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I'pysuHCKas OGLECTBEHHOCTH WHPOKO OTMETHIa 70-JleTHE CO
AHA DORZeHun U 50-JeTHe HAayUHO-MEZAroruyeckold um oGumec TBEHHOU
AEATENbHOC T OCHOBONMOJOXHMKE® IPY3MHCKONi COBETCKOW acTpOHOMUH,
npesusenta AH I'CCP Emrenusa Kupunnosuua Xapszse.

Bexmxa ero saciayra nepem OTe4eCTBEHHOU Haykoit. Bor yxe
B TeYeHme MHOTHX JIET OH HCCJefyeT CTpoeHHe Hamei TaJarRTHKE
K CBOjicTBa MEX3BE3NHOA GpenH.

Mosorpadus E.K.Xapansze "Karanor morkasaTeteit mera 14000
3Be3], ¥ MCCJAeNOBaHue IMOIVIOUWEHUA cBeTa B l'ajlakTHKe Ha OCHOBE
I[BETOBHX M3CHTKOB 3Be3A" MOCBAUEHa OXHO#t M3 Haubosee axkTyaNb-
HHX H GCJIOXHHX OpOOJjeM acTPOHOMUE - CTpoeHmo lajaxkTuxku. 3Ta Mo~
Horpabusa comepxuT IaA 43-x u36paHHHX mwomanok KaoreitHa camuii
MOJIHHIL ¥ TO4YHHE KaTasor mokasaresell iBeTa 3Be3l, KOTOPHIA BO-
meJ B YMCJIO MEXLYHapONHHX dyHIamMeHTaJbHHX KaTajoros. B ynomsa-
HYTOH MOHOT'padMu y4YeHHH Olpene/ds XapakTepUCTHKE moTrJomamuei
CpemH ¥ Ha KX OCHOBEe JaJj pAN HOBHX 3aKJIOUEHW IO pa3HHM BOI-
pocam cTpoeHus I'aJlakTHKA.

MoHorpatus E.K.Xapamse cTana OCHOBO# IJIA MHOI'MX 3BE3IHO-
CTATUCTUYECKAX ¥ TEOpeTHYECKUX MUCCNEeNOBaHWl B 3Be3nRO# acTpo-
HOMMH KaKk y Hac, Tak I 3a pyGexoM.

Bnaromapa mcciaenoBanuam E.K.Xapanse m ero yuyesuxoB Adac-
TyMaHCKaA acTpopusmyecrad odcepBaTOpUA cTakla Bemyumelt cpemd
oGcepBartopuit CoeTckoro Copsa O BONPOCY H3YYEHHS CTpoeHud l'a-—
JSKTHKHA.

[lon pyxoBomcteom E.K.Xapanze B AGacTyMaHcroil acTpodusmyec—
Ko# oOcepBaTopme pa3padoTaHa OpUTHHAJBPHAA METOLUKA CIEKTpaib-
Ho#t KIaccmbmkanuy 3Be3l, [PUMEHEHHUEM KOTOpOil OHJM COCTAaBJEHH
KaTaJOr'¥ CIEeKTPOB MHOTHX THCHAY 3BE3X.
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SHauMTeNbHHE pEe3YJbTATH OwJjiM noxydeHH E.K.Xapamse B mccae-
JOBaHUM 3aKOHOMEPHOCTH pachpeneNieHHMss 3Be3N. B OKOJOCOJHEYHO# 00-
JIaCTH.

Ha ocHoBe cmexTpasbHoro kKatajsora 11000 3Be3m NMOGTPOEHH &
nconenoBany QyHKIMK [JIOTHOCTHM ¥ CBETHMMOCTM 3Be3n. [loayyeHH Bechb—
Ma MHTepecHHE pe3yJbTaTH, 3aMeTHO OTJAMYanmUecs OT MPUHATHX paHee
BHBOIOB OTHOCHUTEJEHO HEKOTOPHX aCHOeKTOB CTpoeHUs I'asanThkz.

MuTepecHde BHBOIH HoayuyeHH E.K.Xapamse B m3yueHum mnepemeH-
HHX 3Be3[[, B HUCCJELOBAHMA TeJeCKOIa ¥ M3yUeHHAM aCTPOKIUMATA K
BP.

