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3AOAYA 3 HENOKAJIbHOIO AIBOTOYKOBOIO YMOBOIO 3A HACOM
Ansa oOAHOPIAHOIO PIBHAHHA I3 YACTUHHUMM NOXIAHUMMA
HECKIHYEHHOIO NOPALOKY 3A MPOCTOPOBUMWU 3MIHHUMU

Budinero xaac 00H03HAUHOT PO38°A3HOCMT 300aUl 3 HEAOKAABHOIO KPALU080I0 YMOBOIO
0as. 00HOPIOH020 PIBHAHHA 13 UACNMUHHUMU NOXIOHUMU MePUuLozo nopsdxy 3a ua-
CoM 1 HeCKIHUeHH020 NoPAOKY 3a NPOCMOPOSUMU 3MIHHUMU 3T CMALUMU KOMNAEKC -
HUMU Koeiyienmamu. Y KAACT KBAZIMOAIHOMIB CNEeYIaAbHO20 8UAA0Y B8KA3AHO
gpopmyau 0as nodydosu po3s’ssky 3adaui, sKi noMpedYOMs CKIHYUEHHOT KIlbKOCMI
onepayiti Ougepenyito8aHH A AHAIMUYHO 3a0aHUX PYHKYIL. 3a YMO8U ICHYBAHHS
HeeOuH020 P038’A3KY 3a0aul 8KA3AHO aL20PUMM NOOYO08U 1T UACMKOB8020 PO36’A3KY.

3A0AYA C HENOKAJIbHbIM [1IBYXTOYE4YHbIM YCJIOBUEM NO BPEMEHU
ana ogHOPOAHOIO YPABHEHUA B YACTHbBIX MPOU3BOAHbIX
BECKOHEYHOI'O NMOPAOKA MO NMPOCTPAHCTBEHHbIM NEPEMEHHbIM

Bui0eaen xaacc 00HO3HAUHOU PaA3peuwumocmu 3a0auu ¢ HeA0KAAbHbLM KPAesblm 1CA08U-
em 041 00HOPOOHO20 YPABHEHUS 8 YACMHBLL NPOUIBOOHBLL NEP8020 NOPAOKA NO 8PeMeHU
U OeckoHeuH020 NOPA0KA NO MPOCMPAHCMEEHHbLM NePeMeHHbLM C NOCTMOAHHLLMU KOM-
naexcHulmu KodPduyuenmamu. B xaacce kK8a3unosuHomM0o8 Cneyuarbrozo suda yrasarst
Popmyavl 04 nocmpoeHus peuteHus 3adauu, mpedyrouUe KOHEUHO2Z0 HUCAA ONePAYUl
Jupepenyuposarus arnarumutecku 3adannvixr dyruxyui. IIpu ycaosuu cyujecmeosa-
HUSL HeeOUHCMBEHHO020 PeweHUs YKA3AH AN20PUMM NOCMPOEHUSL ACMHO20 PeuLeHUs 3a-
dayu.

PROBLEM WITH NONLOCAL TWO-POINT CONDITION IN TIME VARIABLE
FOR HOMOGENEOUS PARTIAL DIFFERENTIAL EQUATION
OF INFINITE ORDER IN SPATIAL VARIABLES

We specify a class of univalent solvability of the problem with nonlocal boundary value
condition for a homogeneous partial differential equation of the first order in time and
infinite order in spatial variables with constant complex coefficients. In the class of
quasi-polynomials of a special kind, we give the formulas for constructing the solution
of the problem. Those formulas need a finite number of differentiation operations ap-
plied to functions given analytically. In the case of existence of a non-unique solution,
we propose an algorithm of constructing a partial solution of the problem.

! TH-T OpUKJI. MaTEMATHUKNU Ta (PYHAAM. HAYK
Hall. YH-Ty «JIBBiB. ntoJiiTexHika», JIbBIB, Opnepsxano

? WewmryBebkuit yHiBepeurer, iKerrys, Ilombia 28.08.08
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M. 1. IBaH4oB, H. M. NpnHuiB

OBEPHEHA 3AOAYA AnA NAPABOJIYHOIO PIBHAHHA 31 CITABKUM
BUPOOXEHHSAM B OBJIACTI 3 BIJIbHOKO MEXEHO

B obaacmi 3 8iabHOM0 Medceto PO32AsiHYMO 00epHery 3a0auy 8U3HAUEHHS 3AALHCHO20
810 wacy cmapwozo KoediyieHma napaboriunozo PieHAHHA, Akul npu t —> 0 npsa-
mye 0o Hyas, ax Oesxa 3adana Pynxyis. Bemanosseno ymosu icHysarnus ma edu-
HOCTMI KAACUUHO20 PO38’A3KY Y 8UNAOKY CAaOK020 BUPOOHCEHHS.

OBPATHAA 3AAYA ANA NAPABOJIMMECKOIO YPABHEHUA 5
CO CJIABbIM BbIPOXXOAEHUEM B OBJIACTU CO CBOBOHOU rPAHULIEU

B obaacmu co ce0600H0t eparuyell paccmompera oopamuas 3adaua onpedeseHus 3a8uU-
CAWEe20 OM 8PeMeHU CMaPULezo KoadPuyuenma napadbosuULeckozo ypasrHeHus, Komopsil
npu t —> 0 cmpemumcs K HYato, Kax Hekomopas 3adanHas GYHKyul. Ycemanossenwl
YCA08USL CYULLCBOBAHUSL U eOUHCTNBEHHOCTMU KAACCULECKO2O PeULeHUS 8 cayyae caabozo
8bLPodCcOeHUS.

INVERSE PROBLEM FOR WEAKLY DEGENERATE PARABOLIC
EQUATION IN A FREE BOUNDARY DOMAIN

In a free boundary domain we consider the inverse problem of determination of the ti-
me-dependent major coefficient in a parabolic equation which tends to zero when
t > 0 as some given function. Conditions of existence and uniqueness of the classical
solution to the named problem are established in the case of weak degeneration.

JIbBiB. Ha1, yH-T imeni IBana Ppanka, JIbBiB Opnepoxano
19.05.08
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. A. CHiTKO

KOE®ILIEHTHA OBEPHEHA 3A0AYA ONA NAPABONIYHOIO
PIBHAHHA B OBJTIACTI 3 BJIbHOKO MEXEIO

BcmanosaenHo ymosu A0KAABHOZO ICHYBAHHSA ma €0uHOoCmi PO36'A3KYy 00epHeHOT
3adayl 0as napadoaiuHo20 PIBHAHHA 3 He8I00MUMU MOA0OWUMU KoePiyienmamu 8
obaacmi 3 8IALHOMWO Medicero.

KO3®®ULIMEHTHAA OBPATHAA 3A0AYA NS NAPABONIMYECKOIO YPABHEHUSA
B OBJIACTU CO CBOBOAHOU N’PAHULIEU

Yemanosaensvl Yycaosus AOKAADHOZO CYWECMBOBAHUSL U eOUHCMBEHHOCTU DeueHUs
o06pamHuol 3a0ayu O0as NAPAOOAULECKO20 YPABHEHUS C Heu38eCMHBLMU MAAOWUMU KOIP-
Puyuenmamu 8 obaacmu co c80600HOU eparuUYel.

COEFFICIENT INVERSE PROBLEM FOR PARABOLIC EQUATION
IN FREE BOUNDARY DOMAIN

We establish conditions of local existence and uniqueness of the solution to the inverse
problem for a parabolic equation with unknown minor coefficients in a free boundary
domain.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Iligctpurauya HAH Yxpainn, JIsBiB 11.02.08
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B. C. Inbki'?, I. . Caka®

HENOKAJNIbHA NBOTO4YKOBA 3A0AYA ANA PIBHAHb I3 YACTUHHUMU
noxXigHAMU TA NIHIMHO 3ANEXXHUMW KOE®ILIEHTAMA

Y Oexapmosomy 000ymxry uacosozo 8i0pi3ka ma MPocmoposozo 6azamosumMiPpHOzO
mopa docaidxcero 3a0auy 3 HeAoKANbHUMU 080MOUKOBUMU KPAUOBUMU YMOBAMU 3Q
yacom Oasi 6e3amunnozo OupeperyianbHo20 PIBHAHHA 13 UACTMUHHUMU NOXIOHUMU
0pYy2020 NOPAOKY 3t CMAAUMU ATHIUHO 3anedcHUMU Koediyienmamu. Bemanosaeno
YMo8U 00HO3HAYHOT PO38°a3HocmI 3adaui Yy wkaai npocmopie Coboaesa. [Joeede-
HO MeMPUUHT MeoPemMU NPO OYIHKU 3HU3Y MAIUX 3HAMEHHUKIB HA ATHIUHUX MHO-
eosudax.

