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YIK 517.524

C. M. BosHa, X. /. Kyumincbka

ANPOKCUMALIMHA ®OPMYIIA Y BUrNAQI NPUEQHAHOIO
HEMNEPEPBHOIO APOBY

HAas Pynkyli, wo 3a00804vHAE Ymo8U, AKI 3aDe3neuyromsv 2paHuUdHUl nepexio &
obepHeHux pisHuYyax inmepnosayilinoi gopmyasu Tine npu x, - x,, t=1,...,n,
OMPUMAHO PO3BUHEHHS Y NPUEOHAHULU HenepepsHUU OPIO CneyiaabHozo 8uasidy 8
OKOAL MOUKU X, .

ANMPOKCUMALIMOHHASI ®OPMYIA B BUAE NMPUCOEONHEHHON
HEMPEPbIBHOW IPOBM

Hdas Ppynxyuu, yoossemsopsatowets ycaosusim, odbecneuusarowum npedesvusviti nepexod 6
00PAMHBLL PAZHOCTNAX UHMEPNOAAYUOHHOU Popmyabt Ture npu x; - x,, 1 =1,...,n,

NOAYUEHO PA3A0KCEHUEe 8 NPUCOLOUHEHHYIO HenpepbuleHyto 0pods cneyuasvHozo euda 8
OKPeCMHOCTNU TOUKU X, .

APPROXIMATED FORMULA IN THE FORM OF ASSOCIATED
CONTINUED FRACTION

The expansion into the associated continued fraction of a special type in the neighbor-
hood of the point x, for the function, satisfying the conditions, providing the passage

to the limit in the reciprocal differences of the Thiele interpolated formula at x;, — x,,

i=1,...,n, has been obtained.

Harn,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
28.11.06
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YIK 519.46
B. M. ®epopuyk ', B. I. degopuyk?

NPO IHBAPIAHTHI ONEPATOPU HU3bKOBUMIPHUX HECNPAXEHUX
NIAANTEBP AJNITEBPU J1I TPYTIU MNYAHKAPE P(1,4)

HInraxom waacudikayii HU3LKOBUMIPHUX HecnpadceHux nidaszedp aazedbpu JIi epy-
nu IMyanxkape P(1,4) y xaacu i3omopPrux nidaszedp nod6ydosano eci iHeapianmmi
onepamopu (ysazanavHeni onepamopu Kaszimipa) 0as ecix Hecnpsicenux nidanzedbp
anzebpu JIi epynu P(1,4) posmiprocmi < 3, a makox 0as 6iavbwocmi Hecnpsiice-
Hux nidanzedbp anzedbpu JIi epynu P(1,4) posmiprocmeu 4 i 5. Hagedeno ineapi-
aHmui onepamopu Oas ecix HecnpadxceHux nidanzedp anzebpu Ji epynu P(1,4)

poamipHocmi < 3.

OB UHBAPUAHTHbIX ONEPATOPAX HECOMPAXEHHbIX MOOANTEBP MAJIbIX
PA3MEPHOCTEN ANMEGPbI NI TPYMMNbl NYAHKAPE P(1,4)

ITymém rxaaccugpurayuu HeconpaiceHnsvlr nodarzedp masvlx padmeprocmell arzedpsvl Ju
epynnot I[Iyanxape P(1,4) & xaaccvl u3omop@usvixr nodanzedp MocmpoeHsvl 8ce UHBAPU-
anmmusle onepamopsl (0606wenHble onepamopsvl Kazumupa) 0an 8cex HecONpPAiceHHbLL
nodanzebp anzedpst JIu epynnsve P(1,4) pasmeprocmu < 3, a maxxce 0458 6OALWUHCMBA
Heconpsdcenrvlr nodanzedbp aazedpwvt Ju epynnst P(1,4) pasmeprocmetdi 4 u 5. IIped-
CMmaeneHbl. UHBAPUAHMHDLE ONePAMOPbL 04 8CeX HEeCONPAHCeHHbLX nodanzedp anzedpPbL
JIu epynnevt P(1,4) pasmeprocmetl < 3.

ON INVARIANT OPERATORS OF LOW-MEASURABLE NON-CONJUGATED
LIE ALGEBRA’S SUB-ALGEBRA OF POINCARE GROUP P(1,4)

By classification of low-measurable non-conjugated Lie algebra’s sub-algebras of Poin-
care group P(1,4) in the class of isomorphic sub-algebras we have constructed all in-
variant operators (the Kazimir generalized operators) for all non-conjugated Lie algeb-
ra’s sub-algebras for group P(1,4) of dimension <3 and also for majority of non-con-
jugated Lie algebra’s sub-algebras for group P(1,4) of dimension 4 and 5. The invariant
operators for all non-conjugated Lie algebra’s sub-algebras for group P(1,4) of dimen-

sion < 3 have been presented.

! Tu-T maTemaTuryu, Ilemar. akan. im. Kowmicii
Hap. Ocsitu, Kpakis, Ilosbiia,

2 IH-T TIPUKJL. TIPODJIEM MEXaHIKM i MaTeMaTuKN Opnepsxano
im. . C. Ilinctpuraya HAH Yxkpainn, JeBiB 12.09.06
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YIK 517.95
B. M. Moniwyk

CTIAKICTb 3A0AYI 3 HENOKAJIIbHUMU KPANOBUMU YMOBAMU
OnA rinEPsONIYHUX PIBHAHDb

BcmanosaeHo ymosu cmitikocmi HeA0KaAbHOT KPalosoi 3a0ayi Oas 2inepOdoaiyHuUX
3a I'opdineom OugPepeHyiasbHUX PIBHAHL 31 cmasumu Koediyienmamu. AKwo wy-
KaHull po3e’s30x cnpasdicye 000amKogy Yymosy «obmexnceHocmi enepeii», nposedeHo
pecyasapusayito docaidxcysanoi 3adaui ma nodydosy ii HabAUNCEHO2O PO36’A3KY.

YCTOMYUBOCTb 3AOAYU C HEJNOKAJIbHbIMW KPAEBbIMW YCINIOBUAMU
OnA TMNEPBOJIMMECKUX YPABHEHUA

Yemanosaenvl ycaosus ycmouuueocmu HeAoKaAbHOU Kpaesol 3adauu Oas 2unepbosu-
yeckux no I'opouney dugpPepeHyuaibHbvle YpasHeHUull ¢ NOCMOAHHbLMU KoIPPuyuenma-
mu. IIpu ycaosuu, ¥mo uckomoe pewerue yodosremsopsem OONOAHUMEALHOMY YCA08UNO
«02PAHUUEHHOCTMU JHepeUU», nposedeHo pezysspusayuto uccredyemo 3adayu u mo-
CMPOoeHOo ee NPuUbAUINCEHHOE PeuleHue.

STABILITY OF NON-LOCAL BOUNDARY-VALUE PROBLEM
FOR HYPERBOLIC EQUATIONS

The conditions of stability of mon-local boundary-value problem for hyperbolic — by
Gording — differential equations with constant coefficients are established. If the un-
known solution fulfills additional condition of «boundness of energy», the regularization
of considered problem is made and the approximate solution is built.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 25.07.06
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YIK 517.95+511.2

O. M. Meggigb, M. M. CumoTiok

3A0AYA 3 IHTEFPANTbHUMW YMOBAMM ANA NIHIMHNX
CUCTEM PIBHAHDb I3 YACTUHHUMW NOXIAHUMU

Jlocaidxceno xopexmuicmsd 3a0aui 3 THMEZPALbHUMU YMO8AMU OAS ATHIUHUX CUC-
mem PIBHAHD 13 UACTNUHHUMU NOXIOHUMU. Bemanosreno ymosu icHY8aHHS 1 €0u-
HoCME PO38’A3KY posaeasdyearoi 3adaui. JlogedeHo mempPuUuUHi meopemu nNPo OYIHKU
3HU3Y MAAUX 3HAMEHHUKIS, WO UHUKAOMD NPU No0Y008l po3e’a3ky 3adaui.