Hayunne crarem E.K.Xapanse omyOamxoBaHH B aCcTPOHOMUUECKUX
XypHajax kak COBETCKOI'0 COop3a, Tak M 3apyOeXHHX CTpPaH.

OcoGo cnepyeT OTMETATH OGOJIbUY® OPTaBEM3aTOPCKYD LeATeNBHOCTH
E.K.Xapansze.

OH ABJNAETCA OCHOBaTeJeM NepBO# COBETCKOU TIODPHOM acTpodu3u-
YyeCcKo¥ o0cepBaTopmu B AGacTymaHM, CHUCKABWEHX I'DY3UHCKOH acTpo-
HOMUYIECKOR wKOJe MAPOKOe NMpU3HAHUE KaKk y Hac, TAK ¥ 3a pyoexoMm.

DonBuMHCTBO HAYUYHHX COTPYLHMKOB AGACTYMaHCKO# odcepBaTopmi,
a Takme WIeHOB kadelpH oluwe# acTpoHoMUKM TOUNMCCKOTO I'OCYAAPCT-
BEHHOT'0 YHHBEpcUTeTa ABAANTCA BocnuTaHHMkamu E.K.Xapanse.

OH B B HacTOfmee Bpemd DYKOBOIMT MOAT'OTOBKOX aCTPOHOMUYEC—
KX KaIpoB peclyCiuxd. BnevuaTuuTenpHH ero JIEKUME IJF CTYLEHTOB,
IPOYATAHHNE HA BHCOKOM Hay4HOM ypOBHE.

E.K.Xapanse aBnsgeTcqd aBTOpOM Y4YeOHMKA acTPOHOMMM IJIA Cpel-—
HUX IKOJI, IBYXTOMHOI'0 yueOHUKa "OCHOBH acTpPOHOMMHA" IJA CTYHEH-
TOB K Kypca "OCwefl acTpodusuru" Iad CTYLEHTOB aGTPOHOMUYECKOH
cneuuanbHocTa. Kak HeyCTaHHHA MOOMaradmucT CBOEH JmoSmMO#A Ipo-

deccur, oH 4acTO IYONMUKyeT TONyAspHye ODOUIOPH U CTATBU.

{1



E.K.Xapag3e - menyraT BepxoBHoro Cosera CCCP, unen UK KII
Tpysum, npencenarTess pecoyCauKaHCKOro odmecTBa "3HaHue",wieH
HECKOJBKEX OTpac]eBHX KOMECCHUN MeXIYyHapOLHOI'0O aCTpPOHOMAYECKO-
TO cOp3a ¥ AKTUBHHIA y4aCTHHK I'eHepalbHHX CBHE3LOB 3TOr'0 COW3a,
BHIe-TIPE3UNEHT MEeXIYHAPOXHOT'0 aCTPOHOMUUECKOI'0 CON3a, IVIaBHHIL
penakTop xypHana "CooOmeHms Axamemau Hayk ICCP".

B regeHne pAxa et E.K.Xapaxse Oun pexTopom TOmimcckoro
T'OCYLapCTBEHHOT'O YHUBEDPCHTETA.

[laprua u [IpaBATEJECTBO BHCOKO OHEHWJIM 3aChyr¥ ydeHoro. OH
Harpaxnes 4eTHpEMA opleHamu JleHuAa, opneHom OKTACPHCKOM peBO-
Jourd, opneHamu TpyzoBoro KpacHoro 3HameHM # MeIajsAMH.

[loxenaeM Hawemy BHIAOMEMYCH y4YeHOMY K OOCWECTBEHHOMY LEATEI0

1 BIpelb YCOEMHO CJYXUTH CBOEMY JIOOUMOMY HeNly — DasSBATHIO I'Dy3UH—
CKOlI GOBETCKO# HayKH.
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0dnenUNL GAMdoL Bnajgen phmdnl mAEJOmLLGN L VblC8Bogm

I603960L0EIgnNL 8AMBIEn
Tpyfs TOWIACCKOTO opmeHa TpymoBoro KpacHoro 3HameHn
rOCYHApCTBEHHOI'O YHMBEDPCHUTETA