HENOKAITbHAA IBYXTOYEYHAA 3AOAYA AN YPABHEHWUW C YACTHbIMU
nPou3BoAHbIMU N TIUHEUHO 3ABUCUMbIMU KOS®PULIMEHTAMU

B obaacmu, seastowetica O0exapmosvlm mpousdeedenHuem uaco80z0 ompeska U MpPocm-
PAHCMBEHHO20 MHOZOMEPHOZO MOPA, UCCAL008aHA 300aUA C HeAOKAAbHBLMU 08yxrmouet-
HBLMU KPALBLLMU YCAOBUAMU NO 8PemeHU Oasl Beamunnozo dugdgepenyuarbHozo ypasHe-
HUA 8 UACTIVHBLL NPOUIBOOHBLL 6MOPO20 NOPAOKA C NOCNMOAHHbLUU AUHEUHO 3A8UCUMDBL-
Mmu KoapPuyuenmamu. Ycmanosienvl Yycao8usi 00HO3ZHAUHOU paszpewsumocmu 3a0auu 6
wrare npocmparcms Coboaesa. JJokasarvl mempuyeckue meopemvl 00 OYeHKAX CHU3Y
MaAABLL 3HAMeHameneltl Ha AUHETUHBLL MHO2000PA3USLL.

NONLOCAL TWO-POINT PROBLEMS FOR PARTIAL DIFFERENTIAL
EQUATIONS WITH LINEARLY DEPENDENT COEFFICIENTS

The nonlocal two-point problem for typeless partial differential equations of the second
order with constant and linearly dependent coefficients in the domain, which is Cartesi-
an product of a time interval and a multidimensional torus, is investigated. Conditions
of existence of unique solution in the Sobolev spaces to the problem are obtained. Met-
ric theorems of estimates from below of small denominators on linear manifolds are
proved.

1 . . . .
Han,. yu-1 «JIpBiB. nositexuika», JIbBIB,

*Tn-r IPUKJL. IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iigctpuraua HAH VYkpainn, JIbsiB 21.03.08
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J1. B. THariB, M. B. KyTHiB, A. |. Yyxpan

Y3ArAlibHEHI TPUTOYKOBI PIBHULIEBI CXEMWU 5
BUCOKOI'o NOPAQAKY TOYHOCTI AnA HENIHIMHUX 3BUYAUHNX
ONDEPEHLUIAITbHUX PIBHAHDb OPYIrOro NnorPAQKyY

JAas HeatHitiHux 38uuatiHux OuPepeHyiaibHUX PIBHAHbL 0PY2020 NOPAOKY 3 noxio-
HOM 8 MPABLl LACMUHT MA KPAUOBUMU YMO8AMU NePUozo pody nodbydosaro ma 00-
I'DYHMOBAHO Y3A2ANbHEHI MPUMOUKOEL PIZHUYEST CXeMmU BUCOK020 NOPAOKY MOouU-
HOCMI HA HePIBHOMIPHIU cimyi. JlogedeHo icHY8aHHA ma €OuHICMb IX PO36’A3KY,
OMPUMAHO ANPIOPHY OUTHKY MOYHOCMEI.

OBOBLEHHbIE TPEXTOYEYHbIE PASHOCTHbIE CXEMbI
BbICOKOI'O NOPSAAKA TOYHOCTU AN HENMMHENHBIX OBbIKHOBEHHBIX
ONPDEPEHUUAIBbHBIX YPABHEHN BTOPOI'O NMOPAOKA

Jas HeauHeltiHblr 00bIKHOBeHHBLX OuPdepeHyuarvrulr ypasHeHull 8mopozo nopadka ¢
NPouU3BoOHOU 8 MPasol uACMU U KPAEBHLMU YCAOBUAMU NMeP8020 POOd MOCMPOeHbl U
000CHO8AHDBL 00WUE MPermouewtble PAZHOCMHbLE CXeMmbl 8bICOK020 NOPATKA MOUHOCTIU
HAQ HepasHOMePHOU cemke. JIOKA3AHO cYyu,ecmeosarue u eOUHCMBEHHOCMb UX PeuLeHUs,
NOAYUEHA ANPUOPHASL OYEHKA MOYHOCTNU.

GENERALIZED THREE-POINT DIFFERENCE SCHEMES
OF HIGH-ORDER ACCURACY FOR SECOND ORDER NONLINEAR
ORDINARY DIFFERENTIAL EQUATIONS

For the second-order monlinear ordinary differential equations with derivative in the
right-hand side and boundary conditions of the first kind, three-point difference sche-
mes of high-order accuracy on the irregular grid are constructed. The existence and
uniqueness of solution of these schemes are proved and estimate of the accuracy is
determined.

Han,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
24.01.08
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I'IPOEKLI,VIOHl:|O-VITEPALI,VIOHHbIl7I BAPUAHT METOOA
NOTOYEYHOWU PENAKCALIUN

IIpedaoscena npoexyuoHHO-umMepayuorHras modudurayus memoda nomoueyHol
peaakcayuu 0 PeweHus B8aAPUAYUOHHBLLX 3adan MmexaHuxu Oeopmupyemozo
meepdozo meaa. Joxazara crodumocms 04 o0uLezo cayuas 3a0anu Ycao8HOU Mu-
HUMu3ayuu PYHKYUOHAN08 8 2unbbepmosvlr npocmparncmeax. IIposedeno meope-
muueckoe 000cHO8aHUE Ons 3a0aUU MUHUMUSAYUU KEAOPAMUUHBLL PYHKYUOHAN08
NPU UCNOABLI0BAHUU MeMO0d KOHEUHDBLL NeMEeHTNO8.

MNPOEKLIMHO-ITEPALUINHUNA BAPIAHT METOY MOTOYKOBOI PENAKCALIIT

3anponoro8aro Npoexyilino-imepayluny modugdikayito memody nomouxosoi peaaxkcayil
Oasi po3é’s3ysarus saplayivinux 3aday mexaniku degopmisnozo meepdozo mina. Josede-
HO 30XHCHICMD 04l 3a2aAbHO20 8UNAOKY 3a0aui YMO8HOT MIHIMI3AYLT PYHKYIOHANIE Y
2invbepmosuxr npocmopax. IIpogedeno meopemuune oOIpyHMysanHs O0as 3a0aul MiHi-
Mmizayli xeadpamuunuxr PGYHKYIOHAAI8 NPU BUKOPUCMAHHI MemOOY CKIHUEHHUX ede-
MEHMIB.

PROJECTIVE-ITERATIVE VARIANT OF THE RELAXATION POINT-WISE METHOD

Projective-iterative modifications of relaxation method to solve the variation problems
of solid mechanics are proposed. Convergence for a general case of conditional mini-
mization of functional in the Hilbert space is proved. Theoretical basis for the problem
of quadratic functional minimization when applying the finite elements method is de-
veloped.

JHemnponeTp. Hall. YH-T, JlHenIporeTpoBCK ITomryueno
24.03.08
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NPO HANKPALLE CEPEAHbOKBAOPATUYHE HABIIMKEHHS
AINCHOI HEBII'EMHOI ®IHITHOT HENEPEPBHOI ®YHKLIIT BIA ABOX
3MIHHUX MOLOYNEM NMOABINHOIO IHTEFPANA ®YP'E. II

ITpodosicyemuvess posnouame 8 [5] docaiOxnceHHs HeaiHillHOoL 3adaui cepedHbOKB8AO-
pamuunol anpoxcumayii 0ilicnol Pinimnoi Heeld’emnol HenepepeHol PyHKYIl 610
080X 3miHHUX MmOOYysem MOOBIUHO20 tHMmezpasa DPyp’e, 3arexncnozo 810 0gox mapa-
mempis. 3naxoddxcenns po3s’askie yiei 3adaui 36edeno 00 PO36’A3YBAHHA HEATHIU-
H020 0808UMIPHOZ0 THMEZPANLHO20 PiBHAHHA muny [ammepwmelna. IIo6ydosaro
ma 06r'PYHMOBAHO UUCCALHT AAOPUMMU 04 3HAXOOHCEHHA ATHIU 2aAYdHCeHHS 1 810-
2aAYAHCeHUX PO38’A3KI8 Yb020 PiBHAHHA. HagedeHo 4uca08i npukaadu.

O HAMNYYLLIEM CPEAHEKBAOPATUYECKOM NPUBIUKXEHUN 5
BELLLECTBEHHOW HEOTPULIATEITbHON ®UHUTHOW HEMPEPLIBHOU ®YHKLINU
AOBYX NMEPEMEHHbLIX MOAYJIEM ABOUHOIO UHTEIMPAIA ®YPLE. I

ITpodoaxcaemes nauamoe 8 [5] uccaedosanue Heaunelrotl 3adauu cpedHexsadpamuuec-
Kol annpoxcumayuu OetcmsumenrvbHot GUHUMHOU HeOMPUUAMEIbHOU HenpepbleHol
dynryuu om 0syxr nepemennwvlxr mooysem 080tiH020 unmezpara Pypve, 3asucswezo om
0syx napamempos. HaxosxcOenue pewenuti amoil 3adauu ceedenHo K pPeweHuro HeauHel-
HO20 08YMepPHO20 UHMEeZPAAbHO20 YpasHeHus muna [ammepwmetina. ITocmpoenvt u
000CHO8AHDBL YUCACHHDLE AAZOPUMMBL 0N HAXOKHCOCHUS AUHUL 8eMBACHUSL U OMEeMmEseH-
HBHLL pewerutl 9mozo ypasrenus. IIpusedenvl uucienHHble NPUMEPDL.

