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. A. CHiTKO

OBEPHEHA 3AOAYA A NAPABOTIYHOIO PIBHAHHA
B OBJIACTI 3 BIJIbHOIO MEXEIO

Bcmanosaeno ymosu icHY8aHHs ma e0uHocmi po3s’a3xy obepHeHol 3adaui 0as ma-
PadoNiuH020 PIBHAHHA 3 HesiOomum KoePiyienmom npu nepuliti noxionil e odaac-
mMi 3 8LABHOIO MeHcero.

OBPATHAA 3A0AYA NS NAPABOJTIMMECKOIO YPABHEHUA
B OBJIACTH CO CBOBOAHOU rPAHULIEN

Yemanosaensvl ycaosus cyu,ecmsosarHus U eduHcmeenHocmuy peueHus oopamuol 3ada-
yu 04 Mapaboauueckozo YpPasHeHUs C HeudseCmuulm KoIPPuyuenmom npu nepsot
npouseodHol 8 obaacmu co c80600HOU epanuyel.

INVERSE PROBLEM FOR PARABOLIC EQUATION IN FREE
BOUNDARY DOMAIN

We established conditions of existence and uniqueness of solution of the inverse problem
for a parabolic equation with unknown coefficient at the first derivative in the case
when a part of boundary is unknown.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 23.11.06
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O. B. [JomaHcbka

KPAMOBI 3A0AYI ANS HENHIMHUX ENINTUYHUX PIBHAHb BULLIMX
NOoPAOKIB BE3 YMOB HA HECKIHYEHHOCTI

Hocaidsceno kaac HeATHIHUL eAlNMUYHUL PIBHAND SUWUL NOPAOKI8 31 3MIHHUMU
NOKAZHUKAMU HeATHITHOCMI 8 HeoOmedceHuxr odaacmax, 0as axux xkpatos: 3adaui 3
epanudHuMu ymosamu muny Hipixae € xwopekmuumu (po3e’a30x icnye, eOuHUl 1
HenepepenHo 3anexcums 810 suxiOHux OaHux) 6e3 0YOv-sAKUX YMO8 HA MOBEOTHKY
P0368’A3KY Ma HOOHUX 00MedHeHb HA 3POCMAHHSA 6UXIOHUX 0AHUX HA HeCKIHUeH-
Hocmi. Poseasadaromuvesn ysazaavHeni po3s’sasku 0ocaidicysanux 3adar 13 810nosio-
HUX Y3aeanvbHeHux npocmopis Jlebera.

KPAEBbIE 3A0AYM ONA H!EHVIHEVIHI:IX ANMUNTUYECKUX YPABHEHUI BbICLLUX
NOPAOKOB BE3 YCNOBUN HA BECKOHEYHOCTU

Hccaedogan Kaace HEAUHEUHBLET IMAUNMUULECKUX YPAEHEHUU B8blCUUX NOPAOK08 ¢ nepe-
MEHHBLMU NOKAZAMENAMU HeAUHEeTHOCTU 8 HeoZPAHUUeHHBLX 0b6aacmax, 04 KOMOpPbLY
Kpaesvle 3a0aUU C 2PAHUUHBLMU YCA08UAMU Muna Jupuxae AAs0MCa KOPPEKMHBLUU
(pewenue cywecmsyem, eOUHCMBEHHO U HENPePbI8HO 3A8UCUM OM UCXLOOHBLL OAHHBLL)
6e3 Kaxux-aubo ycaosuill Ha mosedeHue peweHus u 0e3 KAKUX-AUOO O02PAHUUEHUU HA
go3pacmanue Ucroonsvlr Oanubvlr Ha OeckoHeunocmu. Paccmampuearomes obobwennvle
peweHus uccaedyemvlr 3a0au U3 COOMBEMCMBYOWUL O0000UEHHBLL NPOCMPAHCMNE
Jlebeza.

BOUNDARY-VALUE PROBLEMS FOR NON-LINEAR ELLIPTIC HIGHER ORDER
EQUATIONS WITHOUT CONDITIONS AT INFINITY

We examine the class of mon-linear elliptic higher order equations with changeable
indices of non-linearity in unbounded domains, such that the boundary-value problems
with Dirichlet boundary conditions for them are well-posed (a solution exists, it is
unique and continuously dependent on the initial data) with no conditions for the beha-
viour of solution and restrictions on increasing of the initial data at infinity. We consi-
der the weak solutions of the investigated problems from the corresponding general
Lebesgue spaces.

JIbBiB. Ha1, yH-T iMm. IBana Ppanka, JbBiB Opnepoxano
01.12.06
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C. A. Worones

MPO KOJIUBAHHSA Y KBA3INIHINHUX OU®EPEHLIAINbHUX
CUCTEMAX 3 BJIOYHO-AIArOHAJIbHOIO MATPULIEIO
KOE®IUIEHTIB NNIHIMHOI YHACTUHU

JAaa Keaszininitinoi ougepenyianvroi cucmemu 3 6.404HO0-01A20HAABHOIO MAMPUYLIO
Koehiyienmis ATHIUHOT YacMUHU, KoePiyienmu AKoT maroms suzaid padie Pyp’e 3
NOBINBHO 3MIHHUMU NAPAMEMPAMU, OMPUMAHO 03HAKU ICHYBAHHSA UACTMKOB020 PO3-
8’3KY AHAN02TUHOT CMPYKMYPU NPU PE3OHAHCHUX CNIBEIOHOUEHHAX MINC BHYM-
PIWHIMU MA 308HIUWHBOIO LACTNOMAMU.

O KONEBAHUAX B KBA3MH@HEI7IHbIX AN®PEPEHLINAIIbHBIX CUCTEMAX
C BJNIOYHO-OAUATOHAJIIbHOU MATPULIEN KOQ®PULIMEHTOB JIMHEMHOU YACTHU

HAas xeasuaunetinot dupdeperyuaisvbroti cucmemsvl ¢ OA0UHO-OUAZOHANLHOU MmampPuyet
Koagppuyuenmos aunetinot wacmu, KoaPduyuenmst Komopot umerom eud psados Dypve
¢ MedAeHHO MEeHATOWUMUCS NAPAMeMPAMU, HAUOEHBL YCAOBUSL CYULLCTMBOBAHUSL UACTIVHO-
20 PeweHUs aHAA02UUHOU CMPYKMYPbL NMPU PE3OHAHCHBLL COOMHOUEHUAL MeHOY
BHYMPEHHUMU U BHEUHUMU LACTNOMAMU.

ON OSCILLATIONS IN QUASILINEAR DIFFERENTIAL SYSTEMS
WITH BLOCK-DIAGONAL MATRIX OF COEFFICIENTS OF LINEAR PART

For the quasilinear system with block-diagonal matrix of coefficients of the linear part,
whose coefficients have the form of the Fourier series with slowly varying parameters,
the conditions of existence of particular solution of analogous structure by the reso-
nance correlations between internal and external frequencies of the system are proved.

Opecok. Har yH-T im. I I. Meunnukosa, Oneca Opnepoxano
19.10.06
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. M. Mina', O. I". Ctopox’

NPO OAUH KITAC 3BYPEHb OIMNEPATOPA LUTYPMA - NIYBIJIA
3 OBMEXEHUM OOOATHUM ONMEPATOPHUM NMOTEHLIAIIOM

Pozeasidaemuves o0un kaac dugepenyianbho-2paHutHux onepamopis muny ILlImyp-
ma — Jliyesiansa 3 6a2amomouKo8o-iHmezpatbHuMU KPatiosumu Yymoeamu, wo 0itoms
Y 2iavbepmosomy npocmopi sekmop-PyYHKYit, AKI NPULMAOMb 3HAUEHHS 8 abCm-
paxmuomy 2iavbepmogomy npocmopi. JogedenHo 3aMKHEHICTD 1 WLIABHY BUHAUE-
HICMb, 4 MAKONHC BCMAHOBACHO YMOBU 83AEMHOT cnpsdceHocmi 0ocaidxicysaHux one-
pamopis.