204, 1978

JIK 52

0 L. fFHMM NBYX TEI C [IEPEMBHHHMA MACCAMI B
HHOTOHOBOM  I'PABUTAIMOHHOM MOJE

H.I'.Mar#apaznse

I. B padorax /I - Z] MH MCCNeNOBaJH NBAXEHHE B HBOTO-
HOBOM  TI'pDaBUTAIMOHHOM [IONe MHOTHX TeJ C NepeMeHHHMH Mac-
camit, ABJADUMMACSA AHAJUTHIECKIME QYHKIMAMA OT BpeMeHH 7
Ha CermeHTe f,,f 4 é{, *,40 , Tme f,, - m3BecTHH#t HagaB-
HHit MOMeHT, a Zg - 3afjaHHOe MOJORATEJNBHOe 4Ymcao. MH mpex-
noJarauM, 4YTO B DPAcCMATPUBAEMOM I'DaBHTAIMOHHOM IOJe neil-
CcTByeT 3aKOH HpOTOHA MM HECKOJIBKO OOCOGueHHHE 3ak0H, KOI-
Ia QyHKIMA CWI ABJIAETCA LOOJMHOMOM OTHOCHTENBHO OCpAaTHHX
BeJIMYMH B3aWMHHX DACCTOAHKA MERLY Tenamn, EMEDIHMMA KO-
QULMEHTH, aHaJNATHMYECKM 3aBycAuMe OT BpemeRd. Kpome rpaBn-
TALAOHHHX CHJN MH OPMHAMAJNE BO BHEMOHUE TAREEe DEAKTHABHHE
cuuH MemepcKoro-L#OJKOBCKOI0, RKeiioTByDIMEe Ha 3amaRHHE Te-
Ja.

Hcxons u3 3TEX NMpenmoNoOReHdii, B OCHOBY MCCJeIOBaHUA
MH [TOJOXWIA OmperneNeHHYD CUCTeMy HeJUHEMHHX OCHKHOBEHHHX
JpbepeHunaNsHHX ypaBHEHnH .

MH paccMOTpeNs Kak CJy4yan DEeryJdpHOIo KBHXEHUS, KOI'—
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Ia B3aMMHHE DACCTOAHMS MEXLy TeJjaMu OCTanTCs GoJible
HEKOTOPOT'0 HQJORUTENBHOTO MOCTOgHHEOTO wMeaa [I - 5/,
TaK ¥ Ciay4ail mapHOro coymaperEs Tex [6 - 7/.

B caydae peryjApHOrO IBAXEHUS, HJIA KOODAMHAT IBUXKY-
WEXCH TeJd MH MOCTPOWIN CTEleHHHE DANH OTHOGHTENbHO 7 —F,

H IOKA3aJM UX CXONMMOCTH Ha ONpeleJIeHHOM CerMeHTe
Z,sf<#+% , rme nomomurembHad mocTosEHam %</,
HaXOIUTCH 3PPEKTUBHO.

Kpome TOro, Hamy OHJIA YCTAHOBJEHH OLIGHKM OCTATOUYHHX
WIeHOB 3THX DALOB.

s ompenenesns KO3QHUIMEHTOB CTeOeHHHX DANOB Heus--
BECTHHX BEJMYUH MH HOCTPOWIX DEKyppPeHTHHE COOTHOMEHMSH,
IOCTAaTOYHO YNOOHHE IJIA MX BHYHMCJEHUA HA COBPEMEHHHX BH-
YUCIUTEJbHHX MalKHAX.

llpp BHBOXE YHOOMAHYTHX COOTHOWEHMII MH HCIOJB30BAJHK Me-
TON, ABMOIMACA oCoCueHueM MeTona, npemaoxeHHoro U.d.Cred-
dercerom [8] nna pemeHuss orpaHwdeHHoit 3ana9M TPEX Ten C
IOCTOAHHHMM MACCaMi, NOJy4YMBHErO HanbHelfimee pasBuTue U
IpuMeHeHme B Hamux padorax [1 - 7/ (B cnaydae mepeMeHHHX
macc) 4 B craThax Pade [9] , B.A.Bpymdepra [I0/ , I.Cxon-
no [I] , B.®.Maumna m 0.A.Cmsomoit [I2] , P.Bpoyka [I3/,
E.Yapana 1 PoGeprca [14] 1 n1p. ( B ciaygae IMOCTOAHHHX Macc).

