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YIR 517.9

~ 1.2

A. K. Npukapnatcekuii 2, O. T. Biryw>*

NMPO OAHY KOHCTPYKLIO CKIHHEHHOBUMIPHUX
PEOYKUIA HA ®YHKUIOHANTIbHMX MHOIOBUOAX

Chopmyabo8aro OCHOBHL 3aCA0U CXeMU CKIHUEHHOBUMIPHUX PeOYKUll Yy mepminax
CYUACHOT MAMEMAMUYHOL MOBU 3 BUKOPUCTMAHHAM MAMEMAMUUHUX 00 €KMi6
O0xcem-aHani3y, 86CMAHOBAECHO OCHOBHI 8AACTNUBOCMI YLEL CXeMu Ma NPOLAIOCMPO-
84HO 11 HA NPUKAA0T KOHKPEMHUX 3ACMOCYBAHD.

OB OQHOW KOHCTPYKLIMN KOHEYHOMEPHbBIX PEAYKLIIA
HA ®YHKLUMOHAIbHbLIX MHOMOOBPA3UAX

Chopmyauposansv,. OCHOBbL CXeMmbl KOHEUHOMEPHBIX DPeOYKYUUL 8 MepMUHOL02UU CO8Pe-
MEHHO20 MAMEeMAMULECKO20 A3bLKA C UCTLOABI0BAHUEM 00BeKMOo8 0xcem-aHaIU3A, Yycma-
HOBAEHDbL OCHOBHDBLE C80LCTNEBA CXeMbl, NPOUALIOCTIPUPOBAHHDBLE HA NPUMEDE.

CONSTRUCTION OF FINITE-DIMENSIONAL REDUCTIONS
ON FUNCTIONAL MANIFOLDS

In this paper we state the basics of the finite reductions scheme in terms of modern
mathematical language using the objects of jet analysis. We list the main properties of
the scheme and illustrate it on the concrete applications.

! TH-T npuKJL. mpobeM MeXaHIKM i MaTeMaTuku
im. 1. C. Iligctpuraya HAH Ykpainn, JIbBiB,

2 Axap. ripaunrea Ta Metasyprii, Kpaxkis, Iloabia,
3 JIbBiB. HalL. yH-T iM. IBana Ppanxa, JIbBiB, OpnepskaHo
4 Yu-1 Miccypi-Konam6isa, Miccypi, CIITA 12.06.03
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YIRK 513.88
. M. MNina

NPO PE3OJIbBEHTY 3BYPEHHSA, AKE 3MIHIOE€ OBJIACTb BUSHAYEHHSA
BINACHOIO PO3LWUUPEHHA OOOATHO BUSHAYEHOIO OMNMEPATOPA

Bemanosaeno 36’A30K Midc pe3onveenmamu 0esK020 8AACHO2Z0 PO3ULUPEHHA 0aHO020
dodamHo 8u3HaueHozo onepamopa 8 2invbepmosomy npocmopi (ye pPo3WUpPeHHs
poseasdaemsbcs ax He3dYypeHull onepamop) i 0eaKum THULUM ONEePAMOPOM, AKUL
pozzasdaemuves sk 30ypenull. IIpu yvomy 3zadani onepamopu maoms piami odbaac-
mi 6U3HAUEHHS.

O PE3OJIbBEHTE BO3MYLUEHUA, USMEHAIOLLEIO OBJIACTb ONPEAEJIEHUA
COBCTBEHHOI'O PACLUMPEHUA NONOXUTENBbHO OMPEAENEHHOIO ONEPATOPA

Yemanosaena cesasv mencdy pe3oav8eHMAMU HEKOMOPO2O COOCMBEHHO20 DPACULUPEHUS
3a0aHHO020 NOLOHCUMEALHO ONPedeneHH020 ONnepamopd 8 2uab0epmMmosom NPOCMPAHCMEe
(smo pacwuperue paccmampusaemcs Kax HesO3MYWeHHbLU 0onepamop) U HeKxoMmopPblm
0pyeum onepamopom, paccmampusaemvlm KAK 803mMyuweHnwvill. IIpu amom obaacmu
onpedeneHUs YNOMAHYMBLL ONEPAMOPO8 OMAULAIOMCA MeHcOY COO0U.

ON RESOLVENT OF PERTURBATION CHANGING THE DOMAIN OF DEFINITION
OF PROPER EXTENSION OF POSITIVELY DEFINED OPERATOR

The connection between the resolvents of proper extension of the given positively
defined operator in the Hilbert space (this extension is interpreted as an unperturbated
operator) and some other operator, which is interpreted as the perturbated one, is
established. It should be moted that the mentioned operators have distinct domains of
definition.

JIbBiB. Hal, yH-T im. IBana Ppanka, JbBiB Opnepoxano
25.02.04
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YIK 519.1
H. M. Oskis, P. A. 3aTtopcbkuii

00O F -MAPABU3HAYHUKIB | F -NMAPAMEPMAHEHTIB
TPUKYTHUX MATPULIb

JHosedeno, wo F -napasusnaunuxu ma F -napanepmarenmu € wacmxosum eunad-
KoM 810N0BIOHO NAPABUIHAUHUKIE 1 napanepmarenmis [2]. Bcmamosaeno Oesaxi
meepOxcenns Oas F -napanepmanenmis, anaaoziuni 0o meepdicends npo F -na-
PABUIHAUHUKU, PO32asHYMUX 8 [1], a maxodxi meepdicenns NPo 83aEmo38’ 130K MidHC

gepxrHimu ma HudcHiMu F -napasusnaunukamu ma eepruimu U HudcHimu F -
napanepmaHeHmam.

K F - NAPAOMPEOENUTENAM U F -NMAPANEPMAHEHTAM TPEYTOJIbHbIX MATPUL,

Hoxazano, umo F -napaonpedesumeau u F -napanepmarenmsl SA6ASI0MCA UACTVHBLM
cayuaem mapaonpedeaumenell U NApanepmaHerRmos. yemanosiena cesisdb mexcdy sepr-

HUMU U HUMCHUMU F -napaonpeae.ﬂumeﬂﬂmu U eeprHumMu U HUMHUMU F -napanepma-
HeHmamu, a maxxiHce doxasansbl HeKOmopsle 8axHbvle ymeepofcaenuﬂ oF -napanepmaHeH-
max, AHAA02UUHDBLE UIBECTMHDBIM ymeepofcaenuﬂm oF —napaonpeaa/mme/mx.

ON F -PARADETERMINANTS AND F -PARAPERMANENTS OF TRIANGULAR MATRICES

It is proved that F -paradeterminants and F -parapermanents are particular cases of
paradeterminants and parapermanents. The relation between the upper and lover F -
paradeterminants and upper and lover F -parapermanents is established. Certain im-
portant statements on F -parapermanents, being counterparts of the known facts about
F - parapermanents, are proved.