ON THE BEST MEAN-SQUARE APPROXIMATION OF REAL
NON-NEGATIVE FINITE FUNCTION WITH RESPECT TO TWO VARIABLES
BY THE MODULE OF DOUBLE FOURIER INTEGRAL. Il

The paper continues started in [5] investigations of the monlinear problem of mean-
square approximation of a real finite non-negative continuous function with respect to
two variables by module of double Fourier integral that depends on two parameters.
Finding the solutions of this problem is reduced to solving the nonlinear two-dimensio-
nal integral equation of Hammerstein type. Numerical algorithms for finding the bran-
ching lines and branched solutions of this equation are constructed and justified. The
numerical examples are given.

Iu-T npukJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 06.04.07
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NnPO OAuH MIAXIA A0 3HAXOAXEHHA KPUBUX BNACHUX 3HAYEHDb
NIHIMHKWX OBONAPAMETPUYHUX CMEKTPAINTIbHUX 3AOAY

Pozeasadaemovea imepayiiiHutl. aa20pumm 3HAXO0HCEHHS KPUBUX BAACHUX 3HAUEHD
NHIUHOT anzebPaiuHol 080NAPAMEMPUUHOT CNEKMPANbHOT 3a0a4l, AKUU BUKOPUC-
MOBYE ANOPUMM 3HAXLO0ONCEHHSL YCIX BAACHUX 3HAUEeHb Y 3adaniti obaacmi 3MIHU
CNeXMPALbHUX napamempis, wo 0a3yemsvcs Ha eeKkmusHill wuceavHiti npoyedypi
obuucienHs noxidHux demepminanma mampuyi. Hasedeno wucaosi npuxaadu.

OB OHOM NMOoAXOAE K HAXOXAEHWUIO KPUBbLIX COBCTBEHHbIX 3HAYEHUA
JIMHEWHBLIX ABYXNAPAMETPUYECKUX CNEKTPAJIbHbIX 3A0AY

Paccmampueaemes uUmepayuoHHblll aA20puUmMMm  HAX0HCOeHUS KPUBHLL COOCMEEHHBLY
3Haueruld AuHelHoU anzebpauueckoll 08Yyxrnapamempuueckol cnexmparvHol 3adauu,
KOMOPBLT UCTOABIYEM ANOPUMM HAXOKCOEHUSL 8CeX COOCMBEHHLLX 3HAUeHUU 6 3a0aH-
HOU 004aACU USMEHEHUSL CNeKMPALLHBLL NAPAMEMPO8 U KOMOPBLU 6asupyemcs Ha IP-
PexmusHoU YucaeHHOU npoyedype 8blUUCACHUSL NPOUIBOOHBLL OemepMUHAHMA MAMPU-
Yol [Ipusedenvl 4uca08ble NPUMEPDL.

ABOUT ONE APPROACH TO FINDING EIGENVALUE CURVES OF LINEAR
TWO-PARAMETER SPECTRAL PROBLEMS

An iterative algorithm to compute the eigenvalue curves of linear algebraic two-
parameter spectral problem which uses the algorithm of determination of all eigenvalues
in the set region of change of spectral parameters, is considered, that is based on the ef-
ficient numerical procedure of calculation of the derivatives of matrix determinant.
Numerical examples are given.

r-r IIPUKJL IIpo0OJIeM MeXaHIKM i MaTeMaTUKN Opneporano
im. . C. Iligctpuraya HAH Yxpainu, JIsBiB, 21.04.08

2 . .
Iu-t matematuxn HAH Yrpainn, Knuis
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TEOPEMA KOEHOBOI'O TUMY ANnA ADEKBATHOCTI
TA KiNbUA ENEMEHTAPHUX AONTbHUKIB

Beodumuwcsa norammasa 6I10HOCHO a0eK8amHoz20 enemMenHma KOMYMAMUEHO20 KilbUs,
AKe He 0008’13K080 € 004acmio, 00CAIOHCYIOMDBCA 8AACTNMUBOCMT MAKUX eAeMeHmis |
Ha Uit OCHOBL 3ANPONOHOBAHO XAPAKMEPUIAYIIO AOCOAIOMHO adeK8amHuUx eremer-
mis. 3oxpema, 0ogedeno, wo adexsammue Kinvye Besy mae cmadinvrhull pamne, He 8u-
wul 810 uucaa 2. Ax Hacaidox ompumaro, wo adexsamue Kirvye Besy e xinvyem
enemenmaprHux ObHUKIE.

TEOPEMA KO3HOBOI'O TUMA A5 AHEKBATHOCTU U KOJNbLIA
AQNEMEHTAPHBbIX OENUATENEN

Beodumcs nonsmue omHoCUmMeabHo adeK8amHuozo aseMenma KOMMYMAMUEBHOZO0 KOADYA
(He o6sa3ameavHo 064aCMU), UCCACOYIOMCS CBOUCTMEA MAKUX dAeMEHMO8 U NPEOA0HCEHA
rapaxmepudayus abcoatomHuo adexsamuuly asemenmos. B uacmuocmu, doxkasano, ¥mo
adexkgamuoe KoaAbyo Be3y obaadaem cmaduabHbLM PAHZOM, He NPesblulaioWUM HUCIA 2.
Kax caedcmeue moayueno ymeepicdenue, wvmo xadxcdoe adexeammuoe xoavyo be3dy seas-
emcs KoAbyom asemenmaprule deaumeneil.

COHEN TYPE THEOREM FOR ADEQUATENESS AND ELEMENTARY DIVISOR RINGS

In the paper the notion of relatively adequate element of commutative ring which is not
necessarily an integral domain is introduced. The properties of such elements are inves-
tigated. The characterization of absolutely adequate elements is proposed. In particular,
it is proved that an adequate Bezout ring has a stable rank not exceeding number 2. As
a consequence, an adequate Bezout ring is an elementary divisor ring.

JIeBiB. Han,. yH-T imeHi IBana Ppanka, JIbei Opnepoxano
02.04.08
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M. M. MpuTyna’, A. K. Mpukapnatcekuii®®, M. |. Bosk’

NMPO NOBHY IHTEMPOBHICTb TA NNIHEAPU3ALIKO HENMIHIMHOIO
PIBHAHHA TUNY BIOPTEPCA — KOPTEBETA — IE ®PI3A

Ha ocrosi rpadienmno-z040H0mMH020 anzopummy Bozoarobosa — IIpuxapnamcsrozo
Onst OocaiOdcenHs THMe2POBHOCME HeATHIUHUX OUHAMIYHUX cucmem HA PHYHKYIO0-
HAABHUL MHO208UOAX Y NPAYT 8CMAHOBAEHO MOUHY ATHEAPU3AYII0 HeATHIUHOL Ou-
Hamiunol cucmemu muny Bropzepca — Kopmeseza — 0e Ppiza. Ax nacaidox onu-
CAHO NIHIUHY CMPYKMYPY NPOCmMoPY Po3e8’a3Kis, noKa3aHo ii 36’130K 3 ONYKAICMIO
NesHUL PYHKYIOHAABHUX NIOMHONCUH. Bemarnosareno maxodxe 6izamisbmonosicms
ounamiunoi cucmemu Bropeepca — Kopmeseza — de dpiza, nob6ydosano HeckiHuer-
HY 1€PAPXi0 PYHKYIOHALBHO He3ALeHCHUX THBAPIAHMIE.

O NONHOW UHTEMPUPYEMOCTU U IMHEAPU3ALIUU HENTMHEWHOIO YPABHEHUA
TUNA BIOPTEPCA - KOPTEBEIA - [IE ®PU3A

Ha ocwnose 2paduenmro-2040H0MHO20 anzopumma Bozoatobosa — Ilpuxapnamckozo 0as
uccre008aHUSL UHMEZPUPYLMOCTIU HeAUHEUHDLL OUHAMUUECKUL CUcmem HA PHYHKYUO-
HANLHBLL MHO2000PA3UAL 8 Pabome YCmaHosleHa MOUHASL AUHeAPUIAYUS HeAUHeUHOU
Junamuueckou cucmemvl. muna Biropzepca — Kopmesgeza — de Ppusa. Kax caedcmeue
ONUCAHA AUHEUHAS CMPYKMYPA NPOCMPAHCMBA PeuteHull, NOKA3AHA ee C8A3b C 8blNYK-
A0Cmbio onpedeseHnvlr PYHKYUOHANLHBLE NOOMHONCECM8. YemaHosieHa maKice Ouza-
MUABMOHOBOCMb  OuHamUuueckol cucmemdvl Biopzepca — Kopmeseza — 0e dpusa, mno-
cmpoera 6eckoHeuHas Uepaprusil PYHKYUOHALLHO He3ABUCUMBLE UHBAPUAHIMOB.

ON COMPLETE INTEGRABILITY AND LINEARITY
OF NONLINEAR BURGERS - KORTEWEG - DE VRIES TYPE EQUATION

Based on the Bogolubov — Prykarpatsky gradient-holonomic algorithm devised for stu-
dying the integrability of monlinear dynamical system on functional manifolds an exact
linearization of a mnonlinear Burgers — Korteweg — de Vries type dynamical system is
stated in the article. As a corollary, the linear structure of the solution space is descri-
bed, its connection with the convexity of some functional submanifolds is shown. The
bi-hamiltonicity of the Burgers — Korteweg — de Vries system is also stated. An infinite
hierarchy of functionally independent invariants is constructed.

