPAIIMK C HOPMAaJIbHOI
IIPOU3BOIHOIT 0O BbEMHOIT KOHIIEHTPAIINN Ha JaHHO# rpanuiie. s 1mo-
JIYYeHHOU HaYaJbHO-KPaeBOU 3a/1a9M JTOKA3bIBAETCSA CYIIECTBOBAHUE
1 €IMHCTBEHHOCTH PENIeHnsd, HeIPEePhIBHOTO 110 ['esbiepy.

On a hyperbolic system of two first order PDEs arising in
singularity analysis of a single Hamilton—Jacobi equation
Melikyan A. (Institute for Problems in Mechanics,Russian Academy
of Sciences, Moscow, Russia)

Non-smooth solutions to a nonlinear first-order PDE:
F(x,0V/0x) = 0,z € Q C R"™ may have several interesting
singularities. One of them is the so-called focal singular surface
known in differential games. A focal hypersurface I' is approached
by regular characteristics (trajectories) from both sides of the
surface either tangentially (in case of smooth Hamiltonian F(x,p))
or transversally (non-smooth Hamiltonian). The gradient of the
continuous solution is discontinuous on a focal surface. In generic
situation one can not write a closed form ODE system of (singular)
characteristics forming the surface.

The continuous solution V() is understood in viscosity sense. For
such solution one has two equality type necessary conditions from
each side of the surface. These four relations allow to exclude the
last component of x and the solution’s gradient to get a system of
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two first-order PDEs with respect to the functions X (defining the
surface I') and Y (restriction of V' to I') of n — 1 variables.

For n = 3 the solution of this system can be, generally,
reduced to the solution of one second order PDE in two
independent variables. Some particular cases when the system can be
reduced to characteristics one can find in: A.Melikyan. Generalized
characteristics of first order PDEs: Applications in Optimal Control
and Differential Games. 1998, Birkhauser, Boston.

On singular spectral problems on the circle
Mikhailets V. A. (Kiev,Ukraine)

Let m € N, V be a (2-periodic) complex-valued distribution in the
negative Sobolev space H~™(T). Spectra of the singular Schrodinger-

type operators
S = (=1)"d*™ /dz*™ + V()

in the Hilbert space L?(T) are studied. These operators are well
defined owing to the KLMN theorem and the convolution lemma.
The resolvent of any S is a compact operator. The operator S is
self-adjoint iff the distribution V is real-valued (i.e. V(k) = V(—k),
k € Z, where V (k) denote the Fourier coefficients of V). The following
estimates for the eigenvalues A; = A;(m, V) which are enumerated
with their algebraic multiplicity and ordered so that

Re(M\;) < Re(Aj+1), or Re(A\;) = Re(Ajt1), Im(\;) < Im(Xjt1),
i=01,2,...
are found:

1. For any m € N, V. € H™™(T) the one-term asymptotic
formulae
2m_2m

Aon—1, Ao = 0" 4+ 0(n™),n — o0

18 valid.
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2. Let m e N,V € H-™(T), o € [1/2,1). Then for any € > 0
uniformly for bounded sets of distributions V in H~™%(T) the
asymptotic formulae

Non—1, Ao = 0272 4 T (0) £ \/V(=20)V (20) + 1 (m, V),
(%)

T;LI: c hm(l—Za—s)

are hold. Here h”, 8 € R, denote the weight Hilbert sequence
spaces:

Sn € P — Z |5n |2 (14n)?° =: ||3H% — 5, = o(n?),n — oco.

3. Let m e N, V. ¢ H-™(T), a € [0,1/2). Then uniformly for
bounded sets of distributions V in H~™%(T) formulae (*) are
hold with the remainder terms in h™1/2=)

The results are obtained joint with V.M. Molyboga.

O cyiiecTBoBaHUM NPEAEJbHBIX 3HAYEHUN
OourapmMoHMYeckoil pyHKIIMM HA T'PAHUIIE 00JIacTH
Muxaiiinos B. Il. (Maremarudeckuii uacturyt um. B.A.CrekioBa

PAH)

st aByMepHOIT GurapMOHIYIeCKO (pyHKIINU B OrPaHUYIEHHON 00-
JIJACTHU C HPABUJILHON aHAJUTUYCCKON I'PaHUIeil YCTaAHOBJICHBI KPUTe-
puii CyNmecTBOBAHUS CUJILHOTO IIpeesia B Lo Ha rpaHulle U KPUTePUit
CyIIleCTBOBaHUsA cjaboro npejena B Lo Ha IpaHurie.

Inverse scattering for a nonselfadjoint small perturbation
of the wave equation I1
Kiyoshi Mochizuki (Chuo University, Tokio)

We consider the wave equation of the form

wy + b(z)wy — Aw + c(z)w =0, (z,t) € R" x R,
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where n > 3 and b(z), c(x) are real valued functions decaying
sufficiently fast at infinity. In this talk we discuss the following 3
scattering problems for this equation:

1) To show the existence of the scattering operator,

2) To obtain the expression of the scattering amplitude,

3) To develop the reconstruction procedure of b(x) and ¢(x) from
the scattering amplitude.

In the special case c¢(x) = 0, results on these problems have
beenreported on the ocasion of Petrovskii Conference 2001 (see [1]).
In this talk we extend the results to the above more general equation.
As for 3), we see that the scattering amplitude with fixed 2 energies
can detrmine both b(x) and c¢(x). Our approach will be based on the
works [2], [3], [4].
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HenokasbHbIe TaMUJIBTOHOBBI OEPATOPDI
IUAPOAMHAMMYECKOr0 TUIIA C INIOCKUMMI METPUKAMU U
yPaBHEHUS aCCOLUATUBHOCTU
Moxos O.U. (IleaTp HETMHEHHBIX HCCJIEIOBAHHIIT)

Mp1 pertaem 33129y OIMUCAHUS BCEX HEJIOKAJIbHBIX TaMUJIBTOHO-
BBIX OII€paTOPOB TI'MAPOANHAMUYECCKOI'O THUNA C IJIOCKUMU METPUKA-
Mu. /lokazaHo, 94TO B psijie BaKHBIX CJIydYaeB TaKhe TaMHUJIBTOHOBBI
oepaTopbl OIMCBHIBAIOTCA YPABHEHUAMU ACCOIUATUBHOCTHU JIBYMep-
HOM TOTOJIOTMYECKOIT TEOPUU TOJIT M TECHO CBA3aHBI ¢ Teopueil ppo-
OEeHNYCOBBIX MHOT'OO0Opa3uii.
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On the KPP equation in the random environment
Stanislav Molchanov (University of North Carolina at Charlotte)

The famous Kolmogorov-Petrovski-Piskunov (KPP) equation
describes (among several other phenomena) the evolution of the
population of particles (or genes): each particle performs the
Brownian motion, it also can split into two identical copies, moving
after this independently (reaction-diffusion process). If the rate of
duplication is constant, then the population (starting from the single
particle) after time t, has an approximately spherical form, with
the radius of order O(t). It is possible also to give a formula
for the (very regular) local density of the population. If the rate
is a random homogeneous function in the phase space, then the
situation is opposite: the population has extremely irregular structure
(intermittency). There are very high peaks of the density ("towns")
containing almost all particles. The statistics of such peaks is related
to Anderson localization. Asymptotical analysis of the reaction-
diffusion in the random environment can be done in two forms
(quenched and annealed ones.) The talk will contain the discussion
on the non-trivial relationship between these forms.

Counting solutions of abstract bifurcation equations
C. Mora-Corral (Universidad Complutense de Madrid)

Suppose U is a Banach space and F : Rx U — U is a C!
function satisfying some compactness assumptions and such that
F(\0) =0 for all A € R. We look for pairs (A, u) € R x (U \ {0})
with F'(A\,u) = 0; such a pair is called a non-trivial solution. We use
the topological degree to give lower bounds of the number of elements
of the slices (obtaining by fixing the value of \) of the bounded and
“semi-bounded” (that is, bounded in one direction of the parameter)
connected components of non-trivial solutions. Our results adapt the

techniques of (and generalize) the ones by M. A. Krasnosel’skii and
by P. H. Rabinowitz.
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IIpobsieMa KOHTAKTHOI 3KBUBAJIEHTHOCTHU JJIA JIMHENHBIX
rurnepooIndYecKnx ypaBHEHUN
Moposzos O. U. (Cuexxurckast IocyjapcTrBeHHAsI
@Ousznko-Texandeckass AkajiemMust)

PaccmarpuBaeTcss mpobsieMa JIOKAJIbHOM SKBUBAJEHTHOCTHU JIJIsT
KJacca JIMHEHHBIX TIHUIIepOOJIMIYeCKUX YPaBHEHUI BTOPOI'O IIOPL]I-
Ka C JABYMsl HE3aBUCUMBIMH II€PEMEHHBIMU OTHOCHUTEIHHO JICHCTBUS
IICEB/IOTPYIIIBI KOHTAKTHBIX ITpeoOpa3oBanuii. C IOMOIIBIO METOa
9. Kaprana naiizienbr dopmbl Maypepa — Kaprana njist rpymm cum-
MeTpUil ypaBHEHHIT 3 9TOr'0 KJacca, CTPYKTYPHbIE YpaBHEHUS U JTUd-
depeHnmaIbHbIe MHBAPUAHTHI 3TUX T'pymil. Pemerne mpobJyieMbl K-
BUBAJIEHTHOCTH C(MOPMYJIUPOBAHO B TEPMHUHAX STHUX WHBAPUAHTOB.

Perturbation of Spectral Subspaces: Some Sharp Estimates
Motovilov A. K. (Joint Institute for Nuclear Research, Dubna,
Russia)

Let A be a self-adjoint operator on a separable Hilbert space
‘H and L a spectral subspace associated with an isolated part of
the spectrum of A. We obtain estimates on the rotation angle of
the subspace £ under self-adjoint bounded perturbations of A. A
particular attention is paid to the case where the perturbations
are off-diagonal with respect to the orthogonal decomposition
H = L & L+. Some of our estimates are sharp.

The report is based on the results obtained jointly with V.
Kostrykin and K. A. Makarov.
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AHasimTuyeckue m YuCJIE€HHbIE aCIEeKThl PEHIeHUs 31N
00 onrTumMasibHOUN (opMe ILJIACTUHBI
Mypageii JI.A. (MockBa)

PaccmarpuBaroTcest BOIIPOChl MATEMATHIECKOIO MOJIEJINPOBAHUS 1
HOCTPOEHUA aJIrOPUTMOB YUCJICHHOTO PellleHud pdjaa 3a71a4, BO3HU-
KaIOIUX ITPU ONTUMU3AINN KOHCTpyKIuit. Kak mpasmiio, 3Tu 3a/1a9u
MUHUMU3AIAN THTErPAJIbHBIX (PYHKIIMOHAJIOB, apryMeHTaMH KOTO-
PBIX SIBJISIOTCSI IIPOCTPAHCTBEHHBIE 00JIaCTH U KOY(MDMUIITMEHTHI yPaB-
HEHUIl COCTOSIHUSI, IPUYIEM BbIYHCJ/IEHHEe (PYHKIIMOHAJIA CBSI3aHO C pe-
IIIEHEeM B 3TOil 00JIaCTU SJIIMIITUIYECKON rpaHuYHO#N 3a1a4un. Llesbio
pabOTHI ABJIETCA YCTAHOBJIEHNE YCJAOBUM Ha CEMENTBO ypaBHEHUI CO-
CTOAHUS U ceMeiicTBO (DYHKIIMOHAJIOB, IIPA KOTOPBHIX ONTUMU3AIIIOH-
Had 3a/lavya UMeeT pellleHre B 3a/[aHHOM KJIacce YIPaBJIAIONINX I1apa-
METPOB; IPU ITOM JIOKA3aTEJIbCTBO OCHOBHBIX PE3YJ/ILTATOB OCHOBA-
HO Ha HENOCPEJCTBEHHOM MNOCTPOCHUN MUHUMU3UPYIOIIEH I10CJIeI0-
BaTEJIbHOCTH, YTO IIO3BOJISET OJHOBPEMEHHO CKOHCTPYUPOBATH (-
PEKTUBHBIN aJITOPUTM YUCJIEHHOTO PEITCHUS.

Long-time behavior of the Cauchy problem solutions for
differential-difference parabolic equations with nonlocal
high-order terms
Muravnik A. B. (4th Polyclinic of Voronezh City)

The Cauchy problem with a bounded continuous initial-value
function ug is considered for the equation

ou

a_ _ LudefAu—{—z Z aw B 2 :Ul, ey Ti1, $i+bij, Titl,--- ,ZCn,t),
1 =1 5=1

where — L is supposed to be strongly elliptic in the following sense:

€)% + ZS Zam cos b;;&; > Cl¢f?

=1 7j=1
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for any £ € R™ (with a positive C'); m; are natural and a;;,b;; are
real.

The unique solvability of the above problem in the sense of
distributions is a well-known fact. We prove that the solution is
classical outside the initial-value hyperplane and find its integral
representation. We also prove that

lim [u(z,t) —v(z,t)] =0

t—o00
for any x € R"™, where v(x,t) denotes the classical bounded solution
of the Cauchy problem with the same initial-value function for the

equation
ou L 9%u

m;

Here p; denote the constants 1 + Zaij’ which are positive due to
j=1

the assumption of the strong ellipticity.

Onucanune NpoaoJI>KeHNs HAYAJIbHBIX JaHHbIX B
npeacraBjieHnn penienusd /lamambepa aJjisi BOJTHOBOTO
ypaBHEHHUs HA OTPEe3Ke C KPpaeBbIM YCJIOBMEM TPEThEro poaa
Haiimrok @.0O. (Boponexxckuii ['ocynapcrBeHHblii YHUBEpCHTET)

st dyskmun f B npejacraBiieHIN

w(z, t) = %(f(az + o)+ flo— t))

peleHns CMeNIaHHON 3a/a4u JIJId OJJHOMEPHOI'0 BOJIHOBOI'O ypaBHe-
HUs HA OTPe3Ke C KPAEBBIM YCJIOBUEM TPEThEro poja IIoJaydeHa pop-
MYyJIa, KOTOpas COAEPKUT KOHEYHOe UHCJIO ajredpamdecKux olepa-
Ui, 3JIeMEeHTapHbIX (QYHKINM, KBAJIPaTypP U CABUIOB HE3aBUCHUMOI'O
apryMeHTa HavaJIbHBIX JAHHBIX. Kak cieacTBue mojiydeHa (popmyiia
CYMMbBI TPUTOHOMETPUICCKOTO PsAJIA CIEINAJILHOIO BUIA, OIPEIesIeH-
HOI'O Ha Bceil BemecTBeHHOM ocu. OMUCaHO pelleHne CMEMIaHHbIX 3a-
a4 C KpaeBbIM YCJIOBUEM TPETHEro Po/aa JJisi BOJIHOBOT'O YpPaBHEHUIA
Ha HEKOTOPBIX I'eOMETPHYIECKUX Irpadax.
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Cx0oanMOCTb COOCTBEHHBIX 3HAUYEHUI 1 COOCTBEHHBIX
dbyukmumit 3aga4u Jdupuxie ajst TUHEMHOTO ypaBHEHUS
BBICOKOTO MOPpsJKa B mepdopupPOBAaHHBIX 00JIacTAX OOIei
CTPYKTYPHbI
HameeBa FO.

(Uucruryr npukiagaoii Mmatemarukn u mexaaukn HAH YkpaunHbr,
Jlonenk, Ykpanna)

Nzy4galoTcsa BOIpochl ycpeiHeHns ceMelicTBa 3ajad /Iupuxie Ha
coOCTBEHHbIE 3HAYEHUsI JIJIsi JIMHEHHOTO SJIJIMIITUYECKOTO YPaBHEHUS
BBICOKOI'O ITIOPHAJIKA B IIOCJIEI0BATEIbHOCTHA II€p(MOPUPOBAHHBIX 00-
nmacreit (). MccnemoBanue IIpOBOAUTCS BapUAIMOHHBIMUA METOIAMU,
npeuioKeHHbIME E. 4. XpycoBbIM 1 Tpu 0Y€HDb CJIA0BIX YCJIOBUAX Ha,
repdopaliiio, Korja He JIeJaeTcsi HUKAKUX IeOMEeTPUIECKUX ITPEIII0-
JIOYKEHUII OTHOCUTEJIbHO CTPYKTYpPhI ;. Takue ycjoBusi ObLIN BIIEp-
Bble paccmorpenbl V.B.Ckppmaukom n /2. /Janms Maso. /loka3biBa-
€TCsI CXOIMMOCTDL IIOCJICOBATEILHOCTH K-X COOCTBEHHBLIX 3HaYCHUIl
rccjeyemMoit 3aa4un B obaactax (g K k-my cobcTBeHHOMY 3HAYEHUTO
yCpeIHEHHOI 3a/1a4n AJIsI yPaBHEHUS C JIOTIOJTHUTEIbHBIM CJIaraeMbIM,
UMEIOINM €MKOCTHOM XapaKTep.

K Teopum mmHenHbIX auddepeHnaIbHbIX YPaBHEHUN C

nepeMeHHbIMU KOo3dduiimeHTaMun
Hanankos B. B. (Macturyr matemaruku ¢ BII YHI] PAH)

Jlokian moCBsIeH JUHEWHBIM (PYHKITMOHAJIbHBIM yPaBHEHUSIM C
repeMeHHbIMU Ko durmentamu. [Ipeanaraerca MeTosd, MO3BOJSIO-
Uit CBOJIUTH U3yUYeHNEe YKA3aHHBIX YPaBHEHUI K PeIIeHnuIo JIByX 3a-
JIad — aJiredpandeckoil 3ajiade MUCCJIeIOBAHUA HEKOTOPBIX IO IMOJLY-
JIeii B MOJyJie BEKTOP-(DYHKIIMI M 3ajiade OINHMCAHUS dJpa CHUCTEMbI
yPaBHEHU C MOCTOSHHBIMUA KOIPPUITTECHTAMH.

146



The Degenerate Venttsel’ Problem to Elliptic Equations
Nazarov A. I. (St.-Petersburg State University)

We consider degenerate Venttsel’ problem to quasilinear
nondivergence elliptic equation:

a" (x,u, Du)D;Dju + a(x,u, Du) = 0 in Q, (1)

7(x)|a® (z,u, D'u) D, D! u+ai(x,u, D'u)|+as(z,u, Du) =0 on 09
(2)
(here Du is the gradient of u while D’u is tangent gradient on 0f2).
The principal requirements on the coefficients of (1)-(2) are:
1. Uniform ellipticity of matrices (a*) and (a®™):
vIEP <a?()&& <vTER, vIEP <atm()6E, S v VEeR™
2. Quadratic growth of a and a7 with respect to the gradient:

la(@, z,p)| < p(L+pl"),  loa@,u,p)| < u(l+1p'%);

3. Uniform degeneracy of the boundary condition with respect to
the second order terms:

T >0, T € W2 (09);

4. Uniform obliqueness of the first-order term in the boundary
condition:

8012 (337 u, p)
dp

Here v, u, x are positive constants; n(x) is unit outward normal to
0f).

Under some natural structure conditions we establish the a
priori estimates of the second derivatives of solutions and prove the
existence theorem for the problem (1)-(2).

n(z) < —x;  Jaz(z,u,p)] < x L+ |p|).

This work was partially supported by Russian Fund for
Fundamental Research, grant no. 02-01-00276.
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Elliptic problems in angular domains with periodic
boundaries
Nazarov S. A. (Institute of Mechanical Engeneering Problem,
Russian Academy of Sciences. St.-Peterburg. RUSSIA)

Homogenization of elliptic boundary value problems in domains
with rapidly oscillating boundaries requires to study an additional
limit problem in case the reference domain has corners (angular points
or edges). This limit problem is posed on a two-dimensional infinite
domain €2 which has an outlet to infinity in the shape of an angle
with periodically varying boundary. Due to the periodic perturbation
of sides of the angular outlet classical results of V.A. Kondratiev
and V.G. Maz’ya, B.A. Plamenevskii on behavior of solutions in
conical domains cannot be applied directly and eventually need a
serious revision for both, basic function spaces with weighted norms
and asymptotic structures of solutions. In particular, the weight
multipliers in the norms become the products of powers of 1+ |x| and
dist{z, 00} + (1 + |z|)~! while the second weight function reflects
the boundary layer phenomenon near the curve 02 at infinity. In
the talk the necessary and sufficient conditions for the Fredholm
property of the problem operator between the above-mentioned
weighted spaces are presented together with asymptotic formulae
for solutions at infinity. These results provide the construction of
asymptotic expansion of a solution to the boundary value problem in
the finite domain with the rapidly oscillating boundary.

KoHTpacTHbIE CTPYKTYPBI TUIIA BCIJIECKA B CHCTEMAaX
peaknus-andpy3us
Hegenos H. H. (MI'Y um. M. B. JlomorocoBa)
1 mpocTpaHCTBEHHO-HEOTHOPOTHOTO YPABHEHUS peaKIns JTud-
dy3ud

(
62%262Au—f(u,x,e) (azeDCRN, t>0),
) 0
u
= D .
\ o 0 (x € 0D, t > 0)
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C HeTMHEHHOCTBIO f (U, X, €) KBQJIPATUIHOTO TUIIA U3YIAOTCS CTa-
[MHAPHLIC PEIICHNS ¢ BHYTPEHHUMH CJIOAMHM THIIA BCILIECKA. Llo-
BEPXHOCTD, BOJIM3U KOTOPOI JIOKAJIM30BAH BHYTPEHHUIN CJIOH, pe-
JIU3yeT MHHUMYM HEKOTOpPOro (YHKIIMOHAJA Ha MHOXKECTBE 3a-
MKHYTBIX IOBEPXHOCTEH. DTy 3a7a4y Mbl HA3BIBAEM BAPHUAIMOHHO-
reoMmerpudeckoil. CrieKTpaJibHas 3aJa4a [ yPaBHeHUsI, BO3HUKAIO-
IIero KakK Kak JIMaHEePU3AIs COOTBETCTBYIOIIETO YpaBHEHUs Dilepa-
Jlarpamxa 1151 yKazagHoro oyHKIIMOHAJIA, OIPEIe/IsieT IPABUIO BbI-
60pa IMOBEPXHOCTH, & HEYCTONYNBOCTD PEIIeHUs ¢ BHYTPEHHUM IIepe-
XOIHBIM CJIOEM THIIA BCILIECKA OIPEIE/IsieTCsl 3HAKOM IJIaBHOI'O COO-
CTBEHHOI'O 3HAYECHUSI.

O HekoTOPHBIX cBoiicTBax omneparopa Jlamiaaca-JleBu
Hexkromos M. FO. (MI'Y)

B nmoxkiaze paccmorpen oneparop Jlammaca-J/IeBu Ha HEKOTOPBIX
KJj1accaxX (OYHKIHUI OT OECKOHEYHOI0 YUCJIa CIYUANHBIX HE3aBUCHMBIX
rayCCOBCKUX BEJIUYMH U ITIOKA3aHO, YTO €ro I0BeJeHIEe OUYeHb IT0X0XKe
Ha IIOBeJeHHe omeparopa auddepeHnupoBanus. A MMeHHO, OKa3a-
JIOCh,9TO 3TU KJIACCHI SBJISIFOTCS aHAJOTaMU IIOJIMHOMOB JIJIsI OIepa-
Topa auddepeHnupoBanus T.e. orneparop Jlammaca-JleBu mepeBoguT
«TIOJTMHOMBI» CTEIEeHU 7 B «ITOJIMHOMbI» cTenenn (n-1). 91o cBoiicTBO
orrepaTopa He3aBUCHUT OT BbIMOJHEHUs popMyasl Jleitoruma. /lanabrit
II0JIXOJI II03BOJISIET HaM SIBHO HAUTH «FapMOHHYECKHEe» (DYHKIIUHU JIJIsI
oneparopa Jlammaca-JIeBu B Kiaccax «mOJUMHOMOB» 1-0i1 U 2-0if cTe-
IIeHN.

On the sets of boundedness of solutions for a class of
degenerate nonlinear elliptic fourth-order equations with
L'-data
Nicolosi F. (Department of Mathematics University of Catania,
Italy)

This is a joint work with Kovalevski A.A. (Institute of Applied

Mathematics and Mechanics NAS, Ukraine).
We consider a class of degenerate nonlinear elliptic fourth-order
equations in divergence form. Coefficients of the equations satisfy a
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strengthened ellipticity condition involving two weighted functions,
and the right hand sides of the equations are in L. In regard to
the Dirichlet problem for equations of the given class we establish
a result on existence of weak solutions bounded on some sets where
the behaviour of the data of the problem and the involved weighted
functions is regular enough.

Whitham deformations of integrable systems and
multi-phase autoresonances

Novokshenov V. Yu. (Institute of Mathematics RAS (Ufa))

A number of dynamical systems of classical mechanics are
integrable in theta-functions by means of Lax pair formalism. The
method can be generalized providing smooth deformations of the
Lioville torus and the phase flow on it by a special small perturbation.
Actually this perturbation (external multi-frequency driving force)
can be applied for generating an autoresonance effect for the stable
equilibrium point of the initial system. Thus a prescribed multi-
frequency oscillations can be started from the stable state by a
special choice of the small driving force. This can be achieved by
the Whitham deformations of both the Jacobian and the Riemann
surface of the integrable system. Some examples are given for the
Kovalevskaya top and other physically interesting equations.

IIpeacraBiieHne penieHUsA CTOXAaCTHUYECKOTO YpPaBHEHUS
IHIpeaunrepa B Buae uHrerpajsia @emtHMmaHa
O6peskos O. O. (MocKoBCKuit rocyapCTBeHHbBIH YHHBEPCHTET)

Croxactuueckoe ypasHenue lllpeauarepa onuchiBaeT mpeaebHOe
IIOBe/IeHNE OTKPBITON KBAHTOBOI CUCTEMbI, HAOIIOAaEeMOIT B JIMCKPET-
Hble MOMEHTbLI BpeMeHHU, IIPU YCJIIOBUU, YTO TOYHOCTH U3MEPEHUI 1 NH-
TepPBaJIbI MEXK/Iy HIMU IIPOMOPIIMOHAJILHBI U CTpeMATCdA K HyJ1i0. CTo-
xactudeckoe ypaBHeHue lllpenauarepa, cOOTBETCTBYIOIIEE ITPOIECCY
U3MepeHUd KOOPAUMHATHI, ObLJIO BIEPBHIE MTOydYeH0 benaBkuHbIM. BhI-
BO/I YpaBHEHUNS, OCHOBAHHLIA Ha CTaAHJAPTHON aKCUOMATUKE KBAHTO-
BOI MeXaHUKHU, coepkuTcs B pabore CmossinoBa u Tpymena. Tam xke
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OBLIIO TIOJIYYEHO ITPEJICTaBJIEHNE PEIleHs] ypaBHEHUS B BuUJie (DYHK-
nuoHaJbHOTO MHTerpasa Peitamana. I1pm sarom maTerpan Peitamana
OIIpeJIeNiACs KaK aHAJUTUIEeCKOe IPOJIOJIKEHNEe UHTerpaJsa 1o Mepe
Bumnepa.

B nmanHoit pabore HCIOJAb3YyIOTCS onpeieeHnss narerpaJja Deiin-
MaHa B BHUJE Opejiesla KOHEYHOKPATHBIX WHTErpajioB U C MOMOIIHIO
paBerncTBa llapceBansa. B pesysibraTe moytdeHo TpeacTaB/IieHUe pe-
mennd 3ajaun Komm s croxactudeckoro ypasaenus: I1lpemunre-
pa CcO CTaHJAPTHBIM KBAHTOBOMEXAHHMYIECKUM IaMUJIbTOHHAHOM. Vc-
IT0JIb30BaHNE B JIOKA3aTEJILCTBE KOHCTPYKITNM, aHAJJOTTIHBIX (POPMY-
jie HepHOBa B TEOPUHU MOJIYTPYIIT OIIEPATOPOB, TO3BOJIAET CYIITECTBEH-
HO OCJIAOUTDH aHAJUTUYECKHNE YCJIOBUsI OCHOBHOII T€OPEMHI.

A Stokes interface problem
Olshanskii M. A. (Moscow M.V.Lomonosov University)

In many numerical simulations of two-phase flows a so-called one-
fluid approach is used. In such a method the two phases are modelled
by a single set of conservation laws for the entire flow field. The
differences in the material properties lead to jumps in the coefficients
in these conservation laws. The forces at the interface are part of the
model.

In the talk we address the stability, finite element analysis and an
iterative solver for the Stokes type problem discontinuous viscosity
given below.

—div (¢v(x)Vu)+Vp = f in Q,

—diva = 0 in €,
u = 0 on 9,
. 1 in Ql
v g 1n QQ.

We assume ¢ > 0 to be a constant, {2 is a bounded domain and

Q = Q; UQs, where (2 2 are subdomains such that €23 N Qs = 0.
We show that Lo as well as finite element pressure spaces admit

specific factorization such that uniform conditions of infsup (LBB)
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type can be specified on a proper subspace. This leads to optimal and
uniform finite element error estimate in a specific norms. This theory
also provides us with a robust (with respect to € and h) iterative
method of a block type to find a solution of the finite element problem.
Numerical results will be provided for 2D and 3D problems.

TeopeMbl 06 OTKPBITOM OTOOPA>KEHUUN W 3aMKHYTOM

rpacdpuke B MHAYKTUBHBIX IIKAJIaX IIPOCTPAHCTB
Op.oB U. B.

st oepaTopoB, JEUCTBYIONINX B MHIYKTUBHBIX ITKAJIaX JIOKAJTb-
HO BBIMYKJIBIX mpocTpancTB (JIBII), moxydensr anajgorn Kjaccude-
cKUX TeopeM baHaxa o romoMopdusMe, OTKPHITOM OTOOPaXKEHUU U
3aMKHyTOM T'paduke. C MOMOIIBIO yYCIOBUM PEryJIIpHOCTA Ha, ITO
0a3e IOJIyUeHbl aHAJOTUIHBIE TEOPEMBI JIJIsI OIIEPATOPOB, JEHCTBYIO-
IMUX B UHAYKTUBHBIX IIpeesax mKaJa JIBII, obobmaromme Kiaccude-
CKHE TEOPEMBI.

Kak mpuioxkenunsi, pacCMOTPEHBI TEOPEMBI O TOMOMOPQU3ME, OT-
KPBITOM OTOOpaXKeHNW U 3aMKHYTOM I'paduke JJisi OIepaTopoB, Jeli-
CTBYIOIIUX B COINPS?)KEHHBIX IPOCTPAHCTBAX C WHLYKTUBHOMN TOIOJIO-
rueii.

HekoTopsbie anajsioru TeopemMbl Beiijiga 1Jia ypaBHEeHUS
ILHIrypma—JInyBumansa
OcmmioB A. C. (HUU Cucremusix Uccremoparnnii PAH)

B moctpoennn Teopum Beitta g omepartopon IItypma-
JImyBuLIsi BaykHOE MECTO 3aHUMaeT CJeAyomas Teopema (CM. Ha-
npumep [1], crp. 225):

Teopema. Ecau xaostcdoe pewerue ypasHeEHUA

—y" () +q(z)y(z) = Ay(x), = €0,00)

0AA HEKOMOPO20 KOMNAEKCHO20 X = Ao NPUHAOAEHCUM NPOCTPAH-
cmey L2[0,00), mo u 0aa MPOU3EOABHO20 KOMNAEKCHO20 A KadiC-

doe pewenue 0aHHO20 YPABHEHUA NPUHAOAEHCUN NPOCMPAHCEY
L?]0, c0).
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J171st pa3HOCTHBIX ypaBHEHUI BTOPOI'O IMOPSIIKA MOI00HAS TeopeMa
HOCUT Ha3BaHUE TEOPEeMbl XeJTHHTepa- Yosia (¢ 3aMeHOil MpocTpaH-
crBa L? na [?), npuuém B [2| 661710 mOIyUeHOo €8 0600IIeHne Ha Corydail
ypaBHEHUsT MPOU3BOJHHOTO MOPsiaka 1 mpocTpancTs [P, 1 < p < oo.

B coobmiennn paccMaTpuBarOTCs aHAJIOTMIHbBIE BOIIPOCHI JIIsT JTUD-
depeHnaaIbHOTO ypaBHEHNSI IPOU3BOIBHOTO MOPSIIKA Ha IIOJIYOCH, B
JaCTHOCTH, JOCTATOYHBIE YCJIOBUS BBIIIOJHEHUS aHAJOra yTBEepPXKIe-
HusT Teopembl Beitist B mpoctpancTBax LP[0,00),1 < p < 2.

JIuteparypa

[1] E.A. Coddington and N. Levinson, Theory of Ordinary
Differential Equations, MC Graw-Hill Book Company,NY,1955.

[2] A.S. Osipov, On the Hellinger theorem and IP properties of
solutions of difference equations// Journ. of Difference Equations, 9,
No 9, (2003), pp. 841-851.

dunddbepeniimanbable UTpbl, IIOABEP>KEHHbIE UMIYJIHCHOMY
BO3/IeMCTBUIO B (PMKCHUPOBAHHbIE MOMEHTHI BpEMEHU
Ocramenko B. B., Ocranenko E. B., AmuprameBa C. H.
(HarmoHa ibHbBIH TeXHUYECKHUI yHUBEpCUTET YKpauHbl < KueBckmii
MTOJTATEXHUIE€CKUH HHCTHTYT > )

PaccmarpuBaerca nuHaMudecKasi CHCTEMa, OIIMChIBaeMasi 1udde-
PEeHIMAJIbHBIM YPaBHEHUEM C UMITYJIbCHBIM BO3JIECTBUEM:

z = f(uava Z)v (ta Z) ¢ F’T? AZ|(t,Z)€FT:A7—Z—Z

rme z € E" E"™ - n-mMepHOE €BKJNIOBOE IIPOCTPAHCTBO,
u € Uwv € V,U,V - KoMnakTbl B €BKJUJIOBBIX IITPOCTPAHCTBAX,
I') C R x E™ - MHOXKeCTBO ,pacIInpPeHHOr0 (hpa30BOro MPOCTPAHCTBA,
A, - HeIIpepBIBHBIN omepaTop mpocrpancTBa E™ B ceds.

[TapameTpamu © 1 v PaCHOPSIKAIOTCST COOTBETCTBEHHO UTPOKHU P 1
E. Ilenp urpoka P BBIBECTU TPACKTOPUIO CUCTEMBI Ha TEPMHUHAJIHLHOE
MHO>XKeCcTBO M, yaepkaB ee BO MHOXKeCTBe (Pa30BbIX OrpaHUYeHUA [V .
Ilests urpoka E mpoTmBOIIONIOXKHA. PaccMaTrpuBaeTcs TakxkKe UTpa C
TEepPMUHAJIbHON (DYHKIHEN ILJ1aThI, IJIe 1eJIb UTPOKa P MUHUMU3UPO-
BaTh TePMHUHAJIbHBIN (DYHKIIMOHAJ, a IIeJb UI'POKa F - MaKCHMU3U-
pPOBaTh TOT (PYHKITMOHAJI.
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Punprp Kanmana, Teopusi 'astya n KBaHTOBaHUE
Osceesna A. U. (UIIMex PAH, Mocksa)

Nznaraercss HOBBIN IOAXOH K KJIACCUYECKOH 3ajade (PUIbTPa-
1NN FayCCOBCKHUX TUP@PY3UOHHBIX ITPOIECCOB: HAXOXKIACHUN YCJIOBHO-
r'0 pacrpeaesieHusi HeHa0JTI0IaeMO KOMIIOHEHTHI IIPOIeCca, P yCJIO-
BUM, YTO HaOJIOaeMas KOMIIOHEHTa M3BECTHA BIJIOTH JIO JAHHOTO
MOMEHTA.