Bo Bcex 3THX MUCCJIELNOBAHUAX OTMedaeTcA 3PPeKTHBHOCTH
merona Crefpescena, a B [I4] Ha wUMCleHHHX NpUMepax HOKa-
3HBAETCA JAaxe IOPEeEMyWeCTBO ITOI'0 MeTONa Iepexn IpyIuMmu
MeToxamu, Hampumep, meronamm PyHre-Kyrra u I'aycca-Ixexkco-
Ha.

B ciydae HapAOT'0 COYZApeHUs, IJIA KOOPHMHAT HBHXYUMX-
CA TeJ MH NOCTpomiM OCOCWEeHHHe CTeneHHHe DAINH NO BpeMeHH



U [OKAa3amd MX CXOLUMOCTEL I OHpeNeJIeHHOrO MPOMEXyTKa
BpemeHd BOJIM3M MOMEHTa MEPBOI'0 COymapeHmd. JTO HaJ0 BO3-
MOXHOCTE JIOKQJBLHOT'0 QHAJUTHYECKOT'O MIPOILOJKEHAA pelleHns
paccmarpuBaeMoil cucTemy AuldepeHNMaNbHEX ypaBHeHWt ¢ me-
pPeMeHHHMA KO3(MIMEHTamMu [I0CJEe IePBOro coymapeHuda. [pume-
HfeMHi# Hamu cmocol OTJMdYaeTcA OT M3BECTHOI'O merona 3yH-
ImaHa IJA aHAMTHIECKOTO NPONOJREHRA pemeHHd 33a0a4l Tpex
TeJ C MNOCTOAHHHMU Maccamy BOJM3E MOMEHTA COyZapeH:s, 0c-
HOBaHHOI'0 Ha 3aKoOHax IUlomaneil ¥ MHTerpajsa sHeprum, He
AMenupIx aHajora, Boolue I'OBOpA, B pacCMaTprMBaeMOM Hamu
dosiee odmem cxydae. g onpelesneHrs KO3PEUIMEHTOB pazno-
KeHUA HeM3BECTHHX BeJHYMH B OCOCmMEHHHE CTeleHHHe DANH X
B 2TOM CJIyyae ylnaeTcs NOCTPONTE PeXKyppeHTHHE COOTHOMEHMA.,
Mu Takxe yCTAHOBWIE aCHMITOTHYECKYD OIEHKY IJii BERTOpa
CKOPOCTH OIHOI'O M3 TeJ NP ero NPUOJUXEHHH K ILpPyIroMmy
KaKoMy-Jamn6o Texy, NaliMyw BO3MOXHOCTEL HalTH HOPAXOR poc~
Ta BEJMIMHH CKOPOCTH B 38BECHMOCTH OT JOCTATOYHO MA&JOTO
paccTOAHAAS MeXLy 3THAMHM Tejamu.,

B cayyae nByx Texr M, , M, , Bvepumx, COOTBETCT-
BEHHO, NepeMeHHHe MAacCH, YIOMAHyTHe BHIE DPEKyppeHTHHE
COOTHOmMEHNA IJA KO3PIUIMEeHTOB pasJoXeHM# HeHM3BOCTHHX Be-
JAYUH CYUECTBEHHO YIpOWanTCsa, & OLEHKH COOTBETCTBYMIMX
OCTAaTOYHHX WIEHOB MPENCTaBIANTCA B 30WPeRTHBHOM BHLE.

B HacTosmell cTaThe MH HCCJENyeM CJydal pPeryJagpHOIo
IBAXEHAS, a B cJenywmeil craTbe paccMOTpuUM ciaydail coyna-
peHms Teax,

2. OcHoBHasa cmcrema mudepeHIMANBHHX ypABHEHWA IBH-
ReHwsT IByX Ten M, & M, , EMenUMX, COOTBETCTBEHHO,
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nepeMenHHe MacCH 77,(£) B 7z,(Z) , B HEDTOHOBOM TpaBH-
TalfOHHOM HOJle, C YUYeTOM DEaxKTUBHHX CHJI, IO OTHOMEHHD K
HeKOTOpoit aGCOoJMTHO! CUCTEMH KOODOMHAT B BEKTOPHOHK ¢op-