3AAQAYA C UHTETPAIIbHbIMW YCNOBUAMW ANA NUHENHbIX
CUCTEM YPABHEHUU C YACTHbIMU NPON3BOAHBIMU

Hccaedosana xwoppexmHuocmsd 36004l ¢ UHME2PANLLHBLMU YCAOBUAMU OAS NUHEUHBLL CUC-
mem YpPasHeHUl C YACTIHBLUU NPOUBOOHBLMU. YCMAHOBACHBL YCA08US CYULLCTMEOBAHUS
U eOUHCMBEHHOCTU PeweHUs paccmampusaemot 3adauu. Jokazanvl mempuueckue me-
opemblL 06 OYeHKAX CHU3Y MAABLX 3HAMeHamenell, B03HUKAIOWUL NPU NOCMPOEHUU pe-
weHus 3a0auu.

PROBLEM WITH INTEGRAL CONDITIONS FOR SYSTEMS OF LINEAR
PARTIAL DIFFERENTIAL EQUATIONS

The correctness of the problem with integral conditions for systems of linear partial
differential equations with constant coefficients is investigated. The conditions of exis-
tence and uniqueness of the solution of the problem are established. The metric theorems
of estimations of small denominators of the problem are proved.

Iu-T npuri. npobsem MexaHIKM i MaTEeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH VYrpainn, JIsBiB 21.01.07



ISSN 0130-9420. MaTt. metoagu Ta is.-mex. moas. 2007. — 50, Ne 1. — C. 40-53. —
Bi6aiorp.: 17 maze. — Ykp.

YIK 517.95

H. . Mpouax

3MILWWAHA 3AO0AYA AnA AHIBOTPOMHOIO PIBHAHHA
TPETbOIO NOPALOKY

Jlosedeno ichysanus ma e0uHicms po3e’s3ky (8 ceHci po3nodinig) 3miuranoi 3adaui
0Asl AHI30MPONHO20 2iNePOoAIUHO20 PIBHAHHS MPEmMb0o20 NOPAOKY. PigHAHHA mic-
MUMDb HeATHITHOCME CMmenenesozo 8uzaady, cmenewem AKUX € PYHKYIA.

CMELLUAHHAA 3A0AYA OJ1A AHU3OTPOMHOIO YPABHEHUA TPETBEIO NMOPAOKA

Hoxaszano cywecmeosanue u eOUHCMBEHHOCMDb pewenHus (8 cmbicae pacnpedesenull)
cmewanHHotl 3a0auu OAs AHUSOMPONHOZO 2uUNePOOAULECKO20 YPABHEHUL mPpembezo Mo-
padka. YpasHenue colepicum HeAUHEUHOCMU CmenenHHozo euda, cmenervro Komopbwblr
seasemcs PYHKYuUS.

MIXED PROBLEM FOR ANISOTROPIC THIRD-ORDER EQUATION

The existence and uniqueness of solution (in the sense of distribution) for anisotropic
hyperbolic equation of the third order is proved. The equation contains function power
non-linearities.

Tu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 19.06.06
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YIK 519.6

B. M. NMoaneBcbkuin

ITEPALIMHUA METO[, MOYEPIOBUX 3
HABJIMXXEHb 00O BJIACHUX 3HAYEHb HENIHIMHUX
CMNMEKTPAJNIbHUX 3A0AY

3anpononosaro ma OOI'PYHMOBAHO IMepPayitiHut mpoyec O00YUCAEHHS NPOCMO20
8AGCHO20 3HAUEHHS HEATHIUHOL CnexmpaavHoi 3adaui. Budineno xaac HeAtHIUHUX
CNeXxmparvHux 3a0ay, Oai AKUX 3ANPONOHOBAHUL IMEePAYItUHUL Nnpoyec 3a 8AaC-
HUM 3HAUEHHAM 3a0e3neuye nouepz08i 0B0CMOPOHHI HAOAUNCEHHS OO0 NPOCMOZO
8AACHO020 3HAUEHHS, Ma KAAC 3a0ay, 0as AK020 Yyel camuil imepayliihuill npoyec dae
auule 00HOCMOPOHHT MOHOMOHHKT HAOAUHCEHH .

WUTEPALMUOHHBLIA METOA AJIbTEPHUPYIOLLMUX NPUBNIVXXEHUIA
K COBCTBEHHbIM 3HAYEHUAM HEJIMHEUHbBIX CMEKTPAJNIbHbIX 3A0AY

IIpedaazaemcs u 060CHO8BLBALMCS UMEPAYUOHHDBLIL NPoYece onpedeseHus NPocmozo coo-
CMBeHH020 3HAUeHUS HeAUHeUHOU cnekmpaavrou sadauu. Buidesen xaacc HeauHeuHbLX
CNeXMpPanvhuvlr 3a0au, 0as KOMOPbLr NPedLoHceHHbLU UMePAYUOHHDBLL npoyecc obecne-
yusaem aavmepHupyrowue 08YcmMopoHHUE NPUBAUNCEHUSL K NPOCMOMY COOCMEEHHOMY
3HaueHUuro, U Kaacc 3aday, 0as KOMOPLLX IMOM e npoyecc 0aem MoabKO 00HOCTMOPOH-
HUE MOHOMOHHDBLE NPUOAUNCECHUSL.

ITERATIVE METHOD OF ALTERNATING APPROXIMATIONS
TO EIGENVALUES OF NON-LINEAR SPECTRAL PROBLEMS

The iterative process for calculation of a simple eigenvalue of the non-linear spectral
problem is offered and justified. The class of mon-linear spectral problems for which
the offered iterative process ensures alternating two-sided approximations to a simple
eigenvalue is selected. The class of problems for which the same process gives only one-
sided monotone approximations is selected too.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 28.12.04
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UDK 517.519: 517.96

V. V. Gafiychuk, B. Y. Datsko

NEW TYPE OF INSTABILITY IN FRACTIONAL
REACTION-DIFFUSION SYSTEMS

The linear stage of the two-component fractional reaction-diffusion system stabi-
lity is studied. It is shown that for certain value of fractional derivative index a
new type of instability takes place and the system becomes unstable towards per-
turbations of finite wave number for given value of fractional derivative. As a re-
sult, inhomogeneous oscillations with this wave number become unstable and lead
to non-linear oscillations which result in spatial oscillatory structure formation.
Computer simulation of the system for cubic non-linearity is performed.

HOBWI TUM HECTIUKOCTI B CUCTEMAX PEAKLII-AU®DY3IT
3 NOXIAHUMU APOBOBOIO NOPAAKY

Hocaidaxceno atnitiny cmadito cmitikocmi 080KOMNOHEHMHOT cucmemu peakyii-ougdysii 3
0pobosumu noxidnumu. Iloxazarno, wo Npu nesHoMy 3HAUeHHT NoPpadry 0pob60o8oi nNoxio-
HOT MA€ Micye HOBUL mun Hecmiukocmi U cucmema Cmae HeCmitikoro cmocogHo 0esK020
LBUNBOB020 HUCAA 048 Yb020 3HAUeHHA 0P00080i MoxiOHOI. B pe3yavmami Hecmitikocms
30Ypens 3 YUM LBUALOBUM UUCAOM Y CUCTEMT HOPMYIOMBCA NPOCMOPOBO-HeOOHOPIOHT
KoausHi cmpykmypu. IIposedeno xomn'romepHe MO0CAIOBAHHA CUCEMU OAS KYOIUHOL
HeATHITUHOCMI.