OB OQHOM KITACCE BO3MYLLIEHUA ONEPATOPA LUTYPMA - IMYBUNNA
C OrPAHUYEHHbBLIM NOJIOXKUTENbHLIM OMNMEPATOPHbIM NMOTEHLUUAIIOM

Paccmampusaemes o0un waacc OuPPepeHyuarbHo-2PaHULHBLLY 0Nepamopos muna
HImypma — Juysuarsi ¢ MHO20MOUEUHO-UHMELPAALHBLUU KPALBBLMU YCAO08UAMU, Oeli-
CMBYNOUWUL 8 2UALOEPMOBOM NPOCMPAHCMEE 8eKMOP-PYHKYUU, NPUHUMAIOUWUL ZHAYe-
HUSL 8 a0CmpaKmuom cuavbepmosom mnpocmparcmee. Joxa3auvl 3AMKHYMOCMd U
NAOMHAL ONPedeseHHOCTb, @ MaKHce YCMAHOBAEHbL YCAOBUSL 83AUMHOU CONPANCEHHOCTU
uccaedyemvblr onepamopos.

ON A CLASS OF PERTURBATIONS OF THE STURM — LIOUVILLE OPERATOR
WITH BOUNDED POSITIVE OPERATOR POTENTIAL

A class of differential-boundary operators of the Sturm — Liouville type with multi-
point-integral boundary conditions, acting in Hilbert space of wvector-functions taking
values in abstract Hilbert space, is considered. It is proved that investigated operators
are closed and densely defined ones. In addition, the criterion of mutual adjointness of
these operators is established.

! Bepex. arporex. in-1, Bepexann, Opnepoxano
? JIbBiB. Hall, yH-T im. IBana Ppanka, JIbBiB 21.04.07
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B. M. KysakoHb', U. C. CTpenbLiosa’

OUOPEPEHLMNATIbHLIE UHBAPUAHTbI PACCITIOEHUU KPUBbIX
HA NJIOCKOCTU MUMHKOBCKOIO

ITpugodumcesa moarnoe onucarue arzedpvl OuP@epPeHyuUalbHbLr UHBAPUAHMOE8 Pac-

caoenutl kKpussLr Ha naockoemu Mumnkosckozo RY omuocumensho epynnvt deusrce-
Huti. JTokaswvieaemes, umo Ouggeperyuarvbivle UHBAPUAHMDBL 4100020 NOPAOKA NO-
ayuaromes u3 ougPepeHyuaibHbL UHBAPUAHMO8 8MOPO20 NOPAJKAE NPU NOMOWU
UHBAPUAHMHO020 OuPdepenyuposanus.

AN®EPEHUIANBHI IHBAPIAHTU PO3LLAPYBAHb KPUBUX
HA NNOLMHI MIHKOBCbKOIO

Hasederno mosHuti onuc anzedbpu Ougepenyiarvhuxr iHeapianmie po3wapysansb KPUSUX

Ha naowunt MinKoscvKoeo R gidnocno epynu pyxie. Josedeno, wo Oughepenyianvri
iHeapianmu 008i1bHO020 NOPAOKY ompumyromses 3 Ougepenyianvruxr tHeapianmis Opy-
2020 NOPAOKY 3a 00NOMO2010 THBAPIAHMHO20 OUPePeHYIt08AHHA.

DIFFERENTIAL INVARIANTS OF CURVE BUNDLES ON THE MINKOWSKY PLANE

Let ¢:R"™ > R be a curves bundle on the Minkowsky plane R . We construct the

scalar differential invariants algebra of ¢ with respect to the group of motions of R .

We prove that any scalar differential invariant can be constructed by differentiation of
second order differential invariants.

' Opec. man, axaj, muIeBBIX TexHOJOMMA, Ofecca, ITosryueno
2 Acrpax. roc. yH-T, AcTpaxaHb, Poccusa 01.06.07
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Bb. M. NoaneBcbknin

NMPO 3ACTOCYBAHHA METOY HbIOTOHA 10 3HAXOKEHHA BINACHUX
3HAYEHb HENIHIMHUX CMEKTPAJNIbHUX 3A0AY

Pozeasdaemoves imepayitiHull ai2opumsm 3HAX00NHCeHHA BAACHUX 3HAUEHbL HeAlHIl-
HUX cnexmpaavHux 3adau, axkull suxopucmosye memod Hwvromona i Hosy eghex-
MUBHY HUCEALHY NPOUedYPY 00UUCIeHHA HbIOMOHIBCHKOT nonpasku. Hagedero wuc-
1081 NPUKAAOU.

O NPUMEHEHUN METOOA HbIOTOHA K HAXOXOEHUIO COBCTBEHHbIX
3HAYEHWUN HENMMHEWHBIX CNEKTPAJIbHbIX 3A0AY

Paccmampueaemes umepayuonrsill aa20pumm HaAXoHOeHUs COOCMBEHHBLL 3HAUEeHUN
HeAUHEUHBLL CNeKmpanbrulx 3aday, ucnoavdytowus smemod Hvtomona u Hosyto agder-
MUBHYIO UYUCAEHHYIO NMPoyedypy omnpedeseHus HbIOMOHOBCKOU nonpasku. IIpusedervl
npumepsl.

ON APPLICATION OF NEWTON’S METHOD TO DETERMINATION
OF EIGENVALUES OF NON-LINEAR SPECTRAL PROBLEMS

The iterative algorithm for determination of eigenvalues of non-linear spectral problem
using Newton’s method and mew efficient numerical procedure for calculation of the
Newtonian correction is considered.

Iu-T npuxi. npobsem MexaHIKM i MaTEeMaTUKN Opneporano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 23.05.05
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O. M. IlntBuH

IHTEPIIHALIA TA IHTEP®IIETALLIA ®YHKLIN
| CTPYKTYPHUMX METO[ B. 1. PBAHOBA

Hagedeno ananiz 3adau, noé’ssdanux 3 nod6ydosoro NOGHUX cucmem KOOPOUHAMHUX
Pynryit, axi He 3HAUWAU PO36’A3aHHA (N0BHO20 aOO UACMKOB020) 8 PAMKAL
CcMpYyKmypHozo memoody, wo 6a3yemuvcs Ha sukopucmanui R -Ppynxyii B. JI. Pea-
yo8a: mpobaema KYmMosBUX MOu0K, npodaema npodosycerHs caidie PYHKyil 1 ix
HOPMAALHUX NOXIOHUX 3 2PAHUYL Y SHYMPIWHI mouku obaacmi iwmezpysanna G
31 30epexcennam waacy Ougpepenyitiosnocmi C'(G); npobaema 3minu muny 2pa-
HUYHUX Ym08 Y Oeakux O008LABHUX MOUKAX 2PAHUYL; npobaema nodydosu cmpyk-
myp HabaudceHUX Po3s’A3Kie i3 3adanumu caidamu Ha M aitnisx, axwo m, m > 3,
3 Hux nmepemuraromsvces 6 00HIU mouyl. Hagedeno 03HAUEHHS MA OCHOBHI 8AACTIU-
8ocMmi onepamopis tHmepaiHayli ma inmepgPaemanii GYHKYIU 6a2amboxr 3MIHHUX.
Buknadeno ocHO8HT meepliceHHs MPO MO*CAUBICMD PO3E’A3Y8AHHA (N08HO20 abO
uaACMK08020) 8KA3AHUX suwe 3a0au 3a 00MOMO2010 THMepAlHayil abo iHmepgparema-

Yil PYyHKYIU.