Meé pMmeeT BHI:

S

2.
A5, W)

(1)
R X = RYOF
e ,é' u ,?’ - pammyc-BeKTOpH Touek M, m M, ,

a }’/ f) - KOSQPUUMAEHT TI'paBUTAIMM, KOTOpHil, IJag OOCuHOC-
TH, OpenmosaraeTcs 3amaHHoi fyHKumeil OT BpemeHM 4 s nep-
BHe cJjaraembde B 1paBoit gacTm (i) #306pamalT CHJIH I'paBMTa-
MM, a4 BTOpHE CJaraeMHe - peakTHMBHHE CIUIH B CMHCJE Memep-
CKOT0-1IMOIKOBCKOTO.

—

TpeGyeTcd onpexemnTs pewesue [, p cucrem (1),
YIOBJIETBOPADIEE HAYANBHHM YCJIOBHAM:

L)L, , Frt)-F,

- —~ .. (2)
i/
/[z)[é)=/€,o P W/ /fo)'—‘ﬂ,/
TIe Jg"o SR P £, - 3alaHHHe MOCTOSHHHe
BEKTOpH.

Huxe mu Gymem cuurath, uto N/ m,(¢) . HEmft)
A,( /)//710( /) n L(z‘)/ rm1(¢) IpefCTABJAOTCA B BHMIE
CTENeHHHX DANOB OTHOCUTENBHO Z-7, , CXOIAWMXCA Ha
38Il@HHOM CeTMeHTe L=f=14+4,

Kax Xopowo u3BecTHoO, 3agauy Komu (I) - (2) pemapr

' --'Oc.:
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onpeendnT u3 cuctem (1) m ypaBHeHmil, DOAyYaeMHX H3
(I) mocaenoBaTENbHHM mufdepeHMPOBaHTeM U OOLCTAHOBKOM £-2,.

- --1- d{” i;) . 71 —
f;n’ﬂ/(d{ /‘)’1-1,, ’ ~/az,rz='r-z_l7(a‘/z{‘” A){-Z ’
n-:i)Z)" e

Ho aTOT MeTon ABJAETCA NOBOJBHO TPOMOSIKAM ¥ HeynoGeH

IS OpUMEeHEeHUA COBpPEMEHHHX BHUMCIMTENBHHX MAamMUH.

) Ina pemenms 3amaus Koum (I) - (2) m Heckonmbko Gosee
o0, yKasaHHuX B padorax [I - 7/ , MH NpPELNORMIM YIO-
MAHYTHA Buue B O. 1 METON, CYTh KOTODOT'O 3aKJ/IOUAETCH B

CHIEeLYDWIEM.
Beena BcrnomoraresbHHe HEU3BECTHHE:
LB, v-//, (3)
5=z

N Z[z. = 1.({/5) 1’.—.0,1
K 00O3HayeHHs

a,(t)- WE)mlt) ,  G(#)- /;17{6) , (
o 4)

a,(0)=-Y)mo(t) . B(2)- ;},_,)J

peumenue 3anaus Komu (I) - (2) DpuBOmMM K PEMEHMD CJAELY-
el skBUBANEHTHO 3amaun.

HaitTu ocuopaue ,O(f} // / ' Bonomorawe‘f&ue— ‘-j_ 1

1
¥

> ,r/ Q) 0‘

2  TpyAw, T.204 V. - ", -
'f.\ S o
\ : 2 .%



#¢), w(t), 3(1), %), 2,(f) nemssecrsue (3), ymomrerso-
pAvumMe cJaenybuel sxpusageHTHOR cucTeme RubdepeHUHaTD-
HHX u xoaeqxux ypaBHeHHif ;

af{eﬂ 214((/2’/{} f(/);—p' s ;=97
e-A-4 (5)
(7, ),

ad d
2"{7,3 =-F3 77 e,
in- a'(/)s » t.=0,.1
K HaQ4YaJIbHLM YOJIOBHAM:
Alh)=Fo Lile)= Lot 5 (6)

?{{O) 'J’:o —-g,o ?
2’7“@)’/'/00 -g:) /;; 'ﬁa’o ’