HOBbI/ TUM HEYCTOWYMBOCTU B CUCTEMAX PEAKLIMN-OUNDDY3UU
C NPOU3BOAHLIMU IPOBHOI O NOPALOKA

Hccaedosana aunevnas cmadus ycmoluusocmu O08YIXKOMNOHEHMHOU CUCMeMbl peakx-
yuu-ouggysuu ¢ 0podrvimu npoussodusimu. Ilokaszano, ¥mo npu onpedeseHHom 3HAUe-
HUU Nopadka 0PoOHOU NPOU3BOOHOU UMeeMm MeCmo HO8bLU U0 Heycmoliuusocmu U cuc-
mema CMmaHo8UMCS HeYCmoUuuueot no OMHOWEHUIO K OnpedeseHHoMy 80AHOB0MY UUCAY
0as 3a0aHH020 3HAUeHUS OPOOHOU nPou3sodHol. B pesyavmame HeoOHOPOOHDBLE 803MY-
WeHUS C IMUM B0AHOBBLM UUCAOM CMAHOBAMCA HEYCMOUUUBLLMU U NPusodam x Phop-
MUPOBAHUIO NPOCTPAHCMBEHHO-HEOOHOPOOHBLL KOALOAMEAbHBLL CMPYKMYP 8 cucmeme.
ITposedero xomnwvromepHoe MoO0CAUPOBAHUE CUCTNEMDbL OAs KYOUUeCKOU HeAuHelHOCTU.

Pidstryhach Inst. of Appl. Problems Received
of Mech. and Math. of NASU, Lviv 27.10.06
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YIK 519.6:535.4
M. O. CaseHko, M. [1. Tkau

CUHTE3 BUINMPOMIHIOIOYUX CUCTEM 3A 3A0AHOIO
AMMNAITYAHOLIO OIArPAMOIKO HAMNPAMNEHOCTI 3A HAABHOCTI
OBMEXEHb HA IXKEPENA BUNMPOMIHIOBAHHA

Possusaemsvca memod po3e’s3ysannHs 00H020 KAACY HEATHIUHUX 3adau cuHmesy
BUNPOMIHIOIOUUXL CUCMEM 3d HALBHOCMI 00Mmedcendb Ha Odxcepead BUNPOMIHIOBAHHS.
Ha 3azanavromy (onepamopuomy) pieni nodano eapiayitine gopmyatosanns 3aday,
00epaHcano OCHOBHI PieHAHHA cunme3y, 0osedeno meopemy ICHYBAHHSA PO38’A3KIE.
ITobydosano U OOI'PYHMOBAHO TMepayitiHutl npoyec OAsL 3HAXOO0NHCEHHA UUCAOBUL
P036’A3K18. 3ACMOCYBAHHA 3ANPONOHOBAHO20 MemOo0Y NPOLAIOCMPOBAHO HA 3a0aui
cunmesy ATHIUHOL aHMeHU 3a 3a0aH010 AMNATMYOHOI 01a2PAMOI0 HANPAMAEHOCMNI.

CUHTE3 U3NYYAIOLLINX CUCTEM MO 3A0AHHOM
AMMNUTYAHOU OANATPAMME HAMPABIIEHHOCTW NPU HAITMYUA
OrPAHUMYEHUU HA NICTOYHUKU U3NYYEHUA

Passusaemcs memod pewenHus 00H020 KAACCA HEAUHEUHBLL 3a0aU CUHME3A UBAYUAIOULUX
cucmem NPU HAAUYUU 02PAHUYEHUL HA UCTOYHUKU udayuenHus. Ha obwem (onepamop-
HOM) YPOBHE CPHOPMYAUPOBAHBL BAPUAYUOHHDBLE NOCMAHOBKY 3a0at, NOAYUeHbL OCHOBHbBLE
YypasHeHus cunmesa, 00KA3aHA meopema cyu,ecmeosarus peweruti. [lTocmpoer u oboc-
HOBAH UMEPAYUOHHDBLY MPoYyecc Oaf HAXOHCOEHUS UYUCAeHHbIX peweHutl. ITpumenenue
NPedLodceHH020 memoda uarocmpupyemes Ha 3adaue cunHmesa AUHEUHOU aHMeHHbL No
3a0aHHOU amnaumyorol duazpamme HANPABACHHOCTNU.

SYNTHESIS OF RADIATING SYSTEM ACCORDING
TO PRESCRIBED AMPLITUDE DIRECTIVITY PATTERN IN THE PRESENCE
OF LIMITATIONS ON IRRADIATING SOURCES

The method for solving one class of non-linear synthesis problems of radiating systems
in the presence of limitations on the radiating sources is developed. The wvariational
formulation of problems on the general (operational) level is given, the basic synthesis
equations are obtained and the theorem of solutions’ existence is proved. The iterative
process for finding the mumerical solutions is constructed and justified. The use of
suggested method is illustrated on the synthesis problem of linear antenna according to
the prescribed amplitude directivity pattern.

Iu-T npuri. npobsem MexaHIKM i MaTEeMaTUKN Opnepoxano
im. . C. ITinctpuraua HAH Ykpainn, JIeBiB 18.11.05
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YIK 533.6.013.42

B. . KybeHko, O. B. NaBpuneHko

NMOCKA CUMETPUYHA 3A0AYA MNMPO YOAP TBEPOOIO
LUMNIHAPUYHOIO TINA MO NMOBEPXHI KABEPHU
NP CYNEPKABITAUIMHOMY OBTIKAHHI

Jlocaidsxcyemuves npoyec yoaproi 83aemodii meepdozo YUATHOPUUHOZO Mind 3 MNO-
8eprHerd YualHOPUUHOL NOopodcHUHU. Po3e’s3anns cghopmyabosanoi Hecmayionap-
HOT 3miwanoi Kpallogoi 3adaui 3 Hesi0oMOI 2panHuyerd 3800umuvcs 00 CNIABLHOZ0
D036’ A3YBAHHA HECKIHUEHHOT CUCMeMU ATHIUHUX THMezPpatbHUX pieHiHb Boavmep-
pa 0pyzo020 pody ma OugepenyiaabHozo PisHAHKL PYXY misa. Ompumano 2idpodu-
HAMIUHT MA KIHEMAMUYHT LAPAKMEePUCTUKU NPOUECY.

NNOCKAA CUMMETPUYHAA 3A0AYA OB YOAPE TBEPOOIO LMNNHOPUYECKOIO
TENA NO NOBEPXHOCTU KABEPHbI NMPU CYNEPKABUTALUMOHHOM OBTEKAHUU

Hccaedyemes npoyecc ydapHrozo esaumodelicmeus meepdozo YyuisuHoOpuueckozo meaa ¢
NOBEPTHOCBIO YUAUHOPUYECKOU moaocmu 8 cicumaemol xcudxocmu. Pewenue cghop-
MYAUPOBAHHOU CMEULAHHOU HECMAYUOHAPHOU Kpaesol 3adauu ¢ MoO8uUNCHOU 2paHuyel
c800uUMCs K COBMECTMHOMY PeULeHUD BeCKOHeUHOU CUCTeMbl AUHEUHBLL UHMe2PALbHBLL
ypasHenuli Boavmeppa smopozo poda u OJugpPepenHyuaibrozo YypasHeHus O08UNCEHUS
meaa. [loayuenst cudpoduramuteckue U KuHemamuieckue rapaKmepucmuku npoyecca.

PLANE SYMMETRIC PROBLEM ABOUT IMPACT OF SOLID CYLINDRICAL
BODY ON SURFACE OF CAVITY UNDER SUPERCAVITATION FLOW

The paper deals with the early stage of a solid cylindrical body impact on the surface of
cylindrical cavity in compressible fluid. The solution of the stated mixed non-stationary
boundary-value problem with movable boundary is reduced to joint solving the infinite
system of linear integral Volterra second-order equations and differential equation of
the body movement. The hydrodynamic and kinematic characteristics are obtained.