Kuis. man. yu-r im. T. IIleBuenka, Kuis, Opnepoxano
IIpukapmnar. yH-T 21.03.03
im. B. Credpannuka, IBano-PpaHKiBCbK
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YIK 517.927
C. M. MeHTUHCbKMI

ABOCTOPOHHI HABNIMXXEHHA OO0 NEPIOANYHUX PO3B’A3KIB
CUCTEM 3BUHAUHUX OUDPEPEHLUIAINTbHUX PIBHAHb

ITo6ydosaro ma docaidxnceno HOBUL 0B0CMOPOHHIU AHANOZ UUCEALHO-AHAAIMUYHOZO
memody nocaidosrHuxr Hadausxcenv A. M. Camotinenka 045 6u3HaUeHHS NePLOOULHUL
p038’a3Ki8 cucmem 36UNAUHUL OUPePeHUIALbHUX PiBHAHL. HKonempyKryia nocaidos-
HUX HAbAUNCEHb Ma Yymosu ix 30ixicHocmi 00 po3e’ssky 3adaui IpyHmyromscs Ha
saracmueocmi B -monomonnocmi (3a FO. B. IlokopHum) npasux wacmur 6i0moeio-
HUX PIBHAHD.

ABYCTOPOHHUE NPUBJINXXEHUA K NEPUOANYECKUM PELLEHUAM CUCTEM
OBbIKHOBEHHbIX OAN®®EPEHUWATIbHBLIX YPABHEHUN

ITocmpoen u uccaedosar HO8bLU 08YCMOPOHHUL AHAAOZ YUCACHHO-AHAAUMULECOZ0 MeMmO-
0a nocaedosamenvrvix npudbauxceruti A. M. Camotinenka 8 npumeHeHUU K OMuvlCKAHUIO
nepuoduueckux peuweHull cucmem OObIKHOBEHHBLL OUuPPePeHYUALbHBIL YPasHEeHUN.
Konempyxyus nocaedosamensvuble npubiudceHull U Yycaosus ux crooumocmu K peuwe-
Hut 3adauu 6aszupyromes Ha ceoticmee B -monomonnocmu (no IO. B. ITokopromy) npa-
8bLx yacmeti COOMBEMCMBYOUUX YPABHEHUU.

BILATERAL APPROXIMATION TO PERIODIC SOLUTIONS OF SYSTEMS
OF ORDINARY DIFFERENTIAL EQUATIONS

A mew bilateral analogue of Samojlenko’s numerical-analytical method of consecutive
approaches for determining the periodic solutions of systems of ordinary differential
equations is constructed and investigated. The consecutive approaches construction and
conditions of their convergence to solutions of the problem are based on the property of

B -monotonicity (by J. V. Pokorny) of the right parts of the respective equations.

Han,. yu-1 «JIpBiB. nositexxika», JIbBiB Opnepoxano
16.07.03
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YIK 519.614
Bb. M. NoaneBcbknin

BAPIALUIVHUIA MIgXiQ OO0 PO3B’A3YBAHHA
OBOMAPAMETPUYHUX 3A0AY HA BJTACHI 3HAYEHHSA

Ins 0sonapamempuurol CnexmpaivbHol 3a0aui 8 CKIHUEeHHO8UMIPHOMY OilcHOMY
2ib0ePMo8oMYy MPOCMOPl HA OCHO8L 2PadieHmHOL nNpoyedypu 3anponoHo8aHo Uu-
ceAbHUL Memo0 3HAX00HCeHH 11 BAACHUX 3HAYEHD 1 8AACHUX 8eKMOPI8.

BAPUALIMOHHbIV NOAXOQ K PELLEHUIO ABYXNAPAMETPUYECKUX
3A0AY HA COBCTBEHHbIE 3HAYEHUA

Jas dsyxrnapamempuyeckol cnekmpasvHol 3adauu 8 KoHeuHomepHoMm Oelicmeumentb-
HOM 2uavbepmosom mpocmpancmee Ha Oade 2padueHMHOU NPOYedYpPbvl. NPedaoceH
YUCAEHHDBIT MemOo0 HAXOHCOeHUS ee COOCMBEHHBLY 3HAUEHUT U COOCMBEHHBLL 8eKMOPOS.

VARIATIONAL APPROACH TO SOLUTION OF TWO-PARAMETER
EIGENVALUE PROBLEMS

On the basis of gradient procedure for two-parameter eigenvalue problem in the finite-
dimensional real Hilbert space, the numerical method for determination of its eigenva-
lues and eigenvectors is proposed.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpuraya HAH Yrpainn, JIbBiB 07.05.03
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YK 517.946
I. O. NMykanscbkunin

3AOAYA KoLl Ana CUHrynAPHUX NnAPABONIYHUX PIBHAHDb

Y mpocmopax waacuunux Pyrryit 3t cmenenesoro 8azoro 008e0eHO ICHYBAHHS 1
edunicms po3e’ssky 3adaui Kowi 0asl CUHZYAAPHUX NAPAOOATUHUX PIBHAHL 0e3
obmediceHdb Ha cmeneHesull MOPAO0OK 8upodicenns woediyiewmis. Bemawnosaeno
OYIHKU PO36’A3KY 3a0aui Yy 810N08IOHUX NPOCTOPAX.

3A0AYA KOLUW ANA CUHTYNAPHbBIX NAPABOJIMYECKUX YPABHEHUNA

B npocmpancmeax kaaccuieckuxr GyHKYU co cmenennvlm 8ecom 00Ka3aHbL CYUWecmaso-
eaHue u eduHcmeeHHOCMb peweHus 3adavu Kowu Oas cuHeyasapHulx napadosuveckux
ypasHeHul 0e3 02PAHUUEHUU HA CMeneHHoU Nopadox ewvipoxcdenusi KoIPPuyuenmos.
Yemanosaensvt oyenrxu pewenus 3a0auu 8 COOMEEMCMEYOUUL NPOCMPAHCMEAX.

CAUCHY PROBLEM FOR SINGULAR PARABOLIC EQUATIONS

The existence and uniqueness of solution to the Cauchy problem for singular parabolic
equations without limitation on the power order of the coefficient degeneration, are
proved in the spaces of classic functions with the power weight. Estimation of solutions
to the problem in the corresponding spaces is determined.

YepHiB. yH-T imM. 0. PenproBuua, YepHriBni Opnepoxano
07.04.03
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YIK 517. 95
M. M. CumoTiok

ABOTOYKOBA 3A0AYA AnA NCEBAOAUPEPEHUIAIIbBHUX PIBHAHDb

Bgedeno nowammas (+oo,+0) - 7 (o, B; o, B) -xopexmuocmi deomoukoeoi 3adaui 0as
nces0o0uPepeHyiaaibHUX PiBHAHL. Bemanosreno xkpumepiti (+00,40) - KopekmHoc-
mi 3a0aui 1 0as (+00,+0) -kopekmHoi 3adaui nodydo8aHo ii pPo3e’A3YsarvHUll one-
pamop. Bemanosaeno 36’azor mixc (a,P;d,P) -kopexmuicmio 3adaui ma icHysam-
HAM HenepepeHo20 3AMUKAHHA Ti PO38’A3Y8aabH020 onepamopa. 3HaldeHo Ymosu,
NPU AKUX PO38°A3Y8arbHUll onepamop (+w,+w) -xopexmnoi 3adaui donyckae Hene-

pepere 3amuxanHs. JJosedeHo mempuuHi meopemu NPO BUKOHAHHS MAKUX YMO8
Oas maiidce gcix (cmocosno mipu Jlebeea) 3Hauens 8Y3aie tHmepnoaayli aadaui.

