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J1. T1. MnaxTta
PEOYKUIT OIATPAM CMINETEHDb | TPA®IB 3ANDEPTA

Busguatrombes pedyxyitini onepayili Ha diazpamaxr cniemend i 8i0nogionux zpagax
3atipepma 8 KoHmercmi 8i00MUX 2inome3 NPo cnigsloHoOWeHHA Midc Opelid-iHnder-
com cnaemenrs 1 ckpymom uozo Oiazpam. LT omepayil 3menHwyromos KiibKIiCMb
yuraie 3atipepma 8 diazpami, npu Ywvomy cKpym 0iaepamu 3MIHIOEMBCA 8 KOHM-
poavosanull cnocib. Po3zasHymo npuxaadu 3HAK08UX naockux zpagie i Oiazpam
cnaemens, AKi CNPocmosyoms NPUPOOHi KOHCMPYKMUBHL 8APIAHMU OKPeMUX 2i-
nomes.

PEOYKUMN OUATPAMM 3ALENNEHUA U TPAG®OB 3ANDEPTA

M3syuaromesa pedykyuorrvle onepayuu Ha Ouazpammar 3ayenteHull U Coomsemcmeyro-
wux epagaxr 3aligepma 8 KOHMeKCMe UBECMHBLL 2UNOMe3 O COOMHOWEHUU MeHcOY
O6petid-undexkcom 3ayenteHus U Kpywenuem e2o duazpamm. Jannsvie onepayuu ymenvula-
0Mm YUCA0 Yyukaos 3aligepma 8 duazpamme, NPU IMoOM Kpyuenue OuaZpammsvl USMEH-
emcsa Konmpoaupyemvim odpazom. IIpusedenv. npumepsvl 3HAKOBHLL NAOCKUX 2PaPos u
ouazpamm 3ayenteHuti, onposepzarowue KOKMCPYKMUBHbIE 8APUAHMDbL OMOCABHBLL 2U-
nomes.

REDUCTION ON DIAGRAMS OF LINKS AND SEIFERT GRAPHS

We study reduction operations on diagrams of links and corresponding Seifert graphs
in the context of some classical hypothesis on the relationship between the braid index
of a link and the writhe of its diagram. These operations allow to decrease the number
of Seifert circles in the diagram so that the writhe of the diagram changes in a control-
led way. We give examples of signed plane graphs and link diagrams that disprove
some conjectures stated in a natural constructive form.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIbBiB, 22.01.07
In-T marematuku I'mancek. yH-TY, I'nancek, Ilosbina
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OBEPHEHA 3AAYA B OBJIACTI 3 BIJIbHOIO MEXEIO
Ana ABOBUMIPHOIO NAPABONIYHOIO PIBHAHHA

Busnaueno ymosu icHYeaHHs ma edunocmi po3e’ssky obepHenoi 3adaui 3HaAX00-
JCeHHs Hegi0oMm020 cmapulozo Koediyienma, wo 3arexcums 610 uacy, Yy 0808umip-
HOMY NAPAOOATUHOMY PIBHAHHI 8 00AACTMT 3 HEe8I00MON0 MedHcero.

OBPATHASA 3AIAYA B OBJIACTU CO CBOBOHOM MPAHULIEN
aOnA ABYXMEPHOIO NAPABOJIMMECKOIO YPABHEHUA

Yemanosaenst yeaosus cyuecmsosanus u eQuHcmeeHHocmu pewenus oopamuou 3ada-
yu onpedeseHus Heu38eCMHO20 cmapuiezo KoIPPuyuenma, 3a8uUCIULL20 0OM 8pemeru, 8
0gyxmepHrHom napadbosuieckom YypasHeHuu 8 obaacmu co c80600HOU eparuyel.

INVERSE PROBLEM IN DOMAIN WITH FREE BOUNDARY FOR
TWO-DIMENSIONAL PARABOLIC-TYPE EQUATION

We establish the conditions for existence and uniqueness of solution to the inverse
problem for the two-dimensional parabolic-type equation with unknown time-dependent
leading coefficient in a domain with free boundary.

JIpBiB. Ha1. yH-T im. IBana ®panka, JIbBiB Opneporano
21.06.06
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OOCNIMKEHHA KOHLEHTPALI HANPYXXEHb
B OKOJI BKITKOYEHHA Y BUrNsaal CKIHYEHHOI LMNIHAPUYHOI
OBOJIOHKU MiA Aaleto XBUII KPYHYEHHA

Posg’asano 3adauy mpo usnHaueHHs HANPYHEHO20 CMAHY 8 HeoOMeleHOMY mini 3
BKAOUCHHAM Y BUAA0T YUATHOPUUHOT 000A0HKU MI0 OlE0 OCecumempuuHol Xeual
KpYyueHHs. Brarouenna moxuce 0ymu ax aGCOAIOMHO HCOPCMKUM, MAK I NPYHCHUM.
Misc Hum T HaBKoAUWHIM cepedosuulem HA 308HIULHIU Ma 8HYMPIUWHIL NOBEPLHAXL
BUKOHYIOMBCA YMO8U 10eanvbH020 3uennents. Memod po3e’sa3ysanus IpYyHmyemses
HA BUKOPUCMAHHT PO3PUBHO20 PO38’A3KY PIBHAHHA KPYMUALHUX KOAUBAHL 1 38e-
OeHHti 2paHuUUHOl 3a0ayl 00 CUH2YAAPHO20 THMEZPALbHO20 PIBHAHHA 8I0HOCHO Hesi-
00M020 cmPudKa OOMUUHUL HANPYHCEHD.

MCCNEONOBAHME KOHLEHTPALIUA HANPSAXEHUIA OKOJ10 BKIMIOYEHUA B BUAE
KOHEYHOM UMITMHOPUYECKOW OBOJIOYKM NO4 AEUCTBUEM BOJIHbI KPYYEHUA

Pewena 3adaua 06 onpedeseHuu HANPAHCEHHOZO COCMOAHUL 8 HEOZPAHUYEHHOM mene
803.1e 8KAOUeHUS 8 sude YuAuHOpuLeckolu 060a0uKu nod Oelicmeuem 0CeCUMMEMPULHOU
80AHBL KPYUeHUs. Bratouernue modxcem 6vimsb Kax abCOAOMHO dHecmKuMm, maxk U ynpy-
2um. MexwcOy Hum u eHewHell cpedoll Ha eHewHel U 8HYMPeHHel CMOPOHAX BbINOAHEHDBL
ycaosus udeanrvrozo cyenaerus. Memod pewerHus OCHOBAH HA UCMOAL3OBAHUU PA3PLLE-
HO20 PeweHUs YPA8HeHUS KPYMUALLHLLL KOAe0aAHUL U ceedeHuu 2PaAHUUHOU 3a0auu K
CUHRYAAPHOMY UHMELPALLHOMY YPABHEHUO OMHOCUMEAbHO Heu38ecmHoz0 CKAUKA Kaca-
MeALHBLL HANPAHCEHUL.

ANALYSIS OF STRESS CONCENTRATION NEAR INCLUSION IN THE FORM OF FINITE
CYLINDRICAL SHELL UNDER ACTION OF TORSIONAL WAVE

The problem about the definition of stress state in the unbounded body near inclusion in
the form of a cylindrical shell under the action of an axisymmetric torsional wave s
solved. The inclusion can be both absolutely stiff and elastic. The conditions of ideal
cohesion between the inclusion and the external medium on the external and internal
sides of the inclusion are satisfied. The method of solution is based on the use of the
discontinuous solution of equation of torsional oscillations and reduction of the boun-
dary-value problem to the singular integral equation concerning unknown jump of tan-
gential stresses.

Opecbka Hall. MOpchbKa akan., Oxeca Opnepoxano
28.11.06
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A. B. JloBeWnkiH, A. ®. Ynitko

PIBHOBAI'A HECTUCIIMBOIO NIBMPOCTOPY,
NOCNABJIEHOIo ABOMA Vv-noAIsHUMU NMPUNMOBEPXHEBUMMU
TPILULMHAMMU, LLIO MAIOTb CMiJIbHY BEPLWUHY

Pozeasnymo 3adauy mpo eudHaueHHs xapakmepy No8ediHKU HANDPYIiCceHd Y He-
cmucaugomy mignpocmopt 3 0goma npunogepruesumu V-nodioHumu (KAurHonooi6-
HUMU) MPIWUHAMU, AKL MAIOMD CNIABHY 6EPUWUHY MA 1eHamb Y NAOWUHTL, nep-
neHouKyAspHill 00 nosepxrui mienpocmopy. Ha ocHosl ompumanuxr pe3yavmamis
8CMAHOBAEHO, U0 AOKAALHA NOBe0THKA HANPYKHCeHb nPpu nidxodi 0o sepwuHu mpi-
WUH CYMMEBO 3AALH UMD 810 2e0MEMPULHUL NAPAMEMPIE MPIWUH.