WMHTEPNIUHALMA U UHTEP®NETALMA OYHKLUNA
U CTPYKTYPHbIA METO[ B. 1. PBAYOBA

IIpueeden anaausd 3a0au, C8A3AHHBLL C NOCMPOECHUEM NOAHBLL CUCTEM KOOPOUHAMHBLY
PYyHKYUL, KOMmopsvle He HAWAU PeweHUs (NOAH020 UAU UACTIUUHOZ0) 8 PAMKAX CMPYK-
MYPHO2O0 Memoda, OCHOBAHHO20 HA UCNoab3osarus R -gynxyuil B. JI. Peauosa: npobae-
MA Y2108bLX MOUEK; npobaema NPoooatceHUus caedo8 PYHKYUU U UX HOPMAALHBLL NPO-
U3BOOHBLLL U3 2PAHUYDBL 80 BHYMPeHHUe mouKu obaacmu unmezpuposarus G ¢ coxpa-

nenuem xaacca duggepenyupyemocmu C'(G); npobrema udmMeHeHUL MUNA 2PAHULHBLEL
YCAosUl 8 HEeKOMOPHLL NPOUIBOALHBLL MOUKAX 2PAHUYDLL, MPOOAeMA NOCTPOCHUS
CMPYKMYpP NPUOAUNCEHHBLL peuteHull ¢ 3ad0arHHblmu caedamu Ha M aunusx, koeda m,
m >3, uz Hux mepecexaromcs 8 o0Hol mouke. ITpusedenv. onpedesenHue U OCHOBHBLE
ceolicmea 0nepamopos URMepAUHAYUU U UuHmep@Paiemayuu PYHKYUU MHOUL NepemeH-
Hblx. V3n00censbl 0CHOBHbBle YMBEePpHOeHUs O 803MOACHOCMU PeuleHUs (NOAH020 UAU UaC-
MUYHO20) YKAZAHHBLL 6blule 3a0aU C NOMOWDIO UHMEPAUHAYUU UL UHMepPhaemayuu

dynryu.

INTERLINEATION AND INTERFLATATION OF FUNCTIONS
AND RVACHOV STRUCTURAL METHOD

The analysis is presented for the problems concerned with construction of complete
systems of coordinate functions not solved (completely or partially) within the
structural method based on wusing the Rwvachov R -functions: the problem of corner
points; the problem of continuation of function traces and their mormal derivatives
from the boundary into the interior points of the integration domain G remaining the

differentiation class C"(G); the problem of changing the boundary condition type at
some arbitrary points of the boundary; the problem of constructing the structures of
approximate solutions with given traces on M lines when m (m > 3), from them cross

at one point. The definition and basic properties of interlination operators and
interflatation of functions of many variables are presented. The basic statements about
the possibility of solution (complete or partial) of the above problems wusing the
interlination or interflatation of functions are stated.

Yxp. iHx.-nex. akan., XapkiB Opnepoxano
23.03.07
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J1. B. Kypna, A. A. OceTtpos

WCCINEOOBAHUE COBCTBEHHbIX KONIEBAHU NMONOIMMX OBOJIOYEK C
NUCNOJIb30BAHMEM METO[A R -®YHKLUA N CNITANH-ANMPOKCUMALIUU

Paccmampusaemcs 3adaua 0 cOOCMBEHHBIL KOALOAHUAX NOA0ZUX USOTMPONHBLL
obosouex 3a0aHHOU HOPMBL 8 NAAHE C PASHBLMU BUOAMU 2PAHUUHBLY Ycaosuti. Ma-
memamureckas NOCMAHO8KA 8bINOAHEHA 8 PAMKAX Kaaccuieckol meopuu. Jas pe-
WeHUs 3a40a4U UCNOABI0BAH 8APUAYUOHHO-CMPYKMYPHBLU Mmemod, 6a3upyrowulics
HO UCNONBL30BAHUU MeoPUU R -PYHKYUU U CTAGUH-ANNPOKCUMAYUU HeonpedeneH -
HbLX KOMNOHEHM cmpyrkmypsbl pewenus. CpasgHeHUue NOAYUEHHBLL DPe3yAbMmamos ¢
U3BECMHBLMU ULAIOCTPUPYeM 3PPexmMuUsHoCcmd NPedaodicenHozo memooda u co30aH-
HO20 MPOPAMMHO2O oObecneuerus. IIpedcmasaensvl HucAeHHble DPe3yabmamst 04
cobcmeenHHblr yacmom U Popm KoaeOAHUL 00040UeK PASAUUHOU KPUBUSHBL C OM-
8epcmuimu.

OOCNIAXEHHA BNACHUX KOJIMBAHb MOJIOrNX OBOJIOHOK 3 BUKOPUCTAHHAM
METOLY R -®YHKUIA | CNNAAH-AMPOKCUMALLIT

Poszasdaemoves 3a0aua HA 6AACHT KOAUBAHHSA MOAOZUX 130MPONHUX 000A0HOK 3a0aHOL
popmu 8 naari 3 PI3HUMU 8UOAMU 2PAHUUHUX YMmo8. Mamemamuuna nocmaroska 3ada-
4j BUKOHAHA 3210HO 3 KAACUUHONO MeopPieto 00040HOK. Po3d’s30k nocmasaenol 3adaui eu-
KOHYEMDBCA 8APIAYIUHO-CMPYKMYPHUM Memodom 3 suKopucmanuam memody R -gynix-
YU T CIAAUH-ANPOKCUMAYLL HEBUSHAUEHUX KOMNOHEHM CmPYyKmypu po3e’asxky. Ilopis-
HAHHS OMPUMAHUL YUCCABHUX Pe3yabmamie 3 6100Mumu mocmpye epexmusHicms 3a-
NPONOHO08AHO020 MemodYy ma CMEOPeH020 NPozpamHozo 3abesneuenns. Hagedeno uuceavni
pe3yavmamu 04 8AACHUX wacmom i opm KOAUBAHL 000A0HOK PIZHOT KPUBUSHU 3 OM-
80PAMU.

STUDY OF NATURAL VIBRATIONS OF SHALLOW SHELLS USING R -FUNCTIONS
METHOD AND SPLINE-APPROXIMATION

Natural vibrations of isotropic shallow shells with given plan form and different boun-
dary conditions are investigated. The mathematical statement is constructed according
to the classical theory. The given problem is solved by a wvariation-structural method
using spline-approximation of undefined components of the structure of solution. Com-
parison of obtained numerical results with that already known illustrates the effective-
ness of the offered method and created software. Numerical results for eigenfrequencies
and natural modes of shells of different curvature with holes are presented.

Han,. TexH. yH-T «XapbK. OJIUTEX. UH-T», XapPbKOB ITosryueno
10.01.07
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BAPIALIWHI NOCTAHOBKN 3A0AY B3AEMO3B’A3AHOI
TEPMOIMPYXHOCTI HEOOHOPIAHUX AHI3OTPOIMNMHUX OBOJIOHOK

JIns 630€M038’23AHOT MePMONPYHCHOCMT HEOOHOPIOHUX AHIZOMPONHUX OOO0AOHOK
cHOPMYABOBAHO 3A2AABHY MA YACMKO8L 8aPlayiini 3adaui, Akl € AHAL02AMU 8APIa-
yiinux 3adau Xy — Bacid3y, sipmyaavHoi exepeii, 0odamkoeol enepeii ¢ Bio 6 xi-
HIUHIU meopli npyxcHocmi. Bapiayiinum wasrom 008e0eHo OCHOBHY eHepzemuuty
meopemy, @ MAKON} MNOKA3AHO, WO e6aplayivini 3adaui donyckaromsv MoOAHHA Y
gopmi pisnans pyxy Jazpanica 0as cucmem 3 Po3cito8aAHHAM eHep2il.