OBYXTOYEYHASA 3A0AYA 01151 NCEBOOAU®®EPEHLUUANbHbLIX YPABHEHUNA

Bgedenvt nonamus (+0,+0) - u (a,B; o, B) -xoppexmnocmu 0syxrmoueunot zadauu O0as
ncesdodugepenyuarvrublr ypasHeHut. Yemanosaen xkpumepull (+00,40) -KOppexmHo-
cmu 3a0auu U 0as (+00,4+0) -KOpPeKmHoU 3adauu NoCmpoer ee PaA3pewarowutl onepa-
mop. Hatidena cesasv mexncdy (o,pB;a,B) -rwoppexmuoemsio 3a0auu U CYuecmsosaruem
HeNPePbIBHOZO 3AMBIKAHUS ee PA3Peuarowezo onepamopa. YcmaHnosrenvl Yciosus, npu
KOMOPLLX PaAzpeutatowutl onepamop (+0,+0) -koppexmrot 3adauu Oonycrkaem Henpe-

pbleHoe 3amblkanue. Jora3anbl mempuieckue meopemdvl 0 8bINOAHUMOCTNU MAKUX YCAO-
eull 0ast noumu ecex (8 cmvicae mepwt Jebeza) ysroe unmepnorsyuu 3adayu.

TWO-POINT PROBLEM FOR PSEUDO-DIFFERENTIAL EQUATIONS

The motions of (+%,+x)- and (a,B;o,p) -correctness of the two-point problem for
pseudo-differential equations are introduced. The criterion of (+,+®) -correctness of
this problem is proved. For the (+w,+m) -correct problem the solving operator is con-

structed. The relation between (o,B;,p) -correctness of the problem and existence of
continuous closure of its solving operator is obtained. The conditions of existence of
continuous closure of its solving operator are established. The metric theorems about
fulfilling theses conditions are proved.

Iu-T npuxJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIbBiB 09.07.04
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YIORK 517.948.326

O. [O. Moniwyk

PO3B’A3AHHSA ABOCTOPOHHIX 3A0AY OIPIXJIE - HEAMAHA
ONA PIBHAHHA NAMJMACA B R®* METOAAMMW TEOPIT MOTEHUIANY

Bcmanosaeno ymosu KopekmHoi pose’sznHocmi 0eocmoporHix 3adau dipixae —

Heilimana 0as pienanna Jlanaaca 8 R® ma exeigarenmuux im cucmem iHmezpansv-
HUX PIBHAHD 04 CYMU NOMEHYIALI8 NPOCMO20 i N00BITHO20 WaPY 8 2inbbepmosux
npocmopax PYHKYIU, AKi, AK 1 TCHI HOPMAALHI NOXIOHI, MAOMb CMPUBOK NPU
nepexo0di uepe3 2PAHUYIO 00AACTML.

PELLEHUE OBYCTOPOHHUX 3A0AY OUPUXIE — HEAMAHA
LN YPABHEHUS NAMNACA B R® METOOAMM TEOPUM NOTEHLIMANA

Yemanosaenst ycaosus koppexmuoil paspewumocmu 0sycmoponnux 3aday Jupuxae —

Hetimana 0as ypasrenus Janaaca 8 R® u sxeusasenmuvir um cucmem unmezpaibible
YPasHeHU 04l CYMMbL NOMEHYUAN08 NPOCMO20 U 0B0UHOZO CAOS 8 2UABOEPMOBHLL NPO-
cmpanemeax PYHKYUl, Komopovle, KaK U UL HOPMAAbHbLE NPOU3BOOHDIE, UMEIOM CKAYOK
npu nepexode uepes eparHUYY 00AACMU.

SOLUTION OF BILATERAL DIRICHLET — NEUMANN PROBLEMS
FOR THE LAPLACIAN IN R® BY POTENTIAL THEORY METHODS

The conditions of correct solvability of bilateral Dirichlet —Neumann problems for the

Laplacian in R® and equivalent to them integral equation systems for simple and
double potentials sum are determined in the Hilbert spaces, the elements of which, as
well as their normal derivatives, have a jump through the boundary surface.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 14.07.04
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YIORK 517.983.54

B. A. lanastiok, A. €. KpynHuk
METO[ MOJIIHOMIB NNAIEPPA PO3B’A3AHHA 3A0AUYI IEMBA

3anpononosano 08a nidxodu 00 PO038’A3aAHHA KAaCUUHOT 3adaui Jlemba npo 0ir0
30cepedicenol Cuau HA 2PAHUYI0 MPYHCHO20 misnpocmopy: 3a 00N0oM02010 iHmMez-
paavHozo mepemgopenns Jlanaaca ma memody noainomie Jlareppa, mpuuomy &
nepwomy eunadky 80aL0Cas OMPUMAMU AHAVMMUYHULT 8UPA3 8ePMUKALLHOZ0 Nepe-
MIWEHHA 2PAHUYT NPYAHCHO20 nienpocmopy. [Josedeno egekmuesHicms 3acmocyeah -
HA 0pYeoeo ni0xody 00 Po3s’aA3aHHA Ylel 3a0aut.

METO[ NOJIMHOMOB NAEPPA PELLEHUA 3A0AYUN NIEMBA

ITpedaoscenvt 0sa nodxoda k¥ peweHuto Kaaccuueckol zadaxwu Jlemba o deticmeuu cocpe-
00MOoUeHHOU CUABL HA 2PAHUYY YNPY2020 NOAYNPOCMPAHCMBA: C NOMOULBIO UHMEZPANb-
H020 mpeobpasosanus Jlanaaca u memoda noaunomos Jlazeppa. B mepsom cayuae yoda-
A0CH NOAYUUMD AHAAUTUYECKOE 8bLPANCEHUE 8EPMUKAABHO20 08UNCEHUSL 2PAHUYDBL YNPY-
2020 noaynpocmparncmea. Joxazana aggPexmusnocms npumernenus 8mopozo nodxoda
peweHuto 3a0auu.

METHOD OF LAGUERRE POLYNOMIALS FOR SOLUTION OF LAMB PROBLEM

Two methods for solution of classical Lamb problem are proposed: the Laplace integral
transformation and the method of Laguerre polynomials. In the first case it was pos-
sible to obtain the analytical expression for vertical displacement of elastic half-space.
The effectiveness of using the second method is also proved.

JIbBiB. Hal. yH-T imM. IBana Ppanka, JIbBiB Opnepoxano
26.03.03
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YIK 539.3
b. B. lNpoutok

®YHKLIIi 'PIHA 3A0AY CTATUKM ONS LUAPYBATUX T
I3 NNOCKOMNAPANENBHUMWU MEXXAMW NOAINY

Mobydosano 3 sudirenumu ocobaiusocmamu @Gywiyii I pina 0B06UMIPHUL OCECU-
MEMPUYHUX | MPUSUMIPHUX CMAMUYHUX 3a0a% MPYHCHOCME 0Ai T30MPONHUX
wapysamur nienpocmopy ma wapy 3d YoOMupboxr OCHOBHUX 8APIAHMIE 2PAHUYU-
HUX YMO8 T UaAPYys8amozo npocmopy, axi 04 3a3Hauerux odbaacmet 045 810M08i0-
HUX 3a0a% 6U3HAUAIOMBCS HA OCHO8T OOHUX I MUX CAMUX KAOUOBUX CNiBBIOHO-
weHds. Pezyaapni 0o0anku nodaro Yy euzasdi HesaacHUX iHmezpanie 8i0 excnoHeH-
YiaAbHO cnadHux PYHKYIU.