! JIpsis. Hall. yH-T imeHi IBana Ppanxa, JIbBIiB,

% IIporobuipbK. nepsx. mey. yH-T iMeni Irana dpanka, JporoGmd,

3 ATM, YH-T Hayku Ta TexHosoriii, Kpaxkis, ITosbIna, OpnepsraHo
4 Han,. yu-1 «JIpBiB. nositexxika», JIbBiB, 11.04.08
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METOA R -®YHKLUW B KPAEBbIX 3AAYAX
MAFHUTHOMN TMMOPOOUHAMUKU C MATIbIM MAPAMETPOM
NPU CTAPLLUUX MPOU3BOOHBLIX

C ucnoavzosanuem memoda R -pynxyuill nocmpoensv. mamemamuueckue U KOM-
nviomepHovle Mo0eaU MAZHUMOZUOPOOUHAMULECKUL MeUeHUU OAS PASAUYHBLL MU-
NO8 ZPAHUYHBLL YCA08UL 8 arexmpomazHumHom Hacoce. ITposedendvl uucaenmbvle
axcnepumenmsl. 3adanue zeomempuueckoll un@Gopmayuu U GUIULECKUL KOH-
cmanm 8 eude OYKBEHHBLL NAPAMEMPO8 NO3BOAULO NPOBECMU MHOZOBAPUAHMHDBLE
pacuemst U uccaedosams Ux 8AUSHUE HA KAPMUHY NOASL.

METO[ R -®YHKLIA B KPAXNOBUX 3AOAYAX MATHITHOI MNAPOANHAMIKA
3 MAJTIUM NAPAMETPOM MNPU CTAPLLUX MNOXIAHUX

3 sukopucmannam memody R -Pynxyiti nodydosani mamemamuini ma KomMn 1omepHi
Mmodeni mazrHimoi0POOUHAMIYHUL Mmedill 04l PISHUX MUNI8 2PAHUUHUL YMO8 8 eaeKm-
pomazHimHomy Hacoct. [Iposedeni yuceavHi excnepumenmu. 3a0anHHsA 2e0MeMPUUHOT TH-
gpopmayii ma Pizunnuxr Koucmawm y euzandi napamempie 003804AuL0 nposecmu O6aza-
MOBAPIAHMHL POIPAXYHKU MA 00CAIOUMU TX 8NAUB HA KAPMUHY NOASL.

R -FUNCTIONS METHOD IN BOUNDARY-VALUE PROBLEMS OF MAGNETIC
HYDRODYNAMICS WITH SMALL PARAMETER AT HIGHER DERIVATIVES

Mathematical and computer models of magnetohydrodynamical currents for various ty-
pes of boundary conditions in the electromagnetic pump are constructed with the help
of R -functions method. Numerical experiments are carried out. The representation of
geometric information and physical constants as alphabetic parameters has allowed to
make multiple calculations and to investigate their influence on the picture of field.

VH-T 1pobJieM MallMHOCTPOEHNA ITosyueno
uMm. A. H. ITogropsoro HAH Yxpaussl, XapbKoB 31.01.08
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OOCNIIKEHHA 30HU NEPEAPYWUHYBAHHSA Y KIHUI TPILLMHU
HOPMAJIbHOI'O BIAPUBY, LLIO BUXOOUTb HA HEMMALOKY MEXY
PO3aINY NPYXXHUX CEPEAOBULL

Memodom Binepa — I'ongha 6uKOHAHO PO3PALYHOK MOUAMKOB0L 30HU MepedpyliHy-
B8AHHA 8 KIHYL MPIWUHU HOPMAALHO20 810PUBY, WO 8UX00UMD HA He2aadKy MexHcy
po30iny 080X PISHUX NPYHCHUX cepedosuw, 8 il KYmosill mouyi. 30Ha MO0eat0eEMb-
CS ATHIEND PO3PUBY HOPMAABHOZO 3MIWEHHA Ha NPodosrcenHt mpiwunu. Ompumano
eupasu 04 008HCUHU 30HU NePedPYUHYBAHHA T HAKONUUEHOT 8 HIll NOMEeHYIANbHOT
enepeii. Ix wucao6i 3HaAUEHHA NOPIBHIOIOMBCA 3 BI0N0BIOHUMU BEAUNUHAMU OASL 30-
HU NepedPYUHYBaAHHA Y 3’ €OHYBANBHOMY MAMEPIAAL HA Medxcl cepedosuny, Ha OCHOBL
4020 POOUMBCS BUCHOBOK NPO UMOBIPHUL HANPAM PO3BUMKY 30HU.

MUCCIEAOBAHUE 30HbI NPEAPA3PYLWIEHMA B KOHUE TPELLIMHBI HOPMAINIBHOIO
OTPbIBA, BbIXOOALLEN HA HEIMAOKYHO TrPAHULY PASLOENA YINPYITUX CPEQ

Memodom Bunepa — Xonga e8binoaHeH Ppacuem HAUAABHOU 30HbL NPedpa3pyuweHus 8
KOHYEe MPeUUHbL HOPMALBHOZO OMPbHLEA, 8blrodswet Ha HezradKyr zpanuyy pasdesa
08Yx PA3AUYHBLL Ynpy2ux cped 8 ee Yzn080t mouke. 30Ha modeaupyemcs aAurHuel pas-
PbLBA HOPMAABHOZO CMEWEHUS HA NPOOoANCeHUU mpewunbl. [loayuensvt gbipascenus 0as
O0AUHDL 30HBL NPEOPAZPYUEHUA U HAKONAEHHOU 8 Hel NOMeHYUarbHol aHepeuu. Jx wuc-
N08ble 3HAUEHUS CPABHUBAIOMCS C COOMBEMCMBYIOWUMU BeAUUUHAMU 04 30HDBL NpPed-
PA3PYUEHUS 8 C8AYOUWeM Mamepuale Ha epaHuye cped, Ha OCHO8e uez0 Oeaaemcs 6bl-
800 0 8ePOAMHOM HANPABACHUU PAZBUMUSL 30HDL.

STUDY OF PROCESS ZONE AT THE TIP OF NORMALBOND-FAILURE CRACK,
OUTCOMING ONTO BROKEN INTERFACE OF ELASTIC MEDIA

Calculations of the initial process zone at the tip of normal bond-failure crack, outco-
ming onto broken interface of dissimilar elastic media at the corner point by Wiener —
Hopf’s method are done. This zone is modeled by the line of normal displacement rup-
ture on the crack prolongation. The expressions for the length of the process zone and
accumulated potential energy are obtained. Their numerical values are compared with
the appropriate values for the process zone in the join materials at the interface. On the
basis of comparison a conclusion about a probable crack movement direction is drawn.

! Tu-1 mexaniku im. C. II. TumorieHka

HAH VYxpainnu, Kuis, OpnepsraHo
? YMaHCEK. JepsK. Ief. YH-T, YMaHb 04.03.08
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3A0AYI CTALIIOHAPHOI TENNOMNPOBIAHOCTI TA TEPMOIPYXXHOCTI AN
TINA 3 TENNOBUAOINEHHAM HA KPYIrOBIW OBJIACTI (TPILLIUAHI)

Hagedeno mounuil po3s’s30x 3a0QHUX HA KPY208il 004ACMI CUHZYAAPHUX THMe2-
PAALHUL DPIBHAHD 3 NOAAPHUM © 2iNePCUHLYAAPHUM A0PAMU, NPABA LACTNUHA AKUL
€ NOATHOMOM MPEMbO20, O 8 0CECUMEMPULHOMY 8UNAOKY — Uemeepmozo cmenens.
LHumu pPIBHAHHAMU ONUCYEMDBCS CMAYIOHAPHE MmemmepamypHe nose ma HANPY-
JceHutl cmar Yy mial, KoAu Ha KPYz08iti 06AACMi 8 CYYIALHOMY Mini ab0 HA MPi-
wuHi 3a0ani memnepamypa abo menaosuill nomik. Busnaueno woegiyienmu -
MEHCUBHOCT HANDPYHCEHD.

3AOAYU CTALIMOHAPHON TENIONPOBOAHOCTU N TEPMOYIPYIOCTU ANA TENA
C TEMJIOBLIAENEHMEM HA KPYTOBOW OBJTACTU (TPELLMHE)

Hdano mounoe pewenue 3a0aHHBLLY HA KPY2080U 00AACNU CUHLYAIPHBLL UHMELPAALHBLYL
YPABHEHUU C NOAAPHBIM U 2UNEPCUHLYAAPHBLM A0PAMU, NPABASL LACNMDL KOMOPHLL 56-
Aslemes NOAUHOMOM mpembell, @ 8 0CeCUMMEMPUUHOM CAYUAE — UemeepPMmol cmeneHu.
IMuUMU YPABHEHUAMU ONUCHLBAIOMCS CMAYUOHAPHOE MemMnepamypHoe nose U HANPs-
JcenHoe cocmosiHue 8 meae, Koeda Ha KPY2080U 004aACMU CNAOULHO20 Meaa Aubo Ha
mpewure 3a0aHbL MemnepamypPa ULU Mmenaosol nomox. B cayuae mpewunsl onpede-
Aenbl KOIPPUYUEHMBL UHMEHCUBHOCTIU HANPAHCEHUU.