BAPUALIMOHHbLIE MOCTAHOBKMU 3A0AY B3AUMOCBA3AHHOW TEPMOYIPYIOCTHU
HEOOHOPOLHbIX AHN3OTPOIMHbIX OBOJTIOYEK

HAasi  83auUMOCBA3AHHOU  MePMOYNPY20cMU  HEOOHOPOOHBLX AHUIOMPONHBLL 000A0UeK
CPOPMYAUPOBAHBL 00UWASL U UACMHDBLE 8APUAYUOHHDBLE 3a0aUU, ABAAOULUCCS AHAAOLAMU
coOMBeMCMeEeHHO 8aPUAYUOHHBLL 3adau Xy — Bacudsy, supmyaivbrou sHepauu, 0omosa-
HUMeabHoU aHepeuu U Buo 8 aunetinoll meopuu ynpyzocmu. BapuayuorHnsvim nymem
00Ka3aHa OCHOBHAS IHEPeUUeCKAs Mmeopema, & MaKice NoKa3aHO, YMO 8APUAYUOHHDLE
3adauu donyckarom npedcmasserue 8 popme ypasHeHut Osusxcenus JlazpaHica Oas cuc-
mem C paccesrHuem IHePIUU.

VARIATIONAL STATEMENTS OF PROBLEMS FOR COUPLED THERMOELASTICITY
OF HETEROGENEOUS ANISOTROPIC SHELLS

The general and individual variational problems for coupled thermoelasticity of hetero-
geneous anisotropic shells have been formulated. They are analogues of wvariational
problems of Hu-Washizu, virtual energy, virtual complementary energy and Biot in the
linear elasticity theory. The main energetic theorem has been proven by variational way.
And it has been shown that variational problems admit their representation in the form
of Lagrange equations of motion for disperse energy systems.

1 . .
Iu-T npuki. npobsiemM MexaHIKMU i MaTEMaTUKI
im. d. C. Iligcrpuraya HAH Yxkpaiunu, JIbBiB, OpnepsraHo

: Han,. yu-1 «JIpBiB. nositexuika», JIbBiB 01.06.06
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B. A. WeBuyk

OOHOBUMIPHI 3AOAMI MPYXHOCTI TA TEPMONPYXXHOCTI AJ1A
HEOOHOPIOAHUX OPTOTPOMHUX MOPOXXHUCTUX LIUNIHAPIB

Pozeunymo wmemod 6e3nocepedrv020 iHMezPYsaHHa OugpepenyianbHUxr PileHAHD
pieHo8a2U U CYMICHOCMT 8 HANPYHCEHHAX OOHOBUMIPHUX 3a0au MPYHCHOCMT Mma
MePMONPYHCHOCNT O0AsL 8UNAOKY HEOOHOPIOHUX OPMOMPONHUX NOPOHCHUCNUL
Yuainopie. Buxioni 3adaui 38edeno 00 iHMe2PAALHUX PIBHAHD, AKL P03’ A3YOMBCA
memodom nocaidosHUxr Habaudxcens. IIPoananizaosano enaus cmynens aHi3omponii i
NOUAMK08020 HAOAUNCEHHS HA WeUOKIcMb 306i2%cHOCTMI iMmepayilinozo memody po3-

PAXYHKY.

OOHOMEPHbBIE 3A0AYU YIMPYTOCTU U TEPMOYNPYIOCTU AnA HEOOAHOPOOHbIX
OPTOTPOMHbIX NOJIbIX ULMNTUHAPOB

Pazeum memod menocpedcmsennoz0 urmezpuposarusi OuPPeperyuarbiovle YpasHeHUul
pasHosecus U COBMECTMHOCMU 8 HANPANEHUAX 00HOMEPHbLX 3adar ynpyzocmu u mep-
moynpyzocmu 0asi cayuas HeoOHOPOOHBIL OPMOMPONHBLL NOALLL YUAUHOPOS. VcxrodHbie
3a0auu ceedeHbl K UHMEZPAAbHBLM YPABHEHUSLM, KOMOPble Peuaromes memodom nocie-
dosamenvublxr npubaudcerui. IIPoaHarusuposarHo eausHue CmMeneHu aAHUSOMPONUU U
HAUAABHOZO NPUDAUNCEHUA HA CKOPOCMb CXOOUMOCU UMEPAYUOHHO20 Mmemoda pac-
yema.

ONE-DIMENSIONAL PROBLEMS OF ELASTICITY AND THERMOELASTICITY
FOR NONHOMOGENEOUS ORTHOTROPIC HOLLOW CYLINDERS

A method of direct integration of differential equilibrium and compatibility equations
in terms of stresses of one-dimensional elasticity and thermoelasticity problems for the
case of monhomogeneous orthotropic hollow cylinders is developed. Initial problems are
reduced to the integral equations, which are solved by the direct iteration procedure. The
influence of degree of anisotropy and initial approximation on the rate of convergence
of iteration calculation method is analyzed.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsxano
im. d. C. Ilinctpuraya HAH VYrpainn, JIsBiB 21.06.06
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FO. B. TokoBum

BU3HAYEHHA NNIOCKOro HEOCECMMETPUYHOIO
TEPMOHAIMPYXEHOIO CTAHY PALIAJIIbHO-HEOOHOPIAHOIO KiNibLUA

Pozeunymo memoduky po3e’s3ys8anHs NMAOCKUX HeocecumempuuHux 3aday meopii
NPYACHOCTE MA MEPMONPYHCHOCTL 8 HANPYHCEHHAX OAl PAdiaAbHO-He0OHOPIOHUL
NOPOHCHUCTO20 YuriHOpa ma Oducka. Memoduka IpyHmyemscs HA THMe2PYBAHHIT
PIBHAHD PIBHOBA2U, AKI He 3arexcamdb 810 saacmusocmell mamepiany. Lle dae modxc-
AUBICMb BUKOPUCNAHHS CNIBEIOHOWEHD MIHC HANPYHCEHHAMU, OMPUMAHUX O BU-
nadxy o0HOPIOHO020 mamepiany, 8HACALIO0K 1020 nocmasaeni 3adayi 3800amucs 00
KAIOUOBUX THMEZPANLHUX PiBHAHD Boavmeppa 0pyzozo pody.

OMPEQOENEHUE MMOCKOIr0O HEOCECUMMMETPUYHOIO TEPMOHAMPS)XEHHOIO
COCTOAHUA PAOUAIIBHO-HEOAQHOPOAHOIO KOJIbLA

Passuma memodura peuwteHus NAOCKUX HeocecummempuyHsvlr 3aday meopuu ynpyzoc-
mu U MepMOYnPYsocmu 8 HANPAMEHUAX 04l PAOUAIBHO-HEOOHOPOOHBLL MOA020 YU-
aunodpa u oucxa. Memoduka ocCHO8AHA HA UHMEZPUPOBAHUU YPABHEHUU PasHO8eCUs,
KOMOPbLe He 3a8UCAM OM C80UCME Mmamepuard. Omo 0aém B03MOMCHOCTND UCNOADI0BA-
HUS COOMHOWEHUT MeHc0Y HANPAHCCHUAMU, NOAYUEHHBLL 04 cAYyuas 00HOPOOHO20 Ma-
mepuana, ecaedcmeue wezo NoCcmasiertble 3a0auu C800AMCS K KAOUE8bLM UHMEeZPAAL-
HbIM YPpasHeHusm Boavmeppa emopozo poda.