OYHKUUN TrPUHA 3A0AY CTATUKM ONA CIOUCTbIX TEN
C NNOCKOMNAPANNENbHbIMU TFPAHULAMU PA3LENA

ITocmpoenvl ¢ @videnerHbLMU OcOOeHHOCMAMU PYHKYUU ['puna 08YxrmepHbLL Ocecum-
MEMPUUHDBLL U MPEXMEPHBLL CMAMULECKUX 3400 Ynpyzocmu 04i USOMPONHHLL CAOUC-
MbLL NOAYNPOCNPAHCMBA U CAOSL NPU UeMbIPEX OCHOBHLLX BAPUAHMAX ZPAHUUHBLYL
YCA08ULL U CAOUCTOZO0 NPOCMPAHCMEA, KOMOPble 04l YKAIAHHBLX odaacmell 0as coom-
gemcemeyrowuxr 3aday onpedeasitomes Ha OCHOBAHUU OOHUX U MeX Hce KAIUesblr COOm-
HoweHUll. Peeyaaprvie caazaemvie npedcmasnernvl 8 eude HeCOOCMBEHHBLLL UHMEZPALOS8
oM IKCNOHEHYUANLHO YOblearowuxr HYHKYU.

GREEN’S FUNCTIONS OF PROBLEMS OF STATICS FOR LAYERED
BODIES WITH PLANE-PARALLEL INTERFACES

Green’s functions — with marked properties — for 2D axisymmetric and 3D static
elasticity problems are constructed for an isotropic layered half-space and a layer under
four main wversions of boundary conditions and for a layered space, which (for the
given regions of the corresponding problems) are defined on the basis of the same key
relations. The regular summands are presented in the form of improper integrals from
the exponentially decaying functions.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 01.11.04
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YIRK 5394

M. M. Kynapat ', I". T. Cynum?

KOMNo3uuiA 3 BKNIOYEHHAM 3A PO3TArY
30CEPEOXEHUMU CUTTAMU

3a ymos mnaockoi 3adaui 00CAIOHCYEMBCA 2PAHUUHA PIBHOBAZA KOMNOUYLL 3
HOPCMKUM ATHIUHUM BKAIOUEHHAM NI0 YAC PO3ZMAY NMAACTMUHU 30Cepedrcenumu
cuaamu. Jlokanaizogani 3onu nepedpylinysanrs (ocaabsenH0z0 KOHMAKMY) po3susa-
1omoubca Y3008H MeHCT NAACTNUHA — BKAIOUEHHS, NPOCY8A0UUCH 810 KiHYl8 00 yeHm-
PAABHOL YACTNUHU 8KAOUEHHA. AHaaimuuHUull Po368’a30K 3a0ayi ompumaHo 3a 0dono-
MO2010 KOMNACKCHUX NomeHyianie 38edennam 00 3adaui cnpaxcenus. JJocaidxicero
8NAUB HABAHMANCEHHA HA PO3BUMOK cMmYye NepedPYUHY8aAHHA, PO3N0OIAU KOHMAKM -
HUX HANPYHCEHD MA OCHOBUX 3YCUAL Y 8KAOUeHHI. I3 sukopucmannam Oegopma-
YillHo20 Kpumepito PYUHYBAHHA 3'AC08AHO 2PAHUUHI HABAHMANCEHHS MOHCAUBOZO
810UAPYBAHHA 8KAIOUCHHA YU 1020 PO3PUBY.

KomMno3unuusa ¢ BKINKOYEHUEM NPU PACTAXEHUU COCPEAOTOYEHHbLIMU CUITAMU

B ycaosusax naockoill 3adayu uccaedyemcs npedeavHoe pasrogecue KOMNOZUYUU C Hecm-
KUM AUHEUHBLM 8KAIOUCHULM NPU PACTMANCEHUU NAACTIUHBL COCPeOMOUeHHBLMU CUAL-
mu. Jlokaaruzosannwvie 30HbL npedpadpywenus (0cAabAeHH020 KOHRMAKMA) PaA3susaomces
8004b 2PAHUYBL NAACTIUHA — BKANOUEHUe, NPOOBUAACL OM €20 MOPYUO08 K UeHMPALbHOU
yacmu. Anaarumuueckoe pewerue 3a0auu NOAYUEHO C NOMOWDBIO KOMNAEKCHBLL NOMeH-
yuanos ceedenuem x 3adaue conpsxcerus. Vccaedosano srusrue Hazpys3ku HA passumue
30H nmpedpa3pywenus, pacnpedeserHue KOHMAKMHBLL HANPANCEHUU U 0Ce8bLL YCUAUU 80
exarouenuu. C ucnoavdosanuem 0epopmayuoHH020 KpumMepus paspyuerus ycmarosae-
HbL npedeavHble HA2ZPY3KU 803MOHCHO20 OMCAOCHUS BKAIOUECHUS UAU €20 PA3PHLEA.

COMPOSITION WITH INCLUSION AT TENSION BY CONCENTRATED FORCES

Limit equilibrium of composition with a rigid fiber inclusion at tension by concentrated
forces under conditions of plane problem is studied. The localized zones of prefracture
(weakened contact) develop along the plate-inclusion boundary from its ends to the
central part. Analytical solution of the problem by means of complex potentials is obta-
ined. The influence of load on development of prefracture zones, distribution of contact
stresses, and axtial forces in the inclusion is analyzed. Limiting loads of possible separa-
tion of the inclusion or its rupture are found using the strain criterion of rupture.

1yxp. JIepK. YH-T BOJHOTO TOCII-Ba OgepsxaHo
Ta IPUPOJOKOPUCTYBaHHA, PiBHe, 19.04.04
? JIbBiB. Hary, yHE-T im. IBana Ppanxa, JIbBiB
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I. B. XapyH, C. B. KosiHoB

B3AEMOAIA MDKDA3HUX TPILLUMH I3 3S0HAMU KOHTAKTY B
AHISOTPOIMNMHOMY BIMATEPIANI Y MOJII PO3TArY TA 3CYBY

Memodamu meopii Pynkuyiti KomniekcHoi 3mMIHHOT no6Y008aHO 3amMKHEeHUL PO38’ -
30K MAOCKOL 3a0aui NPYyicHocmi 0as HeCKIHUeHHOT aHI30mpPONnHoi 6imamepianbHol
NAOWUHU aBO NPOCMOPY 13 CUCTEMO0 MIHCPHAZHUT MPIWUH NPU HAABHOCTT MA-
AuUX 30H 24a0K020 KoHmaxmy Oepezig 06ins gepwur mpiwur. Ha ocnosi uucaosozo
aHaNi3Y 00epPHcaHo20 PO36°A3KY, nposederozo Oas sunadky 080x MpiwuH, 0ocaio-
JCeHO 3aNeAHCHOCT 8eAUUUH 30H KOHMAKMY Mma KoediyieHmie THMeHCUBHOCMT HaA-
npYydrcend 610 PO3MIPI8 MPIWUH T 810CMANHT MIHC HUMU.

B3AUMOLOEMACTBUE MEX®A3HbIX TPELUUH C 30HAMU KOHTAKTA B AHU3OTPOMNHOM
BUMATEPUWAJIE B NOJIE PACTAXEHNA U COBUTA

Memodamu meopuu PyHKYUU KOMNALKCHOZO NepPemMeHH020 NOCMPOEeHO 3AMKHYMOoe pe-
weHue nNAockol 3adauu ynpyzocmu 04s 6eCKOHeuHOU AHU30MPONHOU OUMAMEPUANBHOU
NAOCKOCTU UAU NPOCMPAHCMBA C CUCTNEMOU MeHCPAZHBLL MPeWUH NPU HAAULUU MA-
AbLX 30H 24a0K020 KOHMaKmMa Oepezos 80AU3U 8ePUUH MPewuH. B pesysvmame uucaen-
HO20 AHAAU3A NOAYUEHHOZ0 PeuleHUst, npogedennozo 0as cayuas 08Yxr mpewun, uccaedo-
8AHBL 3ABUCUMOCTIU BCAUYUH 30H KOHMAKMA U KOIPPHUYUEHMO8 UHMEHCUBHOCTMU HA-
NPANCEHUY OM PAZMEPO8 MPEUWUH U PACCTNOAHUS MeHOY HUMU.