OTa 3aj1a4a ObLia penreHa Kajamanom m Berocu, KoTopble HaLIN
0OBIKHOBEHHBIE /T hepeHnnaJbable YPpaBHEHNs, OTTUCHIBAIOIIAE 9BO-
JIFOIAIO YCJIOBHOT'O MAaTEMATUYECKOTO OXKUJIAHUA U JIUCIIEPCAN HEHAa-
OJITOIaeMOIl KOMIIOHEHTHI.

3a/1a1y MOXKHO mepedopMyInpoBaTh Kak IIPOOJIeMy BbIYUCTIE-
HUs PYHKIIMOHAJBLHOIO MHTErPaJia, KOTOPBII CBsI3aH ¢ KBAHTOBAHUEM
HEKOTOPOU KJIACCUYECKOI TaMUJIBTOHOBOI CUCTEMbI, U PEIIUTb B TeP-
MHUHAX 9TOM KJIACCUYECKOU CUCTEMBI.

Ycrex mpoBeIeHns B XKU3HD 3TOW MPOorpaMMbl OIPeIeIsieTCs pPas3-
PEIIIMOCThIO HEKOTOPOU ajiredps! JIn, KAHOHMYECKN CBsI3aHHOM C Ja-
CTUIHO HaOJIIoAaeMbIM I1porieccoM. C TOYHOCTBIO JI0 3aMEHbI KOHEY-
HBIX TPy Ha ajaredpsl JIum mMeeTcss O6/m3Kas aHaJoTds ¢ Teopueit
lamya.

KoneuyHo-3/1eMeHTHbIE peain3alluy NTePAITMOHHBIX
IIPOIIECCOB C pacHIellJIeHueM I'PaHUYHBbIX yCJIOBUMN [JIsI
cucteMm Crtokca m Tuna CTokca B IITapOBOM CJIOE,
obecrieynBaroIie BTOPOU MOPAJ0K TOYHOCTU

Iaaenes B.B., Yeuens U. U. (Bbraucare/IbHBIH IIEHTD HM.
A.A . Jloponaurpiaa PAH)

B crarbe Memtep H.A., Ilanpnesa B.B., Xmonumoit E.I'., 2KBM
u M®, 1999, T.39, Nel, 66111 HOCTPOEHBI B IMIAPOBOM CJIOE B OCECHM-
METPUIHOM CJiydae KoHedHO-3jeMeHTHbIe (K9-) peanuzanum mpes-
JIOXKEHHBIX paHee W UCCIeTOBAHHBIX Ha I epeHnmaabHOM YPOBHE
UTEPAIMOHHBIX METOJIOB C PACIIEIIEHNeM IpaHngIHbIxX yeaoBuii (I'Y)
pelennst Kpaepoii 3aga4n 1jist cucteMbl CToKca u cuteMbl Trta CTOK-
ca ¢ mapaMmeTpoM. [Ipm 3ToM 1 cCKOpOCTH U JTaBJIeHUE ATIITPOKCUMUPO-
BaJIICh B CPEePUYECKON CHCTEME KOOPIUHAT OIUHAKOBO — OMJIMHEI-
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vpiMu K3. Kak 1mokazajmm 4duc/ieHHbIE SKCIEPUMEHTHI, TaKUe METO-
IIbI 00EeCIIEINBAIOT 2-11 TMOPSIOK TOYHOCTU KaK JJIsI CKOPOCTeH, TaK u
st aBiieHusd B Lo-HOpMe, a TakK K€ B HOPpME MAaKCHMyMa MOJLYJIsI
B IIIAPOBOM CJIO€, JIUIIIEHHOM Y3KHUX KOHUYECKUX OKPECTHOCTEH Ocu
cuMMeTpun; BOMU3M Ke ocu cumMmerpuu B C-HOpMe JJIsI CKOpocTei
“MeeT MECTO IOPAI0K TOIHOCTHU IIPOMEXKYTOUHBIA MexXK Iy 1-M u 2-M,
a JIJIsl JIaBJIEHUS — BCEro JIMINb 1-i mopsijiok. B cBga3m ¢ 3TuM paspa-
O6oTaHbl 00J181A0TE BTOPBIM MOPSJIKOM TOYHOCTHU BIJIOTH JIO TIOJIIO-
coB, K9-Tumra OnanHeiHBIX allllpOKCUMAaIMU oreparopa benprpamu-
Jlamraca u yrjIoBbIX COCTABJISIIOIINX OIIEPATOPOB I'PAINEHTA U JIUBEP-
rearn Ha cdepe B R B ocecmvmeTonmanom caydae. Ha ocHoBe 3THX
K9-anmpokcumarinii u morydeHHbIX K9-IpocTpaHCTB HOCTPOEHBI HO-
Bble KD-peasmmzaluy BhINIEyKAa3aHHBIX UTEPAIIMOHHBIX METOIO0B JIJIsI
cucreMm Crokca u turna CToKca MpU HAJUIUUA OCEBOl CUMMeTpuu, 00-
JIAIAFOINIE BTOPBIM MOPSIIKOM TOYHOCTH B HOPME MAKCUMYMa, MOJLYJIsI
y2Ke 110 BCeMY IIIapoOBOMY CJIOIO.

Pabora BwImosHEHA Hpu (UHAHCOBOI IOIJep:KKe Poccuiickoro
dbouma bynmamenTanbabix uccaemoBanuit (mpoekt Ne 02-01-00582).

Multiscale modeling for flows in tube structures
Panasenko G. P. (University Jean Monnet, France)

Asymptotic and numerical analysis of flows in tube structures is
an important tool for modeling of some biological systems, such as
for example the blood circulation system, as well as for description
of some technological procedures, such as polymer extrusion process.
In the main part of applications the local three dimensional modeling
in some small parts of the tube structure is very important
while for the remaining part the one-dimensional (Poiseuil type
) description is good enough. We apply the asymptotic domain
decomposition approach in order to construct hybrid multiscale
models of Stokes, Navier-Stokes and micropolar flows [?], combining
the multi-dimensional description with one dimensional description
( some special interface conditions are stated at the interface of
these one-dimensional and three-dimensional parts). The estimates

155



for the difference of the exact solution and the asymptotic domain
decomposition approximation are proved. Some results of numerical
implementation are discussed. These results were partially published
in the below references.

References

[1] A.C. Eringen. Theory of Micropolar Fluids, J. Math. Mech.,
Vol. 16 (1966) 1-18.

|2] G.P. Panasenko. Method of Asymptotic Partial Decomposition
of Domain, Math. Models Meth. Appl. Sci., Vol. 8 (1998) 139-156.

[3] D. Dupuy, G. Panasenko and R. Stavre. Asymptotic Methods
for Micropolar Flows in a Tube Structure, Math. Models Meth. Appl.
Sci. (to appear).

[4] F. Blanc and O. Gipouloux, G.P. Panasenko and A.M.
Zine. Asymptotic Analysis and Partial Asymptotic Decomposition of
Domain for Stokes Equation in Tube Structure, Math. Models. Meth.
Appl. Sci., Vol. 9 (9), (1999) 1351-1378.

[5] G.P. Panasenko. Partial Asymptotic Decomposition of
Domain: Navier-Stokes Equation in Tube Structure, C. R. Acad. Sci.
Paris Série IIb, Vol. 326 (1998) 893-898.

6] G.P. Panasenko. Multi-Scale Modelling for Structures and
Composites, KLUWER, 2004.

Dynamical approach in the general theory of linear
functional equations
Boris Paneah (Technion, Israel)

My talk is devoted to solvability of functional equations of the

form
n

F(t) =Y a;(t)F(5;(t)) = h(t), tel.
j=1
Here [ is a finite interval in R, F' is an unknown continuous
function, all §,(t) are given continuous maps from I into itself,
and all a;(¢t) and h(t) are given real-valued continuous functions
on I. Such equations being interesting by themselves as an object
of analysis are also a necessary link when solving various problems
in such diverse fields as Integral geometry, Measure theory, additive
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and multiplicative Cauchy type functional equations, and boundary
problems for hyperbolic differential equations. The major part of the
proofs is based on a new theory of dynamical systems generated by
a noncommutative semigroup with several generators.

O rumnore3e A./l. AnekcaHapoBa

lastas Ilaauaa (CII6 Uacrutyr WHpOpMarukn u ABromaru3arun
PAH)

ITocTtpoena cepust C'°°-T1aJKuxX KOHTPIPUMEPOB K CTApPOil T'MIIO-
te3e A./l.AnekcanapoBa:

Ecnu rnaBHbIE pajanychl KPpUBU3HBI TVIAJIKOIO BBIIIYKJIONO Teja K
BCIOJIY pa3zjieieHbl HeKoTopoit konctanToit C, To K - map pajuyca C.

O6cyK1aeTcst CBsI3b I'MIIOTE3BI C PA3PEIINMOCTHIO B II€JIOM YPaB-
neanit Momxka- AMiepa rumepOoInIecKoro THUIIA.

DTta rumore3a ObLTa  gokasaHa  A.Jl.AjlekcaHApPOBHIM U
X.MroHmmaepoM Ui aHAJUTUYECKHX BBIIYKJBIX Tesl. HengaBHO
1.Maprtunec-Mop moctponsn mepssiii C2-Taafxuit KOHTPIOPHMED K
TATIOTE3E.

O kJ1accax KOPPEKTHOCTH HEOrPaHMYEHHBIX 0000IIeHHBIX
SHTPOIINMHBIX PeIleHnl KBa3uJINHENHBbIX 3aKOHOB
CcoOXpaHeHUusd
ITanos E. FO. (HoBropojckuit yHUBEPCHTET)

Nsygaerca 3amada Komm f1a KBa3sWIMHEHHOIO ypaBHEHHS IIEp-
Boro mopsiika B cyioe [l = [0,T) x R™, 0 < T < +00

up + divgp(u) = 0, u(0,z) = ug(x), (1)

u(t,x). Ilpenmonaraercs, d9TO
C(l + |uP~1), C = const,
1)~ PacCMOTPUAM  KJIACChI

= (p1,--.,n) €CHR"), u=
BBIIOTHEHO ycsoBue ||¢'(u)]| <
p > 1. Tlomoxkum o = (p — u

By = { wz) € LER") | |Ju(@)] < M1+ [lz[%) }, Ba =

= {u(t,z) € L5, (lr) | IMu(t) € Lig([0,T)) |u(t, )] < My (t)(1+]|2]*) }-
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VYeranoBeHo, 4To npu ug € BY 06obimenHoe SHTpoNmitHOe pe-
menne (B cmbiciie C.H.Kpyxkosa) u € B, 3amauu (1) eInHCTBEHHO
U CyIecTByeT B HeKoTopoM cJjoe Ilp, rme Benmmunna 1 3aBUCUT OT
Uy W paBHA 00, €CJH Ug(T) = o(||x]|%). Ilokazamo, aTo MpU yBEJH-

-

YeHWN I[MOKa3aTe s o KOPPEKTHOCTH 3ajadu (1) TepsieTcsi: HU OJUH
U3 TOJOXKUTEJbHBIX PE3yIbTaTOB, TAKNX KaK CYIIEeCTBOBAHUE, €IUH-
CTBEHHOCTD, IIPUHITUII CPaBHEHUSsI, DOJiee HE BEPEH.

Pabora BwITTONHEeHA TIpM mojiep:kke Poccuiickoro douma QpyH-
TaMeHTaAJIbHbIX uccaenoBannit (rpantst POOU N 02-01-00483 wu
N 03-01-00444), Munucrepcrea O6pazoBanus Poccuiickoii Pemepa-
muu (rpaat N E02-1.0-216) u IIporpammsr "Yausepcurers Poccun"
(rpaat N VP.04.01.022).

Homogenization of Elastisity Problems on thin and

combined periodic structures
Pastukhova S. E. (Moscow)

We study elastisity problems in two cases: 1)on thin e-periodic
structures " = ¢F" (networks in the plane, box and rod skeletons
in the space) with thickness eh(e), h(e) — 0 as € — 0; 2)on combined
structure that is plane (or space) reinforced with network (or box
skeleton) F. For thin structures homogenization principle is non-
classical and depends on h(e) being the most complicated when
h(e) ~ e. For combined structure there is no scaling effect and
homogenization principle is classical. The difference between two
cases is due to structure of the set of periodic rigid displacements
and Korn-type inequality which are non-similar in two cases.

We apply to these problems method of 2-scale convergence with
variable Borel periodic measure p” [1] taking for 4 "natural"measure
on thin or combined structure but before we refine essentially general
theory of 2-scale convergence for this type of measure .

References

[1] V.V. Zhikov. // Izvestiya RAN: ser. Math., 2002, 66:2, 81-148;

|2] V.V. Zhikov, S.E. Pastukhova.// Mat. sbornik,2003, 194:5, 61-
95;

[3] S.E. Pastukhova. // Dokl. RAN, 2002, 383:5,596-600;

158



|4] S.E. Pastukhova. // Dokl. RAN, 2004, 394:1,26-31;
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Nonlinear numerical methods for the solution differential

and integral equations
Pelekh Ya. N. (Lviv Politechnic National University, Ukraine)

Continued fractions are widely used in numerical because in many
cases they give better functional approximations then series, have
low sensibility to round-off errors, give monotonous and bilateral
approximations.

The new application of continued fraction to development of
numerical methods for Cauchy problem for nonlinear ordinary
differential equations and its system.

The important peculiarly of this approach is the possibility to
receive as many traditional (both explicit and implicit) Runge-Kutta-
like methods as new ones with another properties.

The two-side formulae of the first, second, third order of accuracy
are constructed and also their stability function are found.

The applications of continued fractions to the development
of numerical methods for the solution of nonlinear second
order Volterra-like integral equation are obtain and investigated.
Characteristic feature of such algorithms is that under the specific
parameter values one can obtain both new and traditional numerical
methods Runge-Kutta-like and Runge-Kutta-Fehlberg-like for the
solution of integral equations.

Asymptotics of solutions of the nonstationary
Navier-Stokes system in domains with outlets to infinity
K. Pileckas (Institute of Mathematics and Informatics, Vilnius,
Lithuania)

Let Q € R3 be a domain with N outlets to infinity, i.e. outside the
sphere |z| = kg the domain (2 splits into N connected components €2;
(outlets to infinity) which in some coordinate systems () are given
by the relations

Q; = {z) e R?, 2@ = (xgi),xgi)) € oi,x;(,f) > ko},
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where o; C R? is a bounded domain. Consider in Q7 = Q x (0, T)
the linear Navier-Stokes problem

u; — vAu+ Vp =1, diva = 0,

ulogr =0,  uli=o =a, (1)
N

/u-nds:Fz-(t), i=1,...,N, ) Fi(t)=0 Vvtel0,T],
g; 1=1

where diva = 0, alpg = 0, a(z) = A(x(i)/) + al(z) in Q,
fai A-nds = F;(0). It is proved that, if f and a(') exponentially vanish
as |z| — oo, x € Q; (f and al") belong to certain weighted spaces
with an exponential weight function), then the solution u of problem
(1) exponentially tends as |z| — oo, = € €); to a "nonstationary
Poiseuille flow" (0,0, Ui(x(i)/,t)) where Ui(x(i)/,t) is the solution of
the following inverse problem

Ui — vAU; = g;(1), (x(i)/,t) €o; x (0,7),

Uiloo; x 0,1y = 0, Uilt=0 = A, (2)
/ Ui(a', 1) da')’ = Fi(t)

(in (2) the function F;(t) is given and Uj;, g; have to be found). The
solvability of problem (2) is proved in Holder spaces.

For the nonlinear Navier-Stokes system analogous results are
obtained either for small data or for small time intervals.

Control and optimization with discontinuities
Olivier Pironneau (University of Paris VI)

There are many fluid flow problems with discontinuities in the
data or in the flow. Among them two are quite important for
applications:

- transonic and supersonic flow with shocks and buffeting

- accoustics with sonic boom.
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Optimisation of these systems by standard gradient methods
require the application of the techniques of the Calcul of Variations
and an implicit asumption that a Taylor expansion exists with respect
to the degrees of freedom of the problem. Take for example the flow
in a transonic nozzle and the variation of the flow with respect to
the inflow conditions; when these vary the shock moves and the
derivative of the flow variables with respect to inflow conditions is
a Dirac measure and so the Taylor expansion does not exists.

By extending the calculus of wvariation via the theory of
distribution it is possible to show however that the derivatives exists.
But the result has serious numerical implications, in particular it
favors the mixed finite element methods.

We shall give numerical illustrations using the finite element
method for an inverse problem for Burger’s equation, for the design of
a transonic nozzle and for the design of a business supersonic airplane
for sonic boom minimization.

On concentration of the point spectrum of elliptic
problems in domains with cylindrical ends
Plamenevskii B.A. (St.Petersburg University)

The general formally self-adjoint elliptic problems are considered
in a domain that coincides with the union of finitely many
semicylinders outside a large ball. The coefficients are supposed
to be slowly stabilizing at infinity so one can describe an
"exponential structure"of solutions. We prove that the eigenvalues
can concentrate only at thresholds, estimate the multiplicity of
eigenvalues concentrating at a thresholds, and obtain the exponential
structure of eigenfunctions at infinity.

AcuMnTOTUKN COOCTBEHHBIX 3JIEMEHTOB JiallJlacuaHa C
CUHTYJIIPHBIMU BO3MYIIEHUAMY I'PAHUYHBIX yCJIOBUNI
ITnanwna M. FO. (Bamkupckuii rocyiapcTBeHHBIH 11e1arornaecKui
YHHUBEDCHTET)

PaccmarpuBarorca Bo3myInennss TpexmepHoil 3ajadm upuxie,
OCYIIIECTBJIZEMbIe, BO-IIEPBBIX, CMEHOII THIIa I'PAHUYHOTO YCJIOBUS Ha,
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Y3KOH II0JIOCKE, CTATUBAIOIIEiCa K 3aMKHYTOW KPUBOil Ha I'paHUILE,
11, BO-BTOPBIX, BRIpE3aHNEM B 00JIaCTH TOHKOTO "TopoumajbHOro" Te-
JIa, CTATUBAIOIIEr0Cs TAKXKe K 3aMKHYTO# KpUBOil (HO y»Ke Jiexkaleit
BHYTpU O0JIACTH), ¥ 3aJaHUEM Ha I'PAHUIIE STOTO TOHKOTO Teja I'pa-
HI4IHOTrO ycaoBusi Hefimana. JIist 3Tux 3a/7a9 METOIOM COTJIACOBAHMUSI
ACUMIITOTUIECKIX PA3JIOXKEHUI MOCTPOEHBI TTOJTHBIE ACUMIITOTUKH IO
MaJIOMY TTapaMeTpy COOCTBEHHBIX 3HAUYEHUM CXOIATINXCI K ITPOCTHIM
COOCTBEHHBIM 3HAYEHUSIM HEBO3MYIIEHHON KpaeBON 3aJladd M COOT-
BETCTBYIOIINX COOCTBEHHBIX (DYHKIWT. MajabiM mmapamMeTpoM sBJIs-
IOTCS MMUPUHA TTOJIOCKU U TUAMETP CEYeHUS TOPA.

Pabora Boimosinena npu nojiep:kke PODOU (02-01-00693), mpo-
rpamMbl «Benymme nayunbie mkobery Ne1446.2003.1 u rpanta Mu-
HoOpazoBanus Poccun (A03-2.8-63)

Concentrations of stationary solutions to compressible
Navier-Stokes equations
Plotnikov P. I. (M.A.Lavrentiev Institute of Hydrodynamics,
Novosibirsk)

This is a joint work with J. Sokolowski.
We prove the existence of stationary solutions to the Navier-
Stokes equations of compressible isentropic flows

aou +div (ou®@u) + Vo' = gF + Au+ (1 + v)Vdiva in D'(Q),
(1a)

ap+div (pu) = f in D'(Q),

(1b)

in a bounded domain Q C R> on the condition that the adiabatic
constant v > 1. The main result is the following

Theorem. (i) If v > 1, then for every F € C'(Q2) problem (1) has
a weak solution ¢ € L7(Q), u € Hy*(Q). If v = 1, then there are
0 € L'(Q) and u € Hy*(Q) satisfying (1b) such that

aou+div (pu®@u) + Vo +div S = oF + Au + (1 + v)Vdivu.
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Here the weak star defect measure S is concentrated on the one-
dimensional rectifiable set {24;,, and has the representation

/ o(x) 1 dS(x) = / s(z)®s(z) : o(z)m(z)dH' for all ¢ € C;(Q)?,
Q

Qsing

Tomosiormyeckass kKjiaccudukanusa TunepooImIecKmnx
CTPAaHHBIX ATTPAKTOPOB KOPa3MEPHOCTHU OJWH U
HEeHTPAJIN3aTOPbl YHUMOAYJISPHbBIX MaTPUIL
P. B. ILnbikuna (O6uunckuii Toc. TexH. yHUBEpCHTET ATOMHOI
SHEpreTHKH)

JlokJ1aa TTOCBIIEeH 00CY>KIEHUIO 33 1a9H, [IOCTABIEHHON aBTOPOM
B [1].

Biieder sim 3a coboii roMosiornvieckasd SKBUBAJIEHTHOCTD THIIEPOO-
JIMIECKUX CTPAHHBIX aTTPAKTOPOB KOPA3MEPHOCTH OIMH MX TOIIOJIO-
I'IYECKYI0 SKBUBAJIEHTHOCTD !

Onpegeneunne. Ilycts A — yHHMOIyIsspHass mMarpuia. LleaTpa-
sm3arop Z(A) — 9To COBOKYIIHOCTD YHUMOJYJISIDHBIX MATPHI], Iepe-
CTAHOBOYHBIX C A.

Knaccudukarmonnass teopema |[2|. Ilycte  A(Aq, Py),

A(As, Ps)
(A(A1, P1,01), A(As, P5,03)) — opueHTHpyemble (HEOpHEHTH-
peyMble) pacTATHBAIOIIHECS] aTTPAKTOPbI KOPA3MEPHOCTH  OJHH,
JIOCTH>KHMbBIE T'PAHHUI[BI KOTOPBIX COCTOSIT U3 CBSI30K CTEIEeHEH He
orme 2. Torma 5Tw mapbl OpHEHTHPYEMbBIX (HEOPHEHTHPYEMBbIX)
aTTPAKTOPOB TOMOJIOTHYECKH SKBHBAJIEHTHBI TOI/A M TOJBKO TO-
rma, Korzga CyIeCTBYyeT TaKoe JIHHEHHOe OTOOparKeHHe MN-TOpa
(pasmeprOCTh artpakTopoB paBaa n — 1) W(z) = Cx + £ (C —
yHEMOIyMsApHAas Marpura), uro WA U1 € Z(Ay), P, = P,
(O, = e, v B HEOPUEHTHPYEMOM CJIydae) W COOCTBEHHBIE
qpciIa COBIAAAIONINX COOCTBEHHBIX BEKTOpoB Marpur WA, U1 A,
HMEIOT OJUHAKOBOE DAaCIIOJIOXKEHHE I10 OTHOIIEHHIO K €IHHHIHOH
OKPY>KHOCTH KOMIIJIEKCHOH IIIOCKOCTH C IIEHTPOM B HYJIE.

B moknane Takzke 00CY:KIAIOTCS IIPUMEPBI YHIMOLYISPHBIX MaT-
PUIT ¢ KOMIIEKCHBIMH 3JIEMEHTAMU U IIOPOXKIAEMbIe UMU JUHAMITIE-
CKI€ CHCTEMHBL.
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CnencrBue. Ilycts opueHTHpyeMmblii (HEOPHEHTHPYEMBI) at-
tpakTop A(A1, P1 (A(A1, P1,01)) uMmeer TpUBHAJIBHBIN IEHTPAIN3A~
TOP
Z(A1) = Z&F c obpasyrorieit A. Tormga oH romeoMopdheH OprueHTHpe-
ymMoMy (HeopueHTHUpyeMomy) arTpakTopy A(Asz, Po) (A(As, P, 03))
TOI/Ia U TOJILKO TOIJA, KOIJA CYIIECTBYET JIMHEHHOe OTOOparKeHue
U(x) = Cx + £ n-topos Takoe, uro WA,U~1 = A™ A} = A",
\IJPQZP1H77’L7’L>O.

JIuteparypa

[1]. R. V. Plykin, A. Yu. Zhirov, Some problems of attractors of
dynamical systems. Topology and its applications, 54(1993), 19—46.

[2]. P. B. ITnbikun, K npobiieme TOMOIOrnIecKoil KaacCuuKaImm

CTPAaHHBIX aTTPAKTOPOB AuHamudeckux cucteMm, ¥ MH, 57, Bbmr. 6
(2002), 123-166.

Minimax estimation problems for operator equations with

a parameter in Hilbert spaces
Podlipenko Yu. K. (Kiev University)

In the system analysis of complex processes described by PDE’s,
an important problem is the optimal reconstruction (estimation)
of parameters of the equations, like values of some functionals on
their solutions or right-hand sides, from observations, which are
actually values of some other functionals on the same solutions.
Such problems appear in the frequent situation where some of the
parameters (for example, the right-hand sides as well as the boundary
or initial conditions) are not known exactly but only satisfy certain
restrictions. The most interesting is the case of unknown parameters
and observations destorted by noises whose statistical characteristics
are known incompletely too.

For solving such problems with the lack of reliable information
about the distribution of random perturbations, the most efficient
is the minimax approach proposed by Krasovski, Kurzhansky and
Nakonechny. This approach makes it possible to fined optimal
estimations of parameters of BVP, corresponding to the “worst”
realizations of perturbations. The above estimations were based
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essentially on the unique solvability of problems whose parameters
are estimated.

Despite a large number of publications on this subject, the
problem of estimation of parameters from incomplete data has not
been studied for BVP’s whose solutions are not unique (moreover,
even the very setting of the problem of minimax estimation was not
known). A class of such problems includes the Neumann problem for
the Laplace equation and more general linear second order elliptic
equations with a non-coercive bilinear form, for which there exists an
infinite set of solutions differing by additive constants.

My talk will be devoted to the extension of the minimax approach
for such problems.

O ciene BO3MyIIEHHOI ONEpaTOPHON MOJIyTPYIIIbI
Hononsckmit B. E. (MockBa)

Paccmarpupaercs nosayrpymmna exp(—t(A + B)), rme A™! € G,,
cobctBennble BekTOopa omeparopa A {p,}5°, obpadymor op-
TOHOPMHUPOBAHHBIN 6a31MC MPOCTPAHCTBA, COOTBETCTBYIOIIHE COO-
CcTBeHHBIE dnciaa {A,}50; BCe JeXKAT B OTKPBITOM CEKTOPE
—7 /242w < arg z < /2—2w, 0 < w < 7/4. Oneparop B orpanuveH.
Hnst dynkuun f(t) = |lexp(—t(A + B)) — exp(—tA)||; rokazamo, aro
f@)=o( ')uprt— 0+ u f(t) € L1]0,+00). st camMoconpsizkeH-
HOrO oreparopa A Takoro, 4To npu HEKOTOPOM « € |1, 2] BBITIOTHEHO

oo

> |(Ben, or) Bk, )l (A — An)* =0 (A7),
k:Xp>Ap

npu t — 0+ BepHa acUMIITOTHYECKas OIEHKa,

2
Tr (e_t(A+B) — e_tA> = —tTr (Be_tA) + %Tr (B%e™'Y) + o(t).
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K o01meit Teopun pa3pylineHusi pelieHuil HeJIMHEITHBIX
YPaABHEHUI B YACTHBIX MPOU3BOIHBIX
Ioxoxkaes C. U. (Maremarnueckuit Uacturyr um. B.A.CrekiioBa,
Mocksa)

B otnmume ot Kjraccmaeckoil Teopuu pa3pyIieHns perteHnit HeJiu-
HEMHBIX YPABHECHUI B YACTHBIX IIPOU3BOJJHLIX, OCHOBAHHOI Ha TCOPUU
CpaBHeHUd, IIpejjlaracMas Teoprusd OCHOBaHa Ha KOHIIEIIIINN HeJIMHe-
HOM eMKOoCTH. TakmM 0Opa30oM 3Ta Teopud He HUCIIOJIb3yeT HU Teope-
MbI CpaBHEHUSsI, BKJIIOYasl IPUHIIAI MaKCUMyMa, HA CBOMCTBa PyHIa~
MEHTAJIbHBIX PEIIeHN COOTBETCTBYIONINX JTUHEWHBIX OITePATOPOB(KaK
HarpuMep B Teopun Pykura). DTOT OOIMIMNA TOAXO JA€T BO3MOXK-
HOCTH PACCMOTPETH IMUPOKUN KJIACC HEJIMHENHBIX YPaBHECHUI, BKJIIO-
Jasd MHOI'OMEPHbIE HeJIMHEWHbIE THIIepOoLInYeCKre YPaBHEHH, a TaK-
»Ke CHUCTEeMbl TaKUX YpPaBHEHUI M HEpaBeHCTB. B pe3syabrare ObLIa CO-
craBjeHa «Tabmuia MenneeeBay HeJIUHENHBIX 3a0a4, JJII KOTOPBIX
ObLIN YyCTAHOBJIEHbI KPUTEPUU Pa3PYIIEeHUs PEIIeHnl 3TUX 3a1a4.

JIuteparypa

[1] E.Muruguepu, C.U. Iloxoxkaes, TPY/Ibl MUAH um. B.A.
CrekJoBa, Tom 234(2001), 1-383.

|2] www.mi.ras.ru/‘pohozaev/cv

O6 oanom kJiacce o6001eHHBbIX 3aa4 IITypma—JInyBuiias
C pa3pbIBHBIMU PeEIleHUsSIMU

Iokopwsrit FO. B. , 3sepeBa M. B. , Illabpos C. A. (Boponexkckuwii
rocy/1apCTBEHHbII YHUBEPCUTET)

PaccmarpuBaercs riceBoan@p P epeHtinaIbHoe ypaBHEHUE,
momyckatommee Ha cermerTe [0,l]  ycioBHyHO 3ammch B BHJIE
—(pu') + qu = Amu, tne ¢ U M — HEKAHOHWYECKUE JJis TEeOPUU

[MIBapria—CobosieBa 0600IIeHHbIE (DYHKIINN (PUNIECKOH ITPUPOJIbI.
Hampumep, it OHOMEPHOTO YIPYTOro KOHTHHYyMa (CTPYHBI),
pa30pBaHHOIO BO BHYTpPEHHEH Touke x = &, MBIl IIPeIInojaraeM

166



HaJIMYKME YIPYTOil CBA3U MEXKJy 0Opa30BaHHBIMU B pe3yJbTaTe pas-
pesanust kounamu u(§ — 0), u(€ + 0). Amanorngnast ’-ocobeHHOCTD
HIOPOXK/IAeTCs pacipeiesieHneM Mace m(x), eCiu JIOIyCTUTh COCPEIO-
ToueHHBIe Macchl B £ — 0, £ + 0. Hac mHTEpecyioT 3HaKOpETyIsIpHbIE
CBOMCTBA CIEKTPAJILHOM 33JIa4U, BKJIIOYAIOIINE YUCJIO HYyJIel U UX
IIePEMEKaeMOCTh Y COOCTBEHHBIX (DYHKITHIA.

Mpl  TpakTyeM = WCXOJHYIO 3aJlady B  BHJE  HHTETPO-
nuddepeHInaaIbHOr0 ypaBHEeHUS

T

puy, () — /ud(Q — AM) = const,
0

r1aBHasg O0COOEHHOCTH B KOTOPOM — PACIINPEHHOE TOJKOBAHNE WH-
TerpaJja, KOTOPBIA /IS OIMCAHHOIO IpHUMepa Ipu T > £ HOHMMACT-
Csl KaK CyMMa JByX HHTErpaJjioB MO 3aMKHYTHIM mpomexyTkaMm [0, £]
u (£, x|, TaK 9TO B KaXKJOM U3 STUX WHTErPAJOB TOUYKa & obperaer
COOTBETCTBYIOILYIO OJHOCTOPOHHIOID MEpY, KaK Obl Pa3/IBanBasCh B
ncxoiHoM pomeskyTre [0, [].

O knaccudukauu B3aNMHBIX pacIiojioxkeHuili M -Kyouku un
M-xkBapTuKu

Ionorosekuii I. M. (Huzkeropojckuii yHUBEPCHTET HM.
H.!.Jlo6ageBckoro)

3a/1a19a U30TOINYECKON KJIacCuMUKAIIUN PACIOJIOXKEHUIT B Belle-
CTBEHHOI ITPOEKTUBHOU mjiockocTu M-KyOmku m M-KBapTukm, Iie-
peceKalonuxcss B 12 momapHo pa3jndHbIX TOYKaX, PacCHOJ0XKEeHHbBIX
Ha OBaJie KBaPTUKHU U HA HEYETHON BETBU KyOUKHU, IPEICTABJILET CO-
601t HanboJIee 0O BLEMHYTO (3716Ch CJIe/ICTBUs TeopeMbl Besy u dopmy
KOMILJIEKCHBIX opueHTaluil jomnyckaior 6osee 7000 TomoJiormieckux
MOJIeJIeil KPUBBIX) 9acTh OOIeit 3a/1a9n KIacCupUKAINN BeIeCTBeH-
HBIX PAaCIIaIaIONINXCs KPUBBIX CTEIEHN 7 HPHU YCJOBUSIX MaKCUMaJIb-
HOCTH 1 0011IeT0 HoJjioxKenus comHoxkureseir. Hemasuno C.FO.OpeBkos
(cm. Bectauk Huzkeropopckoro yausepcurera "MaremaTndaeckoe Mo-
JeTMpOBaHme u onTuMasbaoe ypasierune', 1(25) (2002), 12-48, wm
http://picard.ups-tlse.fr/ orevkov/), mpumeHsis ycTpaHeHUsT CJIOXK-
HBIX OCOOEHHOCTEH, peaJin30BaJl KPUBBIMHU 7-0ii cremeHu 237 TaKux
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MoJIesIelt (B TOM YHcjie BCe MOJIEIN, PeaIn30BAHHbBIE DAHEee aBTOPOM).
Mub1 npuMeHseM I JOKA3aTeILCTBA HEPEeAIn3yeMOCTH MOl Me-
tox Opeskosa (cm. Topology, 38 (1999), 779-810), ocHOBaHHBIH Ha
Teopun 3arersienuii. [Tosyuernnle pe3ysbraThl (K HACTOSIIEMY Bpe-
MEHHU PACCMOTPEHO OKOJIO MMOJIOBUHBI MOJIEJIeli) MO3BOJISAIOT IPEJIITo-
JIOXKUTD, YTO CIIPABEIINBA, CJICLYIOMAs

I'ummoresa. 237 xpuswvixr cnuckxa Opeskosa npedcmasairom nosa-
HYI0 KAACCUPUKAUUIO KDUSHLT PACCMAMPUBAEMO20 KAACCA.

Lyapunov dimension formula for two coupled circle maps
Poltinnikova M. S. (Saint-Petersburg State University)

Consider the map F : R? — R?

x— by +x+c1(l —e)sinx + caesiny
y—bo+y+cresine 4 co(l —€)siny ,

where ¢ is a small parameter, cq, co > 0.

The exact formula for the Lyapunov dimension of the chaotic
attractor of the dynamical system generated by F' is derived under
some restrictions to the parameters.

The lower estimate for the Lyapunov dimension is obtained under
less restrictions to coefficients.

This talk is based on the joint work with J. Kurths (University
Potsdam).

50 year nonclassical Protter’s problems for the wave
equation
Nedyu Popivanov (Department of Mathematics and Informatics,
University of Sofia, Bulgaria)

In 1952 M. Protter formulated and studied boundary value
problems for the wave equation, which are multidimensional
analogues of Darboux-problems on the plane. More precisely, he
studied these problems in a 3 — D domain (2, bounded by two
characteristic cones S and S5 and a plane region Sy. Many authors
studied these problems using different methods, like: Wiener-Hopf

168



method, special Legendre functions, a priori estimates, nonlocal
regularization and others. It is shown in 1995 that for n in N
there exists a right hand side function from C™(), for which the
corresponding unique generalized solution belongs to C™(Q\O) and
has a strong power-type singularity at the point O. This singularity
is isolated at the vertex O of the characteristic cone S, and does
not propagate along the cone. We will describe the exact behavior
of the singular solutions at the point O and give some necessary
and sufficient conditions for existence of solutions with fixed order
of singularity. It states some exact a priori estimates for the singular
solutions.