PABHOBECUE HECXKUMAEMOI'O NONTYMPOCTPAHCTBA,
OCNABJIEHHOIO ABYMA v-nNnoAaoBHbLIMU NPUMOBEPXHOCTHLIMU
TPELWWMHAMMU, UMEIOLLIMMU OBLLYIO BEPLUUHY

Paccmompena 3adaua 06 onpedeseHuu xrapaxmepa nogedenHus HANPAHCeHUN 8 HecHUmMa-
emom noaynpocmpancmee ¢ 08Yyms nNpunoseprHocmusvimu V-nododHuvimu (Kauronodoo-
HbLMU) MPeWUHAMU, KOMOPble UMetom 00U Y0 8ePWUHY U AeHaAm 8 NAOCKOCTU, nep-
NeHOUKYAAPHOU NOBEPTHOCTIU NOAYNPOCMPAHCMEA. VICNoab3ys nosyueHHble Pesyibma-
mol, YCMAHOBAEHO, UMO AO0KAAbHOEe TMosedenue HANPAKHceHUU Mpu nodxrode K sepuiuHe
Mmpewur CYuecmeenno 3a8UCUM OM 2e0MeMPULECKUL NAPAMEMPO8 TMPEULUH.

EQUILIBRIUM OF INCOMPRESSIBLE HALF-SPACE WEAKENED BY TWO
V-SHAPED SURFACE CRACKS THAT HAVE THE SAME TIP

This paper deals with the problem of stress singularity definition in the incompressible
half-space with two V-shaped surface cracks that have the same tip and lie in the plane
that is perpendicular to the half-space surface. The results obtained in the paper give us
the conclusion that the local stress behavior near the cracks’ tip depends on the cracks
geometrical parameters essentially.

Kwuis. gan. yu-1 im. Tapaca IlleBuenka, Kuis Opnepoxano
26.11.06
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B. J1. BoraaHoB

OCECUMETPUYHA 3A0AYA NPO NMPUNOBEPXHEBY
TPILUMHY HOPMAJTbHOIO BIAPUBY B KOMMNO3UTHOMY
MATEPIAI 3 3AJIMLLKOBUMWU HAMPYXEHHAMMU

Y pamxax aineapusosanol mexaniku OepopmisHozo meepdozo mind 3 BUKOPUCMAH-
HAM KOHMUHYAAbHOT M00eai komnoduma Oocaidxiceno 3adauy npo Ouckonodiony
MPIUWUHY HOPMAABHOZLO 810PUBY 8 HANIBCKIHUEHHOMY KOMNOZUMHOMY MAMEPIAAL 3
noYaAMKOBUMU (3ANUUKOBUMU) HANDPYHCEHHAMU, AKT 0110mb Y3008x% mpiwuru. Ha-
8e0eH0 P036’A3YBAAbHY CUCTEMY THMEeZPALLHUX PiBHAHb Dpedzoavma 0py2020 pPody
ma supasdu 0as KoePiyienmis THMeHCUBHOCTMI HANDPYIHCeHd 8 0KOAL mPiwuru. Jas
060X MUNIE KOMNOZUMIE — WAPYEAMO20 KOMNOSUMHO0 MAMEPIANY 3 130MPONHU-
MU WAPAMU MO KOMNOZUMA 3T CTMOXACTMUYHUM APMYBAHHAM Y NAOWUHL 130MPO-
NIl KOPOMKUMU BOAOKHAMU — OMPUMAHO UUCEABHT 3ALeHCHOCMI Koeiyienmis TH-
MEHCUBHOCTMT HANPYNHCEHD 810 NoUaAMKO8UX (3AAUWKOBUL) HANPYHCEHD, Pi3uKo-Mme-
TAHILHUL TAPAKMEPUCTIUK MAMEPIALY MA 2e0MeMPULHUL napamempis 3adaut.

OCECUMMETPUYHASA 3A0AYA O MPUNOBEPXHOCTHOM
TPELWUWMHE HOPMAJIIbHOIO OTPbIBA B KOMMO3UTHOM MATEPUATIE
C OCTATOYHbIMU HANPAXEHNAMU

B pamxax auneapusuposannoll mexaHuxu 0eghopmupyemozo meepdozo meaa ¢ UCNOAL3IO-
gaHuemM KOHMUHYAAbHOU wmoleau Komno3uma uccaedosara 3adaua o0 OuckoodpasHoll
mpewure HOPMALLHOZO OMPBLEA 8 NOAYOECKOHEUHOM KOMNOZUMHOM Mamepuale ¢ Ha-
YANBHBIMU (0CTNMAMOYUHBLMU) HANPAHCCHUAMU, OeUCmEYrouWUumy 6004 mpewutst. Ilpuse-
O0enbl pa3pewarnwas cucmema UHMezpaibrble ypasnenu dpedzoasvma 6mopozo poda u
8bLpadcerus 0 KoaPuyuenmos UHMeHCUBHOCMU HANPAHCEHUL 8 OKPeCTMHOCTMU mpe-
wurst. Jas 08Yyxr munos KoMNO3UMO8 — CAOUCTNOZO KOMNOZUMHOZO MAMEPUALL C U30-
MPONHBLUU CAOAMU U KOMNOZUMA CO CMOXACTNUUECKUM APMUPOBAHUEM 8 NAOCKOCTNU
UOMPONUU KOPOMKUMU BOAOKHAMU — NOAYUEHDL YUCAEHHDBLE 3ABUCUMOCTIU KOIPPUYU-
eHMO08 UHMEHCUBHOCTNU HANPANCEHUT OM HAUAALLHBLL (0CTMAMOYHBLL) Hanpscenull, Pu-
3UKO-MELAHULECKUL XLAPAKMEPUCTUK MAMEPUALA U 2e0MeMPULECKUX NAPAMEMPO8 3a-
dayu.

AXISYMMETRIC PROBLEM ON NEAR-THE-SURFACE MODE-I
CRACK IN COMPOSITE WITH RESIDUAL STRESSES

In this paper, the problem on a mear-the-surface penny-shaped mode-I crack in semi-
infinite composite with initial (residual) stresses is considered within the framework of
the linearized mechanics of deformable solids. A continual model of composite is used.
The analysis involves reducing the problem to a system of the Fredholm second kind
integral equations. The representations of the stress intensity factors near the crack ed-
ges are obtained. The parameters of fracture for two types of composites (laminar com-
posites with isotropic layers and composites with stochastic reinforcement by fibers of
finite length) are obtained. The dependence of the stress intensity factors on the initial
stresses, physical-mechanical parameters of composites and geometric parameters are
investigated.

Iu-1t mexaniku im. C. II. Tumotienka Opnepoxano
HAH Yxpaiun, Kuis 23.04.07
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O. ©. Kpusnin

TYHEINbHI BKIMIOYEHHA B KYCKOBO-OAHOPIOAHOMY
AHISBOTPOIMHOMY MPOCTOPI

Y npocmopi ysazanvrenuxr yrryiti no6y008aHO CUHLYAAPHL THMe2PALbHI CNigelo-
HOWEHHA, WO 36’A3Y0Mb cCMPUdKU Mma CYMu 3MiWeHdb i HANPYN*CeHb Y MAOWUHT
3’€0HaHHA 080X PISHUX AHIZOMPONHUX NMIBNPOCMOPIE, AKI 3HAX00AMBCS Y 0808U-
MIPHOMY cmaHi 6e3 HAL8HOCTT NAOWUH NPYHCHOT cumempli. B pesyavmami 3adaui
NPO MYHeAbHT ABCOAIOMHO HCOPCMKT BKAIOUEHHA, AKI 3HAX00AMBCS 8 YMO8AX NOE-
HO20 3uenneHHsA ab0 2aadK020 KOHMAKmy 3 pidHuMu aHI30MPONHUMU NIBNPOCMO-
pamu, 36edenHo 00 cucmem CUHLYAAPHUL THMeZPALbHUX PleHAHD. O0epicano po3es’s-
30K 6Ka3aHUX cucmem Yy seHOMY 6u2aidi, Wo 00360AUA0 BUSHAUUMU NONE HANDY-
JHCeHb 8 0KOAL 8KAt0UeHb. Jlocaidiceno 3aaeicHiCms KYyma Nnoeopomy 6KAUueHd 610
NPYACHUX BAACTIUBOCTNEU TMNIBNPOCOPIE Y HAUOMBUL 3A2AAbHOMY 8UNAOKY AHI30-
mponit.