INTERACTION BETWEEN INTERFACE CRACKS AND CONTACT ZONES
IN ANISOTROPIC BIMATERIAL IN TENSION-SHEAR FIELD

A closed-form solution to the plane elasticity problem for an infinite anisotropic bima-
terial plane or space with a set of interface cracks in the presence of small frictionless
contact zones near the crack tips by means of the complex function theory methods is
obtained. As a result of numerical analysis of the derived solution, carried out for the
case of two cracks, the dependence of magnitudes of contact zones and stress intensity
factors on the crack lengths and the distance between them are investigated.

Juinpomnerp. Hall. yH-T, JHIIpOIeTPOBCHK Opnepoxano
29.05.04
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UDK 539.3

B. Rogowski

ON STRESS INTENSITY FACTORS FOR TRANSIENT THERMAL
LOADING IN ORTHOTROPIC THIN PLATE WITH CRACK

The paper deals with the transient thermal stress problem in an orthotropic plate,
containing Griffith crack, perpendicular to the surfaces of the plate. It is assumed
that transient thermal stress is caused by application of heat flow to the crack
faces and the heat flow due to convection from the plate surfaces. The problem is
formulated in terms of displacement potentials and the analytical solution is found
for the stress intensity factor. Numerical results illustrate the dependence of stress
intensity factor on thermal and elastic constants of orthotropic material.

MPO KOE®ILIEHTU IHTEHCUBHOCTI HAIMPYXXEHb NPU HEYCTAJIEHOMY TEM/IOBOMY
HABAHTAXEHHI B TOHKIM OPTOTPOIHIX MIACTUHLI 3 TPILLMHOIO

Poszasdaemoves 3a0aua npo HeycmaneHi menaosi HANPYHeHHS 8 OPMOMPONHIU naac-
munyi 3 mpiwunoto I'pipgimea, nepnendukyaapHoto 00 nogeprons naacmunku. Ipu-
NYCKAEMDBCA, WO MEenN08l HANPYICEHHA 3YMOBACHT NOMOKOM Mmenaa Ha bepezaxr mpiuju-
HU Ma NMOMOKOM Menaa 8HACAI00K KOHBeKYll HA N08ePIHAX naacmunku. 3adaua gPop-
MYAIOEMDBC Y MEPMIHAL NOMEHYIANI8 Nepemiuenns, 04 Koediyienmie THMeHCUBHOCTT
HANPYIHCEHb OMPUMAHO AHAAIMUYHUYU DPO36’A30K. Jucaosi pe3yavmamu iaocmpyroms
3anexcHicms Koediyienma THMeHCUBHOCTT HANPYKHCeHb 810 Menaosux i NPYICHUL napa-
Mmempie OpmomponHozo mamepiany.

O KO3PPUUMEHTAX NUHTEHCUBHOCTU HAI'IPFI)KFHI/II?I nPu HEYCTAHOBVIBI:LIEVICFI
TENNOBOW HAMPY3KE B TOHKOW OPTOTPOMHOU NNACTUHKE C TPELLIMUHOU

Paccmampusaemces 3a0aua 0 HeycmMaHOSUSULUXCS MENA08HLL HANPAHCEHUAX 8 0PMOo-
mponxol naacmunke ¢ mpewunou I'pugpdumca, nepneHOUKYAAPHOU K NOBEPLHOCMU
naacmunku. ITpednosazaemcs, wmo mennosgbie HANPANCEHUSL O00YCAOBAEHBL NOMOKOM
menaa Ha Gepezaxr MPewuHsl U NOMOKOM Menad 8ciedcmeue KoH8eKYUU Ha No8epIrHoc-
max naacmurku. 3a0aua GopMYAUPYEMCs 8 MePMUHAL NOMEHYUAL08 Nepemeu,eHUs,
Onsi Koagppuyuenma UHMeHCUBHOCTU HANPANCEHUL NOAYUEHO aHaaumutecKoe peueHue.
JucaerHble DPe3yAbMambsbl UAIOCTPUPYIOM 3ABUCUMOCTNG KOIPHUYUEHMA UHMEHCUB-
HOCMU HANPANCEHUT OM Meniosulr U YNPYzuxr napamemposd opmomponHoz0 mame-
puasa.

Techn. Univ. of Lodz, Lodz, Poland Received
16.04.03
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YIK 539.3
B. J1. BoraaHoB

NIHEAPU3OBAHA 3AAYA NPO PYUHYBAHHSA
HAMNIBCKIHYEHHOIO MPY>XHOIO MATEPIAITY 3 MOTEHUIAIIOM
FAPMOHIYHOIO TUNY

Y pamxax mpusumipnol aineapu3osanol mexaniku Oeopmishozo meepdozo miaa
301lCHEHO aHANI3 080X HEKAACUUHUX MeXAHI3MI8 PYUHYBAHHA — PYUHYBAHHI MA-
mepiaay NPU CMUCHEHHT 83008 MPIWUHU MaA PYUHYBAHHA MIAAL 3 NOUAMKOBUMU
HANPYHCEHHAMU — O0a8 8unadKy NPunoseprHesol Kpy2080i MPIWUHU 8 HANIBCKIH-
yeHHoMYy mial. [as mamepiany 3 MPYHCHUM NOMEHYUIAN0M 2APMOHIYHOZ0 MUNY
OMPUMAHO KPUMUUHT NAPAMEMPU CMUCKY, WO 8i0n0810a0oms A0KAAbHIT empami
cmitikocmi mamepiany 8 oKoAl MPIWUHU, @ MAKON’C 8UPA3U KoePiyieHmis tHmeH-
CUBHOCTT HANPYNHCEHb Oasl sunadxy mpiwunu padiaavrozo 3cysy (Mode II) ma
0ocaidxceno Ix 3anexHcHicmsd 810 NOUAMKOBUX HANPYHCEHD.

JIMHEAPU3OBAHHAA 3A0AYA O PA3PYLLEHUU NMONYBECKOHEYHOIO YMPYIoro
MATEPUWAJIA C NOTEHUWAJIOM TAPMOHMUYECKOIO TUNA

B pamkxaxr mpexmepHol. AUHeAPUSUPOBAHHOU MmexaHUuKu Oeopmupyemozo meepd0ozo
meAaa 8blNOAHEH AHAAU3 08YX HeKAACCUUECKUL MeXAHUIMO8 PASPYUWEHUL — PA3PYULEHUS
MAMEPUALE NPU CHAMUU 8004b MPEUWUHDBL U PASPYUWEHUSL MeAd C HAUAALHBLMU HANPSA-
HCEHUAMU — 0L CAYUASL NPUNOBEPLHOCTMHOU KPY2080U MPewunsv. 8 norybeckoHeuHoMm
meane. Tas mamepuaaa ¢ Yynpyszum NOMeHYUALOM 2APMOHUUECKOZ0 MUNG NOAYUEHbL
KpUumureckue napamempsvl cxHamusi, coomeememayrouue L0KabHot nomepe ycmoliuu-
80CTNU MAMEPUALL 8 OKPECTMHOCMU MPeWUHDL, & MaKdice 8blpadxcenus KoaPhuyuernmos
UHMEHCUBHOCTNU HANPANHCEHUU OAl cayUuas mpewunst paduaavrozo cosuza (Mode II) u
uccred08aHA UX 3ABUCUMOCTVD O HAUAALHBLL HANPAHCEHUL.