DETERMINATION OF PLANE NON AXIALLY SYMMETRIC THERMAL STRESSES
IN RADIALLY INHOMOGENEOUS RING

The technique for solving the plane mon-axially symmetric problems of elasticity and
thermoelasticity in terms of stresses for radially inhomogeneous hollow cylinder and
disk is developed. The technique is based upon integration of the equilibrium equations,
which are independent of material properties. The former fact opens the possibility to
employ the relations between the stresses, obtained in the case of homogeneous material.
As a result, the original problems can be reduced to the governing integral Volterra type
equations of second kind.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 01.05.07
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A. B. AciHcbkuin

OBEPHEHA OCECUMETUYHA 3A0AYA TEPMOIPYXXHOCTI
Ans niBrPOCTOPY 3A HENOBHOI
IHOOPMAUII NMPO TEMNMOBE HABAHTAXEHHA

Jas ocecumempuuno 0eopmosanozo nienpocmopy cPHopPMYAb08AHO M PO36’I3AHO
3adauy i0enmudikayil NOMYAIéCHOCMI BHYMPIUWHIL Meniosux 0xcepen, PO3MIUWEHUL
Y NAOWUHI, NAPALEAbHIU 00 2PAHUUHOL NOBePXHT, U020 Menao8ozo ma MmepmoHa-
NPYHEHO020 CMAHI8 30 MemMnepamyporo i padiatbHUMU NepemMiuyeHHAMU ePAHUYHOL
nogepxui. JocaiOxceno obepHeHy 3adauy mepmonpyircnocmi, 00 Kol 36edeHo 8u-
Xi0HY 3adauy. 3 BUKOPUCMAHHAM PO38’A3KY NPAMOL 3a0aui MepmonpyircHocmi
NPosedeHo YUCA08Y ANPOOAYII0 MemoOuKU Po3e’a3anns 3adaui i0enmudikayii.

OBPATHAA OCECMMMETPUYHAA 3A0AYA TEPMOYIMPYIOCTU OANA NONYNMPOCTPAHCTBA
MPU HEMOJMTHOA MHO®OPMALIMWU O TEMNJIIOBOW HATPY3KE

Has ocecummempuuno 0eopmupyemozo NOAYNPoOCMPaAHcmea cOPMYAUPOSAHA U Peule-
Ha 3a0aua UGeHMUPUKAYUU MOULHOCTU BHYMPEHHUXT MENA08bLL UCTNOYHUKOS, PACNO-
NONHCEHHBLL 8 MAOCKOCTU, NAPAALEABHOU 2PAHUYHOU NOBEPTHOCTU, €20 Menaiosozo U
MEePMOHANPANCEHHOZ0 COCMOAHUY MO Mmemnepamype U PaOUALLHBLU Nepemew,eHUIM
epanuunoll nogeprrocmu. Mccaedosana obpamuas 3adaua mepmoynpyzocmu, K KOmMo-
poui ceedena ucxodnas 3adaua. C ucnoavdosaHuem peuwleHus npamoll 3adauu mepmo-
ynpyzocmu 04 NOAYNPOCMPAHCMEA NPosedena UUCAeHHAS anpodayusl memoduxu pe-
weHus 3a0aiu u0eHmuPuUKayuu.

INVERSE AXIALLY SYMMETRIC THERMOELASTICITY PROBLEM FOR HALF-SPACE
WITH INCOMPLETE INFORMATION ABOUT THERMAL LOADING

The problem on power identification of internal heat sources in the axially symmetric
deformed half-space is formulated and solved. The heat sources are distributed in the
plane parallel to the boundary surface. The heat sources, thermal and thermal stressed
states of the half-space have been also determined using the known temperature and
radial displacements on the boundary surface. The problem is reduced to the inverse
thermoelasticity problem. The method of solution of the inverse problem is numetically
verified by using the solution of the direct thermoelasticity problem.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpuraya HAH Yxpaimn, JIsBiB 12.03.07
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O. P. Piddubniak, N. G. Piddubniak

AXIALLY SYMMETRIC SOUND RADIATION BY
ELASTIC HOLLOW CYLINDER ROTATING IN THE AIR

Sound radiation from an elastic circular, empty inside, cylindrical tube of infinite
length rotating with non-uniform angular velocity in the air is studied. The exact
solutions of equations describing the aeroelastic interaction are obtained using the
Fourier-transform over time. Numerical examples show that spectral structure of
the sound radiation from an elastic tube is more complicated than that of a solid
cylinder. In particular, the resonances of this structure are essentially dependent
on the thickness of the rotating object and are subjected to the phenomena of
dispersion.

OCECUMETPUYHE BUMPOMIHIOBAHHA 3BYKY MPY>XHUM NOPOXHUCTUM
LUniHAPOM, LLIO OBEPTAETbLCA B NOBITPI

Buguaembcs 8UNPOMIHIOBAHHA 38YKY MPYHICHOW KPY208010, NYCMOW 8CePeOUHT YUATHO-
puuHoto mpy6or Ge3mentcHol 008ICUHU, WO 00ePMAEMBCS 3 HECMAL0I0 KYMO8OO ULBUD-
Kicmio 8 nosimpi. TouHi PO36’A3KU PIBHAHD, ULO ONUCYIOMDb AEPONPYHCHY 83AEMO0TI0 Cce-
pedosuwy, 00epicant 3 BUKOPUCMAHHAM THMeEZPALbHO20 nepemeoperus Pyp’e 3a uacom.
Yucaosl npukaadu nokasyoms, wo CneKkmpaibHa CMPYKmMypa 38YK08020 8UNPOMIHIO-
8aHH 810 NPYAHCHOT MPY6uU, Habazamo ckaadHIwa, HIXC Y UNAOKY CYUIIBHOZ0 NPYHCHOZ0
YuUAtHOpa. 30Kpema, Pe3OHAHCU YIEL CMPYKMYPU CYMmeso 3anexncamdsb 610 mosuunu
obepmanvrozo 06’ekmy i nidasearoms asuwy oucnepcii.

OCECUMMETPWUYHOE U3NYYEHMUE 3BYKA YMNPYIrM NMosbIiM LMNNHOPOM,
BPALLAKOLLMMCAHA B BO3AYXE

M3yuaemcs uszayuenue 38yKa Yynpyeou KpYy2080%, NYcmol uUHYmMPuU YuiuHopuLeckou
mpy6ol GeckoHeuHOU OAUHDBL, 8PAWAOWeELUCS C nepemeHHOt Y2080t CKOPOCMbIO 8 803-
Oyxe. Tounvle peweHus YpPasgreHUt, ONUCHLBAOWUL AIPOYNPY20e 83aumodeticmsue cped,
NOAYUEHDbL C UCTIOABI0BAHUEM UHMEZPALLHO20 Npeodpasdosanus Pypve no epemernu. Juc-
A08ble NPUMEPDBL NOKA3ZLLBAIOM, UMO CNEKMPAAIbHAL CMPYKMYPA 36YK08020 U3AYUEHUS
om ynpyz0t mpyosvl, HAMHOZO CAOHCHEE, YeM 8 CAYUAe CNAOULHOZ0 YNPY2020 Yuaundpa. B
YACTMHOCMU, PE3OHAHCHL IMOU CMPYKMYPblL CYUWECMBEHHO 3ABUCAM OM MOAWUHBL 8PA-
warowezocs 00seKma U nodeepzaromces A8AeHur0 Oucnepcul.