I'nmobanbHast ynpaBJjiseMOCTh NMoka3areJjieil JIanyHoBa
ITonosa C. H. (Vamyprckuii rocyapCTBeHHbBIH YHHBEPCHTET)

JlokazaHo, 9TO TP yCJOBUHM PABHOMEPHOI IOJTHON yIpaBIgeMO-
cru (mo Kamvany) cucremsr

t=Alt)x+ B(t)u, xze€R", ueR™ teR,

IUI JII0OBIX HEIPEPLIBHLIX U OrPpaHMYeHHBLIX PyHKIUI p; : R — R,
i = 1,...,n, cymecrByer MarpudHoe ynupasjienue U(:) Takoe, 910
3aMKHYyTasl CICTEMA

t=(A({t)+ Bt)U)x, x€R" teR, (1)
npu U = U(-) acHMOTOTHYECKN SKBUBAJEHTHA CHCTEME C BEPXHei
TPEyroJbHON KYCOYHO HEITPePbIBHOW M orpaHndeHHoit Ha R mMaTpn-
Teit, TuaroHaJib KoTopoit cosmagaet ¢ (p1(-),...,pn(+)).

Kax cnencrsue ycranoBieHa 1j1o00ajbHas YIIPABISEMOCTD [TOJTHO-
ro crekTpa nokasareseit JIsmynosa cucremsr (1), KoTopasi 3aKII0O9a-
eTcsd B BO3MOXKHOCTH TIOCTPOEHUsI JJIsI IIPOU3BOJILHOTO HAIEpe/l 3a-
JaHHoro Habopa guceq A\; < --- <\, TAKOTO MATPUIHOTO yIIpaBJie-
uust U(-), aro cucrema (1) ¢ 9TUM yIpaBjieHHEM HMEET CBOUM IIOJI-
HBIM CIEKTPOM IToKa3aTeJseil JIgamyHnoBa sror Habop uucesn. /lokazana
TaK>XKe 1VI00aIbHas YIIPABISEMOCTh IEHTPAJIBHBIX, OCOOBIX U IKCIIO-
HEHIIMAJIBHBIX TTOKa3aTesei cucreMbr (1).
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dakTopu3alus HEeJMHENHBIX IMapabo/IndYecKnux ypaBHEHUI
IIpoxoposa M. @. (MMM YpO PAH)

I[Iycte E — AY wmm cucrema J[Y B YacTHBIX HPOU3BO/HBIX,
TO ecThb moaMmHoroobpasme paccioerus J¥(N) k-cTpyil m-MepHBIX
nogmuorooopasuit I' € N, ' : N — N’ - rjmagkoe CIOPbEKTHUB-
Hoe orobpazkenue. Hazosem mpoobpaspt F' 1 (1Y) npon3BoIbHBIX MO
muoroobpaszuii IV C N’ F-npoeKTupyeMbIMU IOAMHOI000pa3UIMU
N. Hazosem F-mpoekTupyembiM paccioernem k-ctpyit Ju(N) mos-
mHOroobpasue JF(IN), cocroamee m3 k-cTpyil BCEBOZMOXKHBIX M-
MepHBIX F-TIpoeKTupyeMbix moiaMmuoroobpasuit N. Orobpakenue F
MOYKHO TIOMHATH Ha Jh(N), ONpesesnB eCTeCTBEHHYIO MTPOEKITHIO
F%: JE(N) — J*(N'). Bynem rosoputh, uro cucrema E qoryckaer
orobpaxkenue I, eciu E N JE(N) asnserca FF-npoexTupyembiv
niosmHoTo06pasuem JE(N). Onpenesmm kareropuio DE, obbexTa-
MU KOTOPOI siBJIsifoTcst cucteMbl JIY, a Mmopdusmamu — J10IycKaeMble
orobpaxkenusi (Konrom mopdusma F' ¢ HagaaoMm B F OyaeT mpoekius
FR(E N J5(N)).

BBegeHbI TOHATHST 3aMKHYTOM, IIJIOTHOI 1 BCIOAY IIJIOTHOM ITOIKA-
reropuu (nojgkareropusi K’ HaszbiBaercst 3aMKHYTO# B K, ecyin 110601k
MopdusM kareropun K ¢ magasom B K’ 3akanunsaercd Toxke B K';
Ha3bIBaeTCs ILI0OTHOM B K, ecm mij1s1 jiroboro mopdusma F : A — B
kareropun K, A € Ob(K'), cymecrByer uzomoppusm G : B — C
kateropun K rtakoit, utro GF € Mor(K')). Ha ocHoBe sTux mousaTuii
olpejieJieHa W HCCJIeJ0BaHa aJjredOpandecKasi CTPYKTypa KaTeropuu
PDFE nenuHeilHBIX 11apabOJIMYeCKNX ypPaBHEHUUA BTOPOIO IIOPSIIKA.
B wacrHOCTH, paccMOTpeHbl KaTeropun KBa3WJIMHENHBIX, HMOJIyaBTO-
HOMHBIX U aBTOHOMHBIX I1apabOIMIECKUX YPaBHEHUI, a TaKKe P
UX MOJKATEIOPUil.

JInHeitHass HOpMaJ/IM3allusl raMUJIbTOHUAHA B
JJINTNITUYECKNX OTPaHUYEHHbBIX 3aJadaX MHOTUX TeJl
IIpokonenst A.H. (Bpecrckuii rocy1apcTBeHHbIH TeXHUIECKUET
yHusepcuret, beiapycno)

[Ipn mcciemoBaHUN yCTOMYMBOCTU PABHOBECHBIX PEMIEHUN B IJI-
JINTITUYECKUX OTPAHWYEHHBIX 33JadaX MHOTHUX TeJ KBaJpaTUdHas
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JaCTb I'aMUJIbTOHHMAaHa CUCTEMBI ITpEJCTaBMa B BHUJE!:

Ht) = %xT(HO beHL (1) + 2H(t) + . ), (1)

rne x1 = (1,22, ...,%2,) — 2n-MEPHBII BEKTOP, KOMIOHEHTHI KOTO-

POTO Xj U Xy ) ABJISAIOTCS KAHOHUYIECKU COTPSI?KEHHBIMU IT€PEMEHHbI-
mu, Hy(t) (k =1,2,...) — HenpeBbIBHbIE, IEPUOIUIECKUE C TEPUOTOM
T = 27 KBaJapaTHbIe MATPUILI-DYHKIINNA TOPsiaka 2n, Hy — mocrosiH-
Had MaTPUIla, & € — MaJIblil napameTp. B HacTosIeir padboTe BBIIOJI-
HsI€TCSI TIOCTPOEHNE BEIECTBEHHOIO KAHOHUIECKOTO ITPeodpa30BaHusl,
IPUBOJISAIIEro ramMmuabToHuaH (1) K HopMasbHOM (opme. Ha mepsom
TAIle MbI BBIUUCISIEM MATPUILy-DYHKINIO Z (t, £), KOTOpas peajn3yer
KaHOHIYIeCcKoe mpeobpasoBanne x = Z(t, )y, IPUBOIAIIEE TAMILIBTO-
mnan (1) k Buny H(t) = 3 yT Hyy, rne Hy — nocrosianas Marpuia. Ha
BTOPOM 3Talle MbI IIPe00pa3yeM MaTPHILY Hy K IMaroHasbHOI dopme.
Marpurna-dyuknus Z(t,e) saBIsSeTCsl AaHAJUTHIECKON U B OKPECTHO-
ct ToYK ¢ = ( MOXKeT OBITH IIpeACTaBJIeHa B BHUIE CXOISIIErOCS
psiza,

Z(t,€) = Eop +eZ1(t) + 2 Za(t) + ..., (2)

rye Fo, —equanvHas marpuna, a Zg(t+ 1) = Zi(t) (k=1,2,...). C
IIOMOIIIBIO MPEIJIOKEHHOTO AJTOPUTMA IIPOMU3BEICHA HOPMAJI3AIINS
raMIJIbTOHUAHOB, OIIMCHIBAIOIINX BO3MYIIEHHOE IBUXKEHUE CHUCTEM C
OIHOM M ABYMsI CTeIleHsIMI CBOOOIbI. Bce BBIYMCIEHNST BBIIOTHSIFOTCSI
C HCIIOJIL30BAaHUEM CHCTEMBbI KOMIIBIOTEpHOU anredopnl Mathematica.

MeToa rpaHMYHBIX PE>KMMOB B CMEILIaHHON 3aave JIst
BOJIHOBOI'O YPaBHEHUS HA reOMeTPUYecKOM rpade
IIpsimes B. JI. (BopoHe:kckuii rocy1apCTBEHHBIH YHUBEPCHTET)

N3yuaercs HauaabHO-KpaeBas 3aJa49a ISl BOJTHOBOTO ypPaBHEHMSI
Ugze — q(T)u = uy HA TeOMeTpUYecKOM Tpadpe, Tie ¢(x) — IuHelHas
KoMOMHaIs O-pyHKINA ¢ HOCUTEIsIMIA B BepinnHax rpada. Perre-
HIIe U IIPEIII0IaraeTcsi HelPePhIBHBIM BCIOIY 1 ABaXKJIbl HEIIPEPBIBHO
nmuddepeHnmpyeMbIM BHe BepIiiuH rpada. Pébpa rpada npesamnoiara-
IOTCSI PABHOBEJIMKUMHU. TPAKTOBKA 3HAYEHUI PEIeHUs] B BEPIIHHAX
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rpacda, KaK 'PAHUIHBIX PEXKUMOB 110 OTHOIIEHUIO K IPUMBIKAIOIIAM
pEébpaM, MPUBOJUT K OIMCAHUIO PEIeHUs depe3 HeATpaIbHOIO THIIA
cucteMy auddepeHaIbHO-PaA3HOCTHRIX YPABHEHUH C KOJIUIECTBOM
3alla3bIBAHNN, PACTYIIUM KakK Iejiad JacTh aprymenTta. Marpwura
CUCTEMBI OIIpeJieIdeTCd MATPUIAMU CMEXKHOCTHU BEPINWH U BaJICHT-
HocTeil rpada. [lomydeHo aHAIUTHYECKOE PEIeHre STON CUCTEMBI U,
COOTBETCTBEHHO, NUCXOJIHOM KpPaeBOU 33/1a4l — B TepMUHAX Pa3HOCT-
HBIX OIEPATOPOB M IKCIIOHEHT OT HUX. /[JIsT yacTHBIX ciiydaeB rpada
u Koaddunmenta ¢(x) IKCIOHEHTY PA3HOCTHOTO OIEPATOPA YIAETCS
BbIPA3UThL C HOMOINBIO KOHEYHON CYMMBI PA3HOCTHBIX OIEPATOPOB,
YMHOXKEHHBIX Ha MHOTOWIeHbI Jlareppa.

Capillary /gravity film flow on the surface of a rotating
cylinder
Pukhnachov V. V. (Lavrentyev Institute of Hydrodynamics,
Novosibirsk)

We derive the equations describing the motion of a viscous
incompressible capillary film on the surface of a rotating cylinder
in the transversal gravity field. As a result, we obtain the equation
for the film thickness, which has a fourth order in two space variables
and a first order in time. We study both space periodic solutions
and localized solutions of this equation in the stationary case. The
stability of stationary solutions is discussed also. Analysis of the one-
dimensional problem shows that its solution strongly depends on
the Galileo number and it does not exists if this parameter is large.
Asymptotic solutions of the above mentioned problem for small and
large values of the capillary number are constructed. In particular, it
is shown as a small surface tension removes the singularity on a free
surface appearing in the absence of capillarity when Galileo number
tends to a critical value. In the case of plane stationary motion, the
closeness of the approximate and exact solutions of free boundary
problem for the Navier-Stokes equations has been proved if a relative
film thickness tends to zero.
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OO0 omHOIT HEJIOKAJILHOM 3aj/ia4e AJIsl TUIIepOoJIMYecKoro
ypaBHCHUS
Iynpkuna JI. C. (Camapckuii rocynapcTBeHHbIH yHABEPCUTET)

Paccmorpum 3amady st ypaBHEHMsT
n
Upr — Z(%j(iﬂ, )z, )a, +c(z, t)u = f(x,1)
i=1
B munHipe Qr = Q2 x (0,T), re 2— orpanndennast obyiacts B R™, ¢
HaYAIbHBIME JanabiMu u(x, 0) = ¢(x), ui(z,0) = ¥(x) 1 HeOKaTH-
HBIM yCJIOBHEM

/K(x)u(x,t)dx = E(t),

rie dynkmun K(z), E(t) 3amambl. OcoOEHHOCTHIO pacCMATPHBAE-
MOIf 331a9H SIBJISIETCS OTCYTCTBUE T'PAHUYIHBIX ycaoBuii. [Ipucyrcrsue
’Ke HeJIOKaJIbHOT'O yCJIOBHS, 3aJIaHHOIO B BHJe MHTerpaJa Jlebera ot
MCKOMOI'O DEeIlleHusi, KaK W3BECTHO, 3aTPY/HSET ITPUMEHEHUE CTaH-
TAPTHBIX METOIOB HCCJIEIOBAHMS CMeITaHHbIX 3amaad. OmgHako yia-
JIOCh HafTH ycJIOBUS Ha KO3(M@MUIIMEHThI U JaHHbIE 3aJIa4M, [IPU BbI-
ITOJTHEHUHW KOTOPBIX CYIIECTBYET eIMHCTBEHHOE 000ODIIIEHHOE PEIIeHNE.

Solvability of some inverse problems for parabolic
equations
Pyatkov S. G.(Ugra state university)

We consider the pseudoparabolic equation
Lo(z,t, Dy)ug + Ly (z,t, Dp)u = f(x,t), (z,t) € Q =G x(0,T), (1)

where G C R" is a bounded domain with boundary I' € C* and L, L,
are elliptic operators of the second and forth orders, respectively. We
furnish the equation (1) with the following boundary conditions

uls = p(z.1). g—zsw,w, ulio = wo(z), S=T x (0,T), (2)
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where n is the exterior unit normal to I'. Let the symbol L, ,(G)
denote the weighted Lebesque space endowed with the norm
|ull = [lpullz,(c), where p(x) is the distance from a point x € G
to L. Put H)(G) = {u € Ly ,(G) : DSu € Ly ,(G), |a| < k}. For
simplicity, we assume that ¢ = 0,9 = 0,u9 = 0 in (2). In this case,
under natural conditions for the coefficients of the operators L, L1 we
prove that, for every f € L, ,(G), the problem (1), (2) has a unique
solution u € Hy = {u € Ly(0,T; H (G)) = up € Ly(0,T; HZ(G))}.
This result is applied to the study of the following inverse problem:
to find an unknown coefficient ¢ and a function u satisfying (2) and
the equation

us + Lo(x,t, Dy)u + g(z, t,u, Vu) + q(x, )u(z, t) = f(z,t). (3)

The function ¢ is sought in the class of functions from the kernel of
the Laplace operator A, or from the kernel of a second order elliptic
operator in the space variables. Under natural smoothness conditions
and the assumption that |p(x,t)| > d > 0 V(x,t) € S we prove that
the problem (2), (3) is solvable locally in time or if the norms of the
data (2) are sufficiently small.

Supported by the Russian Foundation for Basic Research
(grant 03-01-00819).

O cuHryJIsIpHO-TIPEAEJIbLHON 3aJa4de pacUIMpeHHOU MoaesIu
Kana-Xwuamnapaa.
Pankesua E. B. (MI'Y)

JloKJja 1 TIoCBLINEeH HeJIMHETHOMY aCHUMIITOTHYECKOMY aHAJIU3y Pac-
mupenHoit Mmogesmm Kana-Xwurapia ¢ HEU30TPOIHBIM ITOBEPXHOCT-
HBIM HaTs2KeHHEM ( ONMUCHIBAIOIIEH POIEC 3aTBEP/IEBAHUS JIBY XKOM-
IIOHEHTHOTO CILJIABa, CBUHEI-0JI0B0). OCHOBHBIM PE3YJIbTATOM SIBJISIET-
csl BBIBOJ CUHTYJISIPHO ITPEAECIBHON 3aJIadu — MOINMUKAIIAN 3aa4N
turta CredaHa, B KOTOPO#l KOHIIeTpaIlud Ha (DPOHTE 3aBUCUT OT I'€O-
MeTpuu ¢ppoHTa. Ha mMajiom BpeMeHHOM WHTEpBaJIE JTOKA3aHO CYIIe-
CTBOBaHUE KJIACCUIECKOT'O PEINIeHUs ITOJyIeHHON 3aJladl CO CBOOOI-
Hoil rpanwueit. Ha BpemMeHHOM MHTepBaJie CYIIECTBOBAHUS KJIACCHU-
YJEeCKOT'0 PeIeHusl CUHTYJISPHO IpeJIebHON 3aJadn J0Ka3aHo CyIIle-
CTBOBaHIE aCUMIITOTUYECKOIO peIleHus ¢ J000ii TouHOCThI0. PPOHT
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$da30BOro IIepexoa OImpeaeasieTcss OHO3IHATHO IIePBBIMU TPeMs IPU-
ommxenussmu. [lokazaHo, 9T0 ycjaoBue ycToitumpBocTu (DPOHTA OIIpe-
JIeJIdeTcs yCJIOBUEM JAUCCUTIAIINU PEIIeHUil ypaBHEHUs JJI1d (ppoHTA.
HecummMeTpusi TeH30pa MOBEPXHOCTHBIX HATSIXKEHUI IIPUBOIUT K 3a-
BUCUMOCTHU IIPeJIe/IbHBIX 3HAYCHUN JIJId paclipedeJIeHUN KOHIICTPAIIUA
oT reomeTpun (PPOHTA. DTO BBIZBIBAET AUCIEPCHUIO PEIIeHU ypaBHe-
HUs 719 PPOHTA Ha YacTu PPOHTa, KOTOPOIl He KacaeTcs TJIaBHAas
KpucTaJLiorpadguieckasi och.

HepasencrBo Bepumreitna-HukoabcKoro /1jist KOpHEBBIX
dbyHKIIUN peryjsgpHOil KpaeBou 3aaadu PeryJisipHO
KpaeBoll 33Jla9M M TEOPEMbI BJIOXKEHUS
Pansuesckuii I. B. (Uuacruryr maremarnkun HAH Ykpautbr)

Bce wucrnosibayemble najiee pyHKITMOHAJIbHBIE ITPOCTPAHCTBA CO-
CTOSAIT M3 KOMILIEKCHO3HAYHBIX (hyHKImiA, 3aganubix Ha [0; 1]. Ilycts
Wy, r = 01,..., 1 < p < oo, — mnpocrpaucrso Coboe-
Ba, MpUIeM Wg = Ly, n — megoe u n = 2, ' — orpanu-
YeHHBII omepaTop, AeiicTByommuil n3 mpocrpancTsa leabaepa C7 ¢
v € [0;n—1) B Ly, 0; — dyHKIMU OrPaHUYIEHHON BapHAIIUH, HEIIPe-
peEbie B 0 1 B 1, a kpaesbie yenosus ajz%3)(0) + 3;2005) (1) = 0,
j = 1,..., n, — peryasapuabl. dua ¢ > 0 obosHauumMm uepes
‘B¢ nmHEliHYyI0 000J0YKY KOPHEBBIX (YHKINIi, OTBEYAIOIIUX COO-
CTBEHHBIM 3HAYEHUsIM C MOJYJIsIMA MeHbIe (" CIIeKTpaJibHON 3a-
gaan ™ 4+ Fx = Mz, = € W), 1npu KpaeBbIX yCJIOBUSIX
a9 (0) + G0 (1) + [ a)(7)doy () + Ty, €35D(0) = 0,
j=1,..., n, npuuem ecau B kKpyre {\ : |[A\| < ("} Her cobcTBEeHHBIX
snadennii, To P := {0}.

Teopema. Cywecmsyem maxas nocmosanras ¢ > 0, umo

lgllwy < e FHP=Yag], (1)

onsecex g€Prc(=2lul<p<g<oo,r=0,...,n—1. Ecau,
Kpome moeo, I — ozpanunennvil onepamop us Wi e Ly, mo ouyernka
(1) cnpasedausa u npu r = n.

Beegem E¢(f), = infgeqp, || f — gllz, — mamvennmee yxmomne-
Hue MHAUBUIyas bHol dynkmun f u3 L, oT moaupocrpaHcTBa ‘PBe.
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Ha ocuoBanuu teopems! B TepmuHax F¢(f), mpusomarcs gocraTod-
HbIE YCJIOBUs NPUHAJIIEXKHOCTH dyHKIuu [ npocrpancrsy W, npu
r=0,....nul<p<qg< oo

IlepeonpenenenHasl JJuHeHasi CUCTEMA MMEPBOTO MOPSAIKa C
BHYTPEHHEN CBEPXCUHTYJIAPHOUN JIMHUEN U TOYKOU
Papkabos H. (Ilpesuauym AH PT, TTHY)

Yepes Dy 0603HAINM TTPAMOYTOJTHHUK
Dy =A{(z,y) : —c <z < ¢,—d <y < d}. CoorBeTcTBEHHO 0H603HA-
UM

Dy = {(z,y) —c < T < 0,0 < y < d},
Dy = {(z,y) 0 < z < 0 < y < d}
Ds = {(x,y) —c < z < 0,-d < y < 0}
D4—{($,Q)ZO<SE<C,—d<y<O,D:D1UD2UD3UD4,
Ll ={-c< 2z < cy =0,10% = {0 <2 < ¢y = 0}
Ly ={x=0,-d<y<0}, L35 ={xr=00<y < d} B obua-
cri D paccMOTPUM MEPEOTIPEJIESIEHHY 0 CUCTEMY

ou a’(xvy) fl(x7y> ou b($7y) f2<$,y)

9z |z|@ jz|* 7 Oy T rB 7 (1

re 2 = 2% + y?, a(z,y),b(z,y), f;(z,y) (j = 1,2) - 3anannbe GyHK-
i, npudeMm a(x,y),b(x,y) Ha F},Fg,j = 1,2 MOryT uMeThb paspbl-
BBl IIEPBOro poaa, o = constant > 1,3 = constant > 1. IIpobie-
Me HCCJIe/IOBaHus CUCTeMbI Tula (1) ¢ IpaHUYHBIMU CHHTYJISIDHBI-
MU W CBEPXCUHTYIAPHBIMH JUHUSIMUA U TOYKAMH B obOjacTsax Do m
DY = D1 U Dy noceameno [1], [2].

Cucrema (1) uccieoBana B CIEAYIONNX CJIydasX:
1) a(4+0,£0) # 0, b(x,y) = ybo(x,y), bp(+0,£0) 0, « > 1, 5 > 2;
2) a(£0,£0) # 0, b(£0,£0) # 0, « > 1, § > 1. Ob1ee pemrernue BO
BCeX CJIyYasiX COMEPXKUT YeThbIpe IPOU3BOJIbHBIE ITOCTOSTHHBIE.

JInteparypa

|1] Rajabov N. An Introduction to the theory of partial differential
equation with super-singular coefficients, Tehran, 1997, 230 p.

|2] Pamxabos H., Mupzoes H.//Becrank Harmonansunoro Yun-
BepcureTa, cepusi mMareMmaruka, 2004, N 1, lIymawn6e, c. 54-101.
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O HempepbIBHOCTHU IEHTPAJIBHBIX M OCOOBIX ITOKa3aTeJsieil Ha
HEKOTOPOM MHOXKECTBEe JIMHEMHbIX AnddepeHITnaIbHbIX

CUCTEM
Paxmmvbepames M. U. (Muacturyr maremaruku MOH PK,
Kazaxcran)
I[Iycts M, — wMeTpumueckKoe IIPOCTPAHCTBO JUHEWHBIX CHUCTEM

&= A(t)x, r € R", c HeNPEPHIBHBIMY ¥ OTPAHUIECHHBIMUA MATPUIHBI-
vu bynkmmsvm A(.) ma RT; merpuka 8 M,, pasaOMepHas. 3BecTHo,
gyTo mokazaresnn Jlamyroa A 1(-) = ... = A, (+), merTpasbHbIi ()(+)
1 ocoburit 2°(+) mokazaTenm ABIAIOTCA PA3PHIBHLIMU (DYHKITHAMI Ha
M,, (em. [1,2]). yers K- nommuo)kecTBO cucrem u3 M, MATpUIlBI
KOTOPBIX UMEIOT HEOTPUIIATEIbHbIE BHEIMArOHAJIbHBIE KO duImeH-
o1, A ;(+), Q(+), Q°(-) - orpanmuenns coorsercTBerHO MyHKIMI \ ;(-),
Q(-), Q°() na Muoxecrso K.

Teopema. Dynxuyuu Q(-), Q(-) nenpepwishv na mhostcecmee
K.

Bamernn, ato byHKIII A ;, Q(+), Q°(-) MOTYT GBITH PA3PLIBHBIMH
Ha K.

JIuteparypa

|1] Beuios B. ®@., Bunorpagx P. 9., I'pooman /I. M., Hewmsbir-
kuii B. B. Teopus noxasamenet Jlanynosa u ee npunosicerue x 60-
npocam ycmotivusocmu. -M.: "Hayka", 1966.- 576 c.

2] Munmunonmuros B. M. O neycmotivusocmu ocobwr nokasa-
meaeti U 0 HECUMMEMPUYHOCTU OMHOWEHUSL NOYMU NPUSOIUMOCTU

AUHETHDIT cucmem Juddeperyuaronur ypasrenut/ /| Huddepenir.
ypaBuenusd. 1969. T. 5, Ne 4. C.749-750.

ArniocTepuopHble OIEHKN TOYHOCTHU ITPUOJIN>KEHHBIX
pelieHnii KpaeBbIX 3a/a4 C yCJIOBHEM COJIEHOUAAJIbHOCTU
Permun C. U. (C.-Ilerepbyprckoe otnenerne MaremaTndeckoro
uucruryrta uM. B. A. Crexiosa PAH)

Pemrennst kpaeBbIX 1 Ha9aJIbHO—KPAaEBbIX 3a/1a9 MaTeMaTUIeCKOI
PU3UKN YacTO OIPEEITIOTCS B KJlaccaX (DYHKIIAN YIIOBJIETBOPSIO-
IMUX YCJIOBUIO COJIEHOMJAJHLHOCTH. B YacTHOCTH, TaKasd CUTyallus Xa-
paKTepHa JJid 3339 MaTEMaTUIEeCKOI TeOPUU BA3ZKUX HECZKUMAEMbIX
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>KuJIKocTel. /[omoTHuTEe/IbHBIE YC/IOBUS HAKJIaIbIBAEMbIE Ha PEIeHUe
TpebOBaHMEM COJIEHOUIAIHHOCTH IIPUBOAAT K CYIIECTBEHHBIM JTOIIOJI-
HUTEJbHBIM TPYIHOCTSIM KaK IIPU YUCJIEHHOM PENIeHNHN 3aJa9l TaK
U IpU aHaAJIN3€e IMOTPEITHOCTH HPHOJIHKEHHOTO peleHus. B 1oKJIa-
Jle ITOKa3bIBAETCsSI KaK IIPU IOMOIIM METO/a IIOCTPOEHHS all0CTePH-
OPHBIX OIIEHOK TOYHOCTHU, KOTOPBINA ObLI paHee pa3paboTaH IJid BbI-
YKJIBIX BapUAIMOHHBIX 3a1a4 |[1] MOXKHO TOJIyYaTh TakKuWe OINEHKH
Ui 3a7a49 C ycJoBueM HeckuMaeMmocTr. COOTBETCTBYIONIHE OIEH-
K¥ 1ostydenbl (cM. [2,3]) myTém aHasm3a KpaeBoil 3aJadM MeToja-
MU HUCIIOJIb3YEMbIMIA B BaPUAIIMOHHOM HCYHUCJIEHUN U Teopuu audde-
pPEHINAIbHBIX yPaBHEHUII W OHU IIPUTOIHBI IS JIOOBIX KOHQOPM-
HBIX AIIIPOKCUMAINi TodHOro pemrenns. IIpuBoauTca obmmast hopma
aIIOCTEePUOPHBIX OIEHOK TAKOI'O POJA s 3a/a4, PEIleHUs] KOTOPhIX
IPUHAJIEXKAT SAPY HEKOTOPOrO JIMHEHHOI'O0 OTPAHUYEHHOI'O OIllepa-
topa. I[IpakTrueckoe mpuMeHeHnE OIEHOK OOCYXKIAeTCs Ha IpHMepe
zagaun CTOKCa 1 HEKOTOPBIX JAPYIUX 33129 BOSHUKAIOIINX B TEOPUHU
BSI3KUX HECXKMMAaEMbIX KuJKocTeil. B 3Tux 3ajadax B arocTepuop-
HYIO OIIEHKY HOPMBI Pa3HOCTU MEXKIy TOUHBIM U HPUOJIMKEHHBIM pe-
IIEHUSIMA 33089 BXOJHUT IIOCTOSIHHAS B TaK HA3BIBAEMOM YCJIOBHUHI
Jlagprkenckoit-badbymku-bperm. [IpuBoasiTes pe3yrbraThbl YUCIEH-
HBIX 9KCIIEPUMEHTOB IIOJBEK Jaforne 3(pHEeKTUBHOCTD IpeIIaraeMo-
0 METOA.
JIuteparypa

[1] S. Repin. A posteriori error estimation for variational problems
with uniformly conver functionals. Mathematics of Computations, 69
(2000), 230, 481-500.

[2] S. Repin, Estimates of deviations for generalized Newtonian
fluids. Zapiski Nauchn. Semin. V.A. Steklov Mathematical Institute
in St.-Petersburg (POMI), 288(2002), 178-203.

[3] S. Repin. A posteriori estimates for the Stokes problem. J.
Math. Sci. (New York), 109 (2002), no. 5, 1950-1964.
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Influence of damping to the singularity formation for Euler

equations
Rozanova O. S. (MSU, Moscow)

Consider the system of balance laws
p(OV + (V,V) V) ==-VP — ppV,

Oip + div (pV) = 0, P+ (V,VP)+~vyPdivV =0,

written for unknown functions p, V = (V1,...,V,,) and P, the density,
velocity vector and pressure, respectively. The functions depend on
time ¢t and on the point x € R", the constant friction coefficient p is
nonnegative. As usual, v > 1 is the heat ratio.

We analyze tree type of initial data, namely, compactly supported
(I), with finite energy and momentum (II) and compactly supported
perturbation of nontrivial constant state (III).

It is well known that in the damping free case the solution to this
system can develop singularities in finite time from anyhow smooth
data. For case (I) it will be for any nontrivial data, for (II) and (III)
such data can be determined specifically.

However, it is known that the friction in the case (III) may prevent
the singularity formation. We prove that this phenomenon do not
take place in cases (I) for anyhow large p. As about (II) and (III),
for sufficiently small y we can still find the smooth data generating
singularities within a finite time.

KoppeKTHOCTh B CHJIBHOM CMBICJIE
Posewnnopu 3. P. (MI'Y nm. M.B.JIomonocoBa),
IlepesicnaBckast JI. B. (MI'YC)

HamomanM: rpannvHast 3a7a4a KOPpPEeKTHa, ecin ee perrenne (1)
cymecTByer, (2) euHCTBEHHO, (3) HENPEepPBIBHO 3aBUCUT OT T'PAHUY-
HBIX ycjaoBuil (B jganHOoM Kjacce). Ilycts B m - MepHoit obmactu G
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CTaBUTCS T'PaHUYHAS 33]a4a ¢ JaHHbIME Ha S C 0G. Ckazkem, UTO
OHa KOPPEKTHA B CUJIBHOM CMbICIIE, ecyi KpoMe (1 - 2 - 3) BBITTOJTHEHO

(4) B dyHKIMOHATEHOM TPOCTPAHCTBE TPAHUYHBIX JAHHBIX B 00-
JIACTU, U3 KOTOPOII OHM HA3HAYAIOTCS, Y KaxKJI0il «TOYKH» X eCTh
OKPEeCTHOCTH {)x Takasi, 9TO pelreHne, moCTpoeHHoe coriacHo (1 - 2)
st jtioboro Y € () x, onpenesieHo B ooieit qj1st Bcex Y € {)x obaactu
U C G u upu stom S C 9U.

ConepkaTebHOCTD TpeboBaHUs (4) OATBEPKIAETCST ITPUMEPaMU
CeMeiiCTB pa3BepPTHIBAIOIINXCS TTOBEPXHOCTEMH, MOCTpOeHHbIMEU B [1],
KOT/Ia 9THU MOBEPXHOCTU PACCMATPUBAIOTCSI KaK IpadUKH peIeHmit
YPABHEHUS 2502y — (224)° = 0.

JIutepatypa
[1] Ilepesicnasckas JI. B. I'eomempuueckue memodv, peuwerus na-

pabosuveckux ypasrenuts Monowca-Amnepa. ducc....Kauma. dus.-mar.
Hayk.— MTU Mun6srra PCOCP.— 1989.

Ilepuonuyeckue perieHus KBa3UJIMHENTHOTO BOJTHOBOTO
YPaBHEHUsI C OJJHOPOJHBIMU I'PAHUYHBIMU YCJIOBUSIMU
Pynakos U. A. (Bpsiackuii rocyiapCTBeHHBI YHUBEPCATET HM.
akag1. W.I'Ilerposckoro)

PaccmarpuBaercs 3a1a9a

Upt — Uy + g(, t,u) =0, u(x,t+T)=u(x,t), 0<z<m teR.

(1)
Spece T' = 2n3,a,b € N,HO(a,b) = 1. Iaa h > 0 BuimonHeHo
OJTHO U3 yCJIOBUIL:

u(0,t) — hul,(0,t) = u(m,t) =0, teR; (2)
u(0,t) = u(m,t) + hul (7, t) =0, te€R. (3)
Oynxmus  g(x,t,u) wHenpepnBHa na [0,7] x R? | T- 1e-
puoguyHa 1o ¢, HeyObIBaeT IO % W  CYIIECTBYIOT  IIO-
JIO)KUTeJIbHbIe  KOHCTaHTBI A1, As, A3, A4,p,0  Takme,  49TO

AzlulP~t — Ay <|g(z,t,u)| < AulP~t+ Ay V(x,t,u) € [0, 7] x R?,

Fgep>2ﬂ%>%+5.
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Teopema. I[lycTh 1OMHMO BBIIIEIEPEUUCTEHHBIX YCJIOBUH JIJIsI
¢ BBIIOJHEHO OJIHO H3 CBOMCTB: WM ¢ He 3aBUCAT OT 1 HId
gz, t,—u) = —g(x,t,u) V(r,t,u) € [0,7] x R?. Torga mis joboro
d > 0 cymecrBytor 0bobiennble perrenns u € L,(Q2) 3azaqd (1), (2) u
(1), (3) raxme, uro |lul|r, > d.

Baece 2 = [0,7] x [0,7]. lokasaHbl TakKe TEOPEMBI O
cymecTBoBannn 00o0menHoro pertenns u € C(2) ypaBHeHwms
Upt— Uz = g(u)+f(x,t) ms moboit T—nepronnaeckoii o ¢ GyHKIImn
f € Ly()), Korja g yIOBJIETBOPSIET YCJIOBUIO HEPE3OHAHCHOCTU HA
6ECKOHETHOCTH W O CYIIECTBOBAHUYN HETPUBUAJIBHOIO PEIIEHUS STOTO
ke ypasaenus: ipu f = 0, ecu g(0) = 0 u g y10BIETBOPSIET JIOMOJI-
HUTEJILHOMY YCJIOBUIO BOJIM3U HYJIsI.