TYHHEJIbHbIE BKITIOYEHUA B KYCOYHO-OAHOPO4HOM
AHU3OTPOIMNHOM NPOCTPAHCTBE

B mpocmpancmee 0600ujeHHbLL PYHKYUU NOCMPOEHBL CUHZYASLPHBLE UHMeZPAIbHbLe CO-
OMHOWEHUS, C8A3BLBAIOULUE CKAUKU U CYMMbL HANPANEHUU U CMEUeHUU 8 MAOCKOCTU
coeOuHeHusl 08YX PABAUYHBLL AHUIOMPONHBLL NOAYNPOCMPAHCME, KOMOPbLE HAXLOOAM -
cs 8 08YMePHOM COCMOAHUU 0e3 HAAUUUL naockocmel ynpyzol cummempuu. B pesyas-
mame 3a004U O MYHHEALHBLL AOCOAIOMHO HCECTMKUX BKANUCHUAL, HAX0OAUWULCS 8
YCA0BUAL NOAHOZO CYLNACHUS UAU 2Aa0K020 KOHMAKMA C PASAUUHBLUU AHUSOMPONHBL-
MU NOAYNPOCMPAHCMBAMU, C8LOEHDL K CUCTNEMAM CUHLYAAPHBLLY UHMEPALBHBLL YPas-
Henul. IToayueno pewenHue YKa3aHHBLX cucmem 8 s8HOM 8ude, UMO NO3BOAUAO Onpede-
AUMD NOASL HANPANHCCHUU 8 oKpecmHocmu skatouenull. Vccaedosana 3asucumocms yzaa
N0BOPOMA 8KANUEHUL OM YNPY2UX CBOUCME NOAYNPOCTNPAHCME 8 CAMOM 00U eMm cayrae
AHUOMPONUU.

TUNNEL INCLUSIONS IN PIECEWISE-HOMOGENEOUS ANISOTROPIC SPACE

The integral singular equalities are constructed in the space of generalized functions.
These equalities connect jumps and sums of stresses and displacements in the plane of
connection of two different anisotropic half-spaces which are in the bi-directional con-
dition without the planes of elastic symmetry. As result, the problems regarding inter-
face absolutely rigid tunnel inclusions which are in conditions of full cohesion or
smooth contact with various anisotropic half-spaces are reduces to the systems of integ-
ral singular equations. The exact solution of indicated systems is obtained, what allows
us to determine the fields of stresses in vicinity of inclusions. We have analyzed the
dependence of angle of rotation of inclusions on elastic properties of half-spaces in the
most general case of anisotropy.

Opecbka Hall. Mopcbka akan., Opxeca Opnepsrano
30.01.07
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NOB3YYICTb | NOWKOAXYBAHICTb BHACHIAOK NMOB3YYOCTI
FHYYKUX MOJNIOIrnxX OBOJIOHOK 13 MATEPIAJIB 3 XAPAKTEPUCTUKAMMW,
LLIO 3AJNEXXATDb Bifi BUAY HABAHTAXEHHA

Poszeasanymo 3adauy mnos3yuocmi ma nowKoOHYsaHoCMi 6HACAIO0K N083YUoCmi
2e0MeMPUUHO HEATHIUHUX NO0A02UX O000AOHOK 13 MamMmepianis, rapaxmepucmuru
AKUX 3a0exHamd 810 muny HABAHMANCeHH. 3aANPONOHO8AHO Memod P038’a3Y68aHH:,
akutl 6a3yemsvcs HA CYMICHOMY 3aCmOcys8anHi memodis R-Ppynkyii i Pyure —
Kymma — Mepcona. Hagedeno pedyavmamu 0ocaiddicend enaugy eudy Hasarma-
JHCEHHSL MaA 2e0MeMPUUHOT POPMU HA NOBIYUICMb 1 MPUBAAY MIYHICTDb SHYUKUL
noA02UX 060A0HOK.

NON3YYECTb U NOBPEXOAEMOCTbL BCNEACTBUE NON3YYECTU
TMBKUX NOJIOrNX OBOJIOYEK U3 MATEPUAJIOB C XAPAKTEPUCTUKAMMW,
3ABUCALLMMU OT BUOA HATPYXEHUA

Paccemompena 3adaua moasyuecmu u mospexcoaemocmu 8caedcmsue Moa3Yyuecmu 2eo-
MEMPUUECKU HEAUHEUHDBLL NOA0ZUX 000A0UEK U3 MAMEPUAN08 C XAPAKMEPUCTIUKAMU,
Komopwle 3asucam om suda Hazpyicenus. Pazpaboman memod pewerus, 6a3upyrow,uli-
cs H@ cosmecmHOM npumerHeHuu memodos R-gpynrxyuti u Pynee — Kymma — Mepcona.
ITpusedennl peayavmambvl UccaAe008AHUAL BAUSHUA 8UOA HAZPYHCEHUS U 2e0MeMPULECKOU
PopMmbL HA NOA3YUECMD U OAUMEADHYIO NPOUHOCTMD 2UOKUX NOAOUX 000L0UEK.

CREEP AND DAMAGE DUE TO CREEP OF FLEXIBLE SHALLOW
SHELLS FROM MATERIALS WITH CHARACTERISTICS
DEPENDING ON TYPE OF LOADING

A creep and damage due to creep problem for geometrically monlinear shallow shells
from materials with characteristics depending on type of loading is considered. The R-
function method and the Runge — Kutta — Merson method have been used for solution
procedure. The influence of external load direction and geometric form of shell on creep
behavior and long-time strength of flexible shallow shells has been investigated.

Tu-T npobsem MammHOOYAyBaHHA Opnepoxano
im. A. M. Ilingropsroro HAH VYxkpainn, Xapkis 27.06.06
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NPO EHEPFETUYHUI NIAXIA OO ®OPMYBAHHA ®I3NYHUX
cniBBIQHOLWEHb MEXAHIKU IHEPLUIMHUX NPYXXHUX CUCTEM

Copmyavosano 6a3o8e eHnepzemuune pIBHAHHA OAs MACOI304H08AHOT NPYHCHOT
cucmemu, axa nepedysae nid 0ier0 OUHAMIUHO2O CUL08020 Hasanmadcenhs. Ha yiv
OCHO8T 30 YMO8 NMOMEHYIAABHOZO ONUCY BCMAHOBAEHO CNIBBIOHOULEHHSA AOKAABHOZO
OuUHAMIUHO020 CMAHY 1 810N08IOHT PIEHAHHA PYXY 048 NOCMYNALLHOL, 00ePMANLHOT
ma depopmayitinol opm pyxy.

OB QHEPITETUYECKOM NOAXOAE K ®OPMUPOBAHUIO ®U3UNYECKUX COOTHOLLUEHUIA
MEXAHUKN MHEPLUUOHHbBIX YINPYITUX CUCTEM

IToayueno ocHnosHoe anepzemuueckoe coomuowerHue 0as MACCOUIOAUPOBAHHOU YNPY20U
cucmemsl, Komopas Haxooumcs nod sozdelicmeuem OUHAMUULECKOU CUL080U HAZPY3IKU.
Yemanosaenvt Pusuueckue COOMHOWEHUS AOKAABHO2O OUHAMUUECKO2O COCMOSHUL U
ypasHenus 0suiceHus 0as nocmynamenrvhol, epaujamerviol u dedopmayuorno opm
dsudcerus.

ON ENERGETIC APPROACH TO CONSTRUCTING PHYSICAL RELATIONSHIPS
OF INERTIA ELASTIC SYSTEMS MECHANICS

The basic energy equation is formulated for a mass-isolated elastic system being under
the action of dymamical force loading. Within the scope of potential description the
relationships of local dynamical state are formulated as well as the motion equations for
translational, rotative and deformation forms of motion.

! IlenTp MaT. MOZEIIOBAaHHA
Tu-1Ty npuks. npobseM MeXaHIKM i MaTeMaTUKH,
im. . C. Iligctpurava HAH Ykpainn, JIbBiB,

2 IH-T IPUKJL. MaTEMaTUKM Ta PYHAAM. HAYK Opnepoxano
Hall. yH-Ty «JIBBiB. mosiTexHika», JIbBiB 27.03.07
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AHANITU4YHI BUPA3U ONA HAMNPYXEHb | TEPMOHAMNPYXXEHDb
Y AOBromy norPoxHMCTomy HEOOQHOPIAHOMY
TEPMOYYTNMBOMY UUNIHAPI

ITpononyemuscs cnoci6 ompumarHHns npocmux Popmys 04 BUSHAUEHHA HANPYHCEHD
Yy 00820MY HEOOHOPIOHOMY MEPMOUYMAUBOMY NOPOICHUCTMOMY YUATHOPL 3 3a.Ledxc-
HUMU 610 PadianvbHoi KoopouHamu xrapaxmepucmukamu mamepiary. Bidnosiony
00HOBUMIPHY K8A3ICMAMUYHY 3a0aUYy MEePMONPYHCHOCME 8 HANPYHCEHHAX 38e0eHO
00 CYKYnHOCMI THMEZPANbHUX PIBHAHD WALXOM 0e3nocepednHsb0z0 THMe2PY8aHH
PIBHAHD PIBHO8A2U Ma cYyirbHocmi. IIpogedeno NOPIBHAHHA UUCAOBUX PE3YALMA-
mig, OMPUMAHUX 3¢ UIEW MemoOuKor, memodom MOCAIO08HUX HAOAUNCEHD, Mma
MOUHUM PO3E’A3KOM Y 8UNAOKY CMeneHesol 3areHHOCME MOOYASL NPYHCHOCTNI.