(4

e,

)
5(6) (%, -, . o= ha) "
- -3
u{({a)'ai(/a){\e,o --’go ,./g: —g:} ¢ » 7204,

Kak Owino OTmMeYeHO BHuWE, B HacTofAwe#d crarTbe paccmaTpe-
BaeTCA JMUB peryjapHoe NBHXEHME ILBYX Tel Moy M, | To-
3TOMY CYWECTBYeT TAKOe LONOXMTENbHOE uMciao d, , 4TO Bee
ROMyCTUMHE BEKTOPH .2- u j’;’ » CPemM KOTODHX MUyTCHA
ocHOBHHe HeusBecTHue 4(74) , A(f) , yRosrermopmer yo-

JOBMO
YRV VAT

B cuwry (6) m (7), umeem
et,) >4 . (8)

(7)

Tenepp MOOJIORMM

18



0l) Faralt4), 4L balt-4)" (o)

u Oynem cuuTaTh, 4TO

/{It',rl/s ﬂ{ .j{é ’ /é/t'.ﬂ/S 51'

rn=AL2.. ; 7=97,

2% (10)

»

me o>/ | A; | B; (i=04), Hy - sanaume no-
JOXUTENbHHE 4UCIa.

3ameTum, uTO crnemMa;bHHE BML MmaxopadT (I0) mam ko-
ofpuieATOB cTEeneHHHX pAXoB (9) odyeHs yHOOEH Np: HOKa3a-
TeJIbCTBE CXOAMMOCTH CTEHNEHHHX DANOB, MPEACTAaBJAOIAX pe-
weHde cucTemd (5), WA 3@DEKTUBHOrO ONPENENEHUA OPOMEXYT-
Ka KX CXOOMMOCTU M OLIEHKM OCTATOYHHX WIEHOB.

Knacc aHamuTuyecKnx QyHKumik (9), YAOBIETBODADMAX YCJIO-
BuAM sBupa (I0), ABndeTcA KOCTATOYHO MMPOKMM. B uacTHOOTH,
NONIMHOMH JIOOOH CTelmeHu, & Takke Bce 3JeMeHTapHHe aiaredpa-
MYEeCKHe M TpaHCLeHIeHTHHe QYHKIME yIOBAETBOPANT YCIOBHD
(L0), ecom ux pasJORMM B CTeHNeHHHE DANH B OKPECTHOGTH
Joooit peryaspHo# Touxku. PeweHue cucremu (5), yHOBJAETBO-
pAnLee HavyadbAuM ycJjoBuaM (6), OyZem MCKaTh B BuOe CTe-
feHHHX DAROB:

B =) By (t-4)"

s220 ’

Fe)- S F-4)", w0) L e n), D
rn=0 n=0

5({}=i'3,,({-/0)" ’ u{(/j=§zz,;,,({-lo)f

£=041.
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OueBupgHO, HavaJbHHe xospdmumeHTH pasnoxeHuit (IT)

- -

‘ﬁl‘,o 2 '/i,/ » ?0 ’ ro » 50 ”{"o » {’50’1" (12)

4

B cuny (6) ompenendawrcsa 4yepes M3BECTHHE BEJUYHHH.

Honcrasnaa pasnoxeHus (9), (II) B cucremy (5) m cpas-
HuBasg KOS(PULMEHTH TIpM ONMHAKOBHX cTemensx Z-4, , moay-
UM CJELYOUYD CHCTEMY DEKYPPEHTHHX COOTHOWEeHM{ LA ompe-
TeseHna KoadduimeHros pasnoxexuii (II1):

- 7
(r *1)(”*'3)}3%“3 = E’U,',, 5;-4' Z('r'j)f '“'/J rest,

K*0 X-0
— -
n " -p.l,ﬂ - .ﬂo'n »
n 72
bnad —
[ ae., =) (& ?,,_,,)
. K20 =0

Zﬂ:(ﬂd)f,’,w Ny - 3)_(”‘1) es Tor

K0
Fd4
Z(t',ﬂ = _)___.at.,ﬂ—ﬁ 5;; 5
K20
7n-Q4R,... ; 7=01.
B mocnenHax COOTHOWEHMAX, M3 KaRHOK CYMMH BHIEJHAM
YIEHH, COOTBETCTBYDUME 3HAYCHUAM MHUEeKca: A-0 mn KN=x.
Torma mosyunm