STATIONARY HEAT CONDUCTION AND THERMOELASTICITY PROBLEMS FOR A BODY
WITH HEAT EMISSION ON A CIRCULAR DOMAIN (CRACK)

The exact solution of singular integral equations, given on a circular domain, with polar
and hypersingular kernels is presented. The right-hand side of equations is a polyno-
mial of the third degree and in an axially symmetric case it is of the fourth degree.
These equations describe a stationary temperature field and the stress state in a body,
when temperature or the heat flow are given on the circular domain in the solid or on
the crack. The stress intensity factors in the crack vicinity are defined.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 21.08.08
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MATEMATUYHE MOOENOBAHHA TA ONTUMI3ALUIA TEPMOMNPYXHUX
CUCTEM HA OCHOBI NOEAHAHHA EHEPTETUYHOIO TA
TEPMOOUHAMIYHOIO niaxoaiB

3anpononosaro enepeemuuHull i mepmoouHamiunul nidxodu 0o nodydosu mame-
MAMUYHUX moOenell 04 ONUCY MEePMOMEXAHIUHUL npoyecis Yy npyxicHux Oegop-
MmigHux OducunamusHux cucmemax. Ompumarno 6a308: cNniBIOHOWEHH AK 0L ONU-
CY A0KAABHO20 MePMOOUHAMILHO20 CMAHY, mMak i 0asa Jucunamusrux npoyecis. Ha
Yitl OCHO8T 3ANPONOHOBAHO MAKONUC 6APIAHM NOCMAHOBKU MA NPUHYUNOBOT CXeMU
P036’A3Y8aHHA Kpatiosux 3a0ay NPo ONMUMI3AYII0 HANPYHEHO20 cmaHy 3a 3ada-
HUX THMEZPALPHUL 00MeHCeHdb HA PYHKYTT 308HIULHBOZO CUA0B020 HABAHMANCEHHS.

MATEMATUYECKOE MOAENMPOBAHUE U ONTUMU3ALINA
TEPMOYNPYIMX CUCTEM C NOMOLLBIO UCMOJIb3OBAHUA QHEPTETUYECKOIO
N TEPMOOMHAMMYECKOIO Nnoaxoaos

ITpedaoscensvl anepeemuuecKud U MmepmooUHAMULECKUL NOOX00bL K NOCMPOEHUID Mmame-
mamureckux molenell 0Asi ONUCAHUS MEPMOMeXAHUUECKUX npoyeccos 8 ynpyzux Oe-
popmupyemvir Ouccunamushvlx cucmemax. Iloayuensv. 6a3oevie coomuowerus O0as
ONUCAHUS AOKAABHOZO MEPMOOUHAMULECKOZ0 COCTNOAHUL U OUCCUNAMUBHBLL TLPOYECCO8.
Ha amom ocrosaruu mpedaodcern makie 8aPUAHM MOCMAHOSKU U NPUHYUNUAALHOU
cxrembl pewenHus Kpaesvlr 3a0ay ONMUMUIAYUU HANPAHCEHHOZ0 COCMOAHUSL NPU 300aH-
HBHLL UHMEZPALLHBLL 02PAHUYECHUAX HA PYHKYUU 8HEULHe20 CUL08020 8030eticmeus.

MATHEMATICAL MODELING AND OPTIMIZATION
OF THERMOELASTIC SYSTEMS WITH THE HELP OF ENERGY
AND THERMODYNAMIC APPROACHES

The energy and thermodynamic approaches are proposed to construct the mathematical
models describing thermomechanical processes in deformable thermoelastic dissipative
systems. The constitutive equations to describe the local thermodynamic state and dis-
sipative processes are obtained. On this basis a variant of statement and principal sche-
me of solving the boundary-value problems about optimization of the stress state under
given integral constraints on the functions of external force loading is proposed.

ITenTp mMaT. MOZEIIOBAaHHA

In-Ty nmpuki. npobsiemM MexaHIKM i MaTeMaTUKM OgeprxaHo
im. d. C. Ilinctpurauya HAH Yxpainn, JIsBiB 01.09.08
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. T. Cynum™?, 8. M. MactepHak’®

3ACTOCYBAHHA METOLOY N’PAHUYHUX ENEMEHTIB
00 AHANI3Y AHTUMIOCKOI AE®OPMALIIT AHI3OTPOMHUX TIN
I3 TOHKOCTIHHUMU CTPYKTYPAMU

3’sc08aH0 Mmedxci 0OYLAbHOZO 3ACTMOCYB8AHHA KAACUYHOZO Memo0Yy 2PAHUUHUX ene-
Mmenmig 04 AHMUNAOCKOL 3a0aui meopii NPYHHocmi npu 00CAIOHCeHHT min 13
MOHKOCMIHHUMU eAeMeHMAMU CMPYKMYPU ma zeomempii. 3anponorosaro nioxio
O0nsl PeLYAAPU3AULT CUHRYAAPHUX I KBAZICUHLYAAPHUX THMEZPAAls, WO HeMUuHYyUe
BUHUKAIOMD NPU aAHANI3T MOHKuUX cmpykmyp. ITodano wucaosi npuxaadu, wo 3a-
celduuau Hadltinicms ma ehekmusHicms 3aNPONOHO8AH020 NIOX00Y.

NMPUMEHEHUE METOOA FPAHUYHbIX 3NIEMEHTOB K AHANU3Y AHTUMIIOCKOW
OE®OPMALNN AHU3OTPOIHBLIX TEJZ1 C TOHKOCTEHHBIMU CTPYKTYPAMMU

Onpedeaenvt npedeavl UCNOABIOBAHUSL KAACCUUECKO20 MemOo0d 2PAHUUHBLL ILeMEHMO8
oasi anmunaockol 3adauu meopuu Ynpyzocmu NpPu UCCAe008AHUU Mea C MOHKOCMEeH-
HOLMU INeMeHMamu cmpyxmypovl U 2eomempu. IIpedarodcern nodxod 0as pezyasapula-
YUU CUHSYAAPHBLE U KBAZUCUHZYAIPHBLL UHMEZPAL08, KOMODPble B03HUKAIOM MPU HUC-
NeHHOM QHAAU3E MOHKOCMeHHbLX obaacmeli. Ha Konkpemuslx npumepaxr noxasana agp-
gexmusrocmsd Imozo nodxooa.

APPLICATION OF BOUNDARY ELEMENT METHOD TO ANALYSIS OF ANTIPLANE SHEAR
OF ANISOTROPIC SOLIDS CONTAINING THIN SHAPES

This paper concerns the application of boundary element method to the analysis of the
antiplane shear of solids containing thin shapes. Singular and quasi-singular integrals
are regularized which considerably improve the accuracy. The numerical examples show
the efficiency of the proposed approach.

1 . . .
JIbBiB. Hal, yH-T im. IBana Ppanka, JIbBiB,

2 . .
IH-T npuKJI. npobseM MexaHiKK i MaTeMaTHKu
im. . C. Iligcrpuraua HAH Yxpainnu, JIbBiB, Opnepoxano

g JIylbK. Hall. TeXH. YH-T, JIyIIbK 12.07.08
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BMNNVYB TEMNEPATYPU AUCUMATUBHOIO PO3ITPIBY HA
OEMMN®YBAHHS BUMYLLEHUX PE3OHAHCHUX KONUBAHb
LLUAPHIPHO OMEPTOI B’A3KOMPYXHOI LUNIHOPUYHOI NAHENI
3A IONOMOIOI0 ME30ENEKTPUYHUX AKTYATOPIB

Poszaanymo 3adauy mpo axmusHe 0emn@ysanHHs SUMYUEHUX PE3OHAHCHUX KOAU-
8AHb 8’ AIKONPYNHCHOT YUNTHOPUUHOT NaHeAl 3@ 00NOMO2010 M’ €30eAeKMPUUHUX AK-
myamopis. Topyi naneal 88axaOMbCS UWAPHIPHO ONEPMUMU I MENA0L30AbOEAHU-
mu. Odepircano ananimuurull poss’a3ok 3adaul esexmpomexanixu. Ha ozo ocrost
po3paxosaro ducunamueny PYHKYI0 i P038’A3aHO PIBHAHHA eHnepeli. IIposedero
AHANEI3 8NAUBY Mmemmepamypu OUCUNAMUBHOZO0 PO312PisY HA edexmusHicms aK-
MueHo20 0emMnPYsarHHs BUMYULLHUL KOAUBAHD YUATHOPUUHOT naHeAl.