LINEARIZED PROBLEM ON FRACTURE OF SEMI-INFINITE
ELASTIC MATERIAL WITH HARMONIC-TYPE POTENTIAL

In this paper, the problem for a mear-the-surface circular crack in a semi-infinite elas-
tic solid is considered within the framework of the three-dimensional linearized mecha-
nics of deformable bodies. The analysis involves two non-classical mechanisms of frac-
ture, namely, fracture of materials under compression along the cracks and fracture of
solids with initial stresses. The critical parameters of compression corresponding to the
local stability loss are obtained for material with harmonic-type elastic potential. For a
crack under radial shear (Mode II) the representations of the stress intensity factors are
obtained. The dependences of these stress intensity factors on the initial stresses are
investigated.

Iu-1t mexaniku im. C. II. Tumotienka Opnepoxano
HAH Yxpaiun, Kuis 21.01.05
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UDK 539.3
Y. Z. Povstenko'?, I. Kubik®

CONCENTRATED LOADING IN TWO-DIMENSIONAL
NONLOCAL ELASTIC MEDIUM

According to the nonlocal elasticity theory, the stress at a reference point in the
body depends mot only on the strains at this point but also on the strains at all
other points of the solid. Using the fundamental solution of the Helmholtz equation
as an appropriate nonlocal modulus (the weight function in the integral relation
between stresses and strains), the stress distribution in a two-dimensional nonlocal
elastic medium has been found under the concentrated loading. The nonlocal stress
does mot contain monphysical singularities, in contrast to the solution obtained
within the frame-work of classical elasticity.

30CEPEOXEHE HABAHTAXEHHA Y 1BOBUMIPHOMY
HEJTOKAJIbHO MNPY>XHOMY CEPELQOBMWLLI

V neaoxanvnill meopii nPyHCHOCTT HANPYNHCEHHA Y 810ATKOBIIL MOUYL Minad 3arexams He
minvku 610 degpopmayli y yiti mouyi, ase maxodc 8i0 Oepopmayii Y 8CIx THULUX MOUKAX
meepdozo miaa. Bukopucmosyrouu ynoamenmarvruli po3s’sn3ox pieHaHH [eavmeons-
ya aK 810nosi0nul modyasv HeaoxarbrHocmi (8a208Yy PYHKYIO 8 THMeEeZPALbHOMY CNissio-
HOWEHHT MIHC HANPYICeHHAMU ma Oedopmayiamu), 6U3HAUEHO PO3N00IL HANPYHCEHb Y
0806UMIPHOMY HEAOKAABHO NPYAHCHOMY cepedosuwyl ni0 0iero 3ocepediscenoz0 HasaHMA-
scenus. HeaokanvHi HanpyxiceHHs He micmamsb HedIl3uuHUX CuH2yaspHocmel, Ha 810mi-
HY 810 P036’A3Ki8, OMPUMAHUX Y PAMKAX KAACUYHOT MeoPli NPYHCHOCMA.

COCPEJOTOYEHHAS HATPY3KA B IBYMEPHOW HENOKAJbLHO YNPYIrOW CPEQE

B Hea0okaabHOU Mmeopuu Ynpyzocmu HANPANEHUS 8 OMCUeMHOU mouKe mead 308UCAM
He moavko om Oepopmayuu 8 Imoill mouke, HO maxdxie om OePopmayuu 60 e8cex
0CMAABHBLE MOouKax meepdozo meaa. Vcnoavays Pynoamenmanrvroe pewerue ypasre-
Hus leavmezoavya 6 Kauecmse cCOOMBEMCMBYOULLL0 MOOYAS HeaoKarvbHOCTU (8eco80l
PYHKYUU 8 UHMEZPALBHOM COOMHOULEHUU MeHc0Y HanpaiceHusmu u Oefopmayusimu),
onpedeneno pacnpedesenHue HanpsxiceHUul 8 08YMePHOU HeA0KAAbHO Yynpyzoli cpede nod
Odeticmeuem cocpedomouenHotl Hazpydku. Heaoxaavrvie HanpaicenHus He codepicam
HePUUUECKUX CUHRYAAPHOCTEU, 8 OMmauuuUe OM PeweHUl, NMOAYUEHHBLT 8 PAMKAX
KAACCUUECKOU MeoPUU YNPY20CMmu.

1Pidstryhach Inst. of Appl. Problems
of Mech. and Math. NASU, L’viv,

?Inst. of Math. and Comput. Sci., Received
Pedagog. Univ. of Czestochowa, Poland 23.02.04
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B. A. Ocaguyk, |. B. MNMpokonosuy, J1. M. CeHbkiB, B. ®. YekypiH

OUCNOKALIMHE MOOENOBAHHSA KOHLIEHTPALY
3BAPHMX 3ANULLKOBUX HAMPYXEHb Y TOHKOCTIHHUX
ENEMEHTAX KOHCTPYKLIN

3anpononosarno nidxid 0o Oucaoxayilinozo modearo8anHs 0808iCHO20 PO3N0OIAY
38APHUX HANPYHCEHb 8 OKOAL 00MeHCeHUX WBI8 Y MOHKOCTNIHHUL esemMenmar KOH-
CMPYKYIU 1 1CHBO20 POIPAXYHKY 3 BUKOPUCTMAHHAM MemOOUKU MeoPll MPIuuH.
Ax npuraad UKOHAHO PO3PAXYHOK MAKUXL HANPYNHCEHD HABKOAO NONEPEUHO20 WA
8 YUNMHOPUUHIT 000N0HYI.

ANWCINOKALIMOHHOE MOAENUPOBAHME KOHLIEHTPALIMM CBAPHbLIX OCTATO4YHbIX
HAMPAXEHUU B TOHKOCTEHHbIX 3NIEMEHTAX KOHCTPYKLUWU

IIpedaoscen mMmodxod K OUCAOKAYUOHHOMY MOOeAUPOBAHUIOD 08YOCHO20 pacnpedeseHus
CBAPOUHDBLL HANPAHCEHUU 8 OKPeCMHOCTNU 02PAHUUEHHDBLE ULBO8 8 MOHKOCMEHHBLL dne-
MEHMAX KOHCMPYKYUL U UX PACUEME C UCNOABI0BAHULM MeMOOUKU MEeoPUU MPEUUH.
B kauecmee npumepa npogeden pacuem maKux HANPAIeHUL 80KPY2 NonepewHoz0 wea 8
yuaunopuieckoll oborouke.

DISLOCATION MODELLING OF CONCENTRATION OF WELDING
RESIDUAL STRESSES IN THIN-WALLED ELEMENTS OF DESIGN

An approach is proposed to dislocation modelling the bi-axial distribution of weld
stresses in the vicinity of bounded welds in thin-walled elements of design and to their
calculation using the procedure of crack theory. As an example the calculation of the
above stresses around a circumferential weld in a cylindrical shell is made.