AHATIUTUYECKUE BbIPAXEHUA ANA HANPAXEHUA U TEPMOHAMNPSXXEHUN
B AJIMHHOM NMNOJIOM HEOOQHOPOAHOM TEPMOYYBCTBUTENbHOM LUMNNHAOPE

ITpedaoscer cnocod noayueHus npocmuvlx Popmys Oas onpedeseHus HaANPAXiceHUl 8
OAUHHOM HeOOHOPOOHOM MEPMOUYECTNEUMEALHOM NOAOM YUAUHODPE C 3ABUCUMbBLUL OM
paduarvHoll Koopouramsl xapakmepucmuramu mamepuasa. Coomeemcemeyrowas 00-
HOMEPHASL Keazucmamuueckas 3a0aua Mepmoynpyzocmu 8 HANPAHCeHUAX ceedeHa K
cucmeme UHMEZPAALHBLL YPAGHEHUU HenocpedcmeenHblm UHMeZPUPosaHUeM YPAEHEHUN
pasgrosecust u cnaowHocmu. IIpogedeno cpagrenue YUCACHHBLL Pe3YAbMAMO8, NOAYUEH-
HBLL NPedL0NHCeHHBLM CNOCOBOM, MeMOOOM NOCAe008AMEeABHBLE NPUOAUNCEHUL U MOUHO20
pewenHus OAs CAYUASL CMeneHHoU 3a8UCUMOCU MOOYAL Ynpyzocmu om pPaduaivbHol
KoOPOUHAMbBL.

ANALYTICAL EXPRESSIONS FOR STRESSES AND THERMAL STRESSES IN LONG
INHOMOGENEOUS THERMAL SENSITIVE HOLLOW CYLINDER

An approach for obtaining stresses in an inhomogeneous thermal sensitive hollow cy-
linder with characteristics of the material dependent on the radial coordinate has been
proposed. The corresponding one-dimensional quasi-static problem in terms of stresses
has been reduced to solving a series of integral equations. The last have been obtained by
direct integration of both the equilibrium and compatibility equations. The numerical
results obtained by using the proposed approach, the iteration procedure, and the exact
analytical solution in the case when the elasticity modulus has power dependence on ra-
dial coordinate have been compared.

Iu-T npukJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIbBiB 02.03.06
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IMOBIPHICTb HEBE3IMNEYHOIO CTAHY CKNAOEHUX
BAJIOK | CTEPXKHIB 3 BUTTAOKOBUMWU HABAHTAXXEHHAMMW
TA NOYATKOBUMU NMPOT’MHAMMU

ITo6ydosano UmosipHicHy Mmo0eab O MPOZHO3YBAHHA Hebe3neunHozo (Kpumuurozo)
cmany cxaadeHux 0aa0K 1 CMepiHcHis, M08’13aH020 31 8MPaAmor0 HUMU NAOCKOT
gpopmu cmitikocmi abo 3 pylnysannam. Ocrosny yeazy 3ocepeddtcero Ha 6UIHAUEH-
HI UMOBIPHOCTMI BUHUKHEHHS Hebe3newHozo CMmaHy KOHCMPYKYIU 3 PIBHOMIPHO
po3noditeHumu 8UNAOKOBUMU 306HIUHIMU CUAAMU MA NAPAMEMPAMU NOUATKOBUL
NPO2UHTE.

BEPOATHOCTb ONACHOIO COCTOAHUA COCTABHbIX BAITOK U CTEPXHEN
CO CITYYAUHBIMU HAITPY3KAMU N HAYATIbHbIMU NMPOr'MBAMU

ITocmpoena gepoamuocmuas modeab 04 MPOZHOZUPOBAHUSL ONACHOZO (KPUMUUECKO020)
COCMOAHUA COCNABHBLL OAN0K U cmepicHell, C8A3aHH020 ¢ nomepet umu naockol gop-
MblL yemotiyusocmu uau ¢ pazpyuweruem. Ocnosroe erumanue yoeseHo onpedeseHuro ge-
POAMHOCTNU B03HUKHOBEHUSL ONACHO20 COCTNOAHUSL KOHCMPYKYUL C PABHOMEPHO pacnpe-
O0eneHHbIMU CAYUAUHBLMU BHEULHUMU CULLMU U NAPAMEMPAMU HALAABHBLL NPO2UOO0E.

PROBABILITY OF DANGEROUS STATE OF COMPOSITE BEAMS AND RODS
WITH RANDOM LOADS AND INITIAL DEFLECTIONS

The probabilistic model for prediction of a dangerous (critical) state of composite beams
and rods with loss of stability of plane form or fracture is constructed. The probability
of dangerous state of constructions with uniformly distributed random external forces
and initial deflections parameters is found.

JIbBiB. Ha1,. yH-T im. IBana Ppanka, JbBiB Opnepoxano
25.04.05
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HAMNPYXXEHWW CTAH NIBMPOCTOPY, 3YMOBJIEHWUW AIEIO0 HA NOIO
NOBEPXHI PYXOMOIO MEXAHIYHOIO TA TEMJIOBOIro HABAHTAXEHHSA

Hagedeno posg’sasku npocmoposux 3adai meopil nPydxrcHocmi, KeadicmayionapHoi
MenionposioHoCmi ma CMAMUYHOT MePMOnpPYHIcHocmi 04 nienpocmopy, Ha Nno-
6ePIHIO K020 Ol€ NOKAABHO DPO3NoOiieHe PYyxrome MeXarHiuHe ma menaose HABAH-
madxcerHs. JuceavHull aHaal3 nposedeHo Oas 2ePyiscvbkozo Po3nodiay mucky ma
NPONOPYIUHOT UOMY ITHMEHCUBHOCTT Menaoso20 NOMOKY 8 00AACTNE eAiNMUUHOL

gopmu.

HAMNPAXXEHHOE COCTOSIHUE MNONYMNPOCTPAHCTBA, OBYCIOBNIEHHOE AEACTBUEM HA
Er0 NOBEPXHOCTU ABUXYLLETOCA MEXAHUYECKOIO U TENNOBOIO HAIMPYXXEHUA

IIpedcmasaens, pewteHuss NPOCMPAHCMEEHHBLLL 30400 MeoPUU YNPY20CMU, KAZUCTNAYU-
OHAPHOU MENAONPOBOOHOCMU U CMAMUYECKOU MePMOYNPY20cmu 04t NOAYNPOCTPAH-
CMea, HA MOBEPTHOCU KOMOPOozo Oelicmeyem AOKAALHO pacnpedesennoe O08uiCyueecs
Mmexanuueckoe u menaogoe nazpysxcerue. Juceavnwvll anaaud npogeden 045 2ePy08cKO20
pacnpedeserus 0a8AeHUSL U NPONOPYUOHAABHOL eMYy UHMEHCUBHOCTNU MeNnL08020 NOMO-
Ka 8 obaacmu asaunmuueckol gopmbl.

STRESS STATE OF HALF-SPACE DUE TO THE ACTION OF MOVING
MECHANICAL AND HEAT LOADING ON IT SURFACE

The solution to the spatial problems of the elasticity theory, the theory of quasi-statio-
nary heat conduction and static thermoelasticity for a half-space are presented. The
surface of the half-space is under the action of locally distributed moving mechanical
and heat loading. Numerical analysis is made for Hertz distribution of pressure and
heat flow of proportional intensity in the elliptic form region.

'a-r IPUKJL IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. Iligctpuraya HAH Yxpainu, JIbBiB, 10.01.07

2 . .
B’anucronbka nogitexuika, B’ammucTok, Ilosbina
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M. Kolodziejczyk

ON A CERTAIN METHOD FOR NUMERICAL ANALYSIS
OF THE NAVIER - STOKES EQUATIONS

The present paper describes a modification and development of the method presen-
ted in [18] for the determination of unsteady plane flow of wviscous incompressible
fluid. The main feature of the method consists in such elimination of the pressure
from the governing equations by means of integration that the order of resulting
system is not increased in comparison with the original one. This operation leads
to the initial problem for a system of the first order ordinary differential equa-
tions. In this paper the method was modified by application of the staggered grid
for velocity components. Numerical results and their comparison with results ob-
tained by other authors are presented in order to verify the method.