BNUAHUE TEMNEPATYPbI OUCCUNATUBHOIO PA3OIrPEBA HA OEMMN®UPOBAHUE
BbIHYKAEHHbLIX PE3OHAHCHbIX KONEBAHWUW LLAPHUPHO OMEPTOW BA3KOYMPYIOMn
LMNUHOPUYECKOW NAHENN NMPU NOMOLLUU NbE30JNIEKTPUYECKUX AKTYATOPOB

Paccmompena 3adaua 06 axmusHom 0emnPuposaHUU BbIHYHIOCHHBLL PE3OHAHCHBLL KO-
Ae6aHUY 8A3KOYNPY20U YUAUHOPULECKOU NAHeAU NPU NOMOUU NbeIOIeKMPULeCKUL AK-
myamopos. Topybl naresu cyumaromecs UWAPHUPHO ONePMBLUU U MenI0UI0AUPOBAHHbL-
mu. IToayueno anasumuueckoe pewerue 3adavu arekmpomexaruxu. Ha ezo ocnose pac-
cuumana Ouccunamuenas PYHKYUS U peweHo YypasHenue anepzuu. IIposeden anaaus
BAUAHUSL Mmemmepamypsbl OUCCUNAMUBHOZ0 PaA3ozpesa HA IPPeKMuUsHOCMmb AKMUBHOZO
Oemnuposanus 8blHYHOEHHBLT KOALOAHUU YUAUHOPULECKOU NaHeaU

INFLUENCE OF TEMPERATURE OF DISSIPATIVE HEATING ON DAMPING
FORCED RESONANT VIBRATIONS OF VISCOELASTIC CYLINDRICAL PANEL
WITH SIMPLY-SUPPORTED ENDS BY PIEZOELECTRIC ACTUATORS

A problem of active damping of forced resonant vibrations of a wviscoelastic cylindrical
panel with simply-supported and thermally insulated ends by the piezoelectric actuators
is considered. An analytical solution of the problem of electromechanics is obtained. On
the basis of the solution a dissipative function is calculated and the equation of energy
is solved. Analysis of influence of dissipative heating on the effectiveness of active
damping forced resonant vibrations of cylindrical panel is given.

" In-1 Mexaniky im. C. II. TuMoIIeHKa
HAH VYxpainu, Kuis,

? Ham,. Texn. yu-T Yrpainn «KIII», Kuis,

® Muxonais. JepsK. YH-T Opnepoxano
im. B. O. Cyxomamucbkoro, Mukosais 17.03.08
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HAMPYXXEHWW CTAH KPYTOBOIO MOPOXHUCTOIO MNOPUCTOIO
HACUYEHOIO PIOUHOIO LUMNIHAPA, LLLO OBEPTAETLCA HABKOJIO
CBOEI OCI 31 CTAIOKO KYTOBOIO WBUAKICTIO

Odepicano mounutl po3e’sa3ok naockoi 3adaui 0as nopucmoi mpyoéu, wo obepma-
EMbCA HABKONO CBO€T Hepyxomoi oci cumempii. Mamepian mpybu Hacuuenul ide-
ANBHOMO CMUCAUBON PLOUHOM0. ¥ mexcaxr meopti Boyena Yy 8uxionux cnisgioHoweH-
Hax Gepymouca 00 Ysazu 83AEMO38’AIKU MIHC MEHIOPAMU HANDPYHCEHb, MEeHI0PAMU
Oepopmayiti, 8IOHOCHOI 2YCMUHO PIOUHHOZ0 3ANOBHI08AYA MA 3MIHHON NOPUC-
micmio mamepiaay. IHodano gopmyasu 0as padianvHuxr nepemiujensb, KOMNOHEHM
MeH30pa HaANPYHcerd 1 2YcmuH Y ckeaemi U PIOUHHOMY 3AN0BHI08AUT, @ MAKOHC NO-
pucmocmi 1l Macosoi KOHYyeHmpayli cymiwi. Bukonaro yucaosull aHanid padians-
HO20 PO3N00INY YUX XAPAKMEPUCTIUK OAL CYYIABHOZ0 MaA NOPOACHUCTO20 YUATHO-
pa 3 nickosuxa, Hacuuenozo 2acom. Odeprcano Kpumuuri yucaa obepmis mpyd 3
HACUYEHO20 U CYX020 Mmamepianis.

HAMPAXEHHOE COCTOAHUE KPYroBOIro nosioro noPnMcToro
HACBILLEHHOIO XXWAKOCTbIO LMNWHAOPA, BPALLAIOLLIETOCS BOKPYT
CBOEW OCH C MNOCTOAHHOW YIITOBOU CKOPOCTbIO

IToayueno mounoe pewerue naockotl 3adayu 0as nopucmoti mpyodsvl, epaujarouelicsa 803-
ne ceoell HenodeudxicHoU ocu cummempuu. Mamepuanr mpybsl HacblweHr UOeaAbHOU CHCU-
Mmaemoti sHcudkocmsvro. B pamkax meopuu Boysna 8 UCTOOHBLL COOMHOULEHUAX NPUHS-
mbul 80 BHUMAHUE 83AUMOCEA3U MeAHCOY MeH30PAMU HANnPAKCeHUll, meH3opamu Oefhopma-
YU, OMHOCUMEALHOU MAOTMHOCTBIO HCUOKO20 3ANOAHUMENS U NepemeHHOt NOPUCmoc-
muto mamepuana. IIpugedensvt Gopmysvt 048 PAOUALLHBLL NepemeweHull, KOMNOHeHm
MeH30Pa HanPAKCeHU U naomHocmell 8 cxeseme U HUOKOCMHOM 3anosHuMene, & maK-
JCe MOPUCTNOCTIU U MACCOBOU KOHYEHMPAYUU CMeCU. Buinosnen wucAeHHbLU AHAAUS Pa-
JuaavHoeo pacnpedeserHus IMUX TAPAKMEPUCTIUK OAf CMAOUHOZ0 U NMOA0Z0 YUAUHOPA
U3 NecuaHUKd, HACHIULEHHO20 Kepocurom. Iloayuens. kpumuyeckue uucaa 000pPOMO8
mpyod, U320MOBAEHHBLL U3 HACHIULEHHOZO U CYL020 MAMEPUALO8.

STRESS STATE OF CIRCULAR POROUS, SATURATED BY LIQUID CYLINDER ROTATING
AROUND ITS AXIS WITH CONSTANT ANGULAR VELOCITY

In this paper an exact solution of plane problem for the porous tube rotating around its
fixed axis of symmetry is obtained. The material of the tube is saturated by an ideal
compressible liquid. Within the framework of R. M. Bowen’s theory the connections bet-
ween stress tensors, strain tensors, liquid filler relative densities and varying porosity
are taken into consideration. The formulae for radial displacements, stress tensor com-
ponents, densities in skeleton and fluid filler, and also for porosity and mass concen-
tration of mixture are given. The numerical calculations of radial distributions of these
characteritics for solid or hollow kerosene-saturated sandstone cylinder are carried out.
The critical values for rotation number of saturated and dry tubes are fined.

ITonitexnika Jloaabka, Jlonas, Ilosbina Opnepsrano
16.08.07
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YNPYIYME BOJNIHOBOObI: UICTOPUA U COBPEMEHHOCTD. Il

B cmamve anaausupyromes HOPmMarvHble M00bL YNPY2020 NPAMOY20ALHOZO BOAHO-
eo0a. ITpocaedcenvl Katouesvle acnekmst noumu 150-aemue ucmopuu amou 3ada-
yu. Memodom cynepno3uyuu NoAyueHO aHarumuueckoe peuwerHue 3adauu 0as ue-
mulpexr Mmunos CUMMempuu 80A4H08020 NOAL. YCMAHOBALHDL BAHCHBLE OMAUUUSL OUC-
NEPCUOHHBLL TAPAKMEPUCTNUK HOPMAABHBLL MO0 8 npamoyzosvHuke om mo0 Pa-
aest — Jlamba Oasn caost u Ioxeammepa — Kpu 0as yuaundpa. IIposedena oyenra
pada NPUBAUNCEHHBLL MeoPUU 04 NPAMOY20ALHOZO 80AH0800A.

NPYXXHI XBUITEBOAMW: ICTOPIA | CYHYACHICTb. I

Hagedeno cmucauti oz2asd 0ucnepcilihux eaacmusocmell NPYHHUX xeéunreeodis nocmiti-
H020 nonepeunozo nepemuny. Jocaidxuceno desaxi acnexmu icmopii npobaemu. Memodom
CYNepno3uyil OMPUMAHO AHAALTMUYHUL PO38’A30K 3a0aui NPO HOPMAALHI XEUAL 8 NPS-
MOKYMHOMY Xeunesodi. BcmanosaeHo 8axncausi 810MIHHOCMT HOPMAALHUX MO0 Y NPAMO-
KYMHUKY ma 8 wapl U Yuaindpi, nposedeHo Oyinky pady Habaudcerux meopit Oas
NPAMOKYMHO20 xeuneeody. HaHi po3paxryHkis npo oucnepcito mo0 MoOaHO Y 6uenidi
epaghixis.