Iu-1 mexaniknu im. C. II. TumorieHka OpnepskaHo
HAH VYxpaiun, Kuis 23.12.06
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YIK 532.59

W. T. Cenesos', O. B. ABpameHko', t0. B. MypToBbIit*

PACMPOCTPAHEHMUE HENWHENHbLIX BONTHOBBLIX NMAKETOB
NMPU OKONOKPUTUYECKNX BONMHOBBIX YACIIAX B IBYXCJIIOMHOW
XNOKOCTU KOHEYHOW MYBUHBbI

Hccaedyemes neaunelnas 3adaua o pacnpocmparHeHul 80AHO8bLL NAKemMo8 Ha Mo-
geprrocmu pasdeaa 08Yx HUOKUX CA0E8 C YUeMOM CUAL NOBEPLHOCTMHOZ0 HAMSHCe-
HUA. Anaau3 nposodumcs acuUMNMOMuULecKuM Memodom MHOZOMACUMAOHBLL PA3-
noxcenuti 0o mpemuvezo npubauscerus. Ha amotdl ocnose evieedeno HeauHelnoe 980-
Ayuortoe ypasHenue muna ILllpedunzepa 04s CAYUAS MAABLL LACTMOM, YMO CO-
omgemcmayem OKOAOKPUMUYECKUM B0AHO8bLM yucaam. [loayuensl evipaxcenus 0as
OMKAOHEHUS NogePIrHOCMU Pa3dead U OAsl KPUMUUECKOZO 80AHOB020 UUCAA 8 3A8U-
CUMOCTMU OM TAPAKMEPHBLL NAPAMeMpPos 3a0auu.

MNOLWUPEHHSA HEJ'IIHII?IHIfIX XBUITIbOBUX NAKETIB MPU BINAKPUTUHHUX XBUITbOBUX
YUCNAX Y OBOLLAPOBIU PIAUHI CKIHYEHHOI FMUBUHA

Poszaanymo HeaiHitiny 3a0auy npo NOWUPEHHI LEULBOBUX NAKeMi8 HA N08ePIHI NOOiLY
0gox pi0Kux WaApié 3 YParysaHHAM CUuL nNogepxrHesozo namsazy. Jocaidxicenns nposedeno
acumMnmomuuHum memooom 6GazamomacuymadrHux po3xkaadie 00 Mmpemwvozo HAOAU-
scenna. Ha ocnosl yb0eo eusedeHo HeaiHiliHe egoatoyiliine PisHAHHA muny Illpedunzepa
ons eunadky Mmasux wacmom, wo 6i0nosidae OMAKPUMULHUM LEUNLOBUM UUCAAM.
Odepocarno 3anexncHocmi 0as 8i0XUNEHHA NOBEPLHT NOOINY MA 04 KPUMUUHOZO XE8UABLO-
8020 uucaa 810 xapakmepHux napamempis 3a0aut.

PROPAGATION OF NON-LINEAR WAVE-PACKETS AT NEAR-CRITICAL WAVE
NUMBERS IN TWO-LAYER FLUID OF FINITE DEPTH

The non-linear problem of wave-packet propagation at the interface of two fluid layers
with taking into account the surface tension forces is investigated. The analysis is con-
ducted by the asymptotic method of multiple scale expansions up to the third approxi-
mation. On this basis the nonlinear evolution equation of Schrédinger type is derived
for the case of small frequencies that corresponds to mear-critical wave numbers. The
expressions for the interface elevation and for the critical wave number depending on
characteristic parameters of the problem are obtained.

"Un-r ruppomexaunky HAH Yxpannsr, Kues, ITosmyueno
®Toc. nep, yu-T, KupoBorpan 20.09.06
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M. 3. Jlyrosun, |. HO. Moginbuyk, K. I'. Fonoeko

npPoO BrJvB I'IPY)KHOT OCHOBM HA NOLUWPEHHA TAPMOHIYHUX XBUJ1b
B OPTOTPOIMHIU LWNIHOPUYHIA OBOJTOHLI

Ha ocnosi meopii obonronox muny Tumowerkxa ompumarHo Pi8HAHHSA Oas 00CAi0-
JHCeHHSL 0CeCUMEeMPUUHUX NoAi8 Oedpopmayiti 8 OPMOMPONHIU YUATHOPUUHIL 000-
AOHYT Ha MPpydcHil ocnosi ITacmepraxa. I[Io6ydosaro Oucnepciline PiBHAHHS, ke
0036015€ BUBUAMU PYX BAACHUX 2APMOHIYHUL X6UAL 8 OPMOMPONHIU YUATHOPUY-
HIll 000A0HYL 3anedcHO 6810 earacmueocmell MPYHCHOT OCHOBU. 3HaUOeHI 3HAUEHHS
weudrocmell xeusb 36 00NOMO2010 3ANPONOHOBAHOZO YUCEABHO20 Memody 0as nobY-
dosu OJucnepciuHux Oiazpam cnisnadaroms 3 AHAAIMUYHUMU PO3E’ A3KAMU, WO Ni0-
meepoHy e 00CMOBIPHICTMD OMPUMAHUX Pe3YAbMAMIE.

O BIIUAHUN YNIPYTOro OCHOBAHUA HA PACMPOCTPAHEHUE FAPMOHUYECKUX
BOJTH B OPTOTPOMHOW LUMNUHAPUYECKOW OBONOYKE

Ha ocnose meopuu o6oaouex muna Tumouenko noayueHo ypasrerue 048 uccaedosanus
ocecummempuuHbLr noaetl deopmayuil 8 OPMOMPONHOU YUAUHOPUUECKOU 06040UKe HA
ynpyzoti ocHose IlacmepHakxa. Ilocmpoeno OucnepcuonHoe YpasHeHUe, MO3BOALIOUee
U3YUUMd 08uUlHceHUe COOCTNBEHHBLL 2APMOHULECKUX B0AH 8 OPMOMPONHOU Yyusuropuiec-
Kol 00040UKe 8 3a8UCUMOCTIU OM C8OUCME YNPY2020 ocHosanus. HaliDennwvle 3nauenHus
cxopocmeti 604K C NOMOULBLIO NPEOAOHEHHO20 YUCAEHHO20 Memoda Oas nocmpoerus duc-
NePcUOHHBLY duazpamm coenadaiom ¢ AHALUMUYECKUMU PeWEHUAMU, YMO nodmeepiic-
daem 00CMOBEPHOCTD NOAYUECHHBLL PE3YAbMAMO8.

EFFECT OF ELASTIC FOUNDATION ON PROPAGATION OF HARMONIC
WAVES IN ORTHOTROPIC CYLINDRICAL SHELL

On the basis of the Timoshenko shell theory, the equation is obtained, which is later
used for analyzing the axially-symmetric fields of deformations in an orthotropic cy-
lindrical shell on the elastic Pasternak foundation. The dispersion equation is construc-
ted, which enables studying the propagation of natural harmonic waves in the shell de-
pending on the properties of the elastic foundation. The values of wave wvelocities ob-
tained by use of numerical method cotncide with analytical solutions. This confirms the
reliability of the obtained results.

Iu-1 mexaniku im. C. II. TumorieHka OpnepsraHo
HAH VYxpaiun, Kuis 17.07.06
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B. B. Menewko', O. A. Mypxii’, E. M. Beaum’siHHa'

ENEKTPO-OCMOTWYHI TEUIi B’A3KOI PIAUHMU
B NPAAMOKYTHIA MOPOXHWHI

Pozeasdaemoves eaekmpo-ocMoOmuduHa meyis Yy MPAMOKYMHIU Komipyi. 3adaua
3800umubcs 00 0808uUMIPHOL Oieapmoniunol 3adaui. Memod cynepno3uyil eussas-
emuves efhekxmusHum Oasl Po38°a3Yysanns 3a0ay NPurKiadHol MexraHiKu, Wo cmocy-
10MBCA NOBINBHOL Meuil 8’A3K0L PIOUHU Y NPAMOKYMHIU NOPOHHUHT N0 O0i€r0
domuyHnux weudxkocmeu, npukaadeHuxr Ha ii cminkax. Memod iatocmpyemuves
dexiavkoma npuxaadamu.

ANEKTPO-OCMOTUYECKME TEYEHUA BA3KOMW XXNOKOCTHU
B NPAMOYIOJibHOU NOJIOCTU

Paccmampusaemcs xaaccuueckas 0syxmepHas Ouzapmoruueckas 3adaua 04 MPAMO-
Yyeoavrot obaacmu. Memod cynepnosuyuu oxasvieaemcs dPdexmusrvim 04 peuteHust
3a0ay NPUKAAOHOU MeXAHUKU, OMHOCAUWUMCA K MEOACHHOMY MeUeHUr 8A3KO0U HudKoc-
mu 8 MPAMOY20AbHOU nosocmU Nod Oelicmauem KACAMEALHBLL CKOPOcmell, NPUL0HceH-
Hblm Ha ee cmenkax. Memod npouattocmpuposar HeCKOAbKUMU NPUMEPAMU.