NPO OOMH METO[ YMCJTOBOIo AHAINI3Y PIBHAHb HAB’E€ — CTOKCA

Onucano modugirayito i darvwul po3sumox memody, 3anpononosanozo 8 [18] dra eu-
3HAUEHHA HeYCmaneHozo NA0CK020 MeulHHA 68'A3K0L Hecmucausoi piouHu. I'onosnotro
81ACMUBICNIO MEMOOY € BUKAIOUEHHS MUCKY 3 KAOUOBUX PIBHAHD 3a 00NOMO2010 THMee-
PYBAHHA MAKUM YUHOM, W00 NOPAOOK OMPUMAHOL CUCMeMU He 301AbUWYBABCS NOPIGH-
HO 3 suxiOHot0 cucmemoro. Bkrazamna onepayis npusodums 00 3adayi 3 NMOUAMKOBUMU
YMosamu Oasi cucmemu 38UUAUHUXL OUPEePEeHUYIAABHUX PIBHAHL NepuLozo nopadxy. ¥
cmammi memod MmoOUPIK08AHO WALLOM 3ACMOCYBAHHA 3CYHYMOL cimiu 04 KOMNO-
Henm weudxocmi. 3 memoro nepegipku Mmemooy HasedeHO UUCA08L pe3yavbmamu ma ix
NOPIEHAHHSA 3 PE3YALBMAMAMU, OMPUMAHUMU THUUMU AB8TNOPAMU.

OB OQHOM METOAE YUCIEHHOIO AHATNU3A YPABHEHUWA HABBE — CTOKCA

Onucana moduguxayus u OanrvHetiwee pazsumue memoda, npedaoicennozo 8 [18] dasn
onpedeneHus HeycmaHo8UBWE20CA NAOCKO20 MeUeHUSL 83KOU HECHCUMALMOU HUOKOCTIU.
T'nasnvim ceoticmeom memoda seasemes uckaiouenue 0a6LeHUL U3 KAIOUe8bLL YPAGHEeHUL
nymem UHMEZPUPOBAHUSL MAKUM 00PA3OM, UMOObL NOPAOOK NOAYUEHHOU cucmembvl He
YBLAUUUBAACS MO CPABHEHUIO € UCTOOHOU cucmemol. YKa3arHas onepayus npusodum x
3a0aue C HAUAALHOIMU YCAOBUAMU OASL CUCMemb. 00bIKHOBeHHbLL OugepeHyuanbrble
ypasHeHUul nepsozo nopsadka. B cmamve memod moduduyupyemcs nymem ucnoib308a-
HUs cO8UHYMOU cemkru 0as KoMNnoHenm ckopocmu. Jas nposepku memoda npugodsmces
YUCACHHDBLE DPe3YAbMAMBL U UX CPABHEHUE C DPe3ysbMmamamMu, NOAYUEHHbLMU OpYyuUmu
asmopamu.

Bialystok Univ. of Technology, Bialystok, Poland Received
14.07.06
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PACMNPOCTPAHEHUE UMMNYJIIbCA NABJIEHUA B YMPYroun 5
NOJNTYBECKOHEYHOU KOAKCUANbHOW UMWNTMHOPUYECKOU
OBOJIOYKE C XMOKOCTbIO

Yccaedyemes pacnpocmparenue HeYCMAHOBUBUUXCS 2UOPOYNPY2UL 604K 8004b
cnoa dcudrocmu mexcdy ynpyeol eHewHel U dHecmKol eHymperHel Yyuiunopuiec-
Kumu obosoukamu. JHuokocmsv mpednosazaemces 6s83K0OU CHUMAMOU, MmaMePUAL
obonouku — 8asxoynpyum. Jeudcenue 00040UKU ONUCHIBALMCA YPABHEHUAMU
Kupxzogpa — Jlasa, a dsuicenue Hudxocmu — YypasHeHUAMU, OCPEOHEeHHbLMU NO Pa-
JuaavHoll KoopouHame. 3adaua pewaemcs Ha OCHO8e UHMeZPaLbHO20 NpeodpPas3osa-
Husa Jlanaaca mo epemeru ¢ nocaedyroujum wucrennvim odopaweruem. IIposodumes
AHAAU3 PACNPOCMPAHEHUSL UMNYALCA 0ABAEHUS.

MOLNPEHHA IMNYINbCY TUCKY B MPYXXHIW HAMIBCKIHYEHHIX
KOAKCIAJIbHIU LUNIHAPUYHIA OBOJOHLI 3 PIANHOIO

Hocaidxcyemvbes NOWUPenHHs HeycmareHux 2i0PONPYHCHUL X8uULb 83008k wapy PlouHuU
MIHC MPYHCHOMW 308HIULHBOIO 1 HCOPCMKONO BHYMPIUUHBOI YUATHOPUUHUMU 000AOHKAMU.
Piduna npunyckaemscs 8’ 83K010 1 CMUCAUBON, MAMeEPLaL 000AOHKU — 8 A3KONPYICHUM.
Pyx oboronku onucyemucs pisnannamu Kipxeopa — Jlssa, pyxr piOuHu — PIBHAHHAMU,
ycepedHenumu 3a padiaarbHoto KoopouHamor. 3adaua Po3s’a3yemsves 3a 00NOMO2010 TH-
mezpaavHozo nepemeopenns Jlanaaca 3a 4acom 3 HACMYNHUM HUCCALHUM OOEPHEHHIAM.
ITposedeno aHaNi3 NOWUPEHHA IMNYABCY MUCKY.

PRESSURE PULSE PROPAGATION IN ELASTIC SEMI-INFINITE
COAXIAL CYLINDRICAL SHELL WITH FLUID

Propagation of unsteady hydroelastic waves along a fluid layer between the elastic outer
and rigid inner cylindrical shells is investigated. The fluid is assumed to be wviscous
compressible, the shell material — viscoelastic. The shell motion is governed by the
Kirchhoff — Love equations and the fluid motion — by the equations averaged over a ra-
dial coordinate. The problem is solved on the basis of the integral Laplace time trans-
form with consequent numerical inversion. The analysis of pressure pulse propagation
is presented.

! Yu-t rugpomexanuky HAH Yxpaunnl, Kues, ITosmyueno
2 VH-T s.-7. TpaHcnopra, JJHePOIeTPOBCK 20.09.06
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NEPEXIAHI MPOLIECU B NMPY>XHOMY KPYTOBOMY LUNIHAPI,
LLIO OBEPTAETbCA HABKOJIO CBO€I1 OCI B AKYCTUYHOMY CEPENOBMULLI

Pozeasnymo nepexioni npoyecu 8 NPYICHOMY KPY2080MY YUAIHODL Oe3medcHol 008-
HCUHU, AKUU Habupae obepmig 31 cmaHy Cnokow 00 MeeH020 3HAUeHHS KYMOoeoi
weudkocms, a uepes 0esiKull 4ac pPanmoso 3Yynunsiemscs. ¥ «xpelicepcvbkomy» pe-
HUMT KYMOo8a wWeudKicms moxe 6ymu cmanoto ado KOAUBAMUCL HA CMAALl dac-
momi. Beaxcaemwves, wo Yyuainop omouenull 10earbHO0 CMucAugoro piourow (ea-
30M), MOMY U020 MOHNCHA PO32AAOAMU AK BUNPOMIHIOBAY 36YKOBUX LMNYALCI8 00ep-
mosozo muny (axycmuynuili pomompon). TouHull pose’szok 3adaui 00epiHcaHo 3
BUKOPUCTMAHHAM THME2PALbHO20 nepemeopenns Pyp’e 3a uacom. ObuucienHa TH-
meepana Dyp’e 30iticneno 3a donomozoro memody Pombepza. Bukorano ananis im-
NYALCHUX MeXAHIUHUX Taparxmepucmur (padianibHozo nepemiuerts, Hanpy*cerds i
2YCMUHU mMamepiany) YuriHopa, U20moesenoz0 3 apMKo-3aai3a ma OMmoueHoz0 60-
0oto. Jlocaidxceno pPoab Pe30HAHCH020 30YddceHHs PAdianbHUX O0CeCUMETNPUUHUL
KOAUBAHD YUATHODA Y POPMYBAHHI CMPYKMYPU LMNYALCIB.