ELASTIC WAVEGUIDES: HISTORY AND THE STATE-OF-ART. Il

This paper addresses a brief review of dispersion properties of elastic waveguides with
constant cross sections. Selected topics in the history of the problem are elucidated. An
analytical solution of the problem on normal waves in a rectangular waveguide is de-
rived on the basis of the superposition method. Important differences of normal modes
in a rectangle from those in an infinite plate and a cylinder are established, several
approximate theories for a rectangular waveguide are estimated. Calculation data about
dispersion of modes are presented graphically.

! KuesB. Hal, yH-T uM. Tapaca IlleBuenko, Kues,

* VIH-T TeJIeKOMMYHUK. ! IJI06aJbHOTO MH(OPM.
npoctpanctea HAH Ykpannsl, Kues, ITosyueno
3 Aszepbaimx. roc. Hedpr. Axan., Baky, Asepbaiigkan 31.05.08
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DEFORMATION OF COMPOSITES WITH ARBITRARILY ORIENTED
ORTHOTROPIC FIBERS UNDER MATRIX MICRODAMAGES

In the present paper a model of nonlinear deformation of stochastic composites
under microdamaging is developed for the case of composite with orthotropic in-
clusions, when the microdamages are accumulated in the matrix. The composite is
treated as an isotropic matrix strengthened by three-axes arbitrarily oriented ellip-
soidal inclusions with orthotropic symmetry of elastic properties. It is assumed
that the loading process leads to accumulation of damages in the matrix. Fractured
microvolumes are modeled by a system of randomly distributed quasi-spherical
pores. The porosity balance equation and relations for determining the effective
elastic modules for the case of orthotropic components are taken as basic relations.
The fracture criterion is assumed to be given as the limit value of the intensity of
average shear stresses occurring in the undamaged part of the material. Basing on
the analytical and numerical approach an algorithm for determination of mnonli-
near deformative properties of such a material is constructed. The nonlinearity of
composite deformations is caused by finiteness of deformations. Using the nume-
rical solution the nonlinear stress-strain diagrams for an orthotropic composite
for various cases of orientation of inclusions in the matrix are predicted and
discussed.

OE®OPMALIT KOMMNO3UTIB 3 AOBIIbHO OPIEHTOBAHMMUW OPTOTPOMHUMU
BOJIOKHAMU NPU MIKPOMOLUKOMXEHHAX MATPULI

Buxaadeno meopito MixpPOnowko0#ysaHocms mamepianié Ha OCHO8L 130MPONHOL MaMm-
puyl 3 008iABHO OPIEHMOBAHUMU OPMOMPONHUMU BOAOKHAMU, AKI MAOMB HOPMY MPU-
ocHux eaincoidig. MikpopyldnysanHs mo0eatoromsvCs NOPOHCHIMU nopamu. Kpumepil
PYUHYBAHHA 8 MIKPOOO emi nputimaemses y Popmi I'ybepa — Miseca, Oe zparuys Mmiy-
HocMi € 8unadkosoto PYHKYie Koopouram 3i cmeneHesum PO3Noditom adbo Po3noditomn
Beitioyana. Hanpyoceno-O0eopmosaruti cman ma eekmusHi 8aacmusocmi mamepiany
B8U3HAUAIOMDBCA HA OCHOBL CMOXACNUYHUX PIBHAHbL MeoPil NPYHHOCMI OAl Mmamepilanie
HA OCHOBL 130MPONHOT MAMPUYUL MA 00HOCTLPAMOBAHUX MPUOCHUX eaincoidis. 3amMuKaH-
HA PIBHAHD 0ehOPMYBAHHA i MIKPONOULKOOHCYBAHOCME 30TUCHIOEMDBCA HA OCHOBL PIBHAHD
barancy nopucmocmi xKomnonenmia. I106y008aHO HeATHIUHT 3ANEHCHOCMT CYMICHUX NPO-
yecis 0efoPMYBAHHI MAKUXT MAMEPIANIB NPU MIKPONOULKOOHCEHHAX MamMPUYyl 8i0 max-
podepopmayiti 0as PIZHUT Mapamempis, W0 XAPaKmepusyioms PYHKYi0 pPo3nodicy
MIYHOCTME, Ma 04 PIBHUX 8UNAOKI8 OPLEHMAYIT BOAOKOH Y MAMPUYL.

OE®OPMALIMM KOMMO3UTOB C NPOU3BOJZIbHO OPUEHTUPOBAHHbLIMU
OPTOTPOMNHbLIMU BOJIOKHAMU NPU MUKPONOBPEXOEHNAX MATPULIbI

V3r0xHcena meopus MuKponosperc0aemocmy Mamepuato8 Ha ocHo8e U30MPONHOU Mam-
PUYDBL U NPOUBOALHO OPUEHMUPOBAHHBLL OPMOMPONHHLLL 80A0KOH 8 POPME MPEXOCHbBLL
aanuncoudos. Mukpopaspywenus modeaupyromes nycmuvimu nopamnu. Kpumepui pas-
pyweHus 8 mMuxpoobveme npurumaemcs 8 opme I'ybepa — Museca, 20e npeder npou-
HOCMU ABAAEMCA CAYUAUHOU PYHKYUel KoopourHam co cmenenHHbvlu pacnpedeseHuem
uau pacnpedenenuem Beiibyara. Hanpsiocenno-degpopmuposarnnoe cocmosnue u agfgex-
muerble CoUCMBA MAMEPUALL C MUKPONOBPEHCOCHUAMU 8 KOMNOHEHMAX ONPedeasomces
HA OCHOBE CTMOXACTNUUECKUX YPABHEHUU meopuu ynpyzocmu 0as MAMepuanos Ha ocHose
USOMPONHOU MAMPUYDBL U OOHOHANPABACHHBLL MPEXOCHBLL earuncoudos. 3amvikarue
ypasreHUul 0epOPMUPOBAHUA U NOBPeHAAeMOCTNU OCYULECTBALEMCA HA OCHOBAHUU YPas-
HeHus Oananca nospexcdenHocmu (nopucmocmu) xKomnornenmos. ITocmpoenst HeauHetinble
3ABUCUMOCTIU COBMECTHBLL NPOYECCo8 0edoPMUPOBAHUSL MAKUL MAMEPUAI08 U NOBPEHC-
OJenus mampuysl om wmaxpodegpopmayuil Oai PABAUYHBIE NAPAMEMPO8, XAPAKMeEePU3Y-
rowuxr PyHKYUto pacnpedeseHus pasdpoca NPoOUHOCMU MAMEPUALL MAMPUYDLL, U OAA PA3-
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0. B. MaxHeHko

KOMBUHNPOBAHHOE NPUMEHEHWE METOA
TEPMOIMJIACTUYHOCTU N METOAA ®YHKLUMU YCALOKU
ONA U3YYEHUA NPOLIECCA TEMNOBOW MPABKU
CYOOCTPOMUTEIbHbIX MAHENEN

M3nooxcen modxrod KoMOUHUPOBAHHO2O NMPuUMeHeHUs 00uez0 memoda mepmonaac-
muuHocmu U npubaudcennozo memoda PYHKYUU Ycadku 04 MPOZHO3UPOBAHUS
obuwux depopmayuil KPYnNHoeabaPUMHBLL NPOCMPAHCMBEHHBLL KOHCPYKYUL NPU
ceapke uau mennogoti npasxe. Ocobenno aexmusen npedroxcernvlti nodxrod e
cayuae GOABULOZO KOAUUECTNBA 8 KOHCPYKYUU CBAPHBLL ULB08 UAU AOKAABHBLL HA-
2pesos8 npu menaosoli npaske. IIpedcmasien npumep npumeHeHUs MakKozo nodxroda
npu udyueHuu aPPexmusHocmu npoyecca meniosoti NpasKu cyoocmpoumesbHbL
naxeseu.

KOMBIHOBAHE 3ACTOCYBAHHA METOAY TEPMOINJIACTUYHOCTI TA METOAY OYHKLIT _
YCAOKWU OndA BUBYEHHA NMPOLIECY TEMIOBOI NMPABKU CYOHOBYAIBENbHUX NMAHENEN

Buxaadeno midxi0 xomOIHOBAHO20 3ACMOCYBAHHS 3A2AABHO20 MeMOOY MepPMONnAACMUY-
HOCML Ma Habaudiceno20 memody PyHKyii ycadku 04 NPOeHO3Y8aHHS 3azarbhux Oeghop-
MAYLU  KPYNHOAOAPUMHUL NPOCMOPOSUX KOHCMPYKYIL npu 36apyl ado menaosill
npasyi. Ocobaueo eexmusHul 3anPONOHOBAHUL NIOXI0 Y 8UNAdKY 8eAUKOl KiAbKOCMI 8
KOHCMPYKYLL 38APHUX WBl8 A0 AOKAABHUX Hazpieie mpu menaositi npasyi. Hasederno
npukaad 3aCmMocysanHs maxozo nidrody npu susuenHi efekmusrHocmi npoyecy menao-
801 npasku cyonobdyoieeabHUX naHenetl.

COMBINED APPLICATION OF THERMOPLASTICITY METHOD AND INHERENT STRAIN METHOD
TO STUDY THERMAL STRAIGHTENING PROCESS OF SHIPBUILDING PANELS

An approach is proposed of combined application of the most general thermoplasticity
method and approximate inherent strain method to predict general deformations of
spatial design of overall dimensions at welding or thermal straightening. The approach
proposed is especially efficient in the case of welds or local heatings at straightening in
the design. An example of application of such approach to study the efficiency of
process of thermal straightening of shipbuilding panels is given.