JINTEPATYPA
1. Feireisl E.// Nonlinear Anal. 1988. V. 12. P. 279-290.
2. Pynaxos U.A.// quddepennmansubie ypasaeans. 2003. T. 39.
N 11. C. 1550-1555.

CiausgHue cBOOOJHBIX T'PAHUIL B 3aga4e
Credana—TI'ubo6ca-Tomcona
B.IO. Pynues (MockoBckuii Iocynapcrsernsiii HcTuTy T
DytekTpoHuKu u MaremaTukm)

Pabora mocpsiieHa n3ydeHUIO CAUsIHASA CBOOOIHBIX I'panur I';,
1 = 1,2 B Mogenu ¢dpazoBoro nossa. Cucrema (pa3soBOro mMOJIst COIEPIKUT
MaJiblit mapamerp €. IIpu € — 0 cucrema (pa30BOTO 110/ IIEPEXOIUT
B npejeibHyIo 33 1a1y Credana—I'udoca-TomcoHa.

IIpoBomuTCs YnMCIEHHOE MOIEJIUPOBAHNE IIPOIECCa CIAUSHUAS B O-
HOMEPHOM U JIByMepHOM cirydasix. [Ipu aTom ocoboe BHUMaHME yi1esi-
eTCsl UCCJIeJOBAHUIO IIOBEJIEHNSI TeMIEPATYPbl B OKPECTHOCTU TOYKH
CJINAHUSI CBOOOTHBIX I'DAHMUII.

TeopeTnuecKkoe ncceg0BaHue CUCTEMBI (PA30BOI0 OJIS IIPOBOIUT-
CsI METOJIOM CJIa0bIX acuMITOTUK. OH SIBJIFeTCs HPOIO/IKeHIEeM U e
B. II. MacjoBa, mmojayduBInux cBoe passuTue B padorax B. I'. /lanu-
jgoBa, I'. A. Omenbsanosa, B. M. Illenkosuua. Ciraboe acuMmTorude-
CKO€ pelieHue ., 6. mo3BOJSIET IIOJIYIUTH U3 CUCTEeMBbI (Pa30BOIr0 I10-
JId ypaBHEHWUs, siBJIdtonuecs: obodimenuem 3agaun Credana—I'ndboca-
Tomcona Ha BpemeHa, 00JIbIITNe MOMEHTa, CJIUSIHUST CBOOOIHBIX I'PAHMII.
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MeTtom c1abbIx aCHMOTOTHUK MO3BOJISET 00bSICHUTDH 3 dHeKT obpa-
30BaHUs OXJIAKIEHHOI 30HBI B OKPECTHOCTH TOYKHU CJIMSIHUSI CBOOO/I-
HBIX T'DAHMUII.

[IpoBomuTCS YKNCIEHHOE MOJIEIMPOBAHNE U TEOPETUIECKUI aHAJIN3
abdeKTa criaxkuBaHusi CBOOOIHBIX I'paHull upu t = 1 B MHOTOMED-
HOM CJIydYae.

Pabora Bbmmosaena comectro ¢ B. I, Jlaaumoseim u I A. Ome-
JIbSTHOBBIM.

NrepannonHblii BApUAHT MPAKTUYECKOTO IOCTPOEHUS
YCJIOBHO-TIEPUOINYECKNX PENIeHNil B OrpaHUYEeHHON 3aJa4e
Tpex TeJl

Psi6os IO. A., Bopynos B. II. (MAJIN)

OcymecTBiieHa (€ TOMOIIBIO METOJ0B KOMIIBIOTEPHOI aJirebphl)
peajm3anud aJropuTMa JIjid IMOCTPOCHUA YUCJICHHO-AHAJIUTUYICCKOT'O
pellleHnsi IJIOCKOM KPYroBOM OrpaHWYeHHON 3aja4du Tpex Tea (
Connne-FOnurep-masast mirarera). TOT aJTOPUTM TO3BOJISET TIOJTY-
4aTh B aBTOMATUYECKOM PeXKUMe PEIIeHUs B BUJIE JIBYKPATHDBIX PAJIOB
@ypbe ¢ gucieHHbIME KOdhdunmenTaMu (IIPaKTUIeCKH, TOJHHOMOB
3aIAHHON JIJINHBI) PU TIPOM3BOJIBHBIX B JJOCTATOYHO MIUPOKOi 0018~
CTU HAYAJbHBIX JIAHHBIX. DTU PeEIleHusi (€CTECTBEHHO, MPUOJIMKEH-
HbBIC,HO YIOBJICTBOPAIONIME C 33JJAHHOM JIOCTATOYHO MAJIO HEBA3ZKOU
TOYHBIM MCXOHBIM YPABHEHUSIM JIBUYKEHIST) CIIPABE/JINBBI HA JTIOOOM
CKOJIb-YTOJTHO OOJIBITIOM WHTEPBaJie BPEMEHU B OTJIMYUE OT W3BECT-
HBIX KJTACCUIECKUX PeNIeHnit TaKoi 3aja4un. XOTd, [0 CyIIECTBY, 3TOT
aJICOPUTM COOTBETCTBYET KJIACCUYIECKUM I10CJIe10BATEIbHBIM IIPUOJIH-
JKEHUIM, PACXOIATIINMCS COTJIaCHO M3BECTHBIM pe3dybTaTaM llyanka-
pe, HO IpaKTU4ecKasd CXOAUMOCTD aJI'OPUTMAa COXPaHAeTCd JaxKe IPUu
JIOBOJIbHO OCTPOIi COM3MEPHMOCTH CpelHux aBrm:keHuit FOumrepa u
MaJIol TIaHeThl. KoHedHO, 9YeM MeHbIle 3aJaHHad HeBA3Ka U 9eM
OoJbIlie 3ajlanHas JAauHa noanHoMa Pypbe, TeM TpedyeTcs OOJbInee
KOJIMYECTBO HTEpaIuii, He JOCTUXKUMOe 0e3 IMPUMEHEHHUs COBPEMEH-
HOI'O KOMIIBIOTEPA U COOTBETCTBYIOIIEH HpPOrpaMMbl BBIYMCJICHUNA B
aBTOMAaTUIECKOM pexknMe. [locTpoeHbl KOHKPETHBIE PEIIeHusT TP Ha-
YaJIbHBIX JAaHHLIX U IapaMeTpax, COOTBETCTBYIOINX HEKOTOPBLIM pe-
AJIbHBIM M TUNOTETUYECKAM MAJIbIM IIJIAHETAM.
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Tounble penienus ypaBHenuii C.A.YanjabirmHa u ux
HeCTaI[MOHAPHBIX aHAJIOTOB N 0€CKOHEeYHOEe MHOXKECTBO
OJHOPOJHO-ANBEPreHTHBIX ypPaBHEHNII ra30BoOil JUHAMUKHN U
OTBEYAIOIINX UM 3aKOHOB COXPaHEHUS

Pormos A. U. (Uucruryr maremarnkn um.C.J1.Coboresa CO PAH
HoBocnbupck)

Ha miockocTn crimmorpada mocTpoeHa OHOPOIHO- TUBEPreHTHA
CHCTEeMa ypaBHEHUl, KOTOpasi MOYKET PacCMaTpPUBATHCI KaK HeCTa-
IIMOHAPHBIN aHaJ0T n3BecTHLIX ypaHenuit C.A.Yambirnaa Ha 1Ioc-
koctu rojorpada. IlocTrpoeHHble ypaBHEHHWsI, KaK W YpaBHEHUS
C.A.Yamabirnaa, nMe0oT OECKOHEYTHOE MHOXKECTBO TOYHBIX PEIeHNU.
[TokazaHo, 9TO KaxKJIOMy TOTHOMY HECTAIIMOHAPHOMY (CTAI[MOHAPHO-
My ) PeIeHIIO Ha IJIOCKOCTH ciimaorpada (rogorpada) orBedaer cBost
OJTHOPOJIHO-TUBEPTeHTHAsl CUCTEMA yPaBHEHU Tra30BOil TUHAMUKN Ha,
MOIUMUTIMPOBAHHON IJIOCKOCTH COOBITHI (IIOTEHINATIA) U, KAK CJIeT-
CTBHUE, CBOU 3aKOH cOXpaHeHUs. /[eMOHCTPUPYIOTCSI IPUMEPHI U TaK
Ha3bIBAEMbIX JIOTIOJTHUTEIbHBIX 3AKOHOB COXPAHEHUSs, YbH TUBEPIeHT-
HbIe YPaBHEHUS SBJSIOTCH JIMHEHHBIMU KOMOWHAIUSAMUA HEKOTOPBIX
JIPYTUX AUBEPreHTHBIX ypaBHeHUi. /lajee, OIHOTHIIHOCTD HCCJIeye-
MBIX yPaBHEHUH ITO3BOJINJIA BBIIINCATD PsiJl HATJISITHBIX COOTHOIIEHUIH,
XapaKTePUIYIONINX TeOMETPUIO JIUHUNW YPOBHS 3aBUCUMBIX IT€PEMEH-
HBIX B CTAIMOHAPHBIX TEUEHUAX, a JJId HECTAIIMOHAPHBIX TEIeHMIN —
CKOPOCTH (PPOHTOB MOCTOAHHBIX 3HAYECHUN 3aBUCHUMBIX ITI€PEMEHHBIX.

Jokma 1 mpoio/KaeT n pa3BuBaeT paboThl apTopa B [IIMM, 1995,
T. 59, semm. 5, B JIAH, 2002, T. 383, Nel u ap.

HenokanbHasi KpaeBasi 3aa4a OJid YPaBHEHUS CMEIIaHHOI'O
THUIIA
CaburoB K. B., Cunopenko O. I'. (Crepmramakckast
rocy1apCTBeHHAasT 11earoruIecKasl aKa[eMusl)

Jns ypaBHeHUd TuNa JaribIruHa
Lu=K(t)ugy +uy + AK(H)u=0, (%)
rie K(t) = sgn t|t|™, m = const > 0, A\ — KOMILJIGKCHBII mapa-

merp B obsactu D = {(x,t)|0 < z < 1, t > —a}, a > 0, craBuTcs
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CJIeAYIOMAas CyIeCTBeHHO HEJIOKAJIbHAS 3ajad9a:; Haith B obaactu D
orpaHmdeHHoe perrenne u(x,t) ypaBHeHus (*) m3 Kjacca (QyHKIHI
C(D)NCYHD)NC?(Dy UD_), yrosiersopsiiolee rpaHIIHBIM yCJI0-
BHSAM:

w(0,t) = u(l,t), t =2 —a, ug(0,1) = uyx(1,t), t> -,

u(x,—a) =¢(x), 0<zx <1,

me Dy = DNn{t >0}, D = Dn{t < 0}, ¥(x) — 3axannas
JIOCTATOYHO IJIaJJKasl (PYHKITHSI.

MeTo10M CIIEKTPAJILHOIO aHAJIN3a JOKA3AHbI TEOPEMBI CYIIIECTBO-
BaHUS U €IMHCTBEHHOCTU PEIIeHMs] I0CTaBJIEHHON 3a/1a4m.

O riragkocTHu pelrieHus 3a4a4d TPAHUYHOIO yIIPaBJIEHUS HA
ABYX KOHIIAX [AJIsI YPABHEHUS CTPYHBI
Caburoa FO. K. (CrepauramMakckast rocyjapCTBeHHAs
rejaroruiecKast aKaIeMusi)

s ypaBHEHUSA Uy — Uz, = 0 B IPAMOYTOJILHOI 00JIacTH
Q = {(x,t) | 0<z<I,0<t<T} paccmorpena 3agada WibuHa
B. A. ( duddepenn. ypasuerms. 1999. T. 35 Neh. C.692—704) 06

ylpaBjieHuu: Halitu Ha KoHnax ¢ = 0 m x = | Takue rpaHud-
uete ynpasiaerus u(0,t) = u(t), w(l,t) = v(t), 0 < t < T,
KOTOpbIE 3a NPOMEXKYTOK BpemMenu ¢ = T obecrequBaior

nepexosi KojebaTeqbHOW CHCTeMbl W3 HAYAJBHOTO  COCTOSIHUS:
u(x,0) = p(x), u(z,0) = Y(x), 0 < x < [, B KOHEUHOE CO-
crogame: u(x,T) = p1(x), w(z,T)=11(z), 0 <z <I. Pemenne
9TON 3aJ[aYU CYIIECTBEHHBIM 0OPa30M 3aBUCHUT OT TOTO, B KAKOM CO-
OTHOIIIEHUY HAXOJSITCs JJIMHA CTPYHBI [ 1 MoMeHT Bpemenu 1. Ilpu
0 < T <l 3amada OJHO3HAYHO Pa3pEINMa, HO OHA IIE€PEOIpeIee-
Ha, TO9TOMY BO3HHMKAIOT ycjioBust paspermumoctu. [pu T' > [ 3amaqa
HeJIOOMpeJIe/IeHa, B 9TOM CJIydae JiJisl TIOCTPOEHUsI OJIHO3HAYHOTO pe-
IIEHUsT 33/1a90 JAHHBIX SBHO HEJIOCTATOYHO. Hampumep, 1ist caydast
[ <T <2l rpanngnsre yrupasienns pu(t) u v(t) onpemessiioTcs HEO-
HO3HAYHO U UX AHAJIUTUYECKHE BBIPDAXKEHUS OY/yT COJEpKaTh JiBe
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IIPOM3BOJIbHBIC (DYHKIINY, YIOBJICTBOPSIIONIIE ONIPEICICHHBIM YCIOBH-
sIM Pa3penmMoCcTH 3a1a4u. B maHHoi paboTe IPUBOIATCA B IBHOM BU-
ne pererre u(x, t) 3aa9n, COOTBETCTBYIOIINE YIIPABICHUS TIPH TIPO-
n3BOJBbHOM 1T’ > 0 ¥ yCTaHOBJIEHBI HEOOXOIMMBIE U JJOCTATOYHBIC YCJIO-
BHs TPUHAJJIe;KHOCTH pemmenns u(z, t) K Kraccam CF(Q), k= 0,1,2 ;

Q) = C(Q).

Hunsnorentuas (2,3,5) cybpumaHnoBa 3ajada
Cauros FO. JI. (Macrutryt IIporpammusix Cucrem PAH,
IlepecraBiab-3arecckrii)

I[Iycte M — maruMepHasi CBA3HAs OTHOCBsSI3HAsA HUJIBIIOTEHTHAs
rpynna Jlu, anrebpa JIn KOoTOpoil mopoXKaeHa JI€BOMHBAPUAHTHBIMUI
mojasaMu X1, ..., X5 C MpaBUIaMU YMHOXKEHUS

(X1, Xa] = X3, [X1,X3] =Xy, [Xo,X3]=X;5, adXy=adX5;=0.

PaccmarpuBaercst cyOpuMaHOBa, CTPYKTYpa, JJId KOTOPOil moJss X1,
X9 SIBJISIIOTCsT OPTOHOPMUPOBAHHBIM Oaszucom. CyOprMaHOBBI reoje-
3UYECKUE CyTh PEMIeHus 331a91 ONTUMAJBHOTO YIIPABICHUS

qzule( ) +u2Xa(q),  geM, (uy,uz)€R?
)_QO7 Q<t1) = {1,

t1
/ \/u? + u3 dt — min.

C momoripio IpuHIIa MakcumyMa, [loHTpsruHa reoge3nveckue Ia-
pPaMeTPU3YIOTC SJUIMITUYECKAMI (DYHKIUAMA. 3a/1a4a UMeeT JIBY-
MEPHYIO T'PYIIY HEIPEPBLIBHLIX CAMMETPUA U JUCKPETHYIO I'PYIILY
CUMMETPUI OPsIAKa YeThbipe. MaJible Iyru reo1e3n9ecKuX OIMTHMAIb-
HbBI, HO OOJIbIIINE AyT'd MOTI'YT TEPSThH OINTUMAJLHOCTD U3-3a IIepecede-
HUSI Te0JIe3MIECKUX PABHON jymHbl (Toukn MakcBessa) Win HaJu-
qus OrubaroIIeil ceMeficTBa reoJe3nIeCcKuX (COMPSI?KEHHBIE TOYKM ).
WccnenoBana cTpyKTypa MHOXKecTBa Makcsesuia, a TakyKe JIOKaJIb-
Hasl CTPYKTYPa MHOYKECTBA COMPSIZKEHHBIX TOYeK (KayCTHKM) BOJIN3U
AHOPMAJILHBIX I'€OJIe3NYECKUX.
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Bohr radii of elliptic domains
Sadik N. (Istanbul University, Turkey)

This is joint work with H. Turgay Kaptanoglu. We use Faber series
to define a Bohr radius for simply connected planar domains bounded
by an analytic Jordan curve,and estimate the value of this radius for
elliptic domains of small eccentricity.We obtain the classical Bohr
radius when the eccentricity is 0.

Diffusion in a formally integrable Hamiltonian system with
two degrees of freedom
Sadov S. Yu. (Keldysh Institute of Applied Mathematics, Russia)

We study an autonomous Hamiltonian system with two degrees
of freedom and the following properties:

1. It is a small perturbation of an integrable system:;

2. There exists a formal integral (a formal series in powers of ¢)
[1];

3. Numerical experiments suggest a possibility of diffusion [2].

The system is a symplectic reduction of a Hamiltonian system,
which can be viewed as a Hamiltonian union of the 1D unharmonic
oscillator and its system in variations [2], in 5-dimensional phase
space with a degenerate Poisson bracket. The latter system also
appears [|3| as a truncation of an infinite-dimensional system, which
describes evolution of quantum fluctiations and is formally equivalent
to the Schrodinger equation with unharmonic potential.

This is a joint work with M.F.Kondratieva (Department of
Mathematics and Statistics, Memorial University of Newfoundland,
Canada).

References

|1] Sadov S. Yu.// Math. Notes 56 (1994), 960-970.

|2] Kondratieva M. F., Sadov S. Yu.// Proc. 4th ISAAC Congress
(Toronto, 2003), Kluwer Acad. Publ., 2004.

[3] Belov V. V., Kondratieva M. F. // Math. Notes 56 (1994),
1228-1236.
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O paBHOCXO/IMMOCTHU PA3JIO2KEHUI B PSJbI 110
TPUTOHOMETPUUYECKON CHCTEME U MO0 COOCTBEHHBIM
dbysk1MsIM omntepatopa llItypma—JInyBuijias ¢ moTeHIuajIoOM
— pacnpejejieHueM
Canosamgast U. B. (MockoBckuii rocytapcTBeHHBII yHUBEPCHTET
um. M. B. JlomonocoBa)

PaccmarpuBaerca oneparop HItypma—/InyBuiag

L:_—‘i_Q(x)? (2)

B ipoctpancTBe Ls[0, 7| ¢ rpannanbivMu yeioBusimu dupuxie. [Ipes-
10JIAraeTcst, 9TO MOTEHIHAI (L) ABJISETCS PACIPEIEJIEHUEM IEPBOrO
nopsiiKa CUHryJIgpHoctH, T.e. ¢(x) € Wy ' mmm, uro TO 3Ke camoe,
q(x) = u(z), u(x) € Lg[0, 7] (mpomsBogHAsT 371eCh TOHUMAETCS B
CMBICJIe pactpeiesiennii). Mzydaercst BOIIpoc 0 paBHOMEPHOiT Ha BceM
orpeske [0, 7] paBHOCXOAMMOCTH Pa3JIOYKEHUsI B PsiJI 110 CUCTEME COD-
CTBEHHBIX U IIPUCOEIMHEHHBIX (DYHKIHiT orpeparopa L ¢ pa3ioKeHu-
eM B psifi Pypbe 10 CHUCTEMe CHHYCOB.

Teopema 1.(cMm. [1]) Hycmv Ly = —y" + q(x)y — onepamop
HImypma—Jluysunnrs, deticmsyrowuti 6 npocmpancmee Ls[0, 7], ¢
eparusnomy yeaosuamu Jupuxae y(0) = y(m) = 0, 2de q(z) = u'(x),
u(x) € Wi0,7], 0 <6 < 1/2.

Toeda dasn moboti dynxyuu f(x) us npocmpancmea Wy °[0, 7]
UMEEM, MECTNO PABHOMEPHAA PABHOCTOOUMOCTL

lim sup Z Cnyn(x) — Z cn,osinnz| = 0. (3)
m=00 ¢€[0,r] n—1 ne1

Boeco cn = (f(2),Fn(2)), cno = Z(f(z),sinnz), {yn(2)}o; -
HOPMUPOBAHHAA CUCTEMA COOCMEEHHBIL U NPUCOCOUHEHHDIT HYHK-
uuti onepamopa L.

Teopema 2. [lycmv Ly = —y" + q(x)y — onepamop IIImypma—
JTuysuana, deticmsyrowut 6 npocmpancmese Lo[0, 7], ¢ epanuvnvimuy
yeaosuamu Jupuxae y(0) = y(m) = 0, 2de q(x) = u'(x), u(z) ydo-
saemeopsaem ycaosuro Koamozoposa—Cunesepcmosa u Ilieccnepa u
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Yycao6uro
T

sup / r (4 3) _cpx(t)‘dt<0, (4)
x€[0,7] 4

T/n

2de C' me sasucum om n, a () = s(u(z +t) + u(z — t) — 2u(z)).
Tozda dasn 0601l pynryuy f(x) us npocmparncmea L1[0, 7| umeem
MECTNO PABHOMEPHAA PABHOCTO0UMOCTND (3).

YenoBuio (4) yAOBJIETBOPSIOT, HAIPUMED, CJIEAYIONINE KJIACCHI
dyHKITHII
1) @yuKIuu ¢ WHTErpaJbHBIM MOJyJIeM HempepbiBHOCTH w1 (l/n;u)
nopsaka O(1/n) (B wacTHOCTH, BCe (DYHKITMN OrPAHUIEHHON Bapua-
1Y )
2) @ysrnmm ¢ MomaysiaeMm HempepbiBHOCTH Ww(1/n,u) mopsiaka
O(1/1lnn).

JIuteparypa

|1] CamgoBanaas U.B. O pasrocrodumocmu pasnoscenuti 6 padvi
no MPUOHOMEMPUIECKOT CUCTIEME U NO COOCNBEHHBIM PYHKUUAM
onepamopa LIImypma—Jluysunss c nomenyuasom — pacnpedeseruem

JAH, 2003, T. 392, Ne2, C. 170-173.

O nuHelHbIX (DYHKIMOHAJIAX Ha ajredbpe JIMHEITHBIX
OrpaHUYEHHBIX OMEPATOPOB, ONpeaesigeMbIX PeIleHUusIMU
zagaun Kommm 118 BBIPO>K/IAIOIIErocss ypaBHEHUs
IHTpeaunrepa
CaxbaeB B. 2K. (M®TU)

Uccnemyercsa mocseioBaTe IbHOCTD 3a1ad Ko i1 ypaBHEHUS
[MIpemunrepa c omepaTopamu, BBIPOXKIAIONIMMUCS Ha, MOJYIIPSIMOI,
KOTOpasi armpokcuMmupyet 3aaaday Ko s ypasaenust [ pegumre-
pa ¢ BBIPOXKIEHHBIM OIEPATOPOM IIEPEMEHHOI'O THIIA.

YcraHOBIEHA €1abasd CXOIUMOCTD MOCJIEIOBATEIHLHOCTH PEITeHM
U, 3aa49 Kommum u omnpesesieHbl HEOOXOUMbIE U JIOCTATOYHBIE YCJIO-
BUsI CHJIBHON cxomumocTu {uy, }. B ciiyuae HapyteHust ycjaoBuit Cuih-
HOI CXOJMMOCTHU CTAHOBUTCsI HETPUBUAJBHBIM U aKTyaJbHBIM BO-
IIPOC O CXOJUMOCTH TIOCJIEI0BATEILHOCTH JIMHEHHBIX (DYHKIINOHAJIOB
Ha HEKOTOPOil mojgaJredpe B, ObanaxoBoil aareOpbl B orpaHHIeHHBIX
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JIMHEIHBIX OIepaTOpOB B rmyibbepToBOM mpocTpancTBe Lo(R), 3a1a-
BaeMbIX PelleHusaMn 337249 Komu 1o npaBuiy:

{(un, Auy)}, A € By, A eB. (1)

Theorem. Cxodumocmo ecex nocaedosamenvrocmet
{(un, Au,)} npu awbom A € B 603mooicna mozda u MOALKO
mozda, ko20a cywecmeyem maxas nNoCAedo8AMEALHOCTNG “UCEN
On, |0n] = 1, wmo nocaedosameavrnocmv {0,u,} cxodumesa no
HOpMe.

2. [aa abenesoli anzebpv. onepamopos By, YHUMapHO 9K6UBG-
AEHMHDLL ONEPATNOPAM YMHOHCEHUA HA HENPEPLIBHYIO HA NPAMOT R
PYHKUUIO € KOHEUHBIMU NPEIEAGMYU HA DECKOHEWHOCTNU, YCMAHOBAE-
HO CYUWECTBOBAHUA MAKOT NOONOCAEAO8AMEALHOCTNU { Uy, }, ¥MO ONA
106020 onepamopa A € B, nocaedosamenvrocms {(uy, , Auy, )} cxo-
dumca.

3. JTasa amo06020 onepamopa A € Co, nocaedosamenvrocmy (1) cxo-
dumca, 2de Coo C B — KoABUO KOMNAKMHBLLT ONEPAMOPOS.

Inverse spectral problems, Baecklund-Darboux

transformation and second harmonic generation
Sakhnovich A. (Branch of Hydroacoustics, NASU)

The second harmonic generation is an important nonlinear
equation, the integrability of which was proved by D. Kaup in 1978.
The difficulty of solving it was connected, in particular, with the
asymptotics of the solutions as these solutions don’t have to tend to
zero at infinity. We shall use the evolution of the Weyl functions to
solve this problem.

A solution of the inverse problem (in terms of the Weyl function)
for the Dirac type system is given. The Goursat problem on the
semistrip for the second harmonic generation is solved. Explicit
solutions (and their Weyl functions) are constructed also.
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Hopmanbaast dpopma cj1adbo BBIPOXKAEHHBIX aBTOHOMHBIX
CHUCTEM
Camosost B. C. (T'ocymapcrBennsiii yauepcureT—BbIcinast mkoia
skoHOMHUKH. Mocksa)

PaccmarpuBaeTrcs 3aada JIOKAJIbHOIT KOHEIHO-TJIAIKON TPUBO/IN-
MOCTHU BEIIIeCTBEHHOII aBTOHOMHOM CHCTeMbl OOBIKHOBEHHBIX Judde-
peHIINAJILHBIX YPaBHEHUII K HOpMaJIbHOIT (bopMe B OKPECTHOCTHU OCO-
6oit Toukn. Peub mper o cucremax, MaTpuUIla JUHEHHON 9acTU KOTO-
PBIX IMEET OJTHO HYJIeBOe COOCTBEHHOE YHMCJI0, B TO BpeMs KaK JIPyTrHue
coOCTBEHHBIE YUCJIa JexKaT BHe MHUMOI ocu. Vccenemyerca Bu HOp-
MaJIbHOM (DOPMBI TAKUX CUCTEM. ¥YCTAaHABJINBAIOTCS YCJI0BUSA KOHETHO-
TJIa KO IIPUBOJIMMOCTH K HOPMAaJIbHOU (bopMe. BBISBIIAIOTCS TpensiT-
CTBUS TJIQIKOM HOPMAJMU3AINN YKA3aHHBIX CHCTEM.

Pabora BeImosiHEHA ITpU (bUHAHCOBOI 1o 1ep2KKe Poccuiickoro doxga,
dbysmamentaababix uccaenoBannii (mpoext 03-01-00426).

Complexification phenomena in singular perturbations and
application to shells
E. Sanchez-Palencia (Laboratoire de Modélisation en Mécanique.
Université Pierre et Marie Curie)

We consider a type of singular perturbation problems depending
on a parameter € which are classical for ¢ > 0 but highly ill-
posed for ¢ = 0. The ill-posedness comes from the fact that the
limit problem ¢ = 0 is elliptic but the boundary conditions do
not satisfy the Shapiro - Lopatinskii condition. In addition, the
"applied force" f belongs to the dual of the "energy space"only for
e > 0, not for ¢ = 0. Specifically, the domain is taken to be
the strip R x (0,1) and the "singular boundary"is zo = 1. We
take advantage of the geometry for solving the problem via Fourier
transform in the longitudinal direction (x; = &) so that the problem
becomes a singular perturbation for ordinary differential equations
with parameter £. It then appears that the limit problem has a
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solution with Fourier transform that grows exponentially for [¢]
tending to infinity,so that the inverse Fourier transform is not a
distribution, but an analytic functional of the Z’ space. Specifically,
the solution is "very singular"and may be described by the sum of a
series of terms containing derivatives of any order of the Dirac’s mass,
which is not of finite order at the origin. The sequence of solutions as
€ tends to zero becomes more and more entangled in the vicinity of
the origin. In addition, the corresponding "boundary layer"does not
have a specific "profile", as it becomes more and more complicated
as € decreases. Nevertheless, this process takes place very slowly with
respect to €; the genuine parameter is loge. This kind of phenomena
appear in thin shell theory when the middle surface is elliptic (i. e.
the principal curvatures have same sign) and the shell is fixed by a
part of the boundary and free by the rest.

OcpeHeHNE HEKOTOPBIX BapUallUOHHBIX HEPABEHCTB
Carnpakos I. B. (KueBckwuii moiaTeXHHIeCKIIT HHCTATYT)

[Tpeamostoraercss paccMOTpPeTh BOIMPOCHI OCPETHEHNST BapUAIINOH-
HBIX HEPABEHCTB JIJIS 33189 C MIPENSITCTBUAMU, OMPEAeITIONIMEI OJ1-
HOCTOPOHHEE OrpaHUYeHne Ha pelrreHue. Takme BapualnmoHHbIE HEpa-
BEHCTBA OIPEJIETAI0TCS HEJIUHEHHBIM CTPOTO MOHOTOHHBIM OIEPATO-
POM BTOPOTO TOPSAJIKA C TEPUOINIECKIMEI OBICTPOOCIINILIAPY IOIITIMHI
KO3 UIMeHTaMI U IOCJIEI0BATEILHOCTBIO (DYHKIINI, XapaKTepu3y-
IONIMH TaKHue IPEATCTBUA. ByIyT mpuBeeHbl JIBYXMACIITaOHOE U
MakKpoMacIiTabHoe (0CpeHeHHOe) MpejiesIbHbIe BApUAIHOHHbBIE Hepar-
BEHCTBa U CPOPMYJIUPOBAHBI YTBEPXKIEHUsI O CXOIUMOCTHU PeIleHni
PacCMOTPEHHBIX BapUAIlMOHHBIX HepaBeHCTB. lIpemmosoraercsa npe-
CTABUTH METO/bI BBIBO/JA TAKWX MpPeIeTbHBIX BapHAIMOHHBIX Hepa-
BEHCTB, WCIIOJIB3YIOIINE METOJbI MOHOTOHHOCTH M JIBYXMacCIITaOHO
cxoauMocTu. Jjisi TOoTeHIHAJbHBIX OIIePaTOPOB OyIeT yCTaHOBJIEHA,
CBSI3b MOJIYYEHHBIX IPEJIEJIbHBIX BapUAIIMOHHBIX HEPABEHCTB C JIBYX-
MaCIITaOHBIMUA U MAaKPOMACIITAOHBIMHU 33 a9aMi MUHUMHU3AIIAHN C OJ1-
HOCTOPOHHUMU OIPAHNYECHUSIMU Ha PEIIEHMUSI.
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Nonouthonom perturbations of the Lorenz system does not
lead to existence of stable trajectories
Sataev E. A. (Obninsk State University of Nuclear Power
Engineering)

Theorem. Let & = X (x) be the Lorenz like system. Then the system
i = X(x) + h(wz,t) where h(z,t) is sufficiently small (in C*-topology
with bounded second derivatives) has no stable solutions.

The proof is based on the modification of the definition of
hyperbolic system for flowes. System satisfying this property is called
(*)-hyperbolic system. The definition of (x)-hyperbolic system is
equivalent to the hyperbolicity of the first return mapping for the
Lorenz like system, is equivalent to the classical definition of the
hyperbolic system for the case of flow with locally-maximal invariant
set without fixed point. The property of system to be (x)-hyperbolic
is stable under above perturbations. Finally we prove that (x)-
hyperbolic nonautonomic system has no stable solutions.

O6parHasa 3aga4ya Illtypma—JInyBuiiss AJig oriepaToposB C
MMOTEHIINAJIAMU — paciipegejieHusIMu (BOCCTAHOBJIEHHUE IO
JABYM CIIEKTPaM )

CaBuyk A. M. (MockoBckuii rocy1apCTBeHHBII YHHBEPCUTET
um. M. B. JlomonocoBa)

[ycrs g(x) — BemecrTsenno3Haunas Gynkua Kiacca Wy [0, 7],
a o(xr) € Ly[0, m] — mrobasi ee BermecTBEeHHO3HAYTHAS TIEPBOOOPA3HAS,
Te. o'(x) = q(x), TIe TPOM3BOAHAS TOHUMAETCS B CMBICIE TEOPHUH
pacnpenenennii. PaccMoTpum orepaTop, MOPOXKIEHHBIN auddepeH-
A TbHBIM BbIPAYKEHIEM

W(y) = —y" +q(x)y (1)

1 Kpa€BbIMM yCJIOBHUAMUAU



Bnecy yl(z) := y/'(z) — o(x)y(x) — nepsas KpazumpousBomHAS
byukmuu y(x), a h — dbukcupoBaHHOE JEHCTBUTEIHHOE YUCJIO WJIH
h = oo. B mociemsem ciiydae KpaeBble yCJIOBHS IPUHUMAIOT BHJL
y(0) = y(m) = 0. CymrecTByeT HECKOJIBKO Pa3JIMIHBIX CIIOCOOOB, O3~
BOJISATONINX CBSI3aTh C BhIpakenueM (1) u ycioBusmu (2) caMocompsi-
»KeHHBI omepaTop L, j B npocrpanctse Ls[0, 7], puBOAAINX K O
HOMY pesysbrary (cM. [2]).

Mbl  OpemIoKUM —~— METOZ  pelleHdusl  obpaTHOi  3a1adu
[Irypma—J/IuyBujis BOCCTAHOBJIEHHS CHUHIYJISIPHOTO  IIOTEHIIMA-
na q(x) € Wy [0,7] no mByM cHeKTpaM, OTBEYAIONIUM 33JauaM
Hupuxie Heitmana (kpaessie yeaosus y(0) = yl!l(7) = 0) u zagaue
Hupuxie (kpaesbie ycaosust y(0) = y(w) = 0). IIpu sTom mbr yKa-
’KeM aJIlOPUTM, ITO3BOJIAIONIMI periarh JaHHyIo OOpaTHYIO 3aIady
YUCJIEHHO, & TaKyKe HaifiaeM B3auMHO OJHO3HAYHOE COOTBETCTBUE
MeKTy KJaccaMu riagxocTs norenmmana q(x) € WI[0, 7], 0 € [—1,1]
U ACUMIITOTUKONA COOCTBEHHBIX 3HAYEHMH JBYX JaHHBIX KPaeBbIX
3aa4. OTJIMYUTE/IbHOW 0COOEHHOCTHIO JAHHOIO METOJa SIBJISETCS
TO, YTO OH IIO3BOJIIET PeIIaTh IIOCTABIECHHYIO 3aJa4y HaIpPIMYIO,
HEe CBOAS €€ K 3aJlade BOCCTAHOBJICHHUS IOTEHINAJA II0 CIEKTPY U
HOPMUPOBOYHBIM 4HCJIaM (JlaHHasi oOpaTHas 3ajada ObLia pelreHa
IS TIOTEHIINAJIOB — pacIpesiesieHuit B pabore [3]).