Techn. Univ. of Lodz, Lodz, Poland, Received
Nat. Univ. «L’viv Polytechnica», L’viv 06.09.06
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P. BepHinr', O. A. M'ypxiit®, B. B. MeneLwuko'

3MILWYBAHHA B’A3KOI PIAUHU B MPAMOKYTHOMY MIKPOKAHATI

Poseasdaemoves keazimpusumipia meuisi Cmoxca Yy nNpamoKymHomy MIKPOKAHAAL.
3adaua 3800umsvcs 00 0808UMIPHUL 2APMOHIUHOT Ma Oieapmoniunoi 3aday. Memod
cynepno3uyii euseriemsvesa eexmusrum 0Oas po3e’a3ysanHa 3adar NPuKIadHoi
MEXAHIKU, W0 CMOCYIOMbCA NOBIABHOT Mmeuli 6'A3K0T PIOUHU Y NPAMOKYMHIL NO-
poxcHUHT N0 Oiero domuuHux weudxocmetl, npuxraadeHuxr Ha ii cminkax. Memod
wmiocmpyemscs 0eKinbkoma npuriadamu.

NEPEMELUMBAHUE BA3KOW XUOKOCTU B MPAMOYIOfIbHOM MUKPOKAHANE

Pacemampusaemces rxeazumpexmeproe meuenue C'moxca 8 npamoyzoibHOM MUKPOKAHA-
ne. 3adaua ceodumces K Kaaccuueckoll 0syxrmeprHou Ouzapmonuueckoti sadaue. Memod
cynepno3uyuu oxasvieaemes aPexmusnvim 0as peuteHus 3a0ay MeXaHUKU MUKDPOHCUO-
Kocmel 8 nmoaocmu mod Oevcmeuem KACAMEAbHBLY CKOPOCMel, NPULOHCEHHBLM HA ee
cmenkax. Memo0 npountiocmpuposat HecKoAbKUMU NPUMEPAMU.

MIXING OF VISCOUS FLUID IN RECTANGULAR MICROCHANNEL

The three-dimensional time-independent Stokes flow driven by a wuniform pressure
gradient in a rectangular microchannel is studied by the method of superposition. This
method proved to be effective for solving mechanical problems concerning the creeping
flow of wviscous fluid in a rectangular cavity under the action of tangential velocities
applied along its walls. The method is illustrated by several examples.

! Kuie. Har. yH-T imM. Tapaca Illesuenxka, Kuis, Opnepsxano
2 Inu-r rimpomexanikuy HAH Yxpainu, Kuis 02.12.07
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B. J1. BoraaHoB

HEOCECUMMETPUYHASA 3A0AYA O NEPUOOUNYECKOWN
CUCTEME OANCKOOBPA3HbIX TPELLUMH HOPMAJIbHOIO OTPbIBA
B TEJNIE C HAYAIIbHbIMU HAMPAXEHUAMMU

Hccaedosarno npedeavroe pasHosecue npedsapumenbho HANPAHEHHO20 OeCKOHeUHO-
20 mamepuana, codepiucawezo NepuoduUecKyo Cucmemy naAPAALEALHBLL COOCHBLL
KPY208blr MPewuHr, Harodauwurcs nod deicmeuem NPouU3BOAbHOU HOPMALLHOU HA-
2py3ku. B pamrxaxr mpexmeproli auneapuduposanHHol mexaHuxku Oefopmupyemozo
meepdozo mena 8biNoAHeHa NOCMAHO8KA 3a0auu, NOAYUeHbL Pa3pewarouue unmez-
paavuvle ypasrenus Dpedzoavma 8mopozo poda U 8vLpaxceHus 0as KoIPPuUyueH-
M08 UHMEHCUBHOCTNU HANPANHCEHUL 8 OKPecmHOoCmMAX mMpewut. [as Hecxcumaemo-
20 8bLCOKOAMACTNUYLCKOZ0 MAMEPUALE C YNPpYeum nomernyuasom Bapmenesa — Xa-
3aHOBUNA UUCACHHO NPOAHAAUIUPOBAHA 3ABUCUMOCTL KOIPPHUYUSHMO8 UHMEHCUE-
HOCTU HANPAHCEHUU OM HAUAABHBLL HANDPANCCHUL U 2e0MemPULeCKUL Napamem-
pos 3adauu.

HEOCECUMETPWU4YHA 3A0AYA MNMPO MNEPIOANYHY CUCTEMY AUCKOMNOAIBHUX TPILLWH
HOPMAJBHOIO BIAPUBY B Tl 3 NTOYATKOBUMWU HAMPYXEHHAMW

Jlocaidxceno epanHuuHy pPisHO8aY MOMEPedHbO HANPYHEH020 HeCKIHUeHH020 mamepiany,
Wo micmums nepioOudHYy Ccucmemy NAPALEABHUX CNIBBICHUX KPY208UX MPIWUH, AKI
3Haxodamuvcsa nid 0i€r0 008iAbHO020 HOPMAABHO2O HABAHMANCEHHSA. ¥ PAMKAX MPUBUMIP-
HOT AiHeapPu308anol Mmexanixu O0edopmisH0z0 meepdoz0 Miid BUKOHAHO NOCMAHOBKY 3a-
0aui, OMPUMAHO PO38’A3YBANBHL THMEZPANbHL PlHAHHA Dpedzoavma Opyzozo pody ma
supasu 0ai KoePiylenmis THMeHCUBHOCTT HANPYHCEHb 8 OKOAAX MPIWuHt. [Jas Hecmuc-
AUB020 BUCOKOLAACTNUUHOO MaAMEPIaLy 3 NPYyxcHum nomeuyiatomn Bapmenesa — Xasa-
HOBUUA OMPUMAHO UUCA08T 3HAUEHHS KOePIUiEHMI8 THMEHCUBHOCMI HANPYHCEHd 1 NPO-
AHANI3080HO IX 3AAEHCHOCTNI 810 NOUAMKOBUX HANPYHCEHD 1 2e0MeMPUUHUX NAPAMemPi8
3a0aut.

NONAXISYMMETRIC PROBLEM ON PERIODIC SYSTEM OF PENNY-SHAPED
MODE-I CRACKS IN A SOLID WITH INITIAL STRESSES

In this paper the limit equilibrium of initially stressed infinite solid containing a pe-
riodic system of parallel circular cracks is investigated. It is supposed that the cracks
are loaded by arbitrary normal loads. Within the framework of three-dimensional linea-
rized mechanics of solids the statement of the problem is carried out and the Fredholm
integral second kind equations are obtained. The representations of the stress intensity
factors mear the crack tips are given. The dependence of stress intensity factors on the
initial stresses and geometric parameters of the problem is analyzed for an elastic solid
with Bartenev — Khazanovich potential.

Vu-1 mexanukn um. C. II. TumornteHKo ITomryueno
HAH Yxpanunsl, Kues 25.08.07
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K. M. JoBsGHs, B. B. Aptemuk

3ACTOCYBAHHS LINE-SPRING MODEL ANA AOCNIAXEHHA OBONOHKN
[OOBIJIbHOI KPUBUHU 3 BHYTPIWWHbOIO TPILLUHOIO

Hagedeno memoouxy 0ocaifxiceHHs HANPYHEHO020 CMAHY 130MPONnHOL 000A0HKU OO0~
BIABHOT KPUBUHU 3 BHYMPIWHBO MPiwunor. Jocaidyceno enaus piaHux zeomem-
purrux napamempis (cAubunu U 008HUHU MPIWUHU, KPUBUHU ODOAOHKU) HA KO-
ePiyleHmu THMeHCUBHOCMT HANPYHCEHDd Y UCHMPAALHIL MOYYLl BHYMPIWHBOT MPI-
WUHU 8 000AOHYL.