ELECTRO-OSMOTIC FLOWS OF VISCOUS FLUID
IN A RECTANGULAR CAVITY

Two-dimensional, time-independent electro-osmotic flows driven by a uniform electric
field in a closed rectangular cavity with uniform and mnonuniform zeta potential
distributions along the cavity’s walls are studied by the method of superposition. This
metthod appears is effective for solving mechanical problems concerning creeping flow
of viscous fluid set up in a rectangular cavity by tangential velocities applied along its
walls. The method is illustrated by several examples.

! Kuie. Har. yH-T iM. Tapaca Illesuenxa, Kuig, Opnepoxano
2 Tu-r rigpomexaniku HAH Yxpainu, Kuis 01.02.07
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METO[ R-®YHKUINA Y 3A0AYAX OOCNIAXKEHbL TEOMETPUYHO
HENIHINHUX KONIUBAHb NONOMMX OBOJIOHOK

Hocaidxcyromuves 8inbHT 2e0MeMPUUHO HEATHIUHT KOAUBAHHA MAACMUH T NOAOLUX
000A0HOK, WO ONUPAOMBCA HA MAAH CKAAOHOT popmu. Aszopumm no6ydosaHo Ha
3acmocysanHi meopii R-gpynxyit i memody Bybuosa — I'arvopkina, axi 003804~
1oms Yy eunadxy ckaadHol zeomempii obaacmi 0600A0OHKU Ma PIZHUX MUNIE 2PAHUY-
HUX Ymo8 38ecmu PIBHAHHA PYXy 00 36uualin020 OuPepeHyianrbHoz0 PIBHAHHIA
0pyzo020 nopsadky. HaeedenHo amnaimyoHO-4aACMOMHI XAPAKMEPUCMUKU TOA0UX
00040HOK MpPocMmoi 1 ckaadHol Yy naaui gopmu. Ompumani pesyavbmamu nopieHIo-
10MbCA 3 ICHYOUUMU 8 Almepamypt.

METOQL R—CDYHKLI,I/IVI B 3A0AYAX WUCCNEQOBAHUNA TEEOMETPUYECKHU
HEJIMHEWHBbIX KOJIEBAHUU NOJIOrNX OBOJIOYEK

Hccaedyromes ce00600Hble zeomempuuecku HeauHeltinble Koae0aAHUS MOoA02UX 00040UeK,
ONUPAOWULCA HA MAAH CAOHCHOU PHOPMbL. Anzopumm MOCMPOEH HA UCNOABI0BAHUU
meopuu R-gynxyuil u memoda Bybrosa — I'anepkuna, umo nozgoasiem 8 cayuae CAONHC-
HOU zeomempuu 004acmMU 000A0UKU U PAZHBLL MUNOE ZPAHUYHBLL YCA08UL Cc8ecmU
ypasHeHus O0s8udceHus K 00blKHOBeHHOMY OuPdepenyuarbHomy YpPasHeHU 8mopozo
nopsadxa. IIpedcmasaensvt amnaumyoHo-1acmomHusle TaPaKmepucmuku noiozux 06oao-
yex npocmoll U cAoHcHOU Popmbl naanos. IIposedeno cpasgrHernue NOAYUEHHBLE Pe3yibma-
MO8 C UMCIOWUMUCS 8 AuMepamype.

R-FUNCTION METHOD IN PROBLEMS OF INVESTIGATIONS OF GEOMETRICALLY
NON-LINEAR VIBRATIONS OF SHALLOW SHELLS

Free geometrically nonlinear vibrations of plates and shallow shells with complicated
planforms are studied. The algorithm is based on the application of the R-function
theory and the Bubnov — Galerkin procedure to the equations of motion of shallow
shells, that allows to reduce them to the second-order ordinary differential equation in
the case of complicated planforms shells and different types of boundary conditions.
The backbone curves for shallow shells with simple and complex planforms are
presented. The results obtained are compared with that available from other works.

Hau. rtexH. yH-T OpepoxaHo
«XapKiB. IoJiTeXH. iH-T», XapKiB 18.05.06
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AOCNIAXEHHA TAPMOHIYHUX KOJINBAHb C®EPUYHOI OBOJIOHKMU
3 ®IBUYHO HENIHIMHOIO I"E€30ENEKTPUYHOIO MATEPIAITY

Hocaidiceno npoyec 2apMOHIUHUL KOAUBAHD MOHKOT chepuunoi 060A0HKU 3 Pidut-
HO HeATHIUHO020 N’ €30KePAMIUHO20 mamepiary Npu 011 nepioduUrHo20 eaeKxmpurHozo
Haganmaxicenus. I106y008aHO AMNAIMYOHO-UACTMOMHT XAPAKMEPUCTIUKU OAS PI3-
HUX aMnAImyo eaexmpuurozo HagaHmadxcenus. [JJocaidxceno Ha cmitiKicms mouku
amMnatmyoHo-wacmomruxr xrapakmepucmux. Bugueno mepexiOHni nmpoyecu euxody
HA YCMALCHT PEHUMU 2APMOHIYHUL KOAUBAHD.

MCCIEAQOBAHUE TAPMOHUYECKUX KONEBAHUA COEPUYECKOW OBOJIOYKHU
N3 ®UINYECKN HENTMHENHOIO NbE303NIEKTPUYECKOIO MATEPUATIA

Hccaedosan mpoyecc zapmoruteckuxr xoaedbanuti moukou cgepureckoll ob6oaouku u3 gu-
3UUeCKU HeAUHeUHO020 Nbe30KepamMuueckoz0 mamepuara npu oelicmeun nepuooureckol
anekmpuueckol Hazpysku. ITocmpoensvt amnaumyoHo-uacmomudvle XapPaKMepucmuKry
Ons pasauunble amnaumyod asexmpuueckod Hazpysku. Touxu ammaumyono-wacmom-
HBHLL Xapaxmepucmur uccaedosansv. Ha ycmouuusocms. V3yuenst nepexrodnsie npoyeccsvl
8bLr00a HA YCMAHOBUBULUCCS PEHCUMDL 2APMOHULECKUXL KOALOAHU.

INVESTIGATION OF HARMONIC VIBRATIONS OF SPHERICAL SHELL
FROM PHYSICALLY NON-LINEAR PIEZOELECTRIC MATERIAL

The process of harmonic vibrations of thin piezoelectric ceramic spherical shell under
electric periodic loading is investigated. The shell material is physically nonlinear. The
amplitude-frequency characteristics are plotted for different amplitudes of electric loa-
ding. The stability of points of amplitude-frequency characteristics is investigated.
Transients of setting up the steady-state harmonic vibrations are shown.

! Tu-t mexaniky im. C. II. Tumoiienka

HAH VYxpainu, Kuis, OpnepsraHo
2 Ham. TexH. yH-T Yrpaimn «KIII», Kuis 01.12.06
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B. 3. CtaHkeBuY

B3AEMOAIA TPILUMNH Y MPY>XXHOMY Ti1I, LLLO OMUBAETbLCA
PIANHOIO, 3A TAPMOHIYHUX HABAHTAXEHb

Memo0 eparHuyHux THMeZParbHUX PIBHAHD 3ACMOCO8AHO 00 P038’A3aAHHA OUHAMIY-
HOT 3a0aui NPO 83AEMO0TI0 KOMNAAHAPHUL KPY208UX MPIWUH Y NPYHCHOMY NIBNPO-
cmopi, wWo omusaemuvea pidunoro. Ha nosepxrri mpiwun 0itoms ycmaneHi 8 uact
po3pueHi HaganmadxceHns. OMpPumMano ma NPoararizosaro KoePiyieHmu iHmMeH-
CUBHOCTMI HANPYNHCEHD 8 0KOAAX KOHMYPI8 Oegexmia.