Jokuan ocHoBaH Ha coBMecTHO pabore ¢ A.A . IllkasmmkoBbiM. Pa-
oota mojaepxkana rpantToM POPDIU Ne 04-01-00712 m rpanToM IOJI-
JIEPKKA BeymuX HaydHbIX mkos HIT-1927.2003.1.

JIutepatypa

[1] Casuyx A. M., Illkamumkos A. A. Onepamopv LImypma—
JTuysusns ¢ cuneyaaproimu nomenyuanamu// Marem. 3amerku, T.
66. Ne6. 1999. C. 897-912.

2] CaBuyk A. M., Illkamukos A. A. Onepamopv IImypma—
JTuysuans ¢ nomenyuasamu — pacnpedeseruamy // Tpymsr Mock.
Mat. O6mectna, T. 64, 2003.

[3] Hriniv R., Mykytyuk Ya. Inverse spectral problems for
Sturm—Liouville operators with singular potentials// submitted to
Communications on Pure and Appl. Math.
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The genuinely nonlinear non-isotropic degenerate
parabolic-hyperbolic equation
Sergei Sazhenkov (Lavrentiev Institute of Hydrodynamics,
Novosibirsk)

The talk is devoted to the nonlinear degenerate parabolic-
hyperbolic equation

Oru + divza(x, t,u) — div, (A(x,t)Vib(u)) = 0,

where u: RZ x (0,T) +~ R is the unknown function; a:
RZ x [0,T] x R — RY is the given flux, a € C} (R? x [0,T] x R);
b: R — R is the given smooth nondecreasing diffusion function, and
A: RZ x [0,T] — R¥*? is the given smooth symmetric nonnegative
diffusion matrix. The rank of matrix A in general may vary in x and
t. It is supposed that the equation is genuinely nonlinear, i.e. that

the Lebesgue measure of the intersection of the sets
{6, A) [b' (N A(x, t)y -y = 0}
and
{(x,6,\) |7+ (a\(x,t,A) = V' (N)div,A(x, 1)) -y = 0}

is equal to zero for any (y,7) € R? x R such that |y|? + 72 = 1.
Under this condition, it is proved that any bounded in L*° set of
entropy solutions of the equation is relatively compact in Llloc. The
proof is based on the Chen—Perthame-type kinetic formulation of the
equation and on Panov’s theorem on a version of Tartar H-measures.

The work was supported by the Russian Foundation for Basic
Research (grant no 03-01-00829).
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A Richardson-type Iterative Approach for Identification of
Delamination Boundaries

E. Schnack, T.-A. Langhoft, S. Dimitrov (Department of Solid
Mechanics, Karlsruhe University, Kaiserstr, Germany)

In this contribution we report a novel method which avoids the ill-
posedness of the inverse problem furnished by a second order elliptical
system. It falls in the same conceptual line with the method originated
by KozLov et al. [1] and extended by WEIKL et al. [2]. Consider
a (layered) solid body €2 in a 3-dimensional Euclidean placement.
Let the smooth boundary I' of 2 be subdivided into two parts:
I', with prescribed displacements and I'; with prescribed tractions.
When new (delamination) surfaces start to develop in the solid
body, then the displacement and traction fields on those surfaces are
usually unknown and their identification concerns the solution of the
respective inverse problem. In order to obtain the solution we observe
first, that the unknown displacement field should minimize the virtual
work of internal forces and tractions on I'; and second, that the
unknown tractions should minimize the complementary work done
by displacements in the body and on the displacements boundary I',.
Hence, prescribing (in alternating fashion) the initial approximation
for tractions on I';, and performing minimization of the virtual work,
we provide an initial approximation for the displacements on I’
necessary for minimization of the complementary virtual work. This
procedure, when employed iteratively, leads to a RICHARDSON-type
approach for the solution of the delamination inverse problem. More
detailed analysis of the convergency and regularization properties of
this approach is provided in the forthcoming text. At the end of
the paper we discuss a representative practical illustration related to
identification of delamination surfaces in CFRP-laminate composites.
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O TomoJiorum MHO>KeCTBa CUMMETPHUI TJIaIKOTO
rmogMHoroo6pasus B RF
B.JI. Cenpix (Poccuiickuii ya-T Hehrr u raza nm. I'ybrura, Mocksa)

PaccmarpuBaeTcss MHOXKECTBO CUMMETPHU TJIaIKOT'O ITOIMHOT000-
pas3us oOIIero MOJIOXKEeHUs B eBKJIMI0BOM IpocTpancTse R, a Takske
Pa3INYHbIE €ro MOJMHOXKECTBa — KOH(MJIMKTHBIE MHOXKECTBa, M MHO-
JKeCTBa cpeHnX Touek. OCOOEHHOCTH STUX MHOYXKECTB ITOTIUHIIOTCS
PaA3JIMYHBIM TOIIOJOTMYECKHUM YCJOBUAM cocyllecTBoBaHus. Hampu-
Mep, W30 JUPOBAaHHBIE OCOOEHHOCTH M OCOOEHHOCTH, BCTPEUAIOITAECS
Ha KPHUBBIX, onpeensior rpad. Ecimm stor rpad komeden, To mme-
€T MECTO COOTHOIIIEHNe MHITUAEHTHOCTU: CYMMa, JJOKAJbHBIX CTeIlleHeil
BepIuH rpada paBHA YIBOEHHOMY YHCIY €ro pedbep (Ipu Imojcyere
JIOKQJIbHOU CTEIleHN BEPIIUHBI Tpada, meTIn, WHITUIEHTHBIE STOU Bep-
IIIMHE, CAUTAIOTCS JTBAXKIbI). MBI HAXOIMM MHOTOMEPHBIE 00OOIIEHNUST
9TOIr'0 COOTHOIIIEHUS JIJIsI YKa3aHHBIX BBIIIIE MHOXKECTB B CJIydae, KOIJIa,
OHH MMEIOT JINIb yCTONYINBbIE OCOOEHHOCTU KOpaHra 1.

BazucHocTh KOpHEBBIX BEKTOPOB auddepeHITnaIbHOTO
ny4vkKa omnepatopoB N — AP ¢ KpaeBbIMU YCJIOBUSIMH,
3aBUCSIIAMHU OT A\

Cemnrios FO. I. (MI'Y)

B cepun pador A.A. IIkamukoBa u K. Tperrep ObLmu mosyte-
Ha TeopeMa O Oa3ucHOCTH Pucca cOOCTBEHHBIX U ITPUCOEIMHEHHBIX
dyukmit mydka oreparopoB N — AP, rne N, P - muddepennuaib-
HbIe OTIEPATOPHI MOPSIJKOB 12 U P (N > P) € TMOCTOSTHHBIMU CTAPIITIMU
KO3 dUuImeHTaM1, B TPEINOJ0XKEHUN PErYIAPHOCTH COOTBETCTBYIO-
meit crneKTpaJibHOIT 3aa4un. MbI TIpe/iaraeM JIpyroi moaxo n K perre-
HUIO 33189 O MOJHOTE U 0a3MCHOCTU COOCTBEHHBIX (PYHKIIHI B OoJiee
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o01r1eit cuTyalun, Korjaa KpaeBble YCJI0BUs 3aBUCIT OT A\ JIuHEiHO. OT-
METHUM, YTO 3aBUCUMOCTb KPaeBbIX YCJIOBUI OT CIIEKTPAJILHOTO Mapa-
MeTpa 9acTO BCTpedaeTcss B KOHKPETHBIX 3ajladax. boJjiee Toro, maxke
ecJIM B TIPAMO#T 3a7a4e 3aBUCUMOCTH OT A KPAeBBIX YCJOBUM HET, TO
OHa MOKET IOSABUTHCH IIPU IepexXojle K CONPIKEHHON 3aj1a4e.

L? -properties of solutions and ranges of radii of matrix
limit-circles of non-self-adjoint systems of differential
equations
Serebryakov V. P. (Moscow M. V. Lomonosov State University)

We consider a non-self-adjoint system of differential equations

—(P(@)y () + Q@)y(z) = y(z) (0 <z <o) (1)

where y(z) is desired m-component vector-function, P(x) and
Q(x) are given matrices of order m , elements of which are
complex-valued functions of x , at that elements of {P(x)}~! and
Q(z) belong to Li .([0,00)) , Ri(z) := —Im{e **P(x)} > 0,
Ry(z) := —Im{e"Q(x)} > 0 for some real o, A\ is a complex
number, Im (Ae™*®) > 0 . Let 6(x) and ¢(x) be solutions of
corresponding to (1) matrix differential equation, satisfying to
initial conditions 6(0) = e~**/2I, , (P#)(0) = 0, ¢(0) = 0,
(P¢')(0) = e**/2 .1, (I, is a unit matrix of order n). As
it is known, a set of matrices w of order n, at those for a
solution ¢ (x) = 0(x) + ¢(x)w of the matrix equation, the following

inequality holds: fooo(w*’ R1Y' +4*Royp)dzr < Imw , is a matrix circle

K={w: w= w® + ri/zzr;/z , 2%z < I,} , where r1 and ry

are non-negative Hermitian matrices of order n called left and right
radii of the circle K . Let p; = rankry , po = rankry , m and m*
are numbers of linearly independent solutions y from L2 ([0, c0)) for
the system (1) and for the adjoint to it, respectively. In case of a
self-adjoint system analogous to (1) n + p; and n + ps coincide with
deficiency indices of minimal closed symmetric operator generated in
L2([0,00)) by Lh.s. of (1), i.e. m = n+p; , m* = n+py . In the initial
case, m > n+py , m* > n+ps . In the report, the conditions at which
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*

m=m*=mn, pp =p2 =0, pr = p2 =n, m >max{n+ p1,n+ p2}
will be presented.

Boundary Partial Regularity for the Navier-Stokes
Equations
Seregin G., Shilkin T., Solonnikov V. (V.A.Steklov Mathematical
Institute, St.-Petersburg)

We prove a condition of local Hoélder continuity for suitable weak
solutions to the Navier-Stokes equations near the curved smooth
part of the boundary of a domain. This condition has the form of
the Caffarelli-Kohn-Nirenberg condition for the local boundedness
of suitable weak solutions at the interior points of the space-
time cylinder. The corresponding result near the plane part of the
boundary was established earlier by G. Seregin.

HerpuBuasnbHble perlieHusi HEKOMMYTATUBHBIX YPaBHEHUN
“ 4
3aiitbepra—BurTtena Ha R,

Ceprees A. I'. (Maremaruveckuii uacrutyt uMm. B.A.CrekoBa
PAH, Mocksa)

PaccmarpuBaercss  HEKOMMYTaTHUBHAasi ~ BEpCHUsl  ypPaBHEHUA
Baitbepra—BurTrena Ha HEKOMMYTATHUBHOI jedopMmaiiun Rg 4-
MepHOI'0 eBKJINIOBA IpocTpancTBa R2.

XOPpOIIIO U3BECTHO, YTO OObIYHBIE ypaBHeHHsI 3aitbepra—Burrena
Ha R* He momyckaioT HeTpUBHAJIBHBIX DEIIEHWH € KOHEYHBIM eii-
crBueM. OHAKO, 3TO yKe HEBEPHO JIJIsi UX HEKOMMYTaTUBHOI'O Bapu-
aHTa. boJiee 1Mo ipobHO, MBI pacCMaTpUBaeM HEKOMMYTATUBHYIO Bep-
cuio ypaBHeHnil 3aiibepra—BurTeHa Ha HEKOMMYyTaTUBHON medopma-
nuu R npocrpanctea R*, 3a1aBaemyto nekoMmy TaTUBHBIM (byHKITH-
oHaJIoOM JleficTBus 3aiibepra—BurTeHa. 9Tu HEKOMMYTaTUBHbBIE YPaB-
HeHUdA 00JIaJaI0T TJIQJIKUMH PEIIEHUsIMUA C KOHEYHBIM JeWCTBUEM U
HEHYJIEBBIM TOIIOJIOTMYECKUM 3apsiaoM. OHU cTPOSITCS IBHO U UHTEP-
IIPETUPYIOTCS KAaK PEIleHusl TUIa BUXPE.
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O HM>KHUX XapaKTepUCTUYeCcKnx rnokasaresjax Ileppona
JIMHEMHBIX CHUCTEM

Ceprees . H. (MT'Y)

Omnpenenum  nokaszameau  Ileppona  JuHEHON — cucmemobl
t = A(t)r, x € R", ¢ orpaHWYeHHBIMA KYCOYHO HEIPEPBIBHBI-
Mu KoddduimenTaMu (MHOXKECTBO TaKUX CHCTEM C DABHOMEDHOI
ToroJiorueii 0603HaUnM depes M,,) ¢ TOMOIIBI0 (hOPMYI

m(A) = inf sup x(z), m(A)= sup inf  x(x),

) LeG; m(O)eL\{O}_( ) il4) LeGn_mw(O)EL\{O}—( )

rne i =1,...,n, x(z) = lim In|z(t)] — HIKHWIE TOKA3ATENb pe-
o t— o0

meHust r cucreMbl A, a (G; — MHOXKECTBO i-MEPHBIX IIOIIIPOCTPAHCTB
L C R™. MHO)kKeCTBO BCEBO3MOXKHBIX HUKHUX (B OTJINYME OT BepX-
HUX) TIOKa3aTeseil pereHnii JuaronaabHoi cucrembl A € M, Moxer
cozepKaTh j10 2" — 1 uncen [1], a HegmaroHaJbHON — JayKe MMETH
MOIITHOCTb KOHTUHYyMa [2].

Teopema 1. /L jroboii cucrembr A € M, crpaBeIuBbI COOT-
HOIIICHUST

m:(A) =m(A) =m((A4), i=1n, m(A) > mi(A), i=2,...,n—1,

KOTOpBIE JIJIs JUArOHAJIbLHON cucTeMbl A obpalljaloTcsi B paBEHCTBA.
CymectByer jmn cuctema A € M,,, 111 KOTOpOii X0Tst ObI OJIHO U3
[IEPEYNCIICHHBIX B TeOpeMe HEePABEHCTB — CTPOroe?
Teopema 2. (3,4 xst r0boii cucrempr A € M, cripaBeaIuBbI

PpaBEHCTBA
lim 7,(B) = lim lim =In||Xa(¢,0)|= sup m,(B),
B—A T—00 oo BEB(A)
li B) = lim lim = In||X4(t,0)7!|~t = inf B
Jim o (B) = lim Hm gz n [ Xa(t, 07070 = nf | (B),

rye obozuagerno B(A) = {B € M,,| B(t) — A(t) — 0, t — oco}.
Kakumu cdopmynamu 3aai0Tcsi OCTaJbHbIE BEPXHUE U HUXKHUE
rpaHUIbl HOABUXKHOCTH IT0Ka3aTeseil Ileppona?
JIureparypa
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Geometric and spectral properties of Calogero—Strocchi

systems
Shatarevich A. I. (MSU)

Let H(z,p) be a polynomial in R?; the corresponding Hamiltonian
system is integrable with trajectories coinciding with the level lines
of H. If certain connected component A of such a line is compact,
one can associate to this line a semiclassical spectral series of
the corresponding Weyl operator H(x,—ihd/0z); the asymptotic
as h — 0 eigenvalues can be computed from the Bohr-Sommerfeld

equations

1 1
| pdr =t (A 7
oxh J, P nt+quh), nez

where 1 denotes the Maslov index.

Now consider the complex polynomial H in C?; the real and
imaginary parts of H form a pair of integrable Hamiltonian systems
in R* (Calogero — Strocchi systems). However the corresponding
invariant surfaces are not compact and their topology differ
from that prescribed by the Liouville theorem. The corresponding
quantum systems also possess curious properties; in particular, Bohr-
Sommerfeld conditions form an overdetermined system.

We study behavior of trajectories and construct semi-classical
spectral series for such systems. These series are associated with
Riemann surfaces and form a point but not a discrete set.
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O HeKOoTOpHBIX cBolicTBaX 3 deKTuBHOro ppoHTa
MHBECTUIIMOHHOTO IopTdesisa u CBsA3aHHbIE C HUMU
CIIeKTPaJIbHbIE 33/1a4u

HlamaeB A. C. (MT'Y)

B pabote BBOIUTBHCA MOHATHE, AaHAJIOTHIHOE ITOHATHIO 3D HEKTUB-
HOI'O (PpPOHTA MHBECTUIIMOHHOI'O MOPTQEsId B NU3BECTHOI 3aaa4e Map-
KOBHIIA, B CJydae, KOIJa IIeHbl Ha aKTUBbBI, BXOILIINE B MOPTQEb,
3a/IaHbI CUCTEMOII CTOXaCTUIECKUX auddepeHnnaabHbIX YPaBHEHUI.
N3y4dennl HEKOTOPBIE CBOMCTBA TAKOTO aHaJI0Ta 3P PeKTUBHOrO PpOoH-
Ta W YCTAHOBJIEHA CBA3b C ajJbTepHaTuBoit Dpenarosabma st olepa-
TOPOB, 33JaHHBIX B HEOIPAHHMYEHHBIX 00JIACTAX B KJacCaxX MOJIMHO-
MUAJILHO PACTymuX (PYHKITNHA, & TaK»Ke C CyIIeCTBOBAHUEM PEIIeHUIA
MaTpHUYIHOro ajirebpanmdeckoro ypapuenusi Pukkaru. [lokazano, 1ro B
psifie CJaydaeB BO3MOXKHO IIOCTPOUTH (PPOHT TOJIBKO C IIOMOIIBIO OIle-
paluii JUHENHO# aJIreOphbl HAJI MATPUIIAMU U BEKTOPAMHU, BXOIAIITNMU
B WCXOJTHYIO CUCTEMY CTOXacCTHUIecKHX AuddepeHnmababIX ypaBHe-
HUIT, 3aJa0Iell 1IeHbl Ha aKTUBbI, BXOJSIINE B IIOPTQEIIb.

[IpencrasiisieMble pe3yJbTaThl HOIyYeHbl coBMecTHO ¢ ALJI. Tlsar-
HUITKIM.

Mepa Ilyaccona—MacJsioBa n dopmysibl PeitHMaHa aJ1s
perrieHust ypaBHeHus /Iupaka
IITamapos H. H. (Mockosckuii TocymapcTBeHHbBIH YHUBEPCHTET
um. M. B./IomonocoBa)

Meton, ncnosb3oBanublii B. II. MacmoBeiM fu1st 1IpeacTaBiaeHMsT
pererns (Hada bHON 3ajaqn 1jis1) ypasaenus Illpenunrepa m mo-
ITyCKAIONN IIpUMeHeHne K ypaBHeHHIO Jlmpaka, BKJIIOYaeT B Kade-
CTBE OCHOBHOI'O IIara IIOCTPOeHHe TaKOil NMUJINHIPUYIECKO CUYETHO-
AJIJTATUBHOI MepbI (SBJIAIONIENCST AHAJIOTOM ITyaCcCOHOBCKOTO PaCIIpe-
JIeJIeHrsI) Ha HEKOTOPOM IPOCTPaHCTBe (yHKIM (=TpaekTopuili B
UMITY/IbCHOM IIPOCTPAHCTBE ), TpeobpasoBanne Pypbe KOTOPOii CoBIa-
JIaeT C MHOXKHTeJeM B popMyJie sl IIPeACTaBICHUsT PEIIeHUs YPaB-
nernus [Ipeunrepa nHTErpaIOM IO IMUIUHIPUIECKOI (IICEBIO-) Mepe
DeitamaHa (B MPOCTPAHCTBE TPAEKTOPHUI B KOH(MUTYPAIIMOHHOM IIPO-
CTPAHCTBE KJIACCUIECKOW CHCTEMbI); C JPYTOil CTOPOHBI, B (hopmyIie
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MacsoBa gs pemtenns ypasuerus [lIpeqnarepa sKCIIOHEHITHATBHBIIMN
MHOYKUTEJIb SBJISIETCS (C TOYHOCTBIO JI0 CJBUTA) PEeoOpPa30OBAHMEM
Oypbe nceomepsbl Peitamana. B ciyuae ypaBuenusa lupaka ucto-
PUIECKU TTEPBBIMU MOABUINCH (DOPMYJIBI AJIsT TMITYTbCHOTO TIPEICTaB-
JIEHUS, UCIOJIB3YIOININE CUYETHO-a[JINTUBHBIE (PYHKITMOHAJIbHBIE pac-
npejsiesieHusd tuna Mepbl I[lyaccoma—MacioBa, HO ¢ HEKOMMYTUPYIO-
myME (MATPUYHBIME) 3HAYEHUSIMU. B 1oKjaie crpositcst 0600IIEH-
Hble Mepbl, ITpeobpa3oBanne Pypbe KOTOPHIX COBIAIAET C aAHAJIOTOM
9KCIIOHEHTINAILHOTO TOABIHTETPAJILHOTO MHOXKUTETA B POPMYJIe THU-
ma MacyioBa 1yt ypaBHenus /lupaka, m mHTerpaJjbl 10 KOTOPBIM JAI0T
pemrennusi (3ajgaau Kot jijist) 3T0r0 ypaBHEHUsI B KOH(MUTYPAITHOH-
HOM IIPOCTPAHCTBE.

O mpocTpaHcTBax HAYAJIbHBIX JIJAHHBIX JJIA aOCTPAKTHBIX
napadom4ecKnux ypaBHEHUN
IIavmua P. B. (MockoBckwuit aBHAITHOHHBIH HHCTHTY'T)

IIon mpocTpaHCTBOM Ha4YaJbHBIX JAHHBIX JJIS ITapabOINIeCKUX
ypaBHEHU ITOHNMAETCsT MHOXKECTBO HAYaJIbHBIX (DYHKITNI, TTPU KOTO-
PBIX 3aJiada UMeeT CUJIbHOE PEIIeHUE.

Bormenen mmpokuii KjiacC KOIPIHUTUBHBIX OIEPATOPOB, JJIS KO-
TOPOT'0 MOXKHO KOHCTPYKTUBHO yKa3aThb IIPOCTPAHCTBO HAYAJILHBIX,
U TIOJIYyYUTh HEOOXOJMMBbIE M JIOCTATOYHBIE YCJIOBUA CYIIIECTBOBAHUS
CHUJIbHBIX PEIIeHu.

DTOT KJIACC BKJIIOYAET B ceOd MHOI'MEe MHTEPECHbIE OIllepPaTOpPHI,
KOTOPbBIE UMEIOT Pa3HOOOPa3HbIe MPUJIOYKEHUS.

Menaennubie aTerpanbabie Muorooopasuss Co CmeHoit
YcroitunBoctu B Xummnmueckux Cucremax
llenakuaa E. A. (Camapckuii I'ocytapcTBeHHBIH YHUBEPCUTET)

Pabora mocssiiena n3ydeHNI0 XUMUYIECKUX CHUCTEM, MOJIEJTUpYye-
MBIX CHHTYJISIPHO BO3MYIIEHHBIMU JTuddepeHinabHbIMI YPaBHEHN-
siMu. AHaJIN3 OCHOBaH Ha KAYECTBEHHOW TEOPUU CHUHTYJISTPHO BO3MY-
IMEHHBIX CHUCTEM, TEeXHUKHN TPACKTOPUI-YTOK W HHTEIPAJIbHBIX IIO-
BEPXHOCTEU CO CMEHO! YCTOMYMBOCTH.
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B 6osibimmHCTBE paboT, MMOCBAIIEHHBIX TPAEKTOPUIM—YTKaM, Tep-
vuH "yTka'accormumpyercss ¢ IMIepUOANMYECKUMHU TpPaeKTopusiMu. B
HACTOSIIEH padboTe IO TPAaeKTOPHEH—-YTKON ITOHUMAaeTCsd TPaeKTO-
pUs CHUHTYJISAPHO BO3MYIIEHHON CUCTEMBI, €CJIA OHA CJEJlyeT CHAYaJIa
BJIOJIb YCTOMYMBOIO MEJJIEHHOT'O MHTErPAJbHOIO0 MHOI0OOpa3us CH-
CTEMBI, & 3aTeM BJIOJb HeycToiumBoro. llpmuem B oboux ciydadx
IIPOXOJISITCS PACCTOSTHUS TTOpsiika eanHuIbl. Caeyer OTMEeTUTh, ITO
TPAEKTOPHUS—yTKa MOXKET ObITh PacCMOTPEHa KaK pPe3yJIbTaT CKJICHU-
BaHUsI YCTOWYMBOrO (MIPUTATUBAIONIET0) U HEYCTONIMBOIO (OTTAIKHU-
BAIOIIEro) MeJJIEHHBIX MHTErpabHbIX MHOI0OOpa3uil B OJIHOM TOUYKE
ITIOBEPXHOCTU CPbIBa. TakKoe CKJlemBaHWe BO3MOXKHO OJraroaps HaJIu-
U0 JOIIOJHUTEIbHOTO CKAJISIPHOTO IIapameTrpa JuddepeHiinaabHOl
cucteMbl. Ecau 6parh JIONOJTHUTEIbHYIO (DYHKIIUIO, apryMEeHTOM KO-
TOPOW ABJIAETCA BEKTOPHAA IIEPEMEHHAasd, ITapaMeTPUA3YIOIAad ITOBEPX-
HOCTh CPBIBA, TO MOXKHO CKJIEUTHh yCTONYINBOE (IIPUTSTUBAOIIEE) U
HEeyCTONYInBOe (OTTAJTKUBAIOINEE) MeJJIEHHbIE MHTErPAJIbHbIE MHOTO-
obpa3ns BO BCeX TOYKAX IMOBEPXHOCTH CPbIBa OJIHOBpPeMeHHO. B pe-
3yJbTATE 3TOTO MBI IIOJIyYUM HEIIPEPBIBHYIO MHTErPAJbHYIO ITOBEPX-
HOCTb CO CMEHOH ycCTONYMBOCTHU. TaKue IMOBEPXHOCTU pacCMaTpPUBa-
I0TCsI KAK MHOT'OMEPHBIIl aHAJIOI HMOHATUSI TpaeKTopun—yTKu. CKJe-
MBAIONLYI0 (PYHKITNIO MOXKHO PacCMaTpPUBATh KaK CIENHUAJIbLHBIA THT
yIIPABJIEHUSI C YaCTUIHOII 0OpaTHOM CBsi3bio. TaKoil moax0 rapaHTH-
pyeT 0e30MacHOCTh XUMHUYIECKOI'0 PEXKUMA, JaKe C YIeTOM BO3MYIIe-
HUIT1, BOBHUKAIOINX BO BPEMdA XUMUYECKOTO MTPOIIECCA.

3ajsava pacrnpocTpaHEeHUsI 1 B3auMoOAecTBUA (PPOHTOB
d-yaapHbIX BOJIH
Illenkoua B. M. (Cankr-Ilerepbyprekuii
Apxwurekrypro-CrponreibHbI YHUBEPCUTET)

s HeCKOIbKHUX KJIACCOB TUIIEPOOJIMYIECKIX CUCTEM 3aKOHOB CO-
XpaHeHust (B OJHOMEPHOM W MHOTOMEPHOM CJIydasiX) PerraeTcs: 3a/a-
a, PaCIPOCTPAHEHUS U B3aUMOIEHCTBUS (PPOHTOB 0-YIdaPHHIL BOAH.
JaHo aHAINTUYECKOE ONMMCAHNE TUHAMUKI CJAUSHUAS IBYX O-YIapPHBIX
BOJIH B OJHY. BrepBble MOCTPOEHBbI peIlleHusi THUIla J-yIapHON BOJI-
HBI J1J1 U3BecTHOM cucTeMmbl Xeiiduri-Kpannepa u; + (u? —v), = 0,
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(s (%u3 — u)x = 0, a TaKzKe JJII MHOTOMEPHO# CHUCTEMBI Ta30BOM JT1-
HAMUKHU 6€3 JlaBieHns: B hexorcepsamusrot dopme pr+ V- (pU) = 0,
Ui+ (U-V)U = 0. IIis1 perieHust epevancaeHHbIX 38181 UCIOJIb3yeTCsI
TeXHUKA Memoda carabvur acumnmomur |1]-[4]. daercs reomerpute-
ckasi 1 pusndecKasd nHTeplperanud ycaosuii Penkuna-I'toronuo s
J-yTapHBIX BOJIH.

JIuteparypa

[1] V. G. Danilov, G. A. Omel'yanov, V. M. Shelkovich,
Weak Asymptotics Method and Interaction of Nonlinear Waves, in
Mikhail Karasev (ed.), “Asymptotic Methods for Wave and Quantum
Problems”, Amer. Math. Soc. Transl., Ser. 2, 208, 2003, 33-165.

[2] V. G. Danilov, V. M. Shelkovich, Propagation and interaction
of delta-shock waves of a hyperbolic system of conservation laws,
In Hou, Thomas Y.; Tadmor, Eitan (Eds.), Hyperbolic Problems:
Theory, Numerics, Applications. Springer Verlag, 2003, 483-492.

[3] B. I. lauumos, B. M. Illeskosuy, Pacnpocmpanenue u 63au-
Modeticmeue d-yoapHvlr 80AH 2UNEPOOAUMECKUT CUCTEM 3GKOHOE CO-
xpanenus, JTPAH, 394, no. 1, (2004), 10-14.

[4] V. M. Shelkovich, Delta-shock waves of a class of hyperbolic
systems of conservation laws, in A. Abramian, S. Vakulenko,
V. Volpert (Eds.), “Patterns and Waves”, St. Petersburg, 2003, 155—
168.

Randomly forced CGL equation: stationary measures and
the inviscid limit
Shirikyan A. (University of Paris-Sud XI)

We study a complex Ginzburg—Landau (CGL) equation perturbed
by a random force which is white in time and smooth in the space
variable . Assuming that dimx < 4, we prove that this equation
has a unique solution and discuss its large-time asymptotics. Next
we consider the case when the random force is proportional to the
square root of the viscosity and study the behaviour of stationary
solutions as the viscosity goes to zero. We show that, under this
limit, a subsequence of solutions in question converges to a nontrivial
stationary process formed by global strong solutions of the nonlinear
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Schrodinger equation. The results of this talked are obtained in
collaboration with S. Kuksin.

PerynsapHocTs 1 onucanue JUCCUIIATUBHBIX
anddepeHIInaIbHBIX OIIEPATOPOB
IIupsie E.A. (MockoBckuii I'ocymapcTBeHHbIii Y HUBEpCUTET)

Uccnemyerca peryasipHOCTh IuddepeHInaJIbHbIX OIIepaTOPOB,
TOPOKIEHHBIX M depeHImanbHbIM BhipazkerueM lo(y) = (—i)"y™
U JINCCUINIATUBHBIMHA KpaeBbIMHU ycjoBuaMu. I[lomydyenbl omnmcanms
JINCCUTIATUBHBIX KPAEBBIX YCJOBHUil i BbIpaxkeHus lo(y) m uccie-
JIOBaHA UX CBA3b C CAMOCONPS?KEHHBIMHU KPAEBBIMU YCJIOBUSIMH.

Pabora mognepxkana rpantamu POPI 04-01-00712 u Bemymux
Haygnabix mkoa HITI-1927.2003.1.

O OHEHTPAJIBbHOM IIOKa3aTeJie HeOI'PaHNY€eHHbIX CHUCTEM

IIupsies K. E. (Koctpoma)

st TMHEeNHBIX OJTHOPOJIHBIX CUCTEM OOBLIKHOBEHHBIX Juddepen-
IUAJIbHBIX ypaBHEHUI OlpeielisseTcd CTapInil Imoka3areab JIamyHo-
Ba, KAK TOYHOE BePXHsAd I'PaHb MHOXKECTBa ITOKa3aTeseil Bcex perre-
auit ([1] crp. 130), a Takke MeHTpasbHBI TTOKa3aTeasb ([1] ctp. 127).

st orpaHMYIeHHBIX CHCTEM CTApIMUil ITOKa3aTeab JIamyHoBa He
peBocxXoauT neHTpaabhbiii ([1] crp. 131).

YrBepxkaeune 1. CyliecTBYIOT OJHOMEDPHBIE HEOI'DAHUYIECHHBIE
JIMHENTHbIE CUCTEMBI JIJIsT KOTOPBIX CTapIInii moka3aresb JIamyHnosa
CTPOro OOJIbIIE IIEHTPAJJIBHOLO.

YrBepxkjaenue 2. llenTpaybHbIii IIOKa3aTeJab OJHOMEPHOI
HEOIrPaHUYEHHON CHCTEMbI HEIIPEePBhIBEH KaK (PYHKIIAS IIPABO 4acTHU
B TOITOJIOTUN PABHOMEPHOI CXOJMMOCTH.

W3BecTHO, 9TO /151 OTPAHUYEHHBIX JIMHEHHBIX CUCTEM IIPOU3BOJIb-
HOU Pa3MEPHOCTH TEHTPAJIBLHBIN TTOKa3aTe b MOJIyHETPEPHIBEH B TO-
I0JTOTUN paBHOMEpHOI cxoaumoctu ([1] crp. 142).

YrBepxkaenne 3. s MHOXKeCTBa HEOIPAHUYEHHBIX JIMHEHHBIX
CUCTEM, HaJleJIeHHAad TOIOJIOruell pPaBHOMEPHOU CXOJUMOCTHU, IICH-
TPaJIbHBIN ITOKA3aTeb He SIBJISETCS MOJYHEITPEPHIBHOMN CBEPXY PYHK-
IeI.
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JIutepatypa
[1] BeutoB B. ®@. u np. Teopus noxazameneti Jlanynosa u ee npu-
AOIHCEHUE K 8ONPOCAM YCTNOUNUSOCTNU.

Propagation of support in multidimensional convected
thin-film flow
A.E. Shishkov (Donetsk, Ukraine)

We study the fourth order degenerate quasilinear parabolic
equation

up+div (Ju"VAu — |u|"Vu + Xb(u)) =0, neRL, m>-1, ¥ e RY

in the space dimension N < 3 with
b(s) < c|s|), Vs € R, ¢ = const < oo, A > 0. We prove
existence of nonnegative generalized strong (with zero contact-
angle) solution of Neumann problem in bounded domain Q with
nonnegative initial function ug € H1(Q). For n < 2, m > 0, A > 1
we prove finite speed propagation of this solution’s support property.
Using this property, we construct global strong solution of the
Cauchy problem for arbitrary ug(z) € H!(2) with compact support
under natural restrictions from above on the A, and provide in
some sense sharp upper estimates of the speed of propagation
of solution’s support. In the case when additionally the estimate
b(s) > cos® Vs € RL, ¢o > 0, is satisfied, we define "fast” and
“slowly” interfaces of solution’s support boundary and find upper
estimates of both these interfaces for small and large t.

O zamauve Kot 1j1s1 HeJIMHEMTHOTO ypaBHEHUA THUIIA
CobosieBa
IIummapés U. A. (Mockosckuii I'ocynapcrennblii YaUBEpCHTET
um. M.B../IomorOCOBa)

PaccmarpuBaerca 3agada Komm g HemHeitHOro ypaBHEHUS
cOOOJIEBCKOT'O THIIA CO CTEIEHHON HEJIMHEHHOCTHIO. DTO ypaBHEHHE
sIBJIZETCA MHOTOMEPHBIM 0000INeHneM ypaBHeHuss byccunecka. OHO
BCTPEYAETCsI, HAIIPUMEDP, B 33/a9e O (PUILTPAINU KUJTKOCTH Yepe3
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IIOPUCTYIO CPEeAy € TPEIUHAMU ¥ B TEOPUU IOTEHIAIA B KPUCTAJ-
JTUaecKux mosynpoBogaukax (cm. [1], [2] ). W3yden Bompoc o rito-
6aJbHOM BO BPEMEHU CYIIECTBOBAHUU KJIACCUIECKOI'0 U cJ1a00r0o 0600-
menHoro pemenns 3agadn Komm. [Tocrpoena acuMITOTHKA pellIeHNsT
npu 6obIux BpeMeHax. Haiijgen riaBHbIil 41eH aCUMITOTHKYA U JIa-
Ha OIIEHKa OCTaTKa B paBHOMEpPHON Merpuke. Mcnosb3oBan Mero,
pas3BuThIiit B paborax [3], [4].
JIutepatypa

[1] Koxkanos A.1. Mar. 3amerku, 1999, 7.65,Ne 1, ¢. 70 - 75.

|2] Kopmycos M.O, Ceemmaukos A.I'. ZKBM u M®, 2003, . 43, N
12 , c. 1835-1869.