NMPUMEHEHME LINE-SPRING MODEL K UCCIIEAJOBAHUIO OBOJTIO4YKHN
NPOU3BOJIbHOU KPNBU3HbI C BHYTPEHHEW TPELLMHOW

ITpusedena memoduxa uccaedo8aHUL HANPAHCEHHO20 COCMOAHUSL USOMPONHOUL 000L0UKU
NPOUBBOALHOU KPUBUIHBL C 8HYMPeHHel mpewurol. Vccaedo8aHo 8AUAHUE DASAUUHBLYL
zeomempuieckuxr napamempos (2AyOouHbL U OAUHBL MPEWUHDBL, KPUBUIHBL 000A0UKU) HA
K0IPPHUYUUEHMNDBL UHMEHCUBHOCTNU HANDPANCEHUL 8 UEHMPAAbHOU mouke eHYymMperHel
mpewursL 8 060.10UKe.

APPLICATION OF LINE-SPRING MODEL TO INVESTIGATION OF SHELL
OF ARBITRARY CURVATURE CONTAINING INTERNAL CRACK

The method of studying the stress state of isotropic shell of arbitrary curvature with
internal crack is proposed. Influence of different geometric parameters (depth and
crack length, curvature of the shell) on the stress intensity factors at the central point of
internal crack in the shell is investigated.

JoHenbK. Hall. YH-T, JJoHEIbK Opnepoxano
27.03.07
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A. B. Puvariscbkuin, B. C. Nonosuny

CNIBBIAHOLLEHHSA MDK 3yCUNNaAMU v NEPEMILLEHHAMW HA TPAHULII
MIBNOLWMUHU ANA NNOCKOI 3AAAYI NPY>XXHOCTI U TEPMOIMPYXXHOCTI

Ha nidcmagi memody npsamozo iHmezpysaHHs PIBHAHD MEPMONPYHHOCMNI 8 HaA-
NPYACEHHAX 3HAUOEHO HenepepsHi U tHMe2Po8HI P038°A3KU OuPepPeHyiarbHUXT PIiB-
HAHD NPYHHOCMNI UL MePMONPYHCHOCNI 8 NIBNAOULUHTL, KOAU HA 2PAHUYL 3a0AHO
3Yycuans, mepemiwenHHs abo 3miwani ymosu. Bemarnosneno 63aemmHo 00HOZHAUMI
CNIBBIOHOWEHHSA MINHC 3YCUALAMU U MePemilyeHHAMU Ha 2panuyl. Busedeno weoO-
TIOHT THMEe2PANbHI YMO8U PIBHOBALU O 3YCUAL, YMOBU CYULIBHOCME OAsi nepemi-
WeHb Mma YmMmo8Y Mensosozo OALAHCY, AKI 3040e3nedyiomsb KOPeKMHICMb P03e’A3Kie
3a0au NPYHCHOCME, MEePMONPYAHCHOCML U MenaoNnpPosioHoCcmi.

COOTHOLWEHUSA MEXAY YCUNMUAMU U NEPEMELLEHUAMW HA TPAHULIE NOJTYMNITOCKOCTHU
O5A NNOCKOWU 3A0AYU YINPYTOCTU U TEPMOYTPYIOCTH

Ha ocnosaruu memoda nNpamoz0 UHMeZPUPOSAHUA YPABHEHUU mepmoynpyzocmu 8 Ha-
NPANCCHUAX HAUOeHbL HenpepbleHble U UHMezpUpyemble peuweHus ugPepeHyuatrbHble
YPABHEHUU YNPY20CMU U MePMOYNPY20CMU 8 NOAYNAOCKOCTIU NPU 3A0AHHbIT HA 2Pa-
HUYE YCUAUAL, NePemeweHUlL UAlU CMeUAHHBLL YCA08UAX. Y CMAHOBAEHDbL 83AUMHO 00-
HO3HAUHDbLE COOMHOWEHUA MeHCOY YCUAUAMU U NepemeweHUiMU Ha 2paruye. Buisedensl
Heobxrodumbvle UHMeEPAAbHBLE YCAOBUA DPABHOBECUSL 04 YCUAUU, YCA0BUSL CNAOULHOCTU
08 mepemew,eHuUl, a4 MAKK’Ce YCAO8UE MENL08020 OaraHca, obecnerusaroujue Koppexm-
HOCMb PeweHUl 304001 Ynpyzo0cmu, mepmoynpyzocmu U menionposooHocmu.

RELATION BETWEEN TRACTIONS AND DISPLACEMENTS ON THE BOUNDARY
OF SEMI-PLANE FOR PLANE ELASTICITY AND THERMOELASTICITY PROBLEMS

Using the method of direct integration we found continuous and integrable solutions of
the differential equations for plane elasticity and thermoelasticity in a semi-plane with
traction, displacement, or mixed type boundary conditions. We obtained the single va-
lued relations between tractions and displacements on the boundary and derived integral
equilibrium conditions for tractions and compatibility conditions for displacements as
well as the condition of thermal balance. These necessary conditions ensure the correct-
ness of solutions for the problems of elasticity, thermoelasticity, and thermoconducti-
vity.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 06.08.07
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H. . ManaH4yk

NMPOKOB3YBAHHA TIJ1 B OKOJI PO3LWAPYBAHHA 3A ol
30CEPEOXEHOI MPUMOBEPXHEBOI CUITU

Pozeasnymo 83aemo0ito 080X NPYHCHUX NIBNAOWUH 3 00HAKOBUX MAMEPIANI8, ULO
KoHmaxmyoms nid 0i€10 PI8HOMIPHO PO3NOOILEHUX HA HeCKIHUeHHOCMmI HasaHmMa-
Jend 1 30cepedicerHol Cuau, NPUKIA0eHol Y BHYMPIWHIY MOUYl 8ePrHbOT NIBNAO0-
WUHU NePNeHOUKYAAPHO 00 ATHIT T cnpadcenHs. IIpu nesHitl 8eAUUUHT CUAU BUHU-
KA€ POWAPYBAHHA 2PAHUYDL NIBNAOWUH T MIHC HUMU BUHUKAE 3a30D. B 1lozo oxoai
noaBAAOMbCA OIAAHKU NPOKOB3Y8AHHA, Oe Oie KYyaoHiBCbKe mepmsa. Poswapyean-
HA 1 MPOKOB3YBAHHS 3M00eAbOBAHO CMPUOKAMU HOPMALLHUX § OOMUYHUL Nepemi-
WeHs, uepes AKL 3 BUKOPUCMAHHAM MeMOOY KOMNAEKCHUX NOMEHYIANI8 8U3HAUEHO
Hanpydiceno-0epopMmosanull cman nignaowun. Jaa eusnaueHrns cmpudkis ompu-
MAHO CUHYAAPHE THME2PAALHT PIBHAHHA, KL P03’ A3AHO aHarimuuHo. Posmipu 0i-
AAHKU POSULAPYBAHHA 3HAUOEHO 3 YMOBU 00MeHCeHOCTNT HOPMAABHUL KOHMAKMHUL
HANPYIHCEHD, @ OLLAHOK MPOKOB3YBAHHA — 3 YMO8U HenepepsHocmi JomuuHux nepe-
MIUWEHD Y T 6ePUUHAX.