B3AUMOLENCTBME TPELLWH B YNPYIOM TEJIE, OMbIBAEMOM XWOKOCTbIO,
NMPU TAPMOHUYECKUX HATPY3KAX

Memo0 2paHUUHBLE UHMEeLPALBHBLL YPABHEeHUL UCNOABb308AH 04 PeuteHuss OuHamuiec-
®oU 3adauu 0 83aUMO0eUCMEUU KOMNAGHAPHBLLL KPY208bLX MPEUWUH 8 YNPYeoM NOAY-
npocmparcmaee, ombleaemom Hudkocmwio. Ilogeprrocmu mpewun Harodsmes nod 603-
delicmeuem YcmaHOBUBWUXCS 80 8PeMeHU PAIPLIBHLLL HazpYy3ok. IToayuerv, u npoana-
AUBUPOBAHDBL KOIPPUYUUEHMDBL UHMEHCUBHOCTNU HANPANCEHUU 8 oKpecmuocmu Oeger-
moa.

CRACKS INTERACTION IN ELASTIC SOLID CONTACTING WITH FLUID
UNDER TIME-HARMONIC LOADING

The boundary integral equation method is applied to solving the multiple crack problem
for elastic half-space contacting with a fluid. The crack faces are subjected to time-har-
monic loading. The stress intensity factors in the vicinities of defects are obtained and
analyzed.

JIeBiB. (hinia JHinponerp. Hall. YH-TY Opnepoxano
3aJIi3H. TpaHCIOpPTy iM. akan. B. Jlazapana, JIbBiB 05.10.06
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A. I. KyHeub, B. B. Matyc, B. B. [TopoxoBCbkuii

OVWHAMIYHA KOHLUEHTPALIA HAMPYXXEHb B OKOIJI
3ArNMUBJIEHOIO TOHKOIro I'IPFIMOHIHII?_IHOFO BKITIOYEHHA HU3bKOI
XOPCTKOCTI B YMOBAX AHTUMNOCKOI AE®OPMALUII

Hocaidancyromves HecmayioHaPHT HANDPYIHCEHHS NOOAU3Y KPAi8 NPAMOAIHIUHOZO0
MOHKO020 MYHEAPHO20 BKAIOUEHHS 3MIHHOL MOSWUHU MaA HUIBKOL HOPCMKOCMI,
WO 3HAXLOOUMBCS Y NMPYICHOMY NiBNPOCMOPL napateavHo 00 mogepxui. IIpydcna
cucmema nepedysae 8 ymosaxr no3d08HHb020 3cysy npu 0ii Ha Hel imnyavcy SH-
xeuasv. Memoduxa OocaiOxcenHs I'PYHMYEMBCA HA BUKOPUCTMAHHL THMEZPAALHO0
nepemeopenns Dyp’e 3a uacom, memooy CUHLYAAPHUX THMELPALLHUX PIBHAHD 1
Mmemody 0OPMOZOHAALHUX MHOZ0UNCHIE.

OWHAMWYECKAA KOHLUEHTPALUA HAI'IP%I)KEHVII?I BO3JE 5
YIMYBINEHHOIO TOHKOIo NPAMOJIMHEMHOIO BKITOYEHUS MATIOU
XECTKOCTU B YCNOBUAX AHTUMITOCKOU AE®OPMALIUA

Uccaedyromes HecmayuorapHvle HANPANCEHUSL 8034e KPAL8 NPAMOAUHEUHOZ0 MOHKO020
MYHHEADHO20 BKAIOUCHUS NePeMeHHOU MOAWUHDL U MAL0U HeCTKOCMU, KOMOPOoe HAXO-
oumes 8 Yynpyzom noAYNPoOCMPaHcmee NAPAALeAbHO K NOGePTHOCMU. Ynpyaas cucmema
HAXOOUMCS 8 YCAOBUAX AHMUNAOCKO20 cOsuza npu gosdeticmeuu Ha Hee umnyavca SH-
goan. Memoduxka 6azupyemcs HA UCNOAB30BAHUU UHMEZPAABHOZ0 NPpeodpadosanus Py-
pbe MO 8pemMeHU, Memoda CUHSYAIPHBLL UHMELPAALHBLL YPAsHEeHUL U memoda 0pmozo-
HANBHDBLL MHO2OUNACHOS.

DYNAMIC STRESS CONCENTRATION IN THE VICINITY
OF SUBMERGED THIN PLANE INCLUSION OF LOW RIGIDITY
UNDER ANTIPLANE STRAIN

The transient stresses near the edges of a thin plane tunnel inclusion of variable thick-
ness and low rigidity that is in elastic half-space in a parallel way to the surface are
studied. The elastic system is under the conditions of antiplane shear and under the
pulse of SH-wave. The procedure is based on application the integral Fourier time
transform, the method of singular integral equations, and method of orthogonal poly-
nomials.

Iu-T npuri. npobsem MexaHIKM i MaTEeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 16.09.06
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r.T. Cynvnv|1’2, M. L. MaxopKiH1

ACUMNTOTUKK NONIB HAMPYXEHb | NEPEMILLEHb Y KNTMHOBUX
CUCTEMAX INMPU NNOCKOMY HAMNPYXEHOMY CTAHI

Hagedeno memoduky obuucaenHs nopadxky CunIyaspHocmi ma nodyoosu acumn-
MOMUK HANPYNHCEHD | Nepemiuerd Y KAUHOBIU CUCTeM] 30 MAOCKO20 HANPYHCEHOZ0
cmany. I1o6y008aHo acumnmomuKku HAnNPYrerb ma PieHAHHA 04s 00UUCIEHHSA NO-
PAOKY CUHIYAAPHOCTI 8 OKOAL 8ePUUHU MOHKO20 Nigbe3medxcHozo Oeghexmy muny
MPIWUHU MA AOCOAIOMHO HCOPCMKOZ0 BKANUEHHS, DPO3ZMAULOBAHUX HA AAMAHIT
Mmedxci nodiny mamepianig. JuceavrHo 00CAI0HCEHO 3ANEHCHOCME NOPAOKY CUHIYALD-
HOCMI HANPYHCeHdb 610 810HOWEHDd MO0YAl8 3CY8Y mamepiarig 1 810 Kyma 3aamy
medxct 1x nodiny.

ACUMMNTOTUKU NONEN HANPSAXXEHWUA U MEPEMELLEHUA B KINTMHLEBbIX
CUCTEMAX MNP NMNIIOCKOM HAMPAXXEHHOM COCTOAHUU

ITpusedena memodura onpedesenuss MOPAOKA CUHZYAAPHOCNMU U NOCMPOEHUS ACUMN-
MOMUK HANPAHCEHUT U NepemeweHull 8 KAUHBe8OU cucmeme NPU YCA0BUSLL TNAOCKOZ0
HANPANCEHHO020 cocmosHus. [locmpoensvl acumnmomuru HanpaxcerHut u ypasuenus 0as
onpedeneHus MNOPAOKA CUHSYAAPHOCMU 8 OKPECMHOCMU 8ePUWUHBL MOHKO20 NO-
AYbeckoHeunoz0 dehekma muna Mmpewurdvl UL AOCOLOMHO HECTMKOZ0 8KAIOUEHUS, PAC-
NONOHCEHHBLL HA AOMAHOU AUHUU Ppaddeaa 08Yx pasauunslx cped. ucaenno uccaedosa-
HbL 3ABUCUMOCTNU NOPAOKA CUHZYAAPHOCTIU OM OMHOWeHUS mo0yaell cOsuza mamepua-
N08 U OM Y2Aad UBA0MA 2PAHUYDL UL pasdend.

ASYMPTOTICS OF STRAINS AND DISPLACEMENTS FIELDS IN WEDGE
SYSTEMS UNDER PLANE STRAINED CONDITION

We present the method for singularity order determination and the technique of strains
and displacements asymptotic formation in a wedge system under plane strained
condition. We have constructed our strain asymptotics and equations for determination
the singularity order mear the tip of a thin semi-indefinite defect similar to the crack or
absolutely rigid inclusion located on the broken interface of two different environments.
Also we performed computational investigation of the singularity order dependence on
material shifts modules’ ratio and on break angle of their interface.