[3] [Tummapés N.A. JTAH., 1999, . 365, Ne 4, c. 461-464.

[4] Mochizuki K, Shishmarev I.A. Funkcialaj Ekvacioj , 2001, v.
44, p. 99-117.

Invariant subspace problem for operators in spaces with
indefinite metric
Shkalikov A. A. (Moscow State University)

The first fundamental result on the existence of maximal
semi-definite invariant subspaces for self-adjoint operators in
spaces equipped with indefinite scalar product was obtained by
L. S. Pontrjagin in 1944. It turned out that results of this kind
have played the key role in the operator theory in spaces with
indefinite metric. Tha main developments in this area were carried
out by M. G. Krein, H. Langer and T. Ja. Azizov. We present
a generalization of Pontrjagin—Krein—Langer—Azizov theorem and
explain its connections with other nontrivial problems of operator
theory.

Rank one perturbation at infinite coupling in Pontryagin
spaces
Shondin Yu. G. (Nizhny Novgorod Pedagogical State University)

It is known that each function N(z) € N, (N, denotes the class
of generalized Nevanlinna functions with x negative squares) is a Q-
function associated with a symmetric operator S in some Pontryagin
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space Il and a s.a. (self-adjoint) extension A of S in II,, which
are uniquely determined up to unitary equivalence if a minimality
condition is assumed. In this situation we write N(z) ~ S, A in II,.

Following [1] we relate the operators in the minimal operator
representations of a generalized Nevanlinna function N(z) and of the
function —N(z)~! under the assumption that z = oo is the only
(generalized) pole of non-positive type. The results are applied to the
Q-function of S and H and the Q-function for S and H°°, where H is
a s.a. operator in a Pontryagin space with a cyclic element w, H* is
the s.a. relation obtained from H and w via the rank one perturbation
H + af-,w)w, a € R at infinite coupling o — oo, and S = H N H*°.
It turns out that the Q-functions Q(z) ~ S, H and Q*°(z) ~ S, H*®
in I, where S is the symmetric operator S = H N H*, satisfy the
relation Q> (z) = —Q(z)~ 1.

References

[1] A. Dijksma, H. Langer, and Yu. Shondin, Rank one
perturbations at infinite coupling in Pontryagin spaces, J. Funct.
Anal. 209 (2004) 206—246.

New results on spectra of Schrodinger operators
Mikhail Shubin (Northeastern University, USA)

Recent results on spectra of Schrodinger operators will be
reviewed and explained.

Consider the Schrédinger operator Hy = —A + V(z) with V' > 0
in an arbitrary open set 2 C R"™ with the Dirichlet boundary
conditions on 9€2. New necessary and sufficient conditions of the strict
positivity and the discreteness of spectrum for Hy were recently
obtained by V. Maz’ya and M. Shubin. Like in the well known
result of A. M. Molchanov (1953) about the discreteness of spectrum,
the corresponding conditions are formulated in terms of the Wiener
capacity. Molchanov’s criterion for the disreteness of spectrum in case
() = R™ can be formulated as the condition that average values of
V in closed balls B, of any fixed radius » > 0 should go to infinity
as the balls B, go to infinity, if we ignore negligible subsets of the
balls B,. Here negligibility of a compact set F' C B, means that
cap ' < ~ycap B,., where v = v, > 0 is sufficiently small. In 1953
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[.M.Gelfand asked what is the best possible (maximal) ~ for this
criterion. We answer this question by proving that any v € (0,1)
will do. It follows that the conditions with different v € (0,1) are
equivalent, so that the sets ' C B, can be considered negligible
if they occupy at most 99% of the capacity of the ball B,, or,
alrernatively, at most 1% of this capacity. This equivalence is a new
non-trivial property of capacity.

In case V = 0, the strict positivity and discreteness of spectrum
criteria for —A in L?(Q) are formulated in terms of the interior
capacitary diameter, which is a geometric characteristic of €2,
depending upon the negligibility constant v above.

Recent results by V. Kondratiev, V. Maz’ya and M. Shubin
contain criteria of strict positivity and discreteness of spectrum for
magnetic Schrodinger operators.

O cobGcTBeHHBIX 3HaAUYEHUSAX AuddepeHITnaIbHOTO
orlepaTopa C HeJOKAJIbHBIMI I'PAHUYHBIMU YCJIOBUAMMU
Cusbuerko FO. T. (Boporexkckuii rocymapcTBeHHbIH YHUBEPCUTET )

PaccmarpuBaercs nuneitnoe muddepennumanbHoe BbIpakeHue
BTOPOT'O IIOPsi/IKa C TEePEeMEHHBIMH KO3 duimenTamMmu, Jijsi KOTOPO-
ro 33/al0TCAd HeJIOKaJIbHbIEe KPaeBble yCJIOBUS, COCTOLAIINE B pPaBEH-
CTBE HYJIO HEKOTOPBIX MHTErPAJIOB OT PEIIeHUs] COOTBETCTBYIOIIE-
ro muddepeHnnaabHOro ypapHenusi. lccieayercss 3agada 0 cob-
CTBEHHBIX 3HAYEHUSIX BO3HUKAIOIIEro AuddepeHnajibHOro onepaTo-
pa. IIpenmosaraercsi, YTo MHTErpaJbl, BXOJASIINE B IPAHUIHbBIE YCJIO-
BUsl, Ha (DYHJAMEHTAJIbHON CUCTEME pelleHuil BeIyT ceOsl OlpeIesIeH-
HBIM 00pa30M (MHTErpaJsibl JOIYCKAIOT aCHMIITOTHIECKOE pPa3jIoXKe-
HIE TI0 CIIEKTPAJIBHOMY MapamMerpy). B 9TuxX ycaoBHUsIX yCTaHOBJIEHBI
aCUMIITOTHYIEeCKEe (POPMYJIbl COOCTBEHHBIX 3HAYEHUIN COOTBETCTBYIO-

mero guddepeHnnaaIbHOro orneparopa. Pabora BbIIIOJIHEHA HIPU CO-
neiicreun PO®U, npoexkT 04-01-00141.
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YTOoYHEHNSI NHTErPpaJIbHOTO HEPABEHCTBA
Komu-ByHSIKOBCKOTO 1 MX NPUJIOXKEHUS K
anddepeHInaIbHBIM yYPaBHEHUSAM
Curauk C. M. (Boponexxckuit nactutyt MB/I)

PaccmarpuBaroTrcss  yTouHEHWSI WHTETPAJHLHOTO  HEPABEHCTBA
Komu-Bynsakosckoro Buga

/f da:) < A(f,9) < /f dx/b 22)de (1)

PaszpaboTan MeTo/1, TO3BOJISIONINI KazKJIOMYy aOCTPAKTHOMY CPe/I-
Hemy mapbl GyukImit M (f, g) comocraBuTh yTOUHEHNE HEPABEHCTBA
Komu-BynsikoBckoro Bujia (1) ¢ SIBHO BBINMMCHIBAEMON BEJTUINHON
A(f,g). llpu sTOM pOM3BOJIbHBIE AOCTPAKTHBIE CPEIHUE OIIPEIEIs-
I0TCH aKCHUOMATUIECKM.

PaccmarpuBarorcsa ciejytoniye pe3ysibTaThl: METOJ MOJYyJIeHUsT
SIBHBIX (hopMyJT [iuist Besimanabl A(f, g), cpaBHEHUE Pa3InIHbIX yTOU-
HEeHUiT MeXK Iy co0oii, MOCTPOEeHNEe UTEPAIIMOHHBIX II0CJIEI0BATEIbHO-
CTell YTOYHEHUI, MOHOTOHHO CXOJAIUNXCA K JIEBOU WJIA IIPABOil Ya-
crsim B (1). [losryueHHbIe OIEHKYN TPUMEHSTFOTCST K HEPABEHCTBAM JIJIsT
IIOJIHBIX JIJIMITHYEeCKNX MHTerpaJjon Jlexkanapa, dyuknuit MurTar-
Jledbnépa m HemoJiHBIX TaMMma-(YHKIUN, g-wmHTerpagam JIxkekco-
Ha, IIPOCTPAHCTBAM CO 3HAKOHEOIPeIeIEHHON HOpMO#T MUHKOBCKOTO-
JlopeHrtta, crnenuaJbHBIM caydasiM HepaBeHCTB MUHKOBCKOTo u Xap-
. PaccmarpuBaioTcst HEKOTOPbIE BO3MOXKHBIE TPUMEHEHNS B TEOPUU
muddepeHnnaIbHbIX YPaBHEHNH.

A Method for Solution of Some Elliptic BVPs with
Discontinuous Coefficients in Domains with Cones
Skorokhodov S. L., Viasov V. I. (Computing Center of RAS)

Boundary value problems (BVPs) with Dirichlet — Neumann
boundary conditions are considered for elliptic equations of second
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order with piecewise constant coefficients in domains with cones of
arbitrary base. The coefficients have jumps on some conical surfaces
(interface surfaces) with common vertex, which coinsides with the
vertex of the initial cone.

A new method has been developed for solving these BVPs. The
principle underlying our method consists in using a system of basic
functions {Wy} that conform to the structure of the solution near the
conical surfaces of the boundary and interface. Such system possesses
good approximating properties. Most important is the fact that these
basic functions are expressed in explicit analytic form in terms of
special functions. By virtue of these features our method proves most
effective for precise computation of the solution and its derivatives up
to the conical surfaces of the boundary and interface. An important
advantage of the method is that it yealds values of exponents and
intensity factors at singularities along with the solution itself. Due
to analytic representation of the solution our method has allowed
to obtain asymtotics of the solution and its characteristics near the
vertex of the cone and near edges of polyhedral angle. The performed
numerical experiments confirmed high effectiveness of the developed
method.

This work was financially supported by Russian Foundation for
Basic Research (project 04-01-00723) and the Program N¢ 3 of
Department of Mathematical Sciences of RAS.

On Wiener type condition for quasilinear parabolic
equations
Skrypnik I. I.
(Institute of Applied Mathematics and Mechanics NASU, Donetsk,
Ukraine)

The talk is devoted to the regularity of boundary point for
quasilinear parabolic equation

ou "0 ou ou
E_Zaxal (x)t7uj%> = ap (x,t,u,%), (1)

(z,t) € Qr = Q x (0,7) where Q is bounded open set
in R™ We assume Caratheodory’s condition for -coefficients
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a;(z,t,u,€),i = 0,1,...,n, parabolicity condition and growth [£[P~!
of these coefficients if |{| — oo.

We study the condition for the point (zg,ty) € 90Q x (0,7)
that guarantees a  continuity  of  arbitrary  solution
u(z,t) € C(0,T;L*(Q)) N LP(0, T;WhP(Q)) of the equation (1)
at (zg,to)) if w(x,t) is continuous function on 92 x (0,7). They
are known such type results for p = 2 established by W.P.Ziemer
(sufficient condition) and I.V.Skrypnik (necessary condition). Our
condition on p is n2—]:1 < p < n, it means that singular equations (for
n2—f1 < p < 2) and degenerate equation (for 2 < p < n) are included
in considerations.

The main result is following: the point (zg,tg) € Q2 x (0,T) is
regular boundary point of the equation (1) for the domain Q1 if and

only if
1 1
/{Cp<B($o,T)\Q)}pT1 dr_
rn—p
0

r

Here B(xo,r) is a ball in R™ of radius r with the center ¢, C),(FE) is
p-capacity of the set ¥ C R™. The proof of this result is contained in
papers [1,2] (for p > 2) and [3,4] (for p < 2).
References

[1] Skrypnik I.I. Ukrainian Math. J., 2000, v.52, No.11, pp.1550-
1565.

|2] Skrypnik LI. Trudy Inst. Appl. Math. Mech., 2003, v.8.,
pp.147-167.

[3] Skrypnik I.I. Ukrainian Math. J., 2004, in the publication.

|4] Skrypnik L.I. Nonlinear Bound. Val. Probl., 2004, v.14, in the
publication.
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Removable singularities for solutions of quasilinear
parabolic equations
Skrypnik I. V.
(Institute of Applied Mathematics and Mechanics NASU, Donetsk,
Ukraine)

The talk is devoted to recent results obtained together with
[.I.Skrypnik and F.Nicolosi. We have established the best possible
conditions for removable singularity at the point for solutions of
quasilinear parabolic equations

0 .9 0 0
8—1: —Z 5 i (aj,t,u,a—z) + ag (w,t,u,a—z) =0 (1)

(x,t) € Q7 \(x0,t9) where Qr = 2x(0,T) and 2 is bounded open set
in R, o € Q, tg € [0,T). We assume Caratheodory’s condition for
coefficients a;(x,t,u, &), i = 0,1,...,n, growth |£[P~! these functions
as |£| — oo and the parabolicity condition.

We formulate the condition on u(x,t) in the term of the behaviour
of the function

_alP t—talP
|z — 20| it — to| >1}.

M(r) = sup { Ju(,t)| : (2,) € Qr, —— 2+

We studied the removability of the singularity of the solution
u(x,t) at the point (xg,tg) in two cases: 1) tg > 0, (zg,t9) € QT); 2)
to =20, 20 € Q, u(z,0) = up(x) for x € Q\ {xo}, ug(x) € L>(Q).

The main result is following: the singularity at (zg,tg) is
removable if M(r)r™ — 0 if » — 0. The exactness of this result
follows from Barenblatt formula for singular solution of the equation

%_1; — Apu = 0, where A, is p-Laplace operator.
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Solvability of Elliptic Problems with Distributed Nonlocal
Terms
Skubachevskii A. L. (Moscow Aviation Institute)

Let () C R" be a bounded domain with boundary 0Q) € C°*°, and
let 0QQ = 'y UT'y, where I'; are (n — 1)-dimensional manifolds, n > 3.
Consider the nonlocal problem

—Au= fo(z) (z€Q),
r, + Biu = fi(z) (xely, i=1,2).

—~
(S
~—

u

Yy
(@)
N—

We study the following cases:

1) I'; = ), and there is ¢ > 0 such that Byu = 0 if suppu C Q\Qo;

2) T's # (), and there are s»,0 > 0 such that Bju = 0 if
suppu C K2 and supp Byu C K* if suppu C Q \ Qo

3) I'y # (), and there are 52,0 > 0 and an open set  C @ such that
Biu = 0 if suppu € K2*\Q and supp B;u C K* if suppu C Q \ Qo;

Here Q, = {x € @ : dist(z, 0Q) > o},
K = {x € R" : dist(x, K) < s}, and Q is
such that in some neighborhood of each point ¢ € K the
domain () and the set () are diffeomorphic to the half-space
{z = (y,2) : 0< ¢ <m0 < 1,2 € R} and the angle
{lr=(y,2) : 0<a<p<pf<m0<r z€R" 2} respectively; ¢,
r are polar coordinates of y; the operators B; have the same orders as
the trace operators T; given by T;u = ul|p, in corresponding spaces.
This classification of nonlocal terms was proposed in [1-3].

In the first case problem (1) and (2) is Fredholm and has trivial
index in the Sobolev space W2(Q), see [1|. Problem (1) and (2) can
be reduced to an operator equation on a boundary with compact
perturbation. However the operator B; itself is not a compact
perturbation of corresponding local elliptic operator.

In the second case problem (1), (2) is Fredholm if and only if
a corresponding local problem is Fredholm in the Kondrat’ev space
H?(Q), a > 1, see [4]. Furthermore the indices of these problems are
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equal. The nonlocal problem can be reduced to operator equation on
a boundary with perturbation having a compact square.

In the third case it were obtained sufficient conditions for
Fredholmian solvability of problem (1), (2). However the Fredholmian
property of problem (1), (2) does not depend on corresponding local
problem.

The above mentioned results are obtained for a 2m-order elliptic
equation with general nonlocal boundary conditions.

References

[1] A. L. Skubachevskii, Nonlocal elliptic problems with a
parameter, Mat. Sb. 121 (163), No 6 (1983), 201-210.

[2] A. L. Skubachevskii, Elliptic problems with nonlocal conditions
near the boundary, Mat. Sb. 129 (171), No 2 (1986), 279-302.

[3] A. L. Skubachevskii, On the stability of index of nonlocal
elliptic problems, J. Math. Anal. Appl. 160, No 2 (1991), 323-341.

[4] V. A. Kondrat’ev, Boundary wvalue problems for elliptic
equations in domains with conical or angular points, Trudy Moskov.
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YcroitunuBble APOOHO-pPAIIMOHAJIbPHBIE YNCJI€EHHBIE METObI
pelleHnsi >KeCTKNX CHCTEeM HesIBHbIX aAuddepeHInaaibHbIX
YPaBHEHUN MMEPBOTO MOpsaKa

Cmonesckuii P. B., Cronspayk P. P., (HY “JIpBiBchbKka mosriTexHika”
Ykpawnna, r./IeBos, UTIM®H)

B pabore paccMOTpeHBbI OCHOBHBIE ITOJIOXKEHUsT TE€OPUU OJTHOIIIA-
TOBBIX JPOOHO-PAIMOHAJIBHBIX YUCJIEHHBIX METOJIOB PEIIeHUs 33/ 1a91
Ko 1111 HesIBHBIX HEJIMHEMHBIBX OOBIKHOBEHHBIX UM dHepEeHITA b
HBIX ypaBHEHUIT IIepBOro opdaaka. s onpesieeans nocjie10BaTe b
HocTu TeitlepoBCKUX NPHUOIMKEHUN pelteHus 3aJadid , UCIIOJIb3ye-
MBIX IIPU IIOCTPOEHUHU JAPOOHO-PAIMOHAJIBHBIX METOI0B , pa3pabdboTa-
Ha HOBasg METOAUNKA II0CJIEI0BATEBHOI'O TOBLIMICHUA TOPAAKA TOYHO-
CTH TpUOJIMKeHni. AJTOPUTM OIpeIeeHns 3TUX IIPUOJIMKEHNN He
TpebyeT pelleHnsT HeJIMHENHBIX CHCTEM aJredpamdecKux ypaBHEHU
OTHOCUTEJILHO IIePBO MPOU3BOAHON PEIeHUN , OHUCHIBACMBIX UCXOJI-
HBIMUA YPaBHEHUAMU 33/1a4U.
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UcciienoBana yCTORYUBOCTH IMOCTPOEHHBIX METOJIOB  IIPOM3-
BOJILHOTO KOHEYHOI'O TIOpsijika TodHOCTH. IlpuBesien anHam3
pPe3yJIbTATOB  YKCIEPUMEHTAJbHBIX HCCJIEJIOBAHUNE  METOJIOB  Ha,
pa3IUYIHbIX THIIAX TECTOBBIX mpuMepoB. |abstrenglishBranching
periodicity: homogenization of the dirichlet problem for an elliptic
systemAndrey S. Slutskij (Institute of Mechanical Engeneering
Problem, Russian Academy of Sciences. St.-Peterburg. RUSSTA)

The system of second order differential equation describes objects
with anisotropic fractal structure, i.e. the periodicity cells become
thinner in one directions. This structure is peculiar for certain
biological, land reclamation and fracture mechanics structures such
as crazes. A boundary value problem is considered in a rectangle. A
solution of the system satisfies the homogeneous Dirichlet conditions
on two sides of the rectangle. The other sides of the rectangle are
supplied with the periodicity conditions. An explicit formula is found
for the coefficients of the homogenized operator and an estimate of
the asymptotic remainder is derived. The approximation accuracy
depends on the smoothness exponent s € (0,1/2] for the right-
hand side in slow variables (the Sobolev-Slobodetskii space H*) and
is estimate by O(h*) as » € (0,1/2) and O(h'/?(1 + |logh|)) for
x=1/2.

Hamiltonian Feynman integrals representations for
solutions of Schroedinger equations on Riemannian
manifolds
Smolyanov O. G.

(Faculty of Mechanics and Mathematics, Moscow State University,
Moscow, Russia)

Hamiltonian Feynman (path) integrals are generated by some
pseudomeasures (=distributions, in the sense of the Sobolev-Schwartz
theory) on an infinite-dimensional manifold of trajectories in the
phase space which is the cotangent bundle of a Riemannian
manifold called then a configuration space. The definition of such
pseudomeasures, which are used in the discussed approach, are
motivated by the notion of the surface measure, on trajectories in
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a Riemannian manifold embedded into an Euclidian space, generated
by the Wiener measure on trajectories in the latter space [1], [2].

Some representations for solutions of Cauchy problem, Cauchy-
Dirichlet problem and Cauchy-Neumann problems for some
Schroedinger equations on compact Riemannian manifolds, by
Hamiltonian Feynman integrals, are obtained. Those representations
contain exponents of integrals of the scalar curvature of the
manifold; in the case of a submanifold of a Euclidian space they
may also contain integrals of the vector-valued mean curvature. Some
relations to the procedure of the BRST quantization of Hamiltonian
systems with constraints ( they correspond to Lagrangian systems
without constraints but with singular Lagrangians) are also
considered.

References

|1] Smolyanov O. G. Smooth measures on loop groups. Dokl.
Math., 1995, v.52, 3, 408 - 411.

[2] Smolyanov O. G., Weizsaecker H. V., Wittich O.,
Sidorova N. A. Wiener Surface Measures on Trajectories in
Riemannian Manifolds. Dokl. Math., 65, No.2, 2002, 239-244.

Canards in Parabolic Systems and Critical Conditions of
Self-ignition
Sobolev V. A. (Samara State University)
Gorelov G. N. (Samara State Aerospace University)

In the paper nonlinear singularly perturbed parabolic systems
which are mathematical models of thermal explosion problems are
considered. The heat transfer and the diffusion all over the reaction
vessel are taken into account.

The goal of this paper is to find the critical conditions of self-
ignition for the autocatalytic reaction in plane—parallel, spherical
and cylindrical reactors. These conditions are thought of as such set
of initial conditions due to which the exothermic chemical reaction
proceeds in the reactor for sufficiently long time to provide the
complete combustion of the reactants. In this process the temperature
should be as large as possible, so that neither thermal explosion
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occurred, nor the reaction proceeded slowly at low temperatures and
the long-period combustion of the reactant.

The critical regimes modelled by canard solutions are investigated.
The existence of canards is proved and the asymptotic expansions
with respect to powers of the small parameter are presented.

The Hardy’s Inequaluty and Positive Invertability of
Ellipic Operators
Pavel E. Sobolevskii (Institute of Mathematics, Hebrew University
of Jerusalem)

The conditions on potential of the Shrodinger operator are
discussed. They provide the positive invertability of this operator
and the exponential decreasing of correspondent parabolic operator.
These conditions are based on the Hardy’s inequality and allow
maximum principle is not valid.

Topological optimization for contact problems
J. Sokolowski (Universite Nancy 1, France)

We present the topological derivative method for shape
optimization of contact problems in solid mechanics. The asymptotic
analysis is used in order to derive the expansion of the compliance
shape functional. The topological derivative of the functional is
determined using the outer approximation of the solutions to the
associated variational inequality. Numerical results are provided for
the approach proposed.

Samaun /Iupuxie n HeitmaHa aJ1sd 3/IJIMIITUYECKON CHCTEMBbI
BTOPOI'0 MOPSJAKA B ITOJIYIIJIOCKOCTH
Commaros A. I1. , (HoBl'Y, Bemukuii HoBropos)

st JLTUIITUIECKON CHCTEMBI BTOPOTO IIOPSLIKA,
A11Ugz + (a12 + A21)Uzy + 22Uy, = 0 ¢ OCTOSHEBIME KO DuImen-
TaMH @;j € R>*! B BepxHeit moyIIOCKOCTH ¥ > () pACCMATPUBAIOTCS
zamaau Jupuxiie

u’y:O - f
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n Heitmana
/
(agluw + agzuy)‘y 0= Y-

[IpuBonsTcst siBHBIE (DOPMYJILI PEIIeHNsT YKA3aHHBIX 3a/a9 U JIal0TCs
UX TPUJIOXKEHUsT K TLIOCKOH (BOOOIE aHM30TPOITHON) TEOPUH YIIPYTO-
CTH.

On solvability of one—sided fully nonlinear parabolic
problems

Solonukha O. V. (IPSA NTUU "KPI")

One-sided parabolic problems correspond to variational
inequalities.

Let m,n € N, let 2 C R™ be a bounded domain with sufficiently
smooth boundary 992, let Qr = (0,7") x 2, and let p € [2,00). Denote
by M and M’ the numbers of different multi-indices o = (aq, -+ , )
such that |a| ;== a1+ +a, =m and 0 < |a| < m —1, respectively.

Theorem. Let A, satisfy the Caratheodori conditions, and let

D) |Aatz, )< > &GP +h(t2) VYl <m;

1<i<M+M’
2) | lz_: (AO& (tvxa('UaC) o AOé (tva;?wan)) (Ca _ 7704> >0 if n 5& C;
3) X Atz &&=z > &P —g(t ),
| <m 1<i<M+M’

where (t,x) € Qr, £ = (w,(), w € RM ¢,np e RM, ¢1,¢0 > 0,

heL,Qr), g€ Li(Qr). Then for any f, € L, (Qr), 1/¢+1/p =1,

and yg € L2(2) the set of solutions of variational inequality
J O (z—y)dedt + > [ (Aalt,z,y, -+, D™y) — ) D¥(z —y)dzdt >0
Qr la|<mQr

mio) . 07U

Vze K =qyeLy,(0,T;W"(Q)) : m‘m
is nonempty, weakly closed in C(0,7;L2(2)), and closed in
L,(0,T; Wy (€2)).

>0Vk <m—1, yli=og = yo}
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3agaun comnpsi>keHus J1Jisi ypaBHeHusi ['eJIbMroJiblia 1 ux
abcTpaKTHbBIE aHAJIOTH
Crapkos I1. A.

(TaBpuveckwuii HarEOHAJIbHBIH yHHBepcuTeT M. B.V.BepHajckoro)

MeTo/10M OTIMIHBIM OT PAOOTHI |1], n3y<deHb! crieKTpaIbHbIe 33,18
¥ CONPSIPKEHUsl JIJIsl YpaBHEHUsT [ eIbMroibiia ¢ KOMIIJIEKCHBIME T1a-
paMeTpaMu B YpaBHEHUM U I'paHndHOM ycsoBun. OCHOBHAS MJesl UC-
CJIEZIOBAHNUS — UCIIOJIH30BAHUE METOa OMINHEHHBIX (POPM U HEPEXO/T
K JINHETHOMY OIIepaTOPHOMY IyYKY, 3aBUCSIIEMY OT JIBYX Iapamer-
pos [2],[3]. IIpu momoru aberpaxTHOit dhopmyasl ['puna [4] chopmy-
JIMPOBAHBI U UCCJIEJOBAHBI aOCTPAKTHDIE AHAJIOTH 38189 COIPSIKEHI
0600IIaoNTIe 3a/a9Yl COLPSKEHNs Ut ypaBHeHus [esbMrosbna n
MIMEIOIHE TIPUJIOYKEHUST B TEOPUU CUCTEM JUTHIITHIECKUX YPABHEHMIA,
Teopun yupyroctu (ypaBHenus Jlame) m JHHEHHON TUIPOIMHAMIKN
(ypaBuenusi Ctokca).

JIutepatypa

|1] Arpanosua M. C., Mennuken P. Cnexmpanvroie s3adavwu das
ypasHenusa Iesvmeonvya co cnekmpasvroLM NAPaMempom 6 2paHu-
HOLT YCAOBUAL 1A He2Aa0K0T noseprrocmu. |/ Matemarnd. cOOPHUK.
1999, T.190, N1, c. 29-68.

|2] Crapkos II. A. Onepamopnoiti nodrod % 3adavwam conpasice-
HuA. // Ydenble 3ancKn TaBpUIeCKOro HAIMOHAJIBLHOIO YHUBEPCHU-
tera uM. B. 1. Beprazckoro. - 2002. - T.15(54), N1. — c. 58-62.

[3] Crapkos II. A. Cayuat obwezo nosooicenus oaa onepamop-
H020 NYUKA, B03HUKAIOWEL0 NPU UCCALIOBAHUY 3a00Y CONPAHCEHU.
// Yuenble 3anucku TaBpUIeCKOTO HAIMOHAJBLHOTO YHUBEPCUTETA,

um. B. . Bepuajckoro. - 2002. - T.15(54), N2. — ¢.82-88.
[4] Komauesckuit H. 1., | Kpeita C. I'. || A6cmpaxmmnasn dopmy-

aa I'pura das mpotixu 2usvbbepmosvr npocmpancms, abCmpaxmmovie

Kpaesvie U cnekmpasvrvle 3a0auu. Y KpalHChKUANA MaTeMaTUIHUA Bic-
Huk, Tom 1 (2004), Ne 1, ¢.69-97.
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JIBa mpumeHeHUsI A3 bIOHKTHOCTH CBEPTOYHBIX CTEIIeHEeN
CIIEKTPaJIbHBIX Mep

Crermua A. M. (MI'Y um. M.B../IomorocoBa)

Coxpansrornue Mepy [ npeobpaszoBanusi 17 m Th mpocTpaHCTBA
X crekTpaJibHO SKBUBAJIEHTHBI, €CJIM CONPsI?KEHBI YHUTAPHbIE OIlepa-
topul f(z) — f(Tix), neiticteytonme B L?(X, ). Ipeobpazosanne
T Ha3bIBaeTCH KECTKUM, €CJIN JJIsT HEKOTOPOU BO3pacTaloIeit moce-
JIOBaTEJIbHOCTA N; HaTypaJbHBIX umcea 1™ — Id oTHOCHTEJIBHO
cjiaboit Tomosiornu. lleHTpasmsarop mpeoOpa3oBanusi 1 3TO cHAO-
JKeHHasd cJaboit TOmoJIorueil rpymia COXpaHsdIonnX Mepy IIpeodpas3o-
BaHU, KOMMyTUPYOmUX ¢ 1.

1. CymecTByer OeCKOHEYHOE CEMENCTBO CIEKTPAJIbHO SKBUBa-
JIEHTHBIX HEN30MOP]HBIX ITpeodbpa30BaHuil ¢ HYJIEBOIl SHTPOITHEI.

2. TunuaHo CBOICTBO COXPAHSIOIIETO MEPY ITPeoOpa30BaHUS ITPU-
HaJIJIeXKaTh OECKOHEYHOMY CEMEMCTBY IOIIaPHO HEM30MOP(MHBIX YKECT-
KHUX ITPEe00pa30BaHUi ¢ N30MOP(HBIMH IIEHTPAJTN3ATOPAMH.

On resonances in potential scattering theory
Stepin S. A. (Moscow State University)

Given real-valued V(z) € C3°(R?), suppV C {|z| < d}, consider
in L?(R x S?) bounded operator A defined for smooth functions by
the formula

Ap(s,w) = s g V(az)(/g2 gp(x-w’,w')dw'>5(s—x-w)dx.

Theorem 1. Operator Ly = —0s + A/8n? with the domain
D(Ly) = {p, 050 € L2((—d,d) x S?), ¢(—d,w) = 0} is isometrically
equivalent to the generator of Lax-Phillips semigroup associated with
wave equation

(07 —A+V(z)u(z,t) = 0. (%)

Operator Ly has discrete spectrum o(Ly ) = iA, where A is the
set of resonances for (x) known to be infinite provided V(x) # 0;
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moreover, the parametrix expansion due to Hadamard and the trace
formula for Lax-Phillips semigroup imply the relationship

E: gt — b Vidr + O(t*), t]O0.
167
ALEA

This gives an approach for study of location and distribution of
resonances specifying infiniteness of A.

Theorem 2. All the resonances but a finite number can not be
located in the domains {|ReA| < [ImA|Y}, v < 1/12. If V(z) # 0

then
> Tt = o
ALEA

Theorems 1 and 2 are also generalized to the case of wave equation
(*) in the space of arbitrary odd dimension.

ITonroTa 1 6Ga3MCHOCTH CAMOCOIIPS>KEHHBIX OIIEPaTOPOB B
moYTHu npocrpanctee KpeiiHa
CyxoueBa JI. 1. (BopoHexKCKwil rOCy/TapCTBEHHBII YHUBEPCUTET)

IIycts 'H — ruanbeproBo mpocrpancTtBo, A m B — KoMmaxT-
HbIE CaMOCOIIPSI?KEHHBIE OIepaTopbl, IpuieM A — IMI0JI0XKUATEh-
HBIIT onepaTop. PaccMaTpuBaeTcs JIMHEHHBIM ONEepPaTOPHBINA MyYOK:
L()\) = A~ — \(I + B). Boupoc o nojiHore n 6a3uCHOCTH KOPHEBBIX
BEKTOPOB 3TOTr'0 ITyYKa TECHO CBA3aH C BOIPOCOM O MOJHOTE U Oa3mc-
HOCTH KOPHEBBIX BEKTOPOB oneparopa H = A(I+ B). Oneparopsl Ta-
KOT'O BHUJIa TP CIIETIUAJIbHBIX YCJIOBUAX, OJTHO N3 KOTOPBHIX HETpeMeH-
HO: oopaTtumocTh H , Briepsbie paccmarpuBas M.B. Kemxnprm . Cory4gait
camoconpsizkeHHbIX A u B ipu yciosuu ker H = {0} ucciemosan 1.11.
l'ox6eprom u M.I'. Kpeitnom. [Ipu sToM mcroab3oBaaoch, 9To omepa-
Top H sBiisseTcsa caMOCONPsI?2KEHHBIM OTHOCUTEJILHO WHIe(PUHUTHOI
merpuku [-,-] = ((I + B)-,-) u {H, [, ]} — npocrpamncrso Ilourps-
ruHa. Kpurepwuii ke TOJTHOTHI U 0a3MCHOCTH JIJTIA ITPOU3BOJIBHBIX Ca-
MOCOTPSI?KEHHBIX OTIEPATOPOB B IpocTpaHcTBe lloATparmna nmosyden
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T.4. Asuzoseim u 11.C. MoxBu10BBIM, a €ro 0b00Imenne Ha 6ojee 00-
mwmit Krace omeparopos K(H) — T.4. Asuzosbim.

Lleab nokjaga — M3I0KEHNE CBOMCTB MOJIHOTHI U 0A3MCHOCTH KOPHE-
BbIX BeKTpOB omeparopos Kjacca K(H) B BBIpOXKIEHHOM ITPOCTPaH-
crBe KpeitHa.

Hccnemosanme nogaepxxkano rpanTom PO 02-01-00353

Homogenization of a periodic Maxwell system
Suslina T. A. (St.-Petersburg State University)

We study homogenization problem for the stationary periodic
Maxwell system in the small period limit. Let I' be a lattice in R3,
and let e(x) and p(x) be I'-periodic (3 x 3)-matrix-valued functions
with real-valued entries; € and i are bounded and uniformly positive.
Let 0 > 0 be a parameter. Consider the Maxwell system

1rot (,u(a_lx))_l Z, — Wy = (, divz, = 0,
. -1 . . (1)

—irot (5(0 x)) Wy — 12, =1, divw, =0,
where q,r € L3(R3?;C?) and divg = 0, divr = 0. We study the
behaviour of solutions of the system (1) as ¢ — 0. It is known that
solutions w,, z, converge to wq, zg weakly in Lo(R?;C?), where
W, Zg is solution of the homogenized Maxwell system with constant

effective coefficients €°, u°. This result is essentially strengthened. We

represent solutions as the sums w, = wi? + w'” z, = 29 1+ 2",

where (WS,Q),Z((,q)) is solution of the system (1) with r = 0, and

( (r) (r) (q) (r)

W ', Zs ) is solution of the system (1) with q = 0. For wy"’, z;
we obtain uniform approximations in Lo(R3;C?) with estimates of
(r)

precise order. For z;’ we have

1280 — (1 4+ G7) (28 + 251, < Collr|r,, 0<o<1. (2)

Here z;, ' = zg with q = 0; ’z“((f) is solution of the "correction" Maxwell

system with coefficients €%, p® and rapidly oscillating right-hand
side (which is described explicitly); G°(x) = G(o~'x) is rapidly
(9)

oscillating matrix-valued function (also described explicitly). For we
we obtain similar approximation.