NEPEXOOHLIE NMPOLIECCHI B YNMPYITOM KPYroBOM UWINUHAOPE,
BPALLAIOLLEMCS BOKPYI CBOE OCU B AKYCTUYECKOW CPELE

Paccmompenst nepexodnvie npoyeccvl 8 Ynpyzom Kpyzosom yusunope deckoneuHol 0au-
Hbl, HaAbuUparwem o0OPOMbL U3 COCMOAHUL NOKOSL 00 HEKOMOPO020 3IHAYEHUS Y2L080U
cKOpOCMU U uYepe3 HeKomopoe 8pemsi 8He3aAnHO ocmarnasausaowemcs. B «ixpeticepciom»
pexcume Yaa08as CKOPOCMb MOKHcem 0biMmb NOCMOAHHOU AUOO KOAe0AMbCA C NOCMOSH-
Hotl wacmomoil. IIpednoaazaemes, u¥mo YuauHop oxkpydicer udeanrbHoll CHUMACMOU HCUO-
KOCMBI0 (2A30M), NOIMOMY €20 MONHCHO PACCMAMPUBAMD KAK UBLYUAMEAb 38YKOBBLL UM-
NYABCO8 8paAUAMenbHo20 muna (akycmuueckuti pomompor). Tounoe peweHnue 3adauu
NOAYUEHO C UCMOABI0BAHUEM UHMEZPALLHO20 Npeobpasosarus Dypve no epemernu. Boi-
yucaenus unmezpara Pypve ocywecmaenensvt ¢ nomowvto memoda Pombepza. Bvinoanen
AHAAU3 UMNYABCHBLL MEXAHUUECKUX Xapakmepucmuk (paduaibHozo nepemeweHus, Ha-
NPANEHUY U NAOMHOCTNU MAMEPUALL) YUAUHODA, UZOMOBAEHHOZ0 U3 APMKO-diCene3d U
Haxodauezocs 8 gode. Vccaedosana Poab Pe30HAHCHO20 8030YydcOeHUs Paduarvbrulx oce-
CUMMEMPUUHBLEL KOALOAHUT YUAUHOPA NPU HOPMUPOBAHUU CMPYKMYPDL UMNYALCOS.

TRANSIENT PROCESSES IN ELASTIC CIRCULAR CYLINDER
ROTATING ABOUT ITS AXIS IN ACOUSTIC MEDIUM

In this paper the transient processes in an elastic circular cylinder of infinite length
gaining revolutions from the rest state to some value of angular velocity and after a
short time stopping are considered. In ‘cruised’ regime the angular velocity can be con-
stant or it oscillates with constant frequency. It is assumed that the cylinder is surroun-
ded by ideal compressible liquid (gas), therefore it may be considered as the rotator type
radiator of the sound pulses (acoustic rototron). The exact solution to this problem is
obtained using the integral Fourier time transform. Calculation of the Fourier integral is
carried out with the help of the Romberg’s method. The pulse mechanical characteristics
(the radial displacement, stresses and material density) of the cylinder, made of armko-
iron and being in water, is analyzed. The role of resonance excitation of the radial axi-
symmetric vibrations of the cylinder during structural formation of pulses is investi-
gated.

Han. yu-1 «JIBBiB. OJIiTEXHIKAY, JIBBIB, Opnepsrano
ITomitexnika Jlonsbka, Jlonss, Ilosbina 20.06.06
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CMNEKTP 3BYKY, TEHEPOBAHOIO 3AHYPEHOIO OCECUMETPU4YHOIO
CTPYMUHHOIO OBOJIOHKOIO

Poszaanymo ouHamiKy 3aHYpPeHoi CmpyMmurHol 000A0HKU AK MO00eAd NPAMOMeuili-
HUX OCeCUMEMPUUHUX 2l0POOUHAMIYHUL BUNPOMIHIOBAUI8 AKYCNMULHUL LE6UAD.
Ompumano gopmyasy Ora PO3PATYHKY CNeKMpPY 2eHeposarHozo 38YKY AKX PYHKYI0
zeomempuirHux i 210POOUHAMINHUX Napamempis Kiabyegozo cmpymens. Lle do3eo-
ase odepicamu Popmy cuzHary AK PYHKYI0 uacy. 3iCMABAEHO HUCEAbHI PO3Pa-
TYHKU 3 Pe3yabmamami eKxcnepumenmia.

CMNEKTP 3BYKA, FTEHEPUPYEMOI'O 3ATOI'IJ'IEHI:|OI7I
OCECUMMETPUYHOU CTPYUHOU OBOJIOYKOM

Paccmompena Ouramura 3amonaenHHol cmpyuHot 00040uKU KAK MO0eab NPAMOMOU-
HBLL 0CECUMMEMPUUHBLL 2UOPOOUHAMULECKUL ULYUAMesel axycmuieckuxr 8oan. Iloay-
yena opmyaa O4s pacuema cnexmpa zeHepupyemozo 38YKa KaK PYHKYUU zeomempu-
YecKUr U 2UOPOOUHAMUYECKUX NAPAMEMPO8 KOABbYEBOU CMPYU. MO No38oasiem noay-
yums epemernvle Pynryuu cuenara. Conocmasrendvl HuUcAeHHble PACUEMbL C Pe3yibma-
mamu IKCnepumMeHmos.

SPECTRUM OF SOUND GENERATED BY THE IMMERSED
AXIALLY SYMMETRIC JET SHELL

Dynamics of the immersed jet shell as a model of direct-flow axially symmetric hydro-
dynamical radiators of acoustic waves is considered. The formula for calculation of the
spectrum of generated sound as function of geometric and hydrodynamic parameters of
a ring jet is obtained. It allows us to obtain the form of signal as a time function. Nu-
merical calculations are compared with the results of experiments.

1
Iu-T KoMIT'IOT. cucTEM

Opecok. Hall. noJgitexH. yH-Ty, Ogeca, OpnepsraHo
? Opecobk. Hal. akaf. 3B’a3ky im. O. C. ITomoa, Oneca 19.10.06
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3ACTOCYBAHHA MYJNIbTUCITKOBOI'O ITEPALIMHOIO
METOAY HA LUTYYHUX HEMPOMEPEXAX 10 CTALIOHAPHUX
3AO0AY AABEKUII-AN®Y3II

ITposedeno OocaidxicenHHs CMOCOBHO eeKMUBHOCMI 3ACNMOCYBAHHS MYALMUCIMEKO-
8020 TMePAyYlUH020 HeUPOHHO020 Mmemody 00 cmayionapruxr AlHIUHUX 3aday adsex-
Yii-0ugpy3ii y sunadxy eeauxozo uucaa Ilexne. IIo6ydosano pexypenmuy wmyuHy
HeUPOHHY Mepedncy, AKA Peanidye Mmyavmucimrosull memod. Apximexmypa Hel-
POHHOL mepedxci ckaadaemsvbes 13 cybmepenci NPamMoz0 NOUWUPEHHS, HA KOHCHOMY 3
wapie AKol po3miweni 08a wapu KAImMKoeol cyomepedct. Haguannsa mepedxrci noas-
2a€ 8 MIHIMI3ayli 8i0xuUsents 8uxionozo pisnanunsi. Ocobausicms uuCeAbHOT peai-
3ayil no6Yy008aHOL MePeHci NoAA2AE 8 MOMY, WO 3HAUHA UACTIUHA 00UUCAeHDb 81006y -
8aEMbCA HA 2PYOIWUX CIMKAX, WO 3HAUHO eKOHOMUMDb UAC08 3aMmpPamu ma npu-
cxoproe 30ixHcHicMs® 00 MOUH020 PO038’3KY. 31 30INbUEHHAM KINBKOCMI HeUpPOHI8
mounicms Po3s’a3ky noxkpawyemsvces. Hasedeno pesyavmamu 064uUCAI08AABHOZ0
excnepumenmy.

MPUMEHEHWE MYNIbTUCETOYHOIO UTEPALIMUOHHOIO METOAA HA UICKYCCTBEHHbIX
HEWPOCETAX K CTALLUOHAPHbLIM 3A0AYAM AOBEKUUN-OUDDYIUU

IIposedeno uccaedosarue aPgexmusHocmu npumeHeHus MYLbMUCETNOUHOZ0 UMePaAYU-
OHHO020 HeUPOHHO020 Memo0a NPUMEHUMEABHO K CTMAYUOHAPHBLM AUHEUHbIM 3adauam ad-
sexyuu-ouPgdysuu 8 cayuae 60avwozo yucaa Iexae. Ilocmpoena pexyppenmuas uckyc-
cMmeeHHas HelUPOHHAS Cemb, PeaiuUdyrouUas MYLbMUCEMOURbLY memod. Aprumexmypa
HeUPOHHOU cemu cocmoum u3 cydbcemu MPAMO20 PACNPOCMPAHEHUS, HA Ka#OoM U3
cao0e8 Komopol Haxodamces 08a caos Kaemounol cydocemu. Obyuerue cemu 3axarouaem-
Cs 8 MUHUMUSAYUU He8A3KU UCTOo0H020 YypasHeHus. OcobennHocmsd yucaeHHol peaiusa-
YUU NOCMPOEHHOU CemuU COCTMOUM 8 MOM, UMO IHAUUMEAbHASL UACTND 8bIUUCACHUL 8bL-
noamsemcs Ha 6oaee KPYNHbLLL CEMKAX, YMO CYULLCMBEHHO IKOHOMUM 8PemMs paciema
u ycropsem cxrodumocms k¥ mournomy peuweruto. C yseauuenuem KoAuwecmaa HeliporHos
mourocms peuwenHus yayuwwaemcs. Iloayuennwvle pesyavmams. OemoHCMPUPYOM
000CHOBAHHOCTND MYALMUCEMOUHOZ0 UMEPAYUOHHO20 MemoOa HA DPeKYPPEeHMHBLL UC-
KYCCMBEHHBLL HEUPOHHDBLL CEMAX.