JH-T syekTpocBapru ITosmryueno
M. E. O. ITatona HAH VYxpawnnsl, Kues 11.03.08
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ONMPEAENEHMUE BA3KOYNPYFOro COCTOAHUA AHU3OTPOMHOMN
NNACTUHKU C XKECTKUMU BKNIOYEHUAMU

ITpedaosicern memod onpedeseuss 83KOYNPY2020 COCMOSHUS MHOLOCBAIHBLL AHUZO-
MPONHBLL NAACTIUHOK C AOCOAIOMHO dHCECMKUMU 8KA0UeHUAMU. B Kauecmee npu-
mepa 0aHO pewreHue 3a0auu 8A3KOYNPY20CMU OAL NAACNUHKU C OOHUM IAAUNMU-
YeCKUM BKAIOUEHUEM, KOMOPOEe 8 UACMHOM cayuae nepexodum & auuelinoe. Jas
PACMANCEHUSL NAACTNUHKU ONUCAHDBL PE3YAbMAMDbL YUCACHHBLL UcCre008aHUT Ha-
NPAHCEHHO20 COCMOAHUSA 8 3ABUCUMOCTNU OM 2e0MEMPUUECKUL NAPAMEMPO8 8KAIO-
YeHUs U 8PeMeHU NPULOAHCEHUS HAPY3KU.

BU3HAYEHHSA B’A3KOMPYXXHOIO CTAHY AHI3OTPOIMHOI MNACTUHKHK
3 XKOPCTKUMWU BKINIOYEHHAMU

3anponorosaHo memod BU3HAUEHHS B8 AZKONPYHCHO2O0 CcmaHy 0a2amoss’A3HUX aHizom-
PONHUX NMAACTRUHOK 3 AOCOAIOMHO HCOPCMKUMU 6KA0UeHHAMU. K nmpukaad HasedeHO
P0368’230K 300yl 8’ A3KONPYHCHOCML 0N NAACTNURKU 3 OOHUM eAINMUYHUM BKAIOUEHHAM,
sAKe 8 4acmKogomy eunadxy nepexodums Yy AtHitine. [Jas po3msey NAACMUHKU ONUCAHO
Pe3yYABMAMU YUCEABHUL 00CAIONCEHD HAMPYHCEHO20 CMAHY 3aAeHCHO 810 2e0mempuUtHUX
napamempie 8KA0UEHHA © 4aCY NPUKAAOAHHA HABAHMANCEHHSA.

DETERMINATION OF VISCOELASTIC STATE OF ANISOTROPIC
PLATE WITH RIGID INCLUSIONS

A method on determination of viscoelastic state for multiconnected anisotropic plates
with rigid inclusions is proposed. As an example there is given the solution of the vis-
coelasticity problem for a plate with one elliptic inclusion which is transformed to the
linear one in a particular case. The results of numerical investigations of stress state de-
pending on geometric parameters of inclusion and period of applied loading are descri-
bed at the instance of plate stretching.

JoHnenk. Ha1l. yH-T, JloHEUIK ITosyueno
29.03.08
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BMNJIMB KOHBEKTUBHOIO OXONOOXXEHHA 30BHILLUHbLOI
NOBEPXHI MNNMOCKOMAPAJENIbHOIO LWAPY HA PO3MOAlN
TEMMEPATYPU Y TPUBOCUCTEMI LLAP - OCHOBA

Ompumano arnariMuuHUY P38’ A30K KPatosol 3a0ayl menaonposioHocmi 0as mpu-
6ocucmemu, W0 CKAAOAEMBCA 13 MAOCKONAPAALABHOZO WAPY, AKUU 31 CMAL0I0
WBUIKICIO KO83AE MO MOBePIHI nisbe3mexncHOl ocHosu. [Jas mamepianis Hpuk-
YIUHOT NAPU AAOMIHIT — CMAAb 00CAI0NHCEHO e80A0YlI0 memnepamypu ma it pos-
nodia 8 Wapt ma 0CHO8L NO HOPManL 00 NOGEPILHI Mmepms.

BIUAHNE KOHBEKTUBHOIO OXNAXOEHUSA BHELUHEW MOBEPXHOCTU
NNOCKOMAPAIENIBHOI O CINOA HA PACNPEOENEHUE TEMMNEPATYPbI
B TPUBOCUCTEME CJTOM — OCHOBAHUE

Ioayueno anaaumuueckoe peuwenHue kpaesol 3zadauu menaonposodHocmu O0as mpubo-
cucmemsl, cocmoswell U3 NAOCKONAPAILEALHOZO0 CAOSL, CKOABIAULL2O C NOCTMOAHHOU CKO-
POCMBIO MO NOBEPTHOCTNU NOAYOECKOHEYHO20 OCHO8AHUS. [Tas mamepuaros Gpurkyuom-
HOU MAPBL AVOMUHUTL — CNALD UCCALO0BAHA IBOAOYUSL MEeMNePAMYPblL U ee pacnpedese-
HUe 8 CA0e U OCHOBAHUU MO HOPMAAU K NOBEPLHOCMU MPEHUSL.

INFLUENCE OF CONVECTIVE COOLING OF EXTERNAL SURFACE
OF PLANE-PARALLEL STRIP ON DISTRIBUTION OF TEMPERATURE
IN STRIP — FOUNDATION TRIBOSYSTEM

The analytical solution of the boundary-value heat conduction problem for tribosystem,
consisting of the plane-parallel strip sliding with constant speed on the surface of a
semi-infinite foundation is obtained. For materials of a frictional pair aluminum-steel
evolution of temperature and its distribution in a strip and foundation on a normal to
the surface of friction are investigated.

1 . .
Iu-1 IIPUKJL. HpOGJIeM MEXaHIKN 1 MaTeMaTUKN

im. d. C. Iligcrpuraya HAH Yxkpaiunu, JIbBiB, OpnepsraHo
? Texm. yH-T, B’amcrok, Iloabia 14.05.08
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HECTALUIOHAPHI HEOCECUMETPWU4YHI TEMMNEPATYPHI NOnNA
BArATOLWWAPOBUX OPTOTPOIMHUX LMNIHAOPIB

Ompumano po3e’sa30K MPUBUMIPHOT HECTNAYIOHAPHOT HeocecumempuuHoi 3adaui
menaonposidnocmi Oas nonepednHsvo HAPIMO20 0A2AMOULAPOBO2O HEO0MeHeHO20
opMOMpPONHo20 Yuathopa 3a 0i1 Oxcepes menaa ma HAABHOCMI KOHBEKMUBHOZO
mennoobminy. Ipu yvomy suxopucmano Pynxyito I pina 6idnosidnoi sadaui men-
aonpogidonocmi. Ak npuxaad, po3zasnymo Ha2pie Yyuainopa pyromum, HOPMALLHO
po3nodireHum nomoxom menaa. JJocaidxeno memnepamypHe noae Yy 080ULAPOBOMY
YUNHODI, 3YMmO8AeHEe NOMOKOM Menaa, WO PYTaemdvpes no mMeipHiti ma no 26UHMO-
81U NIHTT.

HECTAUWOHAPHbLIE HEOCECUMMETPWUYHBIE TEMMNEPATYPHBIE MOJA
MHOIOCJIOUHbIX OPTOTPOMHbLIX LWWITWHOPOB

IToayueno pewenue MmpéxmepHot. HECMAYUOHAPHOU Heocecummempuurou 3adauu men-
A0MpPosodHoCMU 04l MPedsapumesdbHo HaA2Pemoz0 MHO20CA0UHO20 HeoZPAHULEHHO20
0PMOMPONHO20 YUAUHOPA NPU 0elicmBUU UCTMOYHUKOE Menad U HAAUYUU KOHEEKMUE-
H020 menaoobmena. Vccaedosarno memnepamypHoe nose 8 08YxrcaounHom yuaurnope, 8bi-
38aHHOE HOPMANLHO PACNPEONEHHBLUL NOMOKOM Mmenaad, 08UNCYWUMCS NO 00pasyrou,eti
U NO BUHMOBOU AUHUU.

NON-STATIONARY NON-AXIALLY SYMMETRIC TEMPERATURE FIELDS
OF MULTILAYER ORTHOTROPIC CYLINDERS

The solution of 3D mnon-stationary non-axially symmetric heat conduction problem is
obtained for a pre-heated multilayer unlimited orthotropic cylinder under action of heat
sources and convective heat exchange. As an example we consider heating of the cylin-
der by a moving normally distributed heat flow. The temperature field in a two-layer
cylinder caused by heat flow moving along the generatrix and a spiral line is studied.

1 N
Iu-T npuki. npobsemM MexaHIKM i MaTEMaTUKI
im. d. C. Iligcrpuraya HAH Yxkpaiunu, JIbBiB, OpnepsraHo

? JlbBis. Hall. yH-T imeHi IBana Ppanka, JIbBiB 12.03.08
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