()
0
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Noether operators and holonomic D-modules
Tajima S. (Niigata University, Japan)

Noether operators which were introduced by Ehrenpreis and
Palamodov play fundamental and important roles in many branches
of mathematics. In this talk, we consider Noether operators attached
to a zero dimensional primary ideal of polynomial ring of several
variables in the context of algebraic analysis. We give an intrinsic
definition of Noether operators by making use of the theory of
holonomic D-modules and we also present an algorithm for computing
them. As applications, we investigate Jacobi’s interpolation integral
formula and derive an algorithm that compute an explicit form of
remainder by division on a zero-dimensional ideal I.

The thin film equation with nonlinear convection
Taranets R. (Institute of Applied Mathematics and Mechanics of
NASU, Donetsk, Ukraine)

The fourth order nonlinear degenerate parabolic equation is
considered in RY, N € {1,2,3}:

ws+div (|u|"VAu — [u|"Vu) = X -Vb(u), u = u(t,z), (t,z) € RTxRY,
(1)
where n > 0,m € R, Y € RY, blu) € Wi i16.([0,00)) with
b(0) = 0 and [b'(s)| < ¢|s|*",A > 0,¢ > 0. Many authors
studied the equations like (1) without the convection term. The
equations describe the evolution of height of a thin liquid film
spreading on a solid surface as well as they appear in the Cahn-
Hilliard model of phase separation for binary mixtures and the
theory of plasticity deformation. Also, the equations describe the
thin liquid films driven by the competing effects of a thermally
induced surface tension gradient and gravity. Our main goal is
a solvability to the Cauchy problem for (1) with nonnegative
initial data. The choice of the special regularizations for all
nonlinearities of (1) equation and the energy and entropy estimates
allow to obtain the nonnegative local solutions to the Neumann
1

problem in the case of m > —1,n > g(n < 4, N = 3) and
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A > max{s, 32 n — 2,0 —m — 1} (A < min{& 4} N = 3).
The finite speed of propagation is proved in case of the constructed
nonnegative local solutions of the Neumann problem. The property
of solution allows to build the local solutions to the Cauchy
problem if m > 0,n € (£:2), A € (I;u + 1+ max{n + pu,m})

8
(0 = £ min{2*,3 —n}) if N € {1,2}; and X € (1;min{*%, 4})
if N = 3, and to obtain the global solutions to the

problem mentioned above in case of more strong restriction on

A € (max{l,32=13 248 4 omin{n, 2}) if N e {1,2}
A € (max{1,22=1}:2 + min{n, 2}) if N = 3.

Joint talk with A.E.Shishkov.

Regular perturbations of the cauchy problem
Nikolai Tarkhanov (University of Potsdam, Germany)

Let X be a smooth n-dimensional manifold and D be an open
connected set in X with smooth boundary O0D. Perturbing the
Cauchy problem for an elliptic system Au = f in D with data on a
closed set I' C 9D we obtain a family of mixed problems depending
on a small parameter € > 0. Although the mixed problems are subject
to a non-coercive boundary condition on 9D \ I in general, each of
them is uniquely solvable in an appropriate Hilbert space D and the
corresponding family {u.} of solutions approximates the solution of
the Cauchy problem in Dy whenever the solution exists. We also
prove that the existence of a solution to the Cauchy problem in
Dy is equivalent to the boundedness of the family {u.}. We thus
derive a solvability condition for the Cauchy problem and an effective
method of constructing its solution. Examples for Dirac operators in
the Euclidean space R" are considered. In the latter case we obtain
a family of mixed boundary problems for the Helmholtz equation.

References

[1] A. Shlapunov and N. Tarkhanov, Mized Problems with a
Parameter, Preprint 2004/02, Institut fiir Mathematik, Universitét
Potsdam, 2004, 28 S.
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Weighted Schur classes and functional model
Tikhonov A. S. (Taurida National University)

Let G4 be a multiply connected domain, C = 0G4
be a Carleson curve, 914+ be separable Hilbert spaces.
Let Z4((),( € C Dbe operator-valued functions such that
5., 57 € L¥(CLOW), Z4(0) = Ea(0), Eul) = 0,
We consider weighted Schur classes S= of operator-valued
functions ©((¢) such that © € H>®(G4, L(M,91)) and
1O(Onllc.~ < |n|l¢,+ for all n € DNy, and a.e. ¢ € C, where
ml|lcx: = (Ex(Q)m,m)Y2 m € Ni. For operator-valued
functions of this class, one can define notions of inner, outer, pure
function and construct a functional model of S.-Nagy-Foias type.
We systematically study relations between properties of functions of
class S= and the corresponding properties of the functional model.

HenokajbHbIe 3aJa4n aJisi aOCTpaKTHBIX

auddepeHITnaIbHBIX YPaBHEHU
Tuxornos U. B. (Mocksa, MUDPU)

B 6anaxoBom mpoctpancTBe E Ha orpeske [0, T'] paccmarpuBaeTcst
3a1a4a

du(t)
dt

— Au(t) (0<t<T), !LTu@ymu):o. (1)

31ech A — JIMHENHBIN 3aMKHYTBII omepaTop B F, ckajaspHas QyHK-
st (4(t) umeer orpanmvennyo Bapuanuio Ha [0,7]. Cunmraem, dTo
uHTErpas mo Mmepe du(t) He MOKeT ObITH Cy»KEeH Ha ITPOMEKYTOK
menbinuit, yem [0, T]. V3y4uaercs BOPOC €IMHCTBEHHOCTH PEIEHMUSI.
CaoiicTBa 3aa4qn (1) BBIpaKaOTCS Yepe3 HyJIl XapaKTePUCTUIECKON

dyHKIINT .
Lgy:A Mdu(t) (A e Q). (7)
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CripaBe /TUB KpUTepHii e IMHCTBEHHOCTHU: JIJIsT TOTO 9T00BI 3a1a4a (1)
nMesa TOJIBKO TpuBHabHOe pertenne u(t) = 0, HeoOXOAMMO U JI0CTa-
TOYHO, YTOOBI HU OJINH HYJIb XapaKTepUCTUIecKo# pyHKimm (2) He
OBLT cCOOCTBEHHBIM 3HadeHneM oneparopa A. B mokiiaze obcy»kaeTcst
9TOT pesysbrar u ero ciaegctsust (cm. [1]). OraenpHO paccmarpuBa-
eTcsi 0000IIeHNEe Ha HEJIOKAJbHOE YCJIOBHE ONEePaTOPHOrO BUIA.
JIuteparypa

|1] Tuxonos U.B.// Uzsectuss PAH, cepusi marem. 2003. T.67.

N 2. C.133-166.

Global Well-posedness for Three-Dimensional Planetary
Geostrophic Models of Ocean Dynamics
Edriss S. Titi (Departments of Mathematics, Mechanical and
Aerospace Engineering
University of California, USA)

The basic problem faced in geophysical fluid dynamics is
that a mathematical description based only on fundamental
physical principles, which are called the “Primitive Equations”, is
often prohibitively expensive computationally, and hard to study
analytically. In this talk we will survey the main obstacles in
proving the global regularity for the three dimensional Navier—
Stokes equations and their geophysical counterparts. However, taking
advantage of certain geophysical balances and situations, such as
geostrophic balance and the shallowness of the ocean and atmosphere,
geophysicists derive more simplified and manageable models which
are easier to study analytically. In particular, I will present the global
well-posedness for the three dimensional Benard convection problem
in porous media, and the global regularity for a three dimensional
viscous planetary geostrophic models. Furthermore, these systems
will be shown to have finite dimensional global attractors.
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On Determination of Certain Conductivity Distribution
via Partial Boundary Measurements
Trooshin 1. Yu. (Precision Mechanics and Control Institute of
Russian Academy of Sciences, Saratov )

We considered an inverse conductivity problem to identify
conductivities of special type via partial boundary measurements
when the given domain is a rectangle and the conductivity depends
only on one variable. We proved unique identifiability in this case
using classical results of the inverse Sturm-Liouville theory. This
work was done jointly with Prof. Hyeonbae Kang (Seoul National
University, Korea) and June-Yub Lee (Ewha Womans University,
Korea)

AcuMOTOTHKA MO MapaMeTpy BA3KOCTH KPAEBbIX 33/1a9
ra30BOM JUHAMUKHA
Tymames B. A. (O6ranbck I'T'Y Uacturyt AToMHO#H DHEPreTHKH)

PaccmarpuBarorcs 3a1a4n 0 MOPINTHE U UCTEYEHUN BSI3KOI'O ra3a B
BakyyM [1]| /7151 OTHOMEPHOTO U3IHTPONMIECKOTO TEIEHUST BSI3KOTO I'a-
3a B 3ilj1epoBoii cucreMme KoopauHaT. CTPOUTCS IO METOLY IIOrPaHMIY-
HBIX (DYHKIMIA [2] acCHMIITOTHIECKOE Pa3JIOZKeHNne BBICOKOTO MOPSIIKA
II0 MaJIOMy IIapaMeTpy BSI3KOCTU I PeIIeHu yKa3aHHBIX 33/a4, a
TaK>Ke BCIIOMOTATEJILHBIX 3aad Jj1s1 ypaBHeHus broprepca. Ocoben-
HOCTBIO YKA3aHHBIX PA3JIOXKEHUN SIBJISIETCST TO, 9TO Ha CJAa00M pa3phl-
Be OHU CTPOSITCS II0 CTEIIeHSM M, B TO BpeMsi KaK Ha CUJILHOM pPa3pPhl-
Be II0 CTEIIeHSIM I C UCIOJb30BAHINEM YIJIOBBLIX ITOIPAHUIHBIX (DYHK-
nwmii. st ypaBuenust Biroprepca, Kak u 1jiss 0000IIIEHHOIO YPaBHEHMSI
Broprepca, naercsa moiaHoe 060CHOBaHHE aCUMIITOTUYIECKIX PaA3JI0XKe-
HUil 10 cxeme paboThl (3], /Ist 338789 ra30BOil JUHAMUKHU TIOJTYyIEHO
000CHOBAHHE II0 HEBSI3KE.

JIutepatypa

|1] PoxectBenckuit B. H., dnerxo H. H. Cucmemot keazusuneri-

HOLT YPABHEHUT U UL NPUAOAHCEHUA 6 2a3060U dunamuke. M.: Hayka,

1978.
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|2] BacumseBa A. B., Byryzos B. @. Acumnmomuueckue pasao-
HCEHUA PEUWEHUT, CUHRYAAPHO 803 MYweHHbr ypasherud. M.: Hayka,
1973

[3] Tymames B. A. Acumnmomuxa pewenua nauarvro-kpaesot

3adavu das 0606uLenmno20 ypasrenus Bropeepca.// K. Borauca. Ma-
TeM. 1 mareM. ¢hu3. 2004. T.1

Ycii0BUsI CaMOCONPSI2KEHHOCTY HEKOTOPBIX OMEPATOPOB
BO3HUKAIONINUX MTPU BTOPUYHOM KBAHTOBAHUE
TBepurunos U. /1.

Nzyygalorca auddepeHnumabHbIe ONepaTopbl Ha TPOCTPAHCTBE
Bunepa—Curana—®oka Lo (Q, 1 5=5) (1 m=rTayccosckas mepa c
Vool vE-!

VBT
2

KOPPEJAIIMOHHBIM OIEepaTOPOM ) UMeroIue CJIe YOI BUT:

~ 2f f
H(f)(x) = tr(—d— +2vVBx ® (Cil——
X

d?x

—Qij—}f{ ® T'(x) + 2ivVBx ® T'(x) - f(x) — if(x)T).

Mmage roBopsi N3y4arTCsi KBAHTOBbIE TaMIJIBTOHUAHBI, 101y YeHHbIE
13 KBaJpaTuIHON PyHKINU ['aMUIbTOHA I0C/Ie IPUMEHEHUS IIPOIIec-
ca kBaHnTtoBanuss Bunepa—Curajna—®Poka. OcHOBHOII yIIop cJiejlaH Ha
HAXOXKJIEHWEe YCJIOBUI (Ha KBaJIPATHIHYI0 POPMY U Mepy) IPU KOTO-
PBIX JaHHBIE OIIEPATOPHI OYIYT CAMOCOIPSI?KEHHBIMH B CYIIIECTBEHHOM
Ha 00JIaCTAX CIIeIUaJIbHOTO BUIa. Bce pe3yibTaThl MOJIYUEHBI IIyTeM
ABHBIX ITOCTPOCHUA.

DJieMeHTapHbIe POTaIlUN ONEePATOPOB B IMPABUJIbHBIX
0aHaxXOBbIX ITPOCTPAHCTBAX
Termkesuna /1. JI. (TaBpudeckuii HAIIMOHAIBHBIH YHUBEPCUTET HM.
Bepraickoro, Cumvcpepomnoib)

Pacemorpum (X, [, -], || - ||) — mpaBumiabHOoe GaHaxoBO MpPOCTpaH-
CTBO C MHICDUHATHOR METPHUKOH |-, -] M KaHOHIIEeCKO# HOpMOii || - ||
(em. [1],[3]). Hycrs ©, ©® — HeKOTOpble NpaBUIbHbIE OGAHAXOBBI
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npocrpancrea, u T € L£(X,9). Oueparop U € L(X[+]D,Y[+]D)

HA30BEM  asemenmaprot pomavuetd ( cp.[2] mus cayuast npo-

cmparncme Kpetina) omeparopa T, ecim U — yHuUTApHBIN omepa-

Top (B CMbIce WHIe(UHUTHOW METPHUKH), TPEeJICTaBUMbBIA MaTpU-
. T D ~

neiit U = [ oI ], rie onepaTopbl DD, DD yI0oBAETBOPSAIOT YCJIO-

pusm: ker D = {0}, ker D! = {0} (D' — conpsxxéunplii omepaTop

K D orHOCuTEIBHO [+, -]). [lony4en cieayromuii pesyabrar. Teopema.

Ilyecmy X, Y — npasusvrvie baHaxrosv, npocmparcmea. /las ar060-
20 onepamopa T € L(X,9)) cywecmeyem ssemeHmapras poOmauus
U € LE[+H]D,D[+]D), 2de ®, D — nexomopvie npasusbhoie Gara-
T06bL NPOCMPAHCMEA.
JIuteparypa

|1] Aponmaita P. Keadpamuunvie popmov, Ha 6eKmopHbr npo-
cmpancmeax/ / Maremaruka (c6. mepeBogoB). —1964. .8, Neb. —
C. 105 -168

|2] Dritschel M. A. and Rovnyak J. Operators on indefinite inner
product spaces, Lectures on operator theory and its applications
(Waterloo, ON, 1994). —Fields Institute Monographs —vol.3 — Amer.
Math. Soc., Providence, RI, 1996. p. 141 -232

3] BognarJ.  Indefinite  inner  product  spaces.  —
Berlin.: Springer. — 1974. — 225 p.

On slowdown of wave packages in periodic media

B. Vainberg (UNC at Charlotte, USA)

This is a joint work with S.Molchanov.

The goal of this work is the analysis of possible mechanisms
of slowdown of propagation of wave packages in periodic media.
This slowdown is crucial in many applications. For example, it is
fundamental for synchronizing the work of very fast optical elements
and much slower electronics in many devices. The problem of creating
compact and efficient optical delay devices has not yet been solved
technologically, but for the last several years it has been very actively
discussed in applied physical literature. A special coupled resonators
optical waveguide (CROW) is very often suggested as a base for an
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optical delay device. It can be realized as a set of identical periodic
cavities in a dielectric medium.

We provide a simple mathematical model for CROW type devices.
The model describes propagation of wave packages through finite
slabs of periodic media. An incident pulse is considered whose
frequency is distributed in a small neighborhood of a singular
frequency for which the dispersion relation of the medium is very
flat, and the group velocity (for the infinite medium) is small. The
main conclusion from considering this model is the following. Under
appropriate conditions, only a negligible part of the energy of the
incident pulse goes through the media with the speed of light. The
major part of the energy which enters the slab propagates with the
group velocity. The slowdown is related to the multiple reflection of
the light inside of the medium. The price to pay for this slowdown is
the reflection of the main part of the pulse.

O AuckpeTHOM CHEKTPE HEeCaMOCOIPAXKEHHbIX
anddepeHIInaAIbHBIX OIIEPATOPOB
BaJjee H. @. , Cynranaen 4. T.

(r.Ypa, Bamkupckuii rocyapcTBeHHbIH YHHBEPCUTET)

B nmannoi#t paboTe paccMaTpUBAIOTCS BOIPOCHI JJOKAJIU3AIUNA JTHC-
KPETHOT'O CIEKTPa HEeCaMOCONPSKEHHBIX TUP@EPEHITNATHHBIX OTle-
PaTOPOB C KOMIIJIEKCHO3HAYHBIMU Ko3ddduruentamu. s ncciiemno-
BaHUS JIOKAJM3AIINN CIIEKTPa B KOMIIJIEKCHOM IIJIOCKOCTH aBTOPaMU
IIpeJIjIaraeTcss MeTO, OCHOBAHHBIA Ha CHEIUAJIbHBIX HN30CHEKTPaJIb-
HBIX JIepOpPMAaIIsIX, KOTOPhIe COeINHSIOT UCXOIHBIN orepaTop ¢ boJiee
IIPOCTBIM OITEPATOPOM.

Oxka3aJI0Ch, YTO YKa3aHHBINA METO ABJISIETCS JJOCTATOTHO YHUBED-
CaJIbHBIM U yIOOHBIM HHCTPYMEHTOM M3yYEeHUs JUCKPETHOI'O CIEKTPa,
IMMIPOKUX KJIACCOB KaK OOBIKHOBEHHBIX JIMHEHHBIX Auddepenimab-
HBIX OIIEPATOPOB, TaK U AuddepeHInaIbHbIX OIIePATOPOB B YaCTHBIX
IIPOU3BOJIHBIX, 3aJaHHBIX B OIPAHUYEHHBIX WA HEOTPAHUIEHHBIX 00-
JIACTSX.

[IpuBesieM XapakTepHbIil pe3yabTar.

Paccmorpum 3a1a9y Ha cOOCTBEHHBIE 3HAYEHUS.

LNy = =4y + M(@)y = 0, 2 € (0,1) y(0) = y(I) = 0, vze

€T
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q(x)- KycodHO-aHAJIUTHUIECKAsl KOMILIEKCHO3HAYHAs  (DyHKIHSI,
arg q(x) # const. Ilpu HEKOTOPBIX HEOIPAHUIUTEIBHBIX YCJIOBUSIX HA
q(x) MBI JOKa3bIBAEM, YTO CIIEKTP 3TOIO OIEPATOPa JIOKAJIU3YETCS
BJIOJIb KOHEYHOIO YKCJIa JIydeil B KOMILIEKCHOH IIOCKOCTH, U JAJee
BBIUHC/ISEM ACAMITOTHKY COOCTBEHHBIX 3HAYEHUN PACIOJIOKCHHBIX
BJOJIb 9TUX JIYYeIl.

O cucremax AByX CUHTYJISIPHO BO3MYIIIEHHBIX
KBa3MJIMHEMHBIX YPAaBHEHUI BTOPOTO MHOPsiIKa

BacmibeBa A. B. (MI'Y)

PaccMaTpuBaIoTCs CHCTEMBI BHIA!
ey = Alx,y)y + B(z,y), {y,2=9y € R*,0< x < 1}. (1)

1) 3amaua Kormm

y(0,€) =y",  2(0,¢) = 2°/e. (2)

ssecTHO, uTO B OofHOMepHOM ciydae (y,z € R') samaua mme-
eT pelIeHHe C IOIPAHUYHBIM CJA0EM Ha OJHOM KOHIIC: JIEBOM IIPH
A < 0 u mpasowMm, kora A > 0, HO ycjoBust (2) 3ajaHbl yKe MpH
r = 1. B aBymeprom ciydae 3ajgada (1)—(2) paccmorpena B mpe-
nojioykenusix, korma Re); < 0, (i = 1,2) u Kaxjgasg u3 BeJIUINH
Ai1dyy + Ajadys, (i=1,2) saiasiercs moHBIM TudHEPEHITHATIOM.

2) KpaeBas 3a1a1a

y(07 6) - yO’ y<17 6) — yl' (3)

B cayuae a) Re); < 0 pemrenne mmeer MOTPAHUYHBIN CJIOM CJle-
Ba W ACHMITOTHKA CTpPOUTCS Ha 6Oase 3amaun Komm. B cioydae 0)
A1 < 0, Ay > 0 pemenue umeeT IIOTPAHUYHBIN CJI0I Ha 00eHX I'pa-
HHAIAX U ACUMITOTHKA CTPOUTCS C HUCIIOJb30BAHUEM OIIPeJIeIeHHOMN
MoIU(UKAIINT CTaHAAPTHON cxembl. KoHTpacTHasi cTpyKTypa THIIa,
CTYIIEHBKH B CJIy4ae a) BOOOIIe TOBOPsI He CYIECTBYET, HO TOSIBJISIET-
cs1 B caydae 0).

3) Kpurnuecknit ciydait

ey = Alx,y)y +eB(z,y), {y,2=y € R*,0<x<1}. (4
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3aech npenanogaraercs, 9ro A1 < 0, Ay = 0. Boeipoxknennas 3a-
JTada MPUBOJUT K MHTErpo—auddepeHnnajbHOMY ypaBHeHTo. To-
OBbI BBIPOXKIICHUE OBIJIO PErYJIAPHBIM, KOMIOHEHTH 20 JOIKHBI OBITH
CBA3aHDI.

YCTOMYNBOCTh TPAEKTOPUII B OKPECTHOCTH
TOMOKJIMHNYECKOIl KPUBOMI
Bacuiweba E. B. (Caukr-Ilerepbyprekuii ['ocymapcrBeHHBIH
Yuusepcurer)

PaccmarpuBaercst TpexmMepHas aBTOHOMHasI cucTeMa JuddepeH-
MUAJLHBEIX ypaBHeHnit Kiacca O, mMeromas w-IeproiaecKoe IBH-
)Keane 'y W rOMOKJIMHUYECKoe K HeMy JBmKeHue ['s. YcroitamBoe
1 HeyCTOYmBoe MHOrooOpas3usi KacalTcd B Todkax Kpupoi ['s. Pa-
Hee B paborax lBanosa b.®., Heroxayca III., [IIunpuukosa JI.II. u
JIp. OBLJIO IOKA3aHO, UTO MPU OMPEIEIEHHOM CIIOCO0e KacaHWs TaKhe
CHCTEMBI MOT'YT MMETh OECKOHEYHO MHOT'O YCTOWYUBBIX II€PUOIUYIE-
CKUX PeIeHuil, TPAeKTOPUU KOTOPLIX JIeXKAT B MaJIOM OKPECTHOCTU
I'y UT',, 1o mo kpaiineit Mepe OaNH U3 XapaKTEePUCTUIECKUX ITOKa3a-
TeJiell CTpeMUTCs K HYJIIO IIPU CTPEMJIEHUN Mepuoja K 0eCKOHEeIHO-
cru. Ileap paboTbl — MmoKa3aTh, YTO IPU U3MEHEHUH CII0CO0a Kaca-
HIUS YCTOMYMBOIO W HEYCTONYIMBOTO MHOTOOOpa3nit B TOYKaX KPUBOit
I'5, cymecTByeT KJjlacc cuCcTeM, UMEIONINX CHEeTHOe MHOYKECTBO YCTOM-
YUBBIX IIEPUOJIMIECKUX PEINIeHnil, XapaKTepUCTUIeCKne ToKa3aTe /Il
KOTOPBIX MEHBITIe HEKOTOPOT'O OTPHUIATEIHLHOTO YUCJIA.

On solvability of the boundary value problem for Poisson
equation
with dynamic boundary condition in a domain with a
corner point
Vasylyeva N.
(Institute of Applied Mathematics and Mechanics of NASU,
Donetsk, Ukraine)

We consider in weighted Holder classes the unsteady boundary
value problem for Poisson equation in the domain with a corner

233



point. It is supposed the right-hand side of the equation depends
on time and consequently the desired function depends on time as a
parameter. The boundary condition contains the linear combination
of the spatial and the derivatives and, moreover, a factor in the
time derivative is singular with respect to the distance to the corner
point. We construct the appropriate weighted Holder spaces such that
there are the coercive estimates for the solution of the problem. The
similar problem was studied earlier by V.A. Solonnikov and H.V.
Frolova in Sobolev spaces. However, the methods are applied to get
the estimates in Holder spaces are essentially different from ones in
the Sobolev classes. Note that, the studied boundary value problem
may be considered as a model problem under investigation of free
boundary problems (Stefan or Hele-Shaw problem).

Riesz Basis of the Root Functions of the periodic boundary
value problem
Veliev O. A. (Dogus University, Turkey)

Let L be the operator generated in L2[0,1] by the ordinary
differential expression of even order with the complex-valued
summable coefficients and the periodic or antiperiodic boundary
conditions. We obtain the asymptotic formulas for eigenvalues and
corresponding eigenfunctions of the operator L. Then using these
asymptotic formulae, we find the conditions on coofficients for which
the root functions ( the eigenfunctions and associated functions) of L
form a Riesz basis in L2(0,1). Note that the periodic and antiperiodic
boundary conditions are regular boundary conditions, but are not
strongly regular boundary conditions. Therefore, in general, the root
functions of L do not form a Riesz basis, they form a basis with
brachet ( see [1]).

References

[1] A. A. Shkalikov, The basis property of eigenfunctions of an
ordinary differential operator, Uspekhi Mat.Nauk 34 (1979), no.
5(209), 235-236.
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NuTerpupyemasi kpaeBasa 3a/a4da JJid 1ienoyku BosabsTeppa
Bepemarua B. JI. (UacTUTyT MATEMATHKH C BBIIUCTATETHHBIM
meHTpoM Y pumckoro HaydHOro mearpa PAH)

Ilenouka BoJsmbreppa

én — Cn(cn—i—l - Cn—l)a

riie ¢, = cp(t), t € R, n € N, sBisiercss XOpoIo u3y4eHHbIM 00b-
eKTOM TEOPUU HHTErPUPYEMbIX cucreMm. llocTapieHa 3a/1a49a OTBHIC-
KaTh CPeJI KOHEYHO30HHBIX (KBA3UIIEPUOIMIECKUX) PEIeHU 1ernod-
k1 Bosbreppa Te, KoTopble yIOBIeTBOPSIOT TaK Ha3bIBAEMBIM HHTE-
I'PUPYEMBIM KPACBLIM YCJIOBHUSIM Ha, IIOJIyOCH IO IepeMeHHoil n. Mc-
KOMBIE PeIIeHnsI IPeIbABICHbI ¢ IIOMOIILIO SIBHBIX YCJIOBHUI Ha Ia-
paMeTpbl PUMAHOBONH IOBEPXHOCTH, OIPEEIAIONeii KOHEUHO30HHbIE
dopMyILI 1 OrpaHmYeHnit HA COOTBETCTBYIOIINE AUBU30PLI, IPUYIEM
3aJ1aI01Iee UX YCAOBUE UMEET BUJ CUCTEMBI aareOpandecKux ypaBHe-
HUIA.

CobcTBeHHOE 3HadYeHne KaK (PyHKIUS MOTEHITAIA
Bunokypos B. A. (MI'V/IT), CagoBununii B. A. (MI'Y um. M.B.
JlomonocoBa)

[lepBasi kpaeBas 3amada Ha orpeske [0,f], cocrosimas u3 aud-
dbepenmmanbaoro ypasuenus y’' + (A — q(z))y = 0 u rpaHUIHBIX
yenosuit y(0) = 0,y(¢) = 0, comocTaBisieT KaxKJ10#f BEIECTBEHHOI
dbyunuu ¢ € Lq1[0,¢] u momepy n € N BelecTBeHHOE COOCTBEHHOE
3HadYeHne \,, KpatHoctu 1. Takum obpazoM, JJId KaxKJI0TO HATYPaJIb-
HOT'O YHUCJIa N OmpejesieHo orobpaxkenne A\, : L1[0,¢] — R. Kpowme
U3BECTHBIX CBOMCTB 3TOT0 0TOOparKeHusl: MOTOHOHHOCTH, JINHEHHOCTH
110 KOHCTaHTaM, J1udPEPEHIIUPYEMOCTH, — YCTAHABIUBAIOTCI TAKKE
cJemyromue 2 cBoiicTBa:

1) muist smoboro nHomepa n € N n 1106010 €100 KOMIIAKTHOI'O MHOKE-

crBa G C Ly cyxenme \,| ecTh cj1ab0 HempepbiBHAsT (DYHKIIHS;
G
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2) mepBoe cobcTBeHHOE 3HaUEHHE \1(¢) eCTh BOrHyTasl C1abo0 MOJIyHe-
IIpepbIBHAA CBEpPXY (DyHKIMS Ha O0aHAXOBOM HpOCTPaHCTBE L.

BBossaTCs TOUHAS BEPXHSAS IPAHb \y, () U TOUHAS HUKHSAS TPAHD
Anp(t) m-HOTO COOCTBEHHOTO 3HaUeHHs A (g) Ha 3aMKHYTOM IMape
paguyca t > 0 c meHTpoM B Hyje OaHaxoBa IpocTpaHcTBa L, 1
U3yJal0TCsA CBOMCTBA 3TUX (pyHKIMiA. B 4acTHOCTH, ycTaHABINBAETCS
cBeJieHne 3TUX (DYHKIMI K CJIydaio IepBOr0 COOCTBEHHOTO 3HAYEHUSI
Anp(t) =n2A1p (72) 5 A0 () = 02, (5) -

OcHOBHBIE pe3yJbTaThl OIMyOJMKOBaHbI B craThe [1]. Pacmupen-
HOE U3JI0YKEHHE IPEICTABICHHBIX Pe3yJIbTATOB CMOTPUTE II0 aJPeCcy
"http://vinokurov.150m.com /eval.html".

JIutepaTpypa

[1] Bunokypos B. A., Cagosanunit B. A. O epanuyax usmenenus

cobcmeernH020 3Haverus npu udmeneruu nomernyuana. 2003. T. 392.

Ne 5. C. 592-597.

Approximation of trajectories lying on the global attractor
of a hyperbolic equation with rapidly oscillating in time
external force
Vishik M. I. (Institute for Information Transmission Problems,

RAS)

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

Mentioned above approximations and error estimates were found
for the non-autonomous dissipative wave equation of the form

O?u + y0u = Au — 6*u — f(u) + g(x,t/e)

with periodic boundary conditions, i.e. x € T™. Here ° > 0, v > 0,
|f(w)] < C (JulP** +1), where p < 2/(n—2) for n > 3. The function
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f(u) also satisfies some additional conditions. The function g(x,t/¢)
has an average g(x) as e — 0+ .
We assume that the wave equation

07t + 70t = At — 6°u — f(u) + g(z), = € T",

with averaged external force g(x) has a finite number of stationary
points and all of them are hyperbolic. In this case, the global attractor
A of the averaged equation has a simple structure: it is the union of
unstable manifolds issuing from the stationary points.

We have proved the following main result: any piece of trajectory
lying on the global attractor A. of the initial equation and having the
time length proportional to the logarithm log(1/e) of the oscillating
frequency 1/ of the exiting force can be approximated by using a
fintte number of pieces of trajectories lying on the unstable manifolds
of the averaged equation. We have also found the explicit formula for
the error estimate of this approximation. We have proved that this
error estimate 1s proportional to a certain power of €.

This result implies the following estimate for the Hausdorff
distance from A, to A :

distg (A., A) <e®,

where @ > 0 and a depends on the data of the equation. Here H
denotes the energy space.

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

The results are obtained in collaboration with professor
V. V. Chepyzhov.
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OcobennoncTn ycaoBuii Heiimana B 3agade
HITypma-JInyBuiijisi ¢ CUHTYJISIPHBIM BECOM
Biaaguvupos A. A. |, Illesinax U. A.
(MockoBckmit rocy1apCTBEHHBII YHUBEPCHTET
um. M. B. JlomoHocoBa)

Ha orpeske [0, 1] paccmarpuBaercs 3agada [ rypma-JInysumis ¢
CUHI'YJIAPHBIM BECOM

—y"(x) = Ap(x)y(x) (1)

¢ ycnoBuamu Jnpuxite mim Heitmana ma KOHITaX OTpe3Ka.
[penmonaraercs, uro dynxuus p € Wy 1[0,1] (ara zamaun Heii-

©)
mana) mu p € W5 [0,1] (s 3amaun dupuxite). 3uaxoomnpeesén-
HoCcTH (DYHKIMU p He Tpebyercs, mosTomy 3ajada (1) MoxkeT ObITH
unedbunuTHol. Jlaéres onpenesenue mydka 1, (\), oTBedaroero 3a-
naqe (1). Usyuatorcst ero criekrpasbabie cBoiicrBa. Chopmynmupyem
OCHOBHBIE PE3YJIbTATHI.

Teopema 1. Cobcmsennvie snaverus nywka 1T,(\) aeasromes
NPOCMBLMAU.

HHasnbHeiimue cBoiicTBa (GOPMYJIMPYIOTCA B ClIydae apudMeTude-
ckoro camononobust pyukmm P € Ly[0, 1] — mepBooobpasHoii dyHK-
UK p.

Teopema 2. Qynkxuus pacnpedeseHus cOOBCMEEHHBLT 3HAYEHUTL
nywxa T,(\) umeem eud

N(\) = AP (s(In\) + o(1)),

ede D € (0,1) — cnexkmpasvras pasmeprocms gynkyuu P, evrvucas-
emas u3d Yycaosul camonodobus, s(t) — nepuoduueckas HENPEPLIBHAA
PYHKUUSA.

Ecimm P — dyHKIUS KaHTOPOBCKOI'O THUIIA, TO COOCTBEHHBIE 3HAa-
JeHns 00J1aJIal0T JIOMOJHUTEbHBIMI CBOMICTBAMMU:

Teopema 3. B cayuae 3adavu Hetimana u peayaaprozo camono-
dobus cobcmeerHvle 3HAMEHUA 004a0a10M CBOTICMBOM Aop—1 = VA,

238



Aop = Vllp, n = 1,2..., 2de u,, — cobcmseernvie 3navwerus 3ada-
wu (1) ¢ kpaesvim ycaosuem Hetmana 6 Hyae u mpemvpum Kpaesvim
YCAOBUEM 68 EQUHUUE. UV — “UCAO0, onpedeasemoe camonodobuem P.
Pabora mognepxkana rpanrom PODU Ne 04-01-00712 m rpanTom
«IlomnmepkKu Beaymux HaydHBIX HIKOJI», rpanT Ne HIII-1927.2003.1.