APPLICATION OF MULTI-GRID ITERATIVE NEURAL NETWORKS
FOR STATIONARY PROBLEMS OF ADVECTION-DIFFUSION

The study of efficiency of application of multi-grid iterative method, which utilises the
recurrent artificial neural networks for solving the stationary problems of advection-
diffusion has been made. A recurrent neural network has been constructed for imple-
mentation of the multi-grid method, which was used for solving the linear boundary-
value problem. The architecture of the presented meural network consists of a feed-for-
ward sub-network where each layer contains two sub-layers that form a cell sub-net-
work. The purpose of the neural network training is to minimize the discrepancy of the
original equation, which describes the problem. The main feature of the proposed neural
network is that the large part of computations is performed on the rough grids, which
leads to shorter execution time and helps to increase the rate of convergence. It has been
observed that the quality of the result increases with introduction of additional neurons.
The numerical results obtained demonstrate the validity of the multi-grid iterative me-
thod, which utilises the recurrent artificial neural networks.
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Iu-T npuki. npobsem MexaHikM i MaTeMaTUKM
im. . C. Iligcrpuraua HAH Yxpainnu, JIbBiB, Opnepoxano
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€. A. Yanng, B. ®.Kongpart, M. €. BactoHuk

BMJINB MEXAHIYHNX KONTIMBAHb HA NMEPEHOC JJOMILLOK
Y TBEPOOMY PO34UHI

Chopmyavo8aro 83a€mM036’A30AHT PIBHAHHA Mexano0UPy3il 0asi 6IHAPHO20 MEepdozo
PoO3uUURY, AKI 8paxosyroms Oeopmayitiny 3anedxcHicmd koeiyienma Ougysii 0o-
MIUWKU. 3 BUKOPUCTMAHHAM UACOB020 OCePedHeHHs, meopil podmipHocmel i memooy
ACUMNMOMUYHO20 PO3BUHEHHS 30 MAAUM NAPAMEMPOM NOOYO08AHO POIPALYHKOBY
cxremy HAOAUNCEHO20 PO38’A3YBAHHS CPHOPMYAbO8AHOT 3a0aui 816Podudysii 0as wa-
DY, AKA Peani3yeEmMbCs Y MePUOMY HAOAUNCEHHT 3d MAAUM NAPAMEMPOM, WO Xd-
paxmepusye Oeopmayitiny 3anexrcHicms enepzii akmusayii. IIposedeno KinvkicHe
docaidacenHa PO36’ A3KY Ma NOPIBHAHHA HYABOBOZO T NEePUL020 HADAUNEHD.

BNMUAHMUE MEXAHUYECKNX KONEBAHWW HA MEPEHOC
NMPUMECEW B TBEPOOM PACTBOPE

Chopmyauposamnsv. 83aUMOCBA3AHHDBLE YPABHEHUS MeXxaHoouPPysuu 0as OUHAPHOZ20
meepdozo pacmeopa, yuumslearowue 0eoPMAYUOHHYI0 3A8UCUMOCTL KOIPPUYyUenma
ouppysuu npumecu. C ucnoavsosanuem Mmemodos8 6peMeHH020 OcpedHeHUs, MeoPuUU
PA3MEPHOCTNU U ACUMNMOMULECKO2O0 PASAOHCEHUS MO MAAOMY NAPAMEMPY NOCMPOEHA
pacuemnas cxrema NPUOAUNCECHHO20 PeuleHUus CPHOPMYAUPO8AHHOU 3adauu eubpodudgdy-
3uUU OAs CA0SL, KOMOPAS Pearusyemcs 8 nepsom NPubAUNeHUU NO MAL0MY NAPAMemPYy,
xapaxmepusyrowemy 0eOPMAYUOHHYIO 3ABUCUMOCTNG IHepeul axmusayuu. IIposedeno
KoauuecmeeHHoe uccredosarue PeweHus U CPasHenHue HYaLesozo U mNepsozo NPubau-
sHcenul.

MECHANICAL VIBRATION EFFECTS ON ADMIXTURES TRANSFER IN SOLID SOLUTION

The interrelated mechanodiffusion equations for binary solid taking into account defor-
mation dependence of admixtures diffusion coefficient have been formulated. Calcula-
tion scheme of approximate solution of the wvibrodiffusion formulated problem for the
layer has been constructed using time averaging, uniformity theory and asymptotic se-
ries method according to small parameter. This problem is solved in the first approach
according to the small parameter which characterizes deformation dependence of acti-
vation energy.

HeHTp MaT. MOOEeJIIOBaHHA

Iu-1y npuxs. npobiem MexaHiKM 1 MaTeMaTHKM Opneporano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 15.12.06
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0. B. Hemuposckui, A. 1. AHKOBCKMN

ACUMNTOTUYECKUA AHANN3 PELLEHUSA 3A0AYM
HECTAUMOHAPHOW TENNIONPOBOAHOCTU CNOUCTbIX
AHU3OTPOMHbLIX HEOOAHOPOOHbIX MIMACTUH NPU TrPAHNYHbIX
YCINoBUAX BTOPOIO POOA HA JIMLEBBIX NMOBEPXHOCTAX

ITocmpoeno eHewHee acumnmomuueckoe Pasodcerue peuteHus 3a0auu Hecmayu-
OHAPHOU MEeNnAONPOBOOHOCMU CAOUCTIBLEL AHUZOMPONHBLL HEOOHOPOOHBLL NAACTNUH
NPU 2PAHUUHBLL YCA08UAL 8MOPO20 Poda HA AUYesblr nosepxrrocmsax. IIpoanaru-
3UPOBAHBL MoAYUAtOWUeCs O8YmepHble paszpewrarowue YypasHeHus U uccredosarsl
acumnmomuueckue ceotcmea peweHul 3adadu menaonpogooHocmu. Iloayuenst
OYeHKU MOUHOCTMU, C KOMOPOU Mmemnepamypy 8 naacmuHe 3a npedesamu nozpat-
CAOSL MONCHO CUUMAMD KYCOUHO-AUHEUHO UAU KYCOUHO-K8AOPAMUUHO pacnpedeseh-
HOU MO MoswuUHe CAoUCTMOU KoHcmpyKyuu. Jano gusuneckoe ob60cHO8aAHUE HEKO-
MoPbvLL 0cobeHHOCMEU ACUMNMOMUUECKO20 PASAOHCEHUSL MeMNePamypPbl.

ACUMNTOTUYHUINA AHATI3 PO3B’A3KY 3AOAYI HECTALIOHAPHOI
TEMNONPOBIAHOCTI LLUAPYBATUX AHIBOTPOMHMUX HEOOAHOPIAHUX NIACTUH
NPU KPAMOBUX YMOBAX AIPYITOro poay HA nNMUbOBUX MOBEPXHAX

ITo6ydosano 308HIWHIU ACUMNMOMUUHUIL PO3IKAAO PO38’A3KY 3a0aui HecmayioHapHol
MenAonPosioHOCTT UWAPYBAMUL AHIZOMPONHUL HEOOHOPIOHUX NAACMUH NPU KPAUOBUX
ymosax 0pyz020 pody HA AUYBLOBUX MogepXHAX. IIpoananizoeano ompumani 0808UMIPHT
P036’A3YBANLHT PIBHAHHA T O0CAIOHNCEHO ACUMNMOMUYUHL 8AACTNUBOCMT PO38’A3KI8 3a0aul
menaonpogionocmi. OmMpumano OYIHKU MOUHOCMI, 3 AKO MemMnepamypy 6 MAacmuHi
3@ MeHCAMU NOSPAHULAPY MOUCHA 88AHCAMU KYCKOBO-ATHIUHO aOO KYCKO80-K8AOPAMUUHO
p03nodinenoro no Mmoswuti wapyseamoi koucmpyxyii. Hagedeno ¢pisuune obrpynmyean-
HA OeaKux ocobausocmeli ACUMNMOMULHOZ0 PO3KAAOY Mmemnepamypu.