Iu-T npuxi. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 31.01.04
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YIK 539.376
B. I'. KapHayxos, B. I. Koanos, 0. B. PeBeHko

OUCUNATUBHUNA PO3IrPIB B’A3KOMPYXHUX LIUNIHAPA
TA WLWAPY, 3YMOBJIEHUN YCTANEHAM PYXOM OOBIIbHOIO
HABAHTAXEHHSA NO IXHIX NOBEPXHAX

Pozzaanymo naocky Keasicmamuuny 3adauy npo cmayioHapHi KoAUBAHHA 1 ducu-
namugHull po3iepis 6 AKONPYHCHUX YUATHOPA ma wWapy NPu NoAAPMOHIYHOMY
O0efopMYBAHHT, 3YMOBALEHOMY YCMANLEHUM PYLOM 008INbHO20 HABAHMANCEHH L 1O 1X-
HiX nogepxrrax. OmpumanHo aHAAIMUYHUL PO38'A30K 3a0ayi 8 PAmMKaAx ATHIUHOT
meopti, KoAU 8AaACMUBOCTT Mamepiary He 3anexcamds 8i0 memnepamypu, a Koegi-
yiewm Ilyaccona npuilinamo cmanoto 0ilicHoto seauyunoro. Ha ocrosl wucaosux pe-
3yavmamis 00caidieHo 8Naus 20408HUX Pakmopis (zeomempunHUxr rapaKmepuc-
MUK, YMO8 HABAHMANCEHHS, MENL0BUX 2PAHUUHUX YMO8) HA MePMOMEeXAHIUHUL
cman 0ocaidxcysanuxr min. IIpogedenHo NOPIBHAHHA YUCAOBUX PE3YAbMAMI8, OMPU-
MAHUX Y 3a0aul 04 YUATHODPA, 3 AHAA0TUHUMU Pe3ysbmamamu 0aa uwapy.

OUCCUMATUBHBIWA PA3OIPEB BA3KOYMNPYIUX LUMNUHAPA U CIOA, BbI3BAHHbIN
YCTAHOBMBLUMMCA OBUXXEHUEM NPOU3BOJNIbHOU HAMPY3KU MO UX NMOBEPXHOCTAM

Paccmompena naockas xeasucmamuueckas 3a0aua O CMAYUOHAPHBLL KOALOAHUAX U
JuccunamueHom pasozpese BA3KOYNPYLUL UUAUHOPA U CAOSL NPU NOAULAPMOHUULECKOM
O0efopMUPOBAHUU, B8bL3EAHHOM YCMAHOBUBWUMCS O8UdNCEHUECM NPOU3BOABHOU HAPY3KU
no ux nogeprrocmsam. Ioayueno anasumuueckoe pewerue 30004 8 PAMKAX AUHEUHOU
meopuu, xozda ceoticmea mamepuara He 3aBuUCAM OM Mmemnepamypsvt, @ KoaPhuyuenm
ITyaccona npuram nocmoannot devucmeumenvhotl geaunuroltl. Ha ocnosanuu 4ucaoswble
pe3yabmamos uccaedosaro 8AUSHUE OCHOBHBLL PAKMOPO8 (2eomempuyeckux xapaxme-
PUCTUK, YCA0BUL HAZPYHCEHUS, MENA08LLL PAHUYHBLL YCAO0BUU) HA MePMOMeLAHULeC-
KOe cocmosiHue YKa3anuvlxr mea. IIposedeno cpasHerHue YUCAOBHLL DPe3YyALMAMO8, NOAY-
YeHHDBIL 8 3a0aue Oni YUAUHOPA, C AHAN0LUUHBLMU PE3YALMAMAMU OAS CAOS.

DISSIPATIVE HEATING OF VISCOELASTIC CYLINDER AND LAYER, CAUSED
BY STEADY-STATE MOTION OF ARBITRARY SURFACE LOADINGS

The plane quasi-static problem about stationary oscillations and dissipative heating of
viscoelastic cylinder and layer under polyharmonic deformation, caused by steady-state
motion of arbitrary surface loadings, has been considered. Analytic solution of the
problem has been obtained under the assumption that the material is linearly viscoelas-
tic, its characteristics don’t depend on temperature, and Poisson’s ratio is real. Basing
on the numerical results, influence of the main factors, such as body sizes, width of
loading area, heat boundary conditions on thermomechanical behavior of the bodies has
been investigated. Numerical results for the cylinder and layer have been compared.

Iu-1 mexanikny im. C. II. TumorieHka OpnepsranHo
HAH VYxpaiun, Kuis 22.03.04
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B. C. Nonoswuy, I". KO. Mapmartin

HAMNPYXXEHO-AE®OPMOBAHWUNA CTAH TEPMOYYTIMBOI MOPOXXHUCTOI
KYyIl 3A YMOB KOHBEKTUMBHOI'O TEMNTOOBMIHY 3 AOBKIIAM

ITo6ydosano po3e’s3ox 3a0aui menaonpogioHocmi 0as MepmMouYmausol NOPOHCHUC-
moi KYyai, AKAL KOHEEKMUBHO OOMIHIOEMDBCS Menaom 13 cepedosuwamu AIHIUHO
3MIHHOT Y uact memnmepamypu. [ocaidxicerno 8naug memnepamypHoi 3anerHocmi
Trapaxmepucmukr mamepiany Kyl HQ 8eAUNUHY ma Xapaxmep Ppo3nodiay KoMNo-
Henmis Hanpyxrceno-0eopmosarozo cCmany.

HANPAXXEHHO-AE®OPMWPOBAHHOE COCTOAHME TEPMOYYBCTBUTEJIbBHOIO NOJIOIo
LUAPA MPU YCNOBUAX KOHBEKTUBHOI'O TEMNNOOBMEHA C OKPYXAIOLLEW CPEOOU

ITocmpoeno pewenue 3adauu menaonposodHocmu 0as MepMoUY8CMBUMEALHOZ0 NOAOZ0
wapa, Komopsvlll KOHEeKMUBHO OO0MEHUBAEMCS MeNAOM CO CcPedamu AUHEeUHO U3MEeHs-
rowelcs 80 epemeHu memnepamypsl. Vccaedosano sausnue memnepamypHoll 3as8ucu-
MOCTU XAPAKMEPUCTNUK MAMEPUALL ULAPA HA BEAUUUHY U Xaparkmep pacnpedeserHust
KOMNOHEHMO8 HANPANCEHHO-0ehOoPMUPOBAHHO20 COCTNOSHUSL.

STRESS-STRAIN STATE OF THERMOSENSITIVE SHALLOW SPHERE
UNDER CONVECTIVE HEAT EXCHANGE WITH ENVIRONMENT

The solution to the heat conduction problem for a thermosensitive shallow sphere, where
the convective heat exchange with environment (of linearly time-varying temperature)
take place, is constructed. The influence of temperature dependence of sphere material
characteristics on the wvalue and character of distribution of stressed-strained state
components is studied.