'a-r IPUKJL. IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. IHigcrpuraua HAH Ykpainn, JIbBisB, 19.06.06

2 . . .
JIbBiB. Hal, yH-T im. IBana Ppanka, JIbBiB
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E®EKT MEXXOBOI'O LWAPY 3A DE®OPMYBAHHA
rPAHULI NMPYXXHOIO NIBNPOCTOPY AOBITbHUM
HOPMAJIbHAM HABAHTAXEHHAM

ITpunywenns npo pigHicmd Hysesi 0oOMULHUX HANPYNHCEHb HA 2PAHUYL NPYHCHO20
niBNPoCcmMopy npu i 2Aa0KoMY HOPMAALHOMY HABAHMANCEHHT 00YMOBAI0E NAPAOOKC
83AEMONPOHUKHEHHA MOUOK MAMEPIALbHO20 KOHmMuUunyymy [2]. IIpu yvomy 3’acosa-
HO, WO 08 YHUKHeHHA Yiel Piauunol HexopekmHocmi docums HAOIAUMU 2PAHUYIO
NeSHUMU PeON0TUHUMU BAACTIUBOCTNAMU, AKL YMOHCAUBAIOIOMD PELYAOBAHHA il
6ePMUKANDHUL NePpemiuend Po3noodiiom Ha Hill 34 Ne6HUM 3aKOHOM OOMUUHUL Ha-
npyicends. JJosedeHo, wo 3a8xc0U iCHYE Mmaxull 3aK0H Po3nodiny domuuHuxr Hanpy-
JCenb, 30 AK020 BePMUKANLHI NePeMIWEHHA 2PAHUYL € HYAbOBUMU 3d 008LABHO20
HOPMAALHO20 HABAHMAHCEHHS.

SPDEKT FPAHNYHOIO CIOA NMPU AE®OPMUPOBAHUU TPAHULIbI B
YNPYIroro nonynPOCTPAHCTBA NPOU3BOJIbHOU HOPMAJIbHOU HAITPY3KOU

IIpednoaodcerue 0 pageHcmse HYAI KACAMEALHBLE HANPAHCECHUU HA 2PaHUYe YNnpPpYyz02o
noaynpocmpancmea npu ee 2AadxKou HOPMArbHOU Hazpy3ke npedonpedeasem napadoxc
830 UMONPOHUKHOBEHUSL MOUEK MAMEPUAALHOLO KOHMUKHYYMA. [Ipu amom noxasaro, ¥mo
Oasi usbexcanuss amou Pusuyeckol HexoppexmHocmu 00CMAMOUHO NPEONOA0H UMD,
YMOo 2panuya meaa 00aadaem PeosoUYeCKUMU C80TCTMBAMU, KOMOPbLe NO3BOALIOM Pe-
2YAUPOBAMDb ee 8ePMUKAADHBLE NepemeueHus pacnpedeseruem Ha Heti no onpedeseHHO-
MY 30KOHY KacameavrHwvlx Hanpsaxcerull. Joxasano, wmo ecezda cywecmsyem maxol
3aKOH pacnpedeneHuUs KACAMEAbHbLL HANDPANCEHUL, NPU KOMOPOM 8ePMUKAAbHBLE Nepe-
MeWeHUSL 2PAHUYDL ABAAIOMCA HYALBBLMU NPU NPOUIBOALHOU HOPMALLHOU HAZPY3Ke.

EFFECT OF BOUNDARY LAYER AT STRAIN OF ELASTIC
HALF-SPACE BOUNDARY BY ARBITRARY NORMAL LOADING

The assumption on vanishing of the tangential stresses on the boundary of elastic half-
space subject to smooth normal load causes a paradox of infiltration of points of ma-
terial continuum. We demonstrate that in order to avoid this physical ill-posedness it is
sufficient to assume that the boundary of the solid satisfies some flow properties that
allow us to regulate its vertical displacements by means of distribution of tangential
stresses on it according to a certain law. It is proved that there always exists such a
distribution law that the vertical displacements of the boundary are equal to zero under
arbitrary normal load.

JIbBiB. Ha1, yH-T iMm. IBana Ppanka, JbBiB Opnepoxano
05.05.06
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BU3HAYEHHA KOE®ILUIEHTA IHTEHCUBHOCTI HAMPYXEHb
BIOPUBY Y BIMATEPIAIIbHOMY T 3 ENINTUYHOO TPILLMHOIO
nig HECTALIOHAPHUAM HABAHTAXEHHAM

Pozeasnymo cumempuuny 3adauy npo HecmayioHapHe HOPMALbHE HABAHMANCEHH S
NOBEPLOHD eAINMUUHOL MPIUWUHU, POZMAULOBAHOT NePNEeHOUKYAAPHO 00 Mmidcmame-
PLaAbHOT NMOBePIHL 10eanbHO 3’ EOHAHUX NPYHCHUX NIBNPOCMOPI8. 3 YpParysaHHiMm
YMO8 KOHMAKMY NIBNPOCMOPI8 MA YMO8 HABAHMANUCEHHA HA MPIWUni 3adany 3ee-
0eno 00 2PAHUUHO20 THMEe2PANLHO20 DPIBHAHHA 6I0HOCHO PYHKYIT poskpumms Oe-
dexmy e cnexmpaavhiti obaacmi 306paxcens Pyp’e 3a wacom. Po3e’a3anus pieHaH-
Ha npogodumuves 3a 00nomoz0t0 memody 8i000PpaiceHd { HUCeAbHO20 8I0MBOPeHHS
opueinaaie. Jas pidnux uacosuxr npoginie HABAHMANEHD, eKCUeHmMpPucumemisa
MPIUWUHU MA CNIBBIOHOUEHD MIHC MOOYAAMU NPYHCHOCTT CKAAD0BUX UACTIUH Mina
8CMAHOBAEHO 3ANEHCHOCTT KOCPIYIEHMI8 THMEHCUBHOCTT HANDPYIHCEHD 8 OKOAL MPi-
wuHu 610 uacy, a Yy sunadxy ycma.aerozo npoyecy — 810 reuLb08020 UUCAA.

ONPEQENEHUE KO3®®UUMNEHTA UHTEHCUBHOCTU HAMPSAXEHUIA
OTPbIBA B BUMATEPUAITLHOM TENE C 3NNTUNTUYECKOWN TPELLUHON
NPU HECTAUMOHAPHOM HAIPYXXEHUU

Paccmompena cummempuunas 3a0a4a HeCmayuoHapPHoz0 HOPMAALHOZO0 HAZPYHCEHUS NO-
8ePIrHOCMeEY INAUNMULECKOU MPEUUHDL, PACTOLOHCEHHOU NePNEeHOUKYAIPHO K MeH M-
mepuanvHoti. moseprHocmu uUdeaibHo CcoeduHeHHbLX Ynpyzux noaynpocmparcms. C
YUEMOM YCA08UL CONPAHCEHUSL NOAYNPOCMPAHCMSE, 4 MAKK’CE YCAO8UL HAZPYHCEHUSL HA
mpewure 3adaua ceefenHa K 2PAHUUHOMY UHMEZPAALHOMY YPABHEHUND OMHOCUMEAbLHO
dynryutl ounamureckozo packpwvimus Oepekma 8 cnekmpaavHoti odaacmu npeodpPas3o-
sanuss dypve no spemenu. Pewerue ypasrHeHus mpouszsooumcs ¢ nomowypto memooa
0MOOPANCEHUT U UUCAEHHO20 OonpedeseHUs OPULUHANO08. [As DPA3HBLL 8PeMeHHBLL MPO-
Puneti HaZPYHCEHUA, IKCUSHMPUCUMEMO8 MPeWUHbL U COOMHOWEHU MendYy MOoOYas-
MU HCECTKOCTIU COCTNABALIOUUXT Yacmel KOMNO3UMa YCmaHosAeHbl 3A8UCUMOCTNU KO-
aPpPuyuenmos UHRMEHCUBHOCTNU HANPAHCEHUT 8 OKPECTNHOCTU MPEWUHbL OM 8PeMeHU,
a 8 cayuae YCmaHo8UBUEZOCS NPOYECCA — OM B0AHOB020 HUCAL.