O6 omnenkax perenuil AudepeHnuaIbHbIX YPAaBHEHUN C
IIocJjie 1eiiCTBUEeM

Bitacos B. B. (MI'Y)

Paccmorpum HaYIAJIbHY O 33,1y TSI CHICTEeMBbI
nuddepeHInaIbHO-Pa3HOCTHBIX YPaBHEHMI

ZZA,W @) (t — hy,) +ZB D (¢ — s)ds = f(t),t >0, (1)

k=0 57=0

u(t) = g(t),t € [—h,0]. (2)
3necs Ag; - MaTpumbl pasmepa T X I €  IOCTOSHHBIME
KOMILJIEKCHBIME 9JIEMEHTaMU, 3JIeMeHTbl Marpuil-bynknuit B, (s)
npuHa Ie)kaT TpocTpaHcTBY Lo(0,h), umcia hy TAKOBBI, €UTO
O=ho<hy <---<hp,=h
O6o3naunmM gepes L(\) XapaKTepUCTUIECKY IO MATPHUILY-(DYHKITHIO
omxaopoaHoro ypasuenust (1) (cm.[l]) wepes I[(A) = detL()\), depes
Ag Hymm [()), yHOpsiJOUeHHBIE B HOPsJKE BO3PACTAHUS MOJYJIEH C
y<IeTOM KPATHOCTH Vg, depe3 A MHOXKecTBO Beex Hystei dymkmmu [(\).
Teopema. I[lycmv detAg,, F# 0,detA,n,, # 0, Pynxyus
g(t) € WI'((—=h,0),C"), ¢ynxyua f(t) € L2((0,T7),C") dasa arbozo
T>0. Tozda 3adava (1), (2) 00n03HawH0 pazpeuwsuma 6 npocmpaHcmee
W ((—=h,T),C") daa arwbozo T>0, u drs ee pewenusn u(t) cnpased-
AUBA OUEHKE

[ullwon —n,ey < do(t + 1)M_1€33P(%+t)HgHWgn(—h,O)-F
t

it (= 5+ DR Deap(2sey (¢ - )| F)Eeds) V2t 2 b

(3)
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c nocmoantvimu dy u di ne 3asucawumy om Gynkuuld g u f u ee-

auvunos T > 0, npuvem sy = sup Re)y, a nocmoannas M onpede-
AqEA

AfEMCH cmpyxmypots xopret gyrryuu [(A) (mogpobuee cm.|2]).

B cay4dae ormesmmoctn MHOXKECTBA A (/\ir;f;\ | Ap — Ag |> 0) Be-
p q

mmanaa M < N = max v,. IIpn srom, onenka (3) sBisercss HeyIyd-
AgEA

maemoii. OHa ycummBaeT U 0000IIaeT OIEHKHN paHee YCTaHOBJIEHHBIE
B [1],[3].

Pabora nognep:xkana PODU (rpart Ne02-01-00790) u rpanTom
ITO/IJIEP>KKM BeLymuX HaydHbIX ko1 HITI-1927.2003.1.

JIutepaTtypa

[1] Boracos B.B., Mensenes JI.A. doxn. PAH. 2003, 1.389, Ne2,
c.156-158

|2] Bimacos B.B., lsanos C.A. Anrebpa m amanuz, 2003,1.15,
BbII.4, c.115-141

[3] Baacos B.B., Usanos C.A. Joxs. PAH. 2004, 1.396, Ne3, ¢.3-5

The Cauchy problem for strictly hyperbolic operators with
small parameter at principal derivatives
Volevich L. R.
(Keldysh Institute of Applied Mathematics Russia
Acad.Sci.,Moscow)

The Cauchy problem for PDO of the form

N
P(t,x,0;,00,€) = Y NI P_j(t,x,00,0,)

7=0

is considerd. Here P; are PDO of order m — j with real homogeneous
principal part PY j(t, x, 0, 0;). Necessary and sufficient conditions
on symbols P%_j(t,x,T, £) guaranteeing the existence of uniform
(with respect to €) two-sided energy estimates are formulated.
The main part of these conditions is following: for arbitrary
fixed (t,z) the pairs of polynomials P (t,x,7,€) and PP(t,z,7,§)
and PY_ (t,z,7,§) and PY(t,x,7,&) are strictly hyperbolic
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pairs. This means that 1) all these polynomials are strictly
hyperbolic, 2) coefficients P°(¢,z,1,0) and P1(¢,z,1,0) (respectively,
PY_(t,z,1,0) and P{(t,x,1,0)) have the same sign and 3) the zeros
of PP(t,xz,7,£) separate the zeros of PY(t,x,T,&), respectively, the
zeros of Py (t,z, T, &) separate the zeros of PY_(t,z,7,§).

All the results were obtained jointly with E. V. Radkevich.

To appear in Transactions of Moscow Mathematical Sosiety, vol.
65, 2004.

IIlnoTHOCTH cellapaTpruCHBbIX CBA30K B (C2

Boak 1. C. (MI'Y)

Paccmorpum mpoctpancTso ciaoernnit B C2, MOpOKIeHHBIX ITOJI-
HOMUAJIbHBIMU BEKTOPHBIMHU ITOJISIMU CTEIIeHU He BbIIIe n. B gokiane
OyJeT MoKa3aHO, ITO MHOXKECTBO CJIOEHUI C celapaTpPUCHON CBSI3KOI,
TO €CTh TaKUX, UYTO JIBE PA3JIUYHBIE OCOObIE TOUYKN MMEIOT ODIIYIO ce-
mapaTpucy, IMJIOTHO B 3TOM MPOCTpaHCcTBe. /[oKa3aTeTbCcTBO UCIIOJTh-
3yeT IPOOJKEeHNe MOJMHOMAAIBHEIX cioermit B C? 70 cioenmit B
npoekTuBHOM TipocTpancTBe CP2 u onupaeTcs Ha CBOMCTBA I'PYIIIbI
MOHO/IPOMUH, TIOPOXKJICHHOI 00X0JaM1 BOKPYT OCOOBIX TOYEK Ha Oec-
KOHEYHO YJAJICHHOM ITPSAMOI.

AcumMmniToTdeckoe pelieHne co cjiaboit 0cCO0EeHHOCTHIO
CUCTEMBI YPAaBHEHUI «MeJIKO BOAbI» HA ILJIOCKOCTH.
Volosov K. A. (Moscow State University of Communication)

[TocTpoeno acmMIITOTHYECKOE PeITeHne B JUIMIITUIECKON 00J1a-
CTH C MaJIbIM IKCIleHTpucuTeToM. IloKazaHo, 9T0 U3 MOJIeIn CJIeyeT
ypaBHeHHne lejlbMroJibiia U cjaeayeT 3ajiada Ha COOCTBEHHbIE (DYHK-
nnu. CucremMa MeJIKO#N BO/IBI:

0 0
—n—l—V-(nu):O, —u—i—(u,V)u—w’I‘u—l—Vn:O. (1)
ot ot

Bekrop ckopoctn u = (u,w) , 1 - reomorennmag, T — Mar-

punia osopota Ha 90Y. DyHKINA TOKa B HECXKHMAEMOM CJIydae
u(z,y,t) = V(x,y,t),, w(ryt)=—V¥(r,y,t), crexyer divu = 0,

xT
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Y[t] = X'[t]/w. Touka, coorBercTByMOmas caaboil 0COOEHHOCTH

¢ = 0, @ = 0, nmxkercs 1o saauncaM, X (t) — pereHune ypas-
menus X' (t) +w? X (t) = 0.

Teopema 1 ITycrn perenne (1) nMeeT BIJL
U(z,y,t) = —z¥Y'(t) + y * X'(1) + ©(¢,9)|p=a—x ) p=y-v ()
Torma  perenne CHCTEMBI (mepBoe ypaBHEHWE (1))
Lid = ((®,)% = (2,)),, + ©,0,(D,, q>;¢) = 0 u ypas-
HEHUS Mgy = Nyz * Lo® = H(AP+ AW (D)) = (fw&zb f¢8¢)A<D:0
UMeeT BHJ d(p, 1) = % Ilnss Bcex a € R dyHK-

st S(¢,1)) $ABISETCST peleHneM ITepeoTPeIeIEHHON  CUCTEMBI
L;S(¢,0) =0, i=1,2.

Teopema 2 B 0000IIEHHBIX ITOJISIPHBIX KOOPIMHATAX

¢ =aRcosh, ) =bRsinf, R=/(¢/a)? + (1/b)2

ACHMITOTHYIeCKOe pemierne (1) B SaaunTHYeckoit  obaactn
p=ce?2=1-(b/a)? umeer Bus

S(¢,4) = P(R) + pZ(R,0)+
+ 12 Q(R, 0) + O(p®

) pe /G 7+ G 702 0=arctan( 2% )

u SIBJISACTCST peleHreM HIepeoIpe Ie/IeHHOM cu-
CTEMBI (6 yPpaBHEHNIA HA 3 byurIYN)

LmP(R) =0, =12 LiluZ(Rvg) =0 , LiQ/LQ(Rae) =0
mveer Bz Z(R,0) = Cy + (Cy cos 8 + R/4 cos(26) + Cysin ) Py,

1
Q(R,0) =Cs + 61k (=16((C? — C3) cos 20 + 2C, Cy sin 20)+
+R?*(8 cos 20 — cos 40) + R(—8(—8C5cos @ + C; cos 30 — 8Cy sin O+
/ 1
+Cysin30)))Pr} + 6—4{(16((012 — C3) cos 20 + 2C, Cy sin 20)+

+R? cos 40 + R(16 cos 20(Cy cos 8 + Cosin6)) Py}
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dnddbepeniimanbable onnepaTopbl, BBICIIINE ITPOU3BOIHBLIE
CKOOKW M TOMOTOIIMYECKNeE ajreopshl
Boponos T. (University of Manchester, UK)

C kaxapim auddepeHIaJIbHBIM OIIEPATOPOM CBS3aHA, IIOCJIEI0-
BaTEJIbHOCTH CUMMETPUIHBIX ITOJTUJIMHEAHBIX OTIePaIii, KOTOPhIE MO-
I'yT pacCMaTpPUBATBCI KaK «CKOOKW». B ciiyyae HedeTHBIX omepa-
TOPOB Ha CYIIEPMHOIOOpa3uu IIOJ0OHBIE CKOOKU IOSBJIAJNCH B CBSI-
3u ¢ popMaan3MoM baraanHa—BuaKOBBICKOIO B KBAHTOBOM TEOPHUU
moJis. MBI mokas3biBaeM, YTO OHH IIOJIIAIAI0T I10J] OYEHBb OOIILYIO
€CTEeCTBEHHYIO CXeMy TaK Ha3bIBAE€MBbIX BBICIINX ITPOU3BOIHBIX CKO-
OOK. TO KOHCTPYKIIMSI OECKOHEUHOIl II0C/IeI0BATEILHOCTU Olepa-
Uil MO TMPOCTOMY HaOOpPy MaHHBIX Ha cymepasredpe Jlu, matormas
cuiibao-romoTornmiaeckne (CI')  asnrebper JIu u pojcTBenubie aareo-
pbl. KOHCTPYKIIMS MOTHUBUPOBaHA PAa3HOOOPA3HBIMU IIPUMEpPAMU U3
reoMeTpuu U MaTeMarudeckoil ¢m3mku. B wacTtHOCTH, OHaA colep-
>KUT CTaHJIapTHOe onucaHue mmpou3BobHbIX CI' anredp JIu Ha s3bI-
K€ TOMOJIOTHYIECKNX BEKTOPHBIX IOJIE W IPUMEDP CKOOOK, ITOPOXKICH-
HBIX JTrhdEpEeHITIATBHBIM OIIEPATOPOM (THIIa oneparopa bBartaanHa—
BuikoBBICKOTO).

OO0 ycpemgHeHUHN pemnIeHUui SJIJINITUYECKUX ypPaBHEHU
BTOPOTO MOPsJAKa B 00JIaCTAX C TOHKNMHU KaHaJIJaMU MaJiOu

JIJINHBI
SA6mokos B. B. (MI'Y um. M. B. JlomorocoBa)

PaccmarpuBaerca 3amada ycpeJHEHUsT PEITeHUIT SJIINITTHICCKIX
ypaBHEHUII BTOPOI'O MOPSIIKA B 00JIACTIX, COCTOAIINX U3 JIBYX YacCTel,
COEIMHEHHBIX E-TIEPUOANYIECKONl CHUCTEMOM TOHKMX KAaHAJIOB, IIPE-
CTABJISIIONTUX COOOI TpsiMble MMJIMHIPHI JIHHBL €9, (€ — MaJiblil ma-
pamerp, g = const > 0) u quamerpa a. = 0(e?), KOTMIECTBO KAHAJIOB
N, = 0(81_"), riae n > 3 — pa3MepHOCTh IpocTpaHcTBa. Ha rpanm-
Ile KOHTaKTa objacTeil 1 Ha OOKOBOI MOBEPXHOCTHU KAHAJIOB CTABUTCS
KpaeBoe ycaoBue HeiimaHa, a Ha oCcTaJbHOII 9aCTU I'PAHUIIBI — YCJIO-
Bue /lupuxiie. ABTOp M3y4yaeT aCUMIITOTUKY PEIeHU, BHIITNCHIBAET
IIPeAeJAbHYIO 331a4y, IOJydaeT OIEeHKY OJIM30CTU PEeIIeHn NCXOIHOI
U IIpeJaeJIbHON 3aJ1a4.

243



NccanenoBanue cucrtembl JIopeniia ¢ momortnbio IIBapiimana.
Arxymkua H. A. (ObHuHCKHIT TOCY/1apCOTBEHHDBIH TEXHIIECKUH
YHUBEPCHTET aTOMHOI SHEPreTHKH )

Kaxk m3BecTHO, OTEPS YCTONIMBOCTHU HEIIOABUXKHON TOYKH OTOO-
pa>KeHusl MJIM TOYKN PABHOBECHUs TUHAMUIECKUX CHUCTEM MOXKET OBbITh
OO0 MSITKOI, JIMOO >KECTKOM. DTO 3aBUCHUT OT HOPMAJIbHOII hOPMBI
oTrobpaxkenud. Haiitu ke HOpMabHYI0O (POpMYy HeE BCeraa mpocTto. B
coeit cratbe [1| CaraeB E.A ykazam Ha BO3MOXKHOCTH M30EXKAHMS
CJIOXKHOI IIPOIEYyPhl TOCTPOEeHUsT HopMaabHoil popMmbl. Cataes E.A
00001IIIT MoHATHe HmpousBoaHoi [IIBapra Ha MHOroMepHBIE OTOOpa-
>KEHUSI U ITOTOKMH.

Moit oKJ1a,1 ITOCBSIIIEH UCIIOIB30BAHUIO Teopun, passuToii Carae-
BBIM, JIj1s1 cucTeMbl Jlopenita. MHOIT paccMOTpeHbl BOSHUKAIOIINE TTPU
9TOM TPYIHOCTH W CIOCOOBI UX IIPEOIOJICHIUS.

JIutepaTtypa

[1] Caraes E.A. IIpoussodnas Ilsapua 0as mHo2omeproir omo6-

pastcenuti u nomoxos. | /Maremaremaruaeckuii coopauk Tom 190 Nel.

Infinitely Many Periodic Solutions of Nonlinear Wave
Equations
Masaru Yamaguchi (Department of Mathematics, Tokai University,
Japan)

We shall consider 3D wave equations with time-independent
nonlinear forcing term in 3D-ball. We shall construct infinitely many
time-periodic radially symmetric solutions with different periods. To
this end we shall use some number-theoretic estimstes of the periods
and precise estimates of solutions of some ODE related to the wave
equations.
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Continuous Dependence of Solutions from Coefficients of
Differential-Operator Equations and Boundary Conditions
Yurchuk N. I. (Belarusian State University, Minsk, Belarus)

Using a priori estimates, a continuous dependence of solutions
from coeficients of differential-operator equations and boundary
conditions is proved. The obtained results are applied to construct
the methods for the approximate solutions and to regularize of the
non-corrrect problems.

OOpaTHas crieKTpaJjibHas 3ajiava JIJisl IIy9KOB
auddepeHInaJIbHbIX OIIEPaTOPOB C TOYKAMU IIOBOPOTa
FOpko B. A. (CaparoBckuii roCyHUBEPCHTET)

PaccmarpuBaercs: muddepeHiinaabHOe ypaBHEHHE BTOPOIO II0-
PAAKa C HEJIMHEMHON 3aBUCUMOCTBIO OT CIEKTPAJIbHOTO HapaMeTrpa
CJIETYIOIIEro BHU/IA:

y' (@) + (r(z)p® + p(z)p + q(2))y(z) = 0. (1)

31ech p— cuekTpasbHbIil mapamerp, dyuknuu 7(x), p(z), q(r) Hempe-
PBLIBHBI Ha 38JJAaHHOM WHTEpBaJie, pudeM GpyHKIus 7 () MOXKeT obpa-
IMAThCA B HYJIb B HEKOTOPBIX TOYKAX, KOTOPbIE HA3BIBAIOTCA TOUYKAMUI
ropopota. Mccaemyercss obpaTHasi 3ajada CIEKTPAJbHOI'O aHAJIN3a,
st mydka (1) ¢ Toukamu 1moBOpoTa. BBOJASTCS M M3y4YarOTCs CIIEK-
TpaJibHbIE XapPaKTEPUCTUKH, 3aJaHNE KOTOPBIX OJIHO3HAYHO OIIpeJie-
ngeT KoddduimeHaTsl mydka. OCHOBHBIM METOIOM HMCCJIEIOBAHUS SB-
JISIeTCsI MEeTOJI, CIEKTPAIbHBIX 0ToOpaxkenuii [1]. Passusast umen sToro
MeTO/Ia IPUMEHUTEBHO K ITydkaM Buja (1), Mbl JIOKa3bIBAEM TEOpe-
MY €JIJMHCTBEHHOCTU PEIIeHUs 0OpATHON 3a/Ia4H, 0Ty IaeM KOHCTPYK-
TUBHYIO IIPOIIEIYPY €€ PelleHnsd 1 JIaeM HeOOXOINMbIE U JJOCTATOIHBIE
YCJIOBUA PA3PENINMOCTHI 9TOI HEJIMHEHOU 0OpaTHO# 33 a4u.
Pabora BbInosiHEHA TpHU TOJIEp:KKe T'paHTa MwuHOOpa3oBaHUS
E02-1.0-186. u rpanTa ¥Yausepcurersl Poccun Y P.04.01.042.
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JIutepatypa
[1] Yurko V.A. Method of Spectral Mappings in the Inverse
Problem Theory. Inverse and Ill-posed Problems Series. VSP, Utrecht,
2002.

HaganbHo-KpaeBag 3ajJava aJisi
aunddepeHInaIbHO-PA3HOCTHOIO YPaBHEHU S
CMEIIIaHHO-COCTAaBHOTO THUIIa B HEOTPAHUYEHHOUN obJiacTu
Bapyoun A. H. (OpJioBckuii rocyiapcTBeHHBIBIE yHUBEPCHTET)

B o6ractu D = R? paccMOTpHUM ypaBHEHHE

TFu=0, (1)
0
rme T = L — Hx — 1H(y(r — y)R,, F = o7 A
x
2 2
8 — Tsgny(m —y)-— 957 npudeM R] — omepaTop cABura 1o mepe-

mennoit x: RIq(x,y) = q(x —7,y); 0 < 7 = const, A = const, H() —
dbykumua Xesucaiiia, u = u(x,y).

B ciygae R] = 0 u ogHOIl TMHIN TapabOIMIeCKOTO BBIPOKICHUS
PsiJT KpaeBbIX 3a/a4 Jisi ypaBraenus (1) ucciemosan B [1].

[Iycts v; : ¢ = (=1)%y, p; : * = (—1)*(y — 7) — XapaKTepUCTUKH
ypaBuernsi Lu =0, J; ={(z,y):x € R,y= (i — )7} (i =1, 2).

Bamaua G. Haumu 6 obaacmu D dynxuyuro u(x,y) u3 xiracca
nenpepoisiuir 6 D u peeyasaprvir 6 D\(y1 U v2 U p1 U po U Jy U Jo)
pewerutl ypasrerus (1), ydoeaemeopaouur yeio8uam:

ay), y >,
1. w(0,y) =4 Bly), 0<y<m, (2)
W), ¥y <0;
2. u((=1)'y,y) = hi(y), y < 0; (3)
u((=1)"(y —m),y) = ily), y > 7; (4)
3. Fu(z,y) oepanuuena npu x% + y?> — +0o u Henpepuiena 60
OFu OFu
6CET KOHEUHDIT MOYKAT NAOCKOCTU, G €€ NPOU3E00HDLE o oy
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HENPEPBIBHDL B0 BCEX KOHEUHBLL MOuwKaxr obaacmu D 3a uckaroueru-
em, 6vimv mootcem, i, p; (i =1, 2), 2de onu moeym obpawamuvces 6
OeCKOHEUHOCTL NOPAOKA MEHDULE EOUHULDL;

4. YY), hi(y) € C*(—o00,0] N C*(—00,0);

a(y), ¥i(y) € C%r,4+00) N C3 (7, +00);

B(y) € C*(0,).

,ZLOKaBaHa TeopeEMa €JNHCTBEHHOCTHU M CYIIECTBOBAHUA PEIIEHUMA.

AcCcUMITOTHKA CKOPOCTH CXOJAMMOCTH JJisi HEKOTOPBIX
JIMHEMHBIX CUCTEM

Beiicpman A. U. (Bosoroackuii rocneayauepcurer u BHKIT
II5MU PAH)

PaccmarpuBaercst cucreMa JIUHEHHBIX TG GEPEHITNAIbHBIX YPaB-
HEHW, OMUCHIBAIOIIAS TPOIIECC POKIECHUST U THOEH € IPOCTPAHCTBOM
cocrostamit Sy = {0,..., N}. Marpuma A Takoii cucTeMbl sIBJISIETCsT
STKOOMEBOIl; ee MO/[INAarOHAJIBHBIE JIEMEHTDI a4 W Ha INarOHaIbHbIE
9JIEMEHTHI by, TIOJIOXKUTENIBHBI, 8 CyMMa 3JIEMEHTOB KayKJ0r0 CTOJIONA
pasaa Hymo. [lycts Xy — crnekrp marpurel A, a (—xn) 1 (—0nN)
— COOTBETCTBEHHO HVZKHsISI M BEPXHsI rpann MuoxkectBa >y \ {0}.
Kak m3Becrno, Bce Touku Xy \ {0} meficTBUTEIBHBI, OTpHIIATEH-

Hbl U pazjudbbl. [lomoxkum ap = ap + bpi1 — Ok+1QK41 — 6k_1bk,
—1
Cr = ar +bgar1 +0opr1ap11 + o bi, rae 0 >0, o > 0.
Ussecrrno  [1], dro  cCyIIecTBYyIOT  eJIMHCTBEHHBIE  TIOJIO-

KUTEeIbHBIE —TocaenoBaTenbHoctn {0} wu {op} Takme, dTO
ag :ﬁN, Ck = XN, k:O,...,N—l.

B macrositieit pabore ¢ momornbio udydenusi {0} u {o} mccie-
JyeTcs aCUMITOTHKA By W XN s Mojeseil cpeaHero mojs (s
KoTOopbiX ar = (N — k)Ag, bgy1 = (K + Dpg, £ = 0,...,N — 1,
cm |1]) B caydae, Korja YHCIO B3aUMOJEHCTBYIONINX YACTHII
N — 00, U BBISICHSIETCS, 9TO JIJIsI IIUPOKOTO KJIACCA TaKUX MOJIe-
neit By = O(N), xn = O (N (Av_1+ pn—1)). Uccnenyercs rax-
YK€ ACUMIITOTUKA (N U Y N JJIsl MOJIEJIU, OIMUCHIBAOIIEl CHCTEMY Mac-
coBoro obcyxuBanust M /M/S/S B ciyaae, korma S — oo.
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JIutepatypa
[1] T'panosckuii B. JI., Beiibman A. . O nuorcheti epanuue cnex-
mpa 0as Hexomopwur modeaeti cpednezo noas. Teopust BepOsSTH. U
mpuMm., 2004, BeIm. 1.

Spatio-temoral chaos in reaction-diffusion systems in
unbounded domains

Zelik S.

We give an example of a reaction-diffusion system in R™ such
that its attractor contains an infinite-dimensional hyperbolic set
which is homeomorphic to (n + 1)-dimensional Bernoulli scheme

M := {0, 1}Znle and the associated Bernoulli shifts are conjugated
by this homeomorphism to the spatio-temporal dynamics on the
attractor. This example extendes the Sinai-Bunimovich model of
spatio-temporal chaos from lattice dynamical systems to the case of
continuous media.

IIpoGisiema ycTOMMYMBOCTH PE30HAHCHBIX PeEIleHun
OTPAaHUYEHHBIX 3324 MHOTUX TeJ
BemroBa H. 1. (BIl PAH),
NxcanoB E. B. (Arbipayckuii HHXKE€HEPHO-T'YMaHUTAPHBIH HHCTHTYT,
Ka3zaxcran)

B orpanmyeHHBIX 33/1a9aX MHOTHX Te€J CYIIECTBYIOT TaKue 3Ha-
JeHUs TPABATAIIMOHHOIO U T'€OMETPUYIECKOIr0 IIapaMeTPOB, IJIs KOTO-
PBIX COOCTBEHHBIE 3HAYMEHUs] JTMHEAPU30BAHHON CUCTEeMBI JuddepeH-
IUAJBHBIX YPaBHEHWIT PAIMOHAIBHO COU3MEPUMbI (HAXOmATCsI B "pe-
sonance"). UccnenoBanue ycroitansoctu 1o JIsImyHOBY TaKuxX cTaliu-
OHAPHBIX PeIlleHnit mpoBeaeHo Ha ocHoBe KAM-Teopun, B 9acTHOCTH,
teopem A.Il.Mapxkeesa.

BriBeneHBI yCI0BUS YCTOMYMBOCTU W HEYCTOMYMBOCTH JTAHHBIX Pe-
30HAHCHBIX PEeIeHn JIjid OrPAaHNYEeHHBIX 331349 IIeCTH U JeCsITH TeJl.
JIutepatypa

[1] I'pebennkos E.A., Kozak /., Adxy6sk M. Memodu xomnwvio-
meprot anzebpuv, 8 npobaeme mro2uxr mea, Monorpadusi, 2-e u3a-
nue - Mocksa, z3n-so PY/IH, 2002, 209c.
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|2] Zemtsova N.I. Stability of the stationary solutions of the
differential equations of restricted Newtonian problem with incomplete
symmetry, - Kiev: // Nonlinear Dynamics and Systems Theory,
V3(1), 2003, pp.105-116.

|3] E.A.Grebenikov, E.V.Ikhsanov, N.I.Zemtsova, Linear Stability
of Stationary Solutions of the Ring-Shaped Newton Ten-Body
Problem, TUM, Proceedings of the 6-th International Workshop
on Computer Algebra in Scientific Computing, Passau, Germany,
September 22 - 26, 2003, p. 179-186

[4] Mapkees A.Il. Touxu aubpayuu 6 nebecholi MexaHure U KoC-
MOOUHAMUKE.

Sharp Bounds for the fundamental solution of
Fokker-Plank equation
Zheng W. (University of California, USA)

Let u(x,t,y) be the fundamental solution to the following Fokker-
Plank equation in R"™ x R, :

0
au— A u — <+, (ub(y, 1))

where b(y,t) = (bi(y,t))i=1,...n is a vector-valued measurable
function such that |b;(y,t)| < 1 We prove

;m / s 0?20, | <
(27Tt) ‘,“1‘ |xz_yz|/\/z

@rt)/ H oyl /VE

Moreover, the upper and lower bounds are attendable when
bi(y,t) = sgn(z; — ;) and b;(y,t) = sgn(y; — 2;) respectively.
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O HeJMHEWHBIX TUNEPOOJINYECKUX CUCTEMaX yYpPaBHEHUN
tuna JIlnyBuinias
2Kubep A. B., Cokosos B. B., Crapnes C. 4. (Uacruryt
Maremaruku PAH, Ya)

N3BecTHO, YTO B CKAJAPHOM CJaydae OOPBLIB IIEIOYKNA MHBaPUAH-
ToB Jlaraca JuHeapu3aui TUIIEPOOINYIECKOI0 YPaBHEHUS SIBJISETCS
KpUTepUeM TPUHAJIEZKHOCTH STOTO YPaBHEHNS K KJIACCY TOTHO WHTe-
rpupyeMbIx ypaBHenuii tuna JluyBuiis. Ileabio HacTosmeill paboTh
SIBJIgETCA ODOOOIeHne 3TOro pakTa Ha CIydail HEeJTMHENHBIX CHUCTEM
runepoOOIMICKIX ypaBHeHUil. BBeeHo moHsTre 0O00IEeHHBIX NHBA-
puanToB Jlammaca AjId cucTeM YpaBHEHUH U MOJIyYeHbl KPUTEPUN UX
CyIIecTBOBaHUsI W eauHcTBeHHOCTH. CyllecTBOBaHWE U €JIMHCTBEH-
HOCTh 3aBepInalonieiicd HyJIeM IEIOYKH OOODIEHHBIX MHBApPUAHTOB
Jlarmnaca mpeIoXKeHo CIuTaTh OolpeJieJIeHeM CUcTeM THIla JInyBuis.
[TokazaHO, YTO SKCHOHEHITNAJbHBIE CUCTEMBI C MaTpuilamMu Kaprana
IIPOCTHIX KOHEYHOMEPHBIX aare0p JIn yI0B/IeTBOPSIOT 3TOMY OIpeje-
neanio. [Ipeniorxkena cxema moCTpoeHmes: CAMMETPUN W WHTETPAJIOB.

Basis properties of eigenfunctions of nonlinear
Sturm-Liouville problems
Zhidkov P. E. (JINR, Dubna, Russia)

We consider a number of nonlinear Sturm-Liouville-type problems
and establish results on basis properties in Lo for systems of their
eigenfunctions (or solutions). The following problem is one of those
we deal with:

—u"+f(u)u =, u=u(x), zc(0,1), u(0)=u(l)=0, v (0) >0,

/01 w?(z)dx = 1.

Here all quantities are real, \ is a spectral parameter, and f is a
given function. The result for this problem is that if f(s) is a smooth
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nondecreasing function of s > 0, then for any nonnegative integer n
there exists a unique eigenfunction u,, that has precisely n zeros in
the interval (0, 1) and the sequence {uy, }n—0.1,2,... of all eigenfunctions
is a basis (in addition, a Bari basis) in L2(0,1). Also, we consider an
analog of the Fourier transform associated with a nonlinear problem
on a half-line.

Basic automorphisms of cartan foliations and cartan

orbifolds
Zhukova N. I. (Nizhny Novgorod State University)

Let Aut(M,F) be a group of automorphisms of a foliation (M, F)
and Autp,(M,F) = {f € Aut(M,F)|f(Lo) = Lo, VLo € F}. The

quotient group
Autg(M, F) := Aut(M, F)/Aut (M, F)

is called the group of basic automorphisms of (M, F). We investigate
complete Cartan foliations in the sense of R.A.Blumenthal (Illinois
J. Math. 31, 2 (1987)). We have introduced a structure Lie algebra
go for Cartan foliation and have shown that gy is invariant of this
foliation. We have proved that the triviality of gy is the sufficient
condition for the group Autp(M,F) of Cartan foliation (M, F) to
be a Lie group. A foliation (M, F) is called proper if any leaf of F
is embedded submanifold of M. In particular, we have proved that
for an arbitrary proper Cartan foliation Autp(M,F) is a Lie group.
Estimation of dimension of this Lie group have been found.

The large classes of foliations such as foliations with transversally
projectable connection, homogeneous, Riemannian, conformal and
projective foliations can be considered as Cartan foliations.

We have proved also that the group of automorphisms of Cartan
orbifolds is a Lie group. Estimations of dimensions of the Lie
transformation groups of different Cartan structures on orbifolds have
been found.
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On Stabilization for Viscous Compressible Medium
Equations with Nonmonotone State Functions
Zlotnik A. A. (Moscow Power Engineering Institute)

The large-time behavior of viscous compressible heat—conducting
media in the case of complicated state equations and large data is of
great interest but only few results in this field are known. We consider
the Navier-Stokes system describing 1d—motions of such a medium

N = Vg, Ut =0z+¢g, €n,0)=my+ ov,,

1

o=vpvy —p(n,0), p=n"", m=r(n,0) = pb,

for x € (0,M),t > 0. The sought functions n > 0,v and 6 > 0,
namely, the specific volume, velocity and absolute temperature, are
the functions of the Lagrangian mass coordinates (x, t). The functions
p, 0 and —m are the density (for fluids), stress and heat flux; moreover,
p(n,0) and e(n,d) are the pressure and internal energy.

We take p(n,0) = po(n) + p1(n)f with general nonmonotone
functions pg and p1, which allows us to treat various physical models
of nuclear fluids or thermoviscoelastic solids. For solutions to an
associated initial-boundary value problem with “fixed-free"boundary
conditions and arbitrarily large data, we prove a collection of the
uniform-in-time bounds, including the uniform two-sided bounds for
n and global energy bounds for ¢ and w. Moreover, in spite of
possible nonuniqueness and discontinuity of the stationary density,
we establish the pointwise and in L? stabilization for n along with L2~
stabilization for o and 7 as t — oo. Consequently, H'-stabilization
of v and @ is valid as well.

References

[1] B. Ducomet and A.A. Zlotnik, Stabilization for equations of
one—dimensional viscous compressible heat—conducting media with
nonmonotone equation of state, J. Diff. Equat., 194 (2003) 51-81.

2] A.A. Zlotnik, Stress and heat flux stabilization for viscous

compressible medium equations with a nonmonotone state function,
Appl. Math. Letters., 16 (2003) 1231-1237.
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3amadya rpaHMYHOro HAOJIIOAEeHUsI 3a yIIPYyTrUMU
KOJIeOaHUsIMU
3unamenckast JI. H.
(UaCTHTYT HpOrpaMMHBIX CHCTEM — <« YHHBEPCHTET TOPOJIa,
Ilepeciaiisi» )

Pemena 3aa9a BoccTaHOBJIEHU HAYAJBHBIX JJAHHBIX JIJISI BOJIHO-
BOT'O YPaBHEHHSI MO Pe3yJIbTaTaM HaOJIIOJICHUI 38 M3MEHEHUEM HaTsI-
>KeHMsI Ha 3aKPeIJIEHHbIX KOHIIaX CTPpyHbI. HaligeH mepuos BpeMend,
B Te4deHIe KOTOPOT'0 HEOOXOIMMO IIPOU3BOIUTL HAOJIOIEHUST AJIsI TIOJI-
HOT'O BOCCTAHOBJIEHUsI HAYAJBHBIX JTAHHBIX.

3aja4a IPaHUYIHOIO HAOJIIONEHHUsI PellaeTcs B KJjacce o0OOIIeH-
HBIX pereHniit u3 Lo, JJIs 9TOro ¢ IIOMOIILIO AIIPUOPHBIX OIIEHOK II0-
JIyU4eH SIBHBII BUJ pellleHud KJacca Lo KpaeBoil 3aJadm JJisi BOJI-

HOBOI'O ypaBHEHHUsI ¢ HadajbHbIMU ycjaoBusmu u(x,0) = ¢(x) u
ut(x,0) = Y(r) 1 OTHOPOTHBIMEU T'PAHUIHBIMUA YCJIOBUSAMU TEPBOTO
poza.

B cirygyae Kaccmiecknx pereHunii mepBoit KpaeBoil 3a1a49u ¢ OTHO-
POJIHBIMIA TPAHUIHBIMY yCJIOBUAMU 331898 TPAHUTHOTO HAOJIIOIEHUS
pelaeTcsi OJHO3HATHO, IPHU 9TOM Ha (PYHKIINN HAOJIIOAeHUS HaJlara-
IOTCH JIOIIOJIHUTEJIbHBIE YCJIIOBUA.

B caydae 0000meHHBIX penennit Kiracca Lo mepBOit KpaeBoil 3a-
JIaYn 3a7a9a TPAHUIHOTO HAOJIIOJIEHUST PEITaeTcs HeOTHO3HATHO: Ha-
JaIbHOE COCTOsiHUE crucTeMbl U(x, 0) HAXOIUTCS C TOYHOCTHIO JI0 TIPO-
U3BOJILHOM NOCTOAHHOM.

OO0 omHOIT 3a/aYe yCpeJHEeHUs JJisi OUrapMOHUYECKOTO
orleparopa
Bybosa M.H., Illamomuukosa T.A. (MI'Y)

B pabore paccmarpumBaeTcd 3ajada O KOHTAKTe JABYX ILJIACTUH,
pa3/ieJIeHHBIX TOHKUM CJIOEM C MaJIOM YKEeCKOCTbIO Ha M3TH0.
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