Tu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpuraya HAH VYrpainn, JIsBiB 21.01.05
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A. B. AciHcbkuin

IDEHTUDIKALIA TENMNOBOIO HABAHTAXEHHSA | TEPMOHAMPY>XEHOIO
CTAHY WWAPY 3A NOBEPXHEBUMW OE®OPMALIAMU

Copmyavosaro ma poss’sazano 3adauy idenmuikayii 3aKOHY 3MIHU 8 UaACt mem-
nepamypu O0OHIEL 3 2PAHUYHUX MOBEPLOHb ULAPY, U020 MEnL08020 MAd MePMOHA-
NPYHEHO020 CMAHI8 3a Mmemnepamyporo ma memnepamypHumu Oeopmayiamu,
glooMUMU HA THUWIT 2PAHUUHIU mogepxri. Jocaidxnceno KopexmHuicms 00epHeHOT
3adaui mepmonpydxcHocmi, 00 AK0l 38edeH0 UXIOHY 3adauy. 3 BUKOPUCTMAHHAM
PO36’A3KY NPAMOL 3a0aui MePMONPYHHOCMI 0 WaAPY NPOBeOeHO YUCeABHY ANPO-
6ayito memoduru po3e’a3anns 3adaui i0enmughicayii.

MOEHTUO®UKALUSA TENNOBOW HAMPY3KU U TEPMOHAMNPSAXXEHHOIO
COCTOAHUA CNnoA NO NOBEPXHOCTHLIM AE®OPMALIUAM

Copmyauposana u peweHna 3adaua udeHmuPurayuu 3aKOHA U3MEHEHUS 60 8DeMeHU
memnepamypsvl 00HOU U3 2PAHUUHBLL NOBEPILHOCMEY CAO0SL, €20 Mens080z0 U MePMOHA-
NPAHEHHOZO0 COCMOSHUYL MO U3BECTIHBLM HA OPY20l 2PAHUUHOU NOBEPTHOCMU Mmemnepa-
mype u memnepamyproim Oegpopmayuam. Vccaedosana Koppekmuocms o6pamnoti 3a-
dauu mepmoynpyzocmu, K Komopou ceedena ucxodnas szadaua. C ucnoavdosaHuem pe-
weHuUs npamou 3adaiu mepmoynpyzocmu 0as caos mposedeHa YUCAEHHAA Anpodayus
memoduku peuteHus 3a0aiu udeHmuPurayuu.

IDENTIFICATION OF THERMAL LOADING AND THERMAL STRESS STATE
OF LAYER ACCORDING TO SURFACE STRAINS

The problem of identification of the non-stationary one-dimensional temperature field
as well as thermal stress state of a layer according to the temperature and thermal
strains of one of the outer boundary surfaces is formulated and solved. It is shown that
determination of the unknown temperature on the other boundary surface is reduced to
the solution of inverse thermoelasticity problem. The well-posedness of the inverse
problem is investigated. On the basis of solution to the direct thermoelasticity problem,
the numerical verification of the proposed method of solution to the inverse problem is
carried out.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsrano
im. d. C. Iligctpurauya HAH VYxpainn, JIsBiB 24.12.04
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MATEMATUYECKOE U KOMNbIOTEPHOE MOAENNPOBAHME OBMXXEHUA
HECXKUMAEMOMW BA3KOWU XXWUAKOCTU NO LUMINHAPUHECKUM TPYBAM
C MPUCTEHOYHbLIMU BUHTOBbIMU BCTABKAMU METOIOM R-®YHKLIUA

ITocmpoensvt mamemamuveckue modeau O0B8UNCCHUS BA3KOU HECHUMACMOU HUOKOC-
mu no yuasundpuueckum mpybam ¢ BUHMOBBLUU BCMABKAMU, PACTLOAOHCEHHBLMU NO
nepumempy kKanaaa. Jas AamuHapHOZ0 MmeueHus mpexmepHas sadaua ceedena K
0syxmepHoll U uUccaedo8aHO BAUSLHUE NMAPaAMempPa 3aKPYmMKuU Ha GopmuposarHue
npoguas cKopocmu.

MATEMATUYHE TA KOMITHOTEPHE MOAENIOBAHHA PYXY HECTUCIIUBOI
B’A3KOI PIOAUHU B UMNIHOPUYHUX TPYBAX 5
I3 NPUCTIHKOBUMU rIBUHTOBUMU BCTABKAMU METOAOM R-®YHKUIN

ITo6ydosaro mamemamuyni modeal pyxy 6 A3K0L HeCMUCAUBOL PIOUHU 8 YUATHOPUUHUL
mpybaxr 3 28UHMOBUMU BCMABKAMU, AKI PO3MIWeHI Mo nepumempy wxanary. Jas
AAMIHAPHOT Mmeuii mpusumipry 3adauy 3eedeno 00 0808uUMIPHOT Ma 00CAIOHCEHO 8NAUB
napamempa 3aKpymxu Ha PopmYye8arHHa NPOPHii0 ueUdKocmi.

MATHEMATICAL MODELLING AND SIMULATION OF INCOMPRESSIBLE
VISCOUS LIQUID MOTION IN CYLINDRICAL TUBES
HAVING PERIMETER HELICAL INSERTS BY THE R-FUNCTION METHOD

In the paper the mathematical models of incompressible viscous liquid motion in the
cylindrical tubes having perimeter helical inserts are developed. For laminar motion the
3D problem is reduced to 2D. The influence of twisting parameter on the velocity
profile formation is investigated.

VIn-T pobJsieM MaIIMHOCTPOEHNA ITosyueno
uMm. A. H. ITogroproro HAH Ykpaususl, XapbKoB 25.03.04

20



ISSN 0130-9420. Mar. meTogu Ta iz.-mex. moist. 2005. — 48, Ne 1. — C. 170-178. —
Biouiorp.: 13 Hazs. — Ykp.

YIORK 621.3.019: 51.001.57

O. 1O. lNNoanHebkun, C. B. Wepboscbknx

KNACU®IKALIA, CUHTE3 TA AHATI3 BIACTUBOCTEN NPOCTUX
DA30BUX 3AKOHIB PO3noauy

3anpononosaro KaacuPikayitiny cremy Haszosuxr 3axoHie po3nodiny, 3210H0 3 AKOM0
BUKOHAHO CUHME3 GHAAIMULHUX 8UPA3I8 MAKUX 3AKOHI8 PO3N0diny «00 Mpbox ne-
pexodie — 0o mpvox as» gkarouHo. Llaaxrom aHanizy OMpPumMaHUr 8upasie ecma-
HO8AEHO Hesl0oMy eaacmusicms Paszosuxr 3aKOHI8 POo3Nodiny — saacmusicms 000-
pomHocmi.

KNACCU®UKALUSA, CUHTE3 U AHANIU3 CBOUCTB NMPOCTbIX
®A30BbIX 3AKOHOB PACMNPEOENEHUA

IIpedaoscena waaccuPurayuonHas crema Has3oevir 3aKOHO8 pacnpedeserHus, CO2AACHO
KOMOPOTL 8bINOAHEH CUHME3 AHAAUMUYECKUX BbLPAHCEHUT MAKUX 3aKOHO8 pacnpedese-
Husi «00 mpex nepexodog — 0o mpex paz» exkarUUMeEAbHO. B pesyavmame anaausa
NOAYUEHHBLL BbLPANCEHUT YCMAHOBAEHO Heu3secmHoe paHee C80UCME0 PA308bLL 3AKOHO8
pacnpedeseHus — c80UCMBO 060POMHOCTU.

CLASSIFICATION, SYNTHESIS AND PROPERTY ANALYSIS
OF SIMPLE PHASE-TYPE DISTRIBUTIONS

In this paper the phase-type distributions laws classification system is proposed. Accor-
ding to this classification, the synthesis is made for analytical expressions of such dis-
tribution laws «up to three transitions — up to three phases», including. The property of
convertibility is found by means of synthesized phase-type distribution expressions
analysis.

Harn,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
13.04.04
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