NMPOCKAIb3bIBAHME TEJ1 B OKPECTHOCTU PACCITIOEHUSA MPU OENCTBUK
COCPEAOOTOYEHHOU NPUNOBEPXHOCTHOW CUIbI

Paccmompeno szaumodeticmeue 08yx ynpyzux noaynaockocmetl us o0uHaKo8blr mame-
puanos, Komopwvie KoHmaxmupyiom nod Oelicmeuem PABHOMEPHO pacnpedeseHHblr Ha
0eCKOHeWHOCMU HAZPY30K U COCPeOOMOUEHHOU CUAbL, NPUNLONEHHOU 60 8HYMPeHHel
mouke gepxrHell MOAYNAOCKOCTMU NMePNeHOUKYAAPHO K AUHUU uUx conpsscenus. IIpu
onpedeneHHOU BeAUUUHE CUABL 2PAHUYDBL NOAYNAOCKOCTEU PACCAAUBAIOMCS U MeHOY HU-
Mmu obpasyemes 3a30p. B ezo0 okpecmuocmu 803HUKAIOM YUACMKU NPOCKANLILIBAHUS, HA
Komopwlx Oeticmeyem mpernue Kyaona. PaccaoerHue u npockaab3vleanue cmo0eiuposato
CKAUKAMU HOPMANLHBLL U KACAMEAbHBLL Nepemewerull, uepe3 Komopsvle ¢ UCTOAL308A-
HUeM Memoda KOMNAEKCHBLL NOMEeHYUAL08 onpedeseHo HANPAdHeHHo-0edhopmuposanroe
cocmostue noaynaockocmed. Jas HAxoxcOeHUs CKAYKO8 NOAYUEHbL CUHSYAAPHDBLE UH-
mezpasvHble YPAsHEHUs, KOMOPble Peulensbl anarumuiecku. Pasmepst yuacmxa paccao-
enus onpedeneHdvl U3 YCA08UA 02PAHUUEHHOCTIU HOPMAALHBLLL KOHMAKMHBLL HANPAdiCce-
HUU, a4 Pasmepdvl YLacmKo8 NPOCKANb3bIBAHUSL — U3 YCA08US HENPEPHLIBHOCTU KACAMeAb-
HBHLL Nepemeu,eHUl 8 UX 8ePULUHAL.

SLIP OF BODIES IN VICINITY OF EXFOLIATION UNDER ACTION
OF CONCENTRATED SURFACE FORCE

The contact frictional interaction of two elastic half-planes having identical mechanical
properties is studied. The half-planes are subjected to pressure at infinity and concen-
trated force applied at internal point of one of the solids directed perpendicularly to the
surface of contact. For certain range of magnitude of the concentrated force the local
separation can occur. In the vicinity of separation zone the partial sliding of mated sur-
faces, governed by Coulomb’s friction law, is initiated. The separation and slip are mo-
deled by both jumps of normal and tangential displacements, by means of which the
stress and strain state of the mated bodies are represented. The singular integral equa-
tions for these jumps are derived. Their solutions are obtained analytically. The sizes of
separation zone and the slip zones are determined from condition of boundedness of
contact normal stresses and condition of continuity of tangential displacements.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. Ilinctpuraua HAH Ykpainn, JIeBiB 16.05.07
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KEPYBAHHS ®OPMOIO LUMNIHAPUYHOI NOPOXHWUHU 3A YMOB
NNOCKOI AE®OPMALUII TITA 3 PEOJIOTNYHUMU LLUAPAMMU

ITobydosano Hexaacuuny mamemamuuny modeadb OepopMY8aHHI NPYHCHOZO NPO-
cMopy 3 YUATHOPULHOMN NOPOHICHUHOI NPU UACMKOB0 OemepmiHO8aAHOMY PAdiaab-
HOMY HABAHMANUCEHHT 11 MOBePXHL 3a Yymo8 naockol Jegpopmayli. IIpu yvomy 3’saco-
6aHO, W0 NMPUNYWEHHA NPO ICHYBAHHA NOBEPITHEE020 MA MPAMOAIHIUHO20 BHYM-
PIUWHDBO2O MEHCOBUX PEOAOTUHUX ULAPI8 0AE MOHCAUBICMD PO38’a3amu 3a0ayy npo
KepysarHHs PpadianbHumMu nepemiueHHAMU No8ePIHT NOPOICHUHU. 3HALOeHO 3aKOH
po3nodiny napamempié PeosoiYHUX WAPI8, 3 AK020 Yi NepemiyerHs € 008IlbHO
3a0aHuMU, 30KPeMaA, HYAbOBUMU.

YNPABJIEHUE ®OPMOW LUIMNUHOPUYECKOW NOMOCTU B YCNOBUAX
NNOCKOW AE®OPMALUU TENA C PEOJTIOTMYECKUMU CNOAMU

ITocmpoena Hexaaccuueckas wmamemamuueckas modeab OeopPMUPOBAHUSL YNPY2020
NPOCMPAHCMBA C YUAUHOPUULECKOT NOAOCTDBIO NPU LACMUUHO OemePMUHUPOBAHHOU Pa-
OuaAbHOU Ha2PY3Ke ee NOBePLHOCMU 8 YCA08UAX naockol Oegpopmayuu. IIpu amom no-
KA3AHO, UMO MPednosoHceHUE O CYULeCMBOBAHUU NOBEPLHOCMHOZO0 U NPAMOAUHEUHOZO
BHYMPEHHEZ0 NOZPAHUYHBLL PEOA0ZUYECKUX CA0e8 0aem 803MOHICHOCMD Pewums 3a0auy
006 ynpasreHuu PaduUaLbHLLMU Nepemeu,eHusMu nogepruocmu nosocmu. Hailiden 3axon
pacnpedeseHusi nNAPAMEMPO8 PEOLOLULECKUX CA0e8, NPU KOMOPOM IMU mepemeweHuss
ABASIOMCA NPOU3BOABLHO 3A0AHHDBLUU, 8 LACTNHOCTU, HYACEbLUU.

FORM MANAGEMENT OF CYLINDRICAL CAVITY UNDER PLANE STRAIN CONDITIONS FOR
BODY WITH RHEOLOGICAL LAYERS

A mnon-classical mathematical model of deformation of elastic space with cylindrical
cavity under partially determinate radial loading of its boundary with the plane strain
conditions has been constructed. It has been cleared up, that a supposition about
existence of the external and the rectilinear internal boundary layers enables to solve the
problem regarding the radial displacements management of the cavity boundary. The
distribution law of the rheological layers parameters, when these displacements are
arbitrarily assigned, in particular, zero, has been found.

JIeBiB. Han. yH-T imeHi IBana Ppanka, JIbeis Opnepsxano
07.03.07
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0. O. Bnacin

CTUCK | KPYYEHHSA BANY 31 3MIHHOK XOPCTKICTHO
Hocaidaceno 3ad0auy Ha cMuUcK ¢ KPYUeHHS 8aaYy 3T CMAAOI0 HCOPCMKICMIO HA OCHOST
KOHYenyil keasinoxioHux. 3natideno HabaudceHUuti Po3s’A30K 3a0aul HA 8AACHT 3HA-

YyeHHs 048 8aAY 31 3MIHHON HOPCMKICTNIO.

CXXATUE U KPYYEHUE BANA C NEPEMEHHOW XXECTKOCTbIO

Uccaedosana 3adaua Ha cocamue u KpyueHue 8aad C NMOCMOAHHOU HCECMKOCMDHIO C UC-
NOABL308AHUCM KOHYLNYUU K8A3ZUNPOU3BOOHbLX. Hatideno mpubaudcenHnoe peweHue 3ada-
YU Ha coOCMBeHHble 3HAUeHUS 0Nl 8AAA C NePeMeHHOU HeCmKoCmbio.

COMPRESSION AND TORSION OF SHAFT WITH VARIABLE INFLEXIBILITY

Exact solution of the problem about compression and torsion of a shaft with constant
inflexibility on the basis of conception of quasi-derivatives is obtained. The approxima-

te solution of the eigenvalues-problem for the shaft with variable inflexibility is found.

IIpuxapmnar. ya-1 Opneporano
im. B. Crechannka, IB.-Ppankiscek 26.01.07
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