DETERMINATION OF MODE-I STRESS INTENSITY FACTOR IN BIMATERIAL SOLID
WITH ELLIPTIC CRACK UNDER NON-STATIONARY LOADING

The symmetric problem on the mon-stationary normal loading of elliptic crack located
perpendicularly to the interface of the perfectly connected half-spaces is considered. By
means of satisfaction the interfacial contact conditions and crack surface load
conditions, it is reduced to the boundary integral equation relative to the crack opening
function in the Fourier time transform domain. The equation is solved by wusing the
mapping method and numerical determination of originals. The temporal and frequency
dependencies of mode-I stress intensity factor in the vicinity of the crack front points
for different time types of loading, relations between the elastic modulus of the com-
posite constituents and the crack eccentricities are revealed.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 11.10.06
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YIK 539.3

B. K. Onanacoswuy’', B. C. Crno6oasi?

3rMH KYCKOBO-OOQHOPIAHOI NNACTUHU 3 TPILLMHOIO
HA NMPAMONNIHIVHIA MEXI NOAINY MATEPIANIB
3 YPAXYBAHHAM KOHTAKTY 1l BEPETB

Jlocaidxceno 080CMOPOHHIL 32UH KYCKOBO-OOHOPIOHOT 130MPONHOL NAACNMUHU 3
MPIUWUHOIO HA NPAMOATHIUKIY Medci NoOIAY Mmamepiaiis 3 YparysaHnim KOHMaK-
my i Gepezig. I3 suxkopucmanrim meopii PYHKYIU KOMNAEKCHOL 3MIHHOT T KOMN-
AEKCHUX nomeHnyianis chopmyavosany 3adauy 3eedeno 0o 3aday ATHIUHO20 CNPs-
JCeHHs, HA OCHO8L AKUX 3HAUOeHO A8HUU 8U2AA0 0ai KOMNAEKCHUX NOMEHYIANI8.
IIpogedeno uucao8ul AHAAI3Z KOHMAKMHO20 MUCKY Mide Oepeamu MpPIwjuH i Ha-
npYHceHsb Ha mexnci ooy mamepianis.

U3rMe KYCOYHO-OOHOPOOHOW NNACTUHbI C TPELLUMHOM HA MPAAMOJIMHEWHOWN
JINHUN PASOENA MATEPUAIOB C YYETOM KOHTAKTA EE BEPEIOB

Hccaedosana 3adaua o 08ycmopornHem uzzube KYcouHo-00HOPOOHOU UZOMPONHOU naac-
MUHBL ¢ MPEWUHOU HA NPAMOAUHEUHOU AUHUU Pa3lesd MAMePUALa C YUemom KOHMAK-
ma ee Gepezos. C ucnoav3oganuem memoood meopuu PYHKYUl KomMnaexcHou nepeme-
HOU U KOMNMAEKCHBIL NOMEHYUAL08 peweHue 3a0ayu ceedeno K 3a0auam AUHEUHO20 CO-
NPAKHeHU, HA OCHOBAHUU KOMOPHLX onpedesenvbl KOMNAEKCHble nomenyuaast. IIposeden
YUCAEHHDBIT AHAAU3 KOHMAKMHO20 OasaeHus mexcdy Oepezamu Mpewunsvl. U HAnpstce-
HU Ha eparuye pasdesa Mamepuanos.

BENDING OF PIECE-HOMOGENEOUS PLATE WITH CRACK ON THE INTERFACE
OF MATERIALS WITH ALLOWANCE FOR CONTACT OF ITS FACES

In the work bending of a piece-homogeneous isotropic plate which has a crack on the
interface of materials with allowance for contact of its faces has been studied. The
solution to the problem is constructed with application of the theory of functions of
complex wvariable and complex potentials and their explicit form is found. The
numerical analysis of contact pressure between the crack faces and stresses on the
interface of materials has been made.

1 . . .
JIbBiB. Ha1. yH-T iMm. IBana Ppanka, JIbBiB, Opnepoxano

? Tu-T IPUKJ. TPOOJIeM MeXaHIKM i MaTeMaTuKM 02.08.05
im. . C. IligcTtpuraua HAH Ykpainu, JIbBiB
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YIOK 539: 620.179.16
B. P. Ckanbcbkuii, O. M. CeprieHko, HO. C. Okpenkuia

AKYCTUKO-EMICINHE BU3HAYEHHA PO3MIPIB
FPA®ITOBOIO BKIMIOYEHHA, LLIO PYUHYETbLCA

Chopmyab08aHO MmeopemuKo-eKcnepumeHmatvbri 3acadu U3HAUeHnss 3a CUSHAAAMU
AKYCMUUHOL eMiCll 2e0MeMPULHUXL NAPAMEMPL8 KYALCMO20 2Padhimoeozo eKA0UeH -
HA, WO PYUHYEMDBCA Y MAMPUYL BUCOKOMIYHO20 4asyHa Nid Ol€0 K8a3icmamuuHo-
20 Hasarmadxicenus. IIpogedeHo NMOPIBHAHHA OMPUMAHUX eKCNePUMEHMALbHUX 0a-
HUX 3 pe3yavmamamu memanozpagiunozo amanidy. Iloxasamno, wo memod axyc-
muunoi emicti 0038045€ efexmusHo sussumuU Panni cmadii 3apodicenns PYUHY-
B8AHHA Y BUCOKOMIYHUX UABYHAX, A OompPumani 0ani 0oOpe Yy3z200dxcyromuves 3 pe-
3YAbMaAmMamu po3PAryHKie, OMPUMAHUX 3 AHAAIMULHUL 3areHcHOCMmel.

AKYCTUKO-OBMUCCUOHHOE ONPEQENEHUE PASMEPOB
PA3PYLLUAIOLLEIrOCA rPA®MTOBOIO BKINIOYEHUA

Copmyauposansv. meopemuKo-IKCnepuMeHmarvible NPUHYUNbL onpedeseHus No cuz-
HAAQM AKYCMULECKOU IMUCCUU 2e0MeMPULECKUL NAPAMEMPO8 ULAPOsUOH020 2pagdumo-
6020 8KAI0UEHUS, KOMOPOe PA3ZPYUALMC 8 MAMPUUE 8bICOKONPOUHO20 UY2YHA MO0 603-
delicmeuem Keazucmamuueckoi Hazpyaxu. [Ipogedeno cpagHerHue NOAYUEHHBLL IKCNepPU-
MEHMANLHBIL OAHHBLX € pe3yavmamamu memansozpaguyieckozo amaausa. Iloxasano,
ymo memod axycmuueckoll aMUcCCuU nosgossem IPPeKxmusHo BbLABAIMb PAHHUE CMaA-
ouu 3apoxcOeHUs Pa3PYweHUs 8 6bLCOKONPOUHBLL UYYHAX, @ NOAYUeHHble OaHHble XO-
POWLO COAACYIOMCS C Pe3YAbMAMAMU PACUeMO8 AHALUMULECKOU 3A8UCUMOCTNU.

ACOUSTIC-EMISSION ANALYSIS OF GRAPHITE INCLUSION
SIZE WHICH FAILS IN STRAIN

Theoretical and experimental principles for evaluation of geometric parameters of sphe-
rical graphite inclusion which fails in the matrix from cast iron under quasi-static
loading, by the acoustic-emission signals, are derived. Comparison of experimental data
and results of metallographic analysis is carried out. Effective identification of early
stages of fracture in cast-irons by the acoustic-emission method and well correlates of
obtained information and analytical dependences are shown.

diz.-mex. iv-T im. I'. B. Kapnenka Opnepoxano
HAH Yxpaiun, JIbsis 26.01.07
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