ASYMPTOTIC ANALYSIS OF SOLUTION TO THE PROBLEM ON NON-STATIONARY HEAT
CONDUCTION OF LAYERED ANISOTROPIC INHOMOGENEOUS PLATES UNDER SECOND
ORDER BOUNDARY CONDITIONS ON RIGHT SURFACES

The external asymptotic expansion of solution to the problem on mon-stationary heat
conduction of the layered anisotropic inhomogeneous plates under second order bounda-
ry conditions on the right surfaces is constructed. The obtained bi-dimensional resolving
equations are analyzed and asymptotic properties of solutions to the heat conduction
problem are studied. Estimations of accuracy with which the temperature in the plate
outside the boundary layer can be considered as piecewise-linearly or piecewise-quadra-
tically distributed through the thickness of layered design are obtained. The physical
substantiation of some features of asymptotic expansion of temperature is given.

VIH-T TeopeT. 1 NPUKJI. MEXaHUKU ITosyueno
CO PAH, Hosocubupck, Poccna 22.01.07
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0. M. Hecnnisik, |. C. Myxa

OOCNIAKXEHHSA NPOLECIB HENIHIMHOT TENNOMNPOBIAHOCTI
Y TOBCTOCTIHHUX CKNAOEHUX TITAX

Hocaidxceno nHabaudiceHu po3e’ 30K HecmaylonapHoi HeATHIUHOTL 3adaui menaonpo-
810HOCMI Y MOBCTNMOCMINHOMY MIAL CKAAOHOT PopMmu 31 ckicHumu 3pisamu. Tenno-
emnicms ma KoediyleHm menaonposioHocmi mina 3anexams 610 memnepamypu.
3a 00Mmomo20t0 MemodYy NPOMIHCHOL MOUKU HecCMayioHapHa Kpalosa 3adaua 360-
Jdumuvcsa 0o mocaidogrocmi cmayioHapHux. HuceavHe P036’A3Y8aHHA Yux 3adan
301licHI0EMbCA MemMOOOM CKIHUEHHUX esemMenmis 13 8UKOPUCMAHHAM i30napamem-
purrux anpoxcumayiti ma memody Huromona — Pagcona. Hagedeno pesyavmamu
YUCA08020 excnepumermy 3adaui npo Hazpie miaa ckaadnol gopmu.

WUCCNEQOBAHUE MPOLIECCOB HENIMHEWHOW TENNONPOBOAHOCTHU
B TOJICTOCTEHHbIX COCTABHbIX TEJIAX

Uccaedosano npubaudcennoe pewenue HeCmMayuoHapHot HeauHetiHot 3a0aiu menionpo-
800HOCMU 8 MOACTMOCMEHHOM Meae CAOHCHOU PopmbL ¢ KOCbLMU cpe3amu. Tennoem-
KOCMb U KOIPPUYUSHM MenionPosodHOCMU Mmead 3a8UCLM OMm memnepamypsvl. 3a me-
Mo0oM NPOMEHCYMOUHOU MOUKU HeCMAYUOHAPHASL Kpaesas 3adaua ceo0umcs K nocae-
dosameavHocmu cmayuornaprsvlr. Jucaennoe pewerue Imuxr 3a0ai OCYULLCmMeLsiemcs ¢
NOMOUDIO MEMOOE KOHEUHDBLE IAeMEHMO8 C UCTIOALI0BAHUEM UIONAPAMEMPULLCKUL AN~
npoxcumayuti u memoda Hvromona — Pagcona. ITpusedendvl pe3yabmamsl HUCAEHHOZO
axcnepumenma 0as 3adauu o Hazpese Meaa CAOHCHOU HopMbL.

STUDY OF PROCESSES OF NON-LINEAR HEAT CONDUCTION
IN THICK-WALLED SOLIDS OF COMPLICATED FORM

Approximate solution of mon-stationary and non-linear heat conduction problem in a
thick-walled solid of complicated form and with slanting cuts is studied. Heat capacity
and heat conductivity depend on the temperature. By the middle point algorithm the
non-stationary boundary-value problem is reduced to the sequence of stationary prob-
lems. Numerical solution of that type of problems is based on isoparametric approxima-
tions of finite element methods and Newton — Raphon’s method. Numerical results for
compound form solid heating are presented.

JIpBiB. Ha1. yH-T im. IBana ®panka, JIbBiB Opnepoxano
05.05.06
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YIK 531.8+62-50
M. B. Oemngtok, M. I. WWnpko
ONTUMI3ALIA PEXXUMIB PYXY TA NMAPAMETPIB ABOJIAHKOBOI'O

MAHINYNATOPA 3 AKTUBHAMU U MACUBHUMU NPUBOOAMMU

Hocaidxcyemvpes xeposaHull pyx 080AAHKO08020 MAHINYAAMOPA Y BePMUKAABHIU
TNOWUHE, AKUL BUKOHYE YUKAIYHY MPAHCNOPMHY onepayito nid 0i€10 aKmusHux i
nacusiHux npueodis. Ilacusni npusodu nodaHo AKX KOMOIHAYIIO ATHIUHUX NPYHCUH T
Odemngpepis. Chopmyavosaro 3adany onmumiaayli 3aKoHi8 PYXy MaHinyramopa ma
KOHCMPYKYIUHUL Napamempis nacusHuxr npueodis. 3a Yiavosuli PYHKYIOHAL 6U-
OPaHO exepeo3aMPAMU HA BUKOHAHHSA UYUUKAITUHOT MPAHCNoOpmHoi onepayli. Pos-
POOAEHO AAOPUMM HAOAUNCEHOZO PO38’A3AHHSA 3a0autl, AKUU I'PYHMYEMBCA HA NaA-
pamempusayii Y3aeaibHeHUX KOOPOUHAM MAHINYAAMOPA MHOMCUHOW 3A0AHUL
Pynryit, BUKOPUCTAHHI KOHYenyil obepHeHuX 3aday OUHAMIKU MA YUCEABHUX
npoyedyp HeATHIUHO20 MAMEMAMULHO20 NPOZPAMYBAHH

ONTUMU3ALNA PEXXMMOB OBWXEHUA U MAPAMETPOB [1IBYX3BEHHOIO
MAHUNYNATOPA C AKTUBHbIMU U MACCUBHLIMU NPUBOOAMU

Hccaedyromes ynpasasemvie 0gudicenuss 08Yr3eenn020 MAHUNYAAMOPA 8 8ePMUKANLHOU
NAOCKOCTU, 8bINOAHAIOULL20 YUKAUYECKYO MPAHCNOPMHYI0 onepayuto nod Oelicmeuem
AKMUBHBLL U NACCUBHBLX NPUs0dos. Ilaccusnwvie Npusodsv. npedcmasisomcs KoMOUHa-
yuet aureurvlr npyxcurn u demngepos. Chopmyasuposana 3adaua onmumu3ayuu 3axKo-
HO8 08UNCEHUS MAHUNYAAMOPA U KOHCMPYKYUOHHBLL NAPAMEMPO8 NACCUSHBLL NPUBO-
0os. B xauecmse uyenegoz0 PYHKYUOHALAL BbIOPAHBL IHEP2O3AMPAMbBL HA BbLNOAHEHUE
mparcnopmuoti onepayuu. Pazpaboman arzopumm npubsudcenHHoz0 pewerus 3adauu,
OCHOBAHHBLY HA NAPAMEMPUIAYUU 0000WEHHBLL KOOPOUHAM MAHUNYALMOPA MHONHCECTN -
8oMm 300aHHBLIX PYHKYUL U UCTOABIOBAHUU KOHUENUUU oopamusulr 3adad OUHAMUKU U
YUCACHHBLL MeM0008 HeAUHeUHO20 MAMeMAMULECKO20 NPOZPAMMUPOBAHUS.

MOTION MODES AND PARAMETERS OPTIMIZATION
OF TWO-LINK ACTIVELY AND PASSIVELY ACTUATED MANIPULATOR

The motion of a actively and passively actuated two-link manipulator performing the
cyclic pick-and-place operations in the vertical plane has been investigated. Passive
actuators have been modeled as non-inertial spring-damper-like actuators. The problem
on the combined optimization of the motion of manipulator and spring and damper
parameters has been formulated. An algorithm for approximate solution of this problem
based on parameterization of generalized coordinates by a set of given functions, and on
using the inverse dynamic problem method as well as numerical procedures of nonline-
ar mathematical programming has been developed.

Iu-T npuki. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITinctpuraua HAH Ykpainn, JIbBiB, 30.03.07
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