[ﬂf/lflhe}ﬂ 72 = 2110 ? zrl ¢ ;;,/1 J?, * (X ﬂ‘j)-ﬂ',ﬂml.*

4

s [(mu)é’ -

Kt

A=1
= Fon '-/g_;u
Ree, -2(4,%) Z{c’”, 2 )- Zev Ern
Ned A=t



7-4

~Z;(”*j)?""‘ wvs " 32”:'{”#1)8"*/ 5”" »
- (13)

7":}71 =39, 2; +a; o 5,7 + 2 ai,n-n S ,
A=2

n0/2, ... ; t-01.
[Ipn 3TOM BHpaxeHus
-1 o
S () ) ()
A=t =4
fnojaraeM paBHHMU HYJO.
4, Ina KOK&3aTeNbCTBA CXONUMOCTY CTENEHHHX DANOB

(I1) n pamoB, moxydaemHx ¥3 Hux xadbepeHIEpOBAHUEM, MMO-
JIOXM /7,:z

[Pia]sA; 7
/81 R, L -
/2./< R ﬂf{,n,
[9al < § ;,/%ﬂ’
[U;,n[< Z/,;/?';" P nal?... ; =02,
Tie nomoxuremsuue nocromumie A;(7-012) R 54 (i-41)

m Vo4 NOANeRaT OupexeJeHun.
OyeBHHEHO, YTO HCXOIA W3 HadapHux 3HadeHm# (I12) &

(I4)

mOAb3YACh DeKyppeHTHHMM cooTHomeHuam:m (I3), Bcerxza MOXHO
IOXO6PaTh YOOMAHYTHE MOCTOAHHHE TaK, YTOOH YXOBJIETBOPS-
much cooTHomeHua (I4) maa 72=22,...,pP , Tne P -on-
peneseHHOe HaTypanbHoe 4ucao. Iad Toro urobw (I4) ymos-
MeTBOPAJMCE LJA BCEX HATypasbHHX YACenR 727 , CAGLyeT Mmoc-

vommmme A, , A, , A, A .5.% ,% .,/ uox-

a1



22

YUHATH YKA33HHHM HUXE COOTHOMEHMAM.
W3 peryppenTHux cooTHomesu#t (I3), B cmry (I10),(I4),

cnenyer, 4To

(neNn 2 e /s/ A, 2 /7,8, 2
Hiall ’Mt( Y Z”’ a( ) Z(” (_7‘”

HINI
“(n1
o a. .
/Z'n /‘ 1;;; * o ;;T(‘ 4 . ”'t
”/1— 7~4
le?/zn/se?ﬂe ” Zﬁ ”d (ﬂﬁ)‘ gﬁz x R(”.‘)«

zﬁm%Maq/QﬁJﬁ‘H1hﬁ%A5£Z'MJS(hﬂaA;Zax

"'4.1 ﬁ . ﬂﬁ*f l?ﬁ
L5 oIL I G

H'
[tin [< 8.5 P */a""/jﬂ Zﬁ (rur)“ 5 K=’
n=23 .. 3 £=07.
lonaran /f/>max{1,/,} B0 Boex wienax B mpasoft wacTa

cooTHoweHu#t (I5), KpomMe HepPBOTO YJeHA IOCJASLHEI'0 COOTHO~—
MEeHHs, DOJydAM
(1) ,2)/& </ s/,

Hn!
/A:/ﬁi T +/€fo/ﬁz {rzq)“"‘ (I6)
L

'y nvd
*&Z/{H Z d(ﬂ )d ﬁi IIL/ Z(m\‘j}‘[ﬂ”}‘

[5./<(A,2A,) 2,

4
at A




2z,/2,/<R% A, -,;/g- (ﬁ ﬂ’)// ZA.«(,,_A.)«

nes

pry

& (1= Yo rf ¢ /5 R 1T £ +J/?,/5,, Y 4

(r201)%*
+ ﬁ 5 H 7 et
L G B

/Z/,,,/-S,J?;I% /4,/45——+ﬁ5ﬁ£

fl-‘?,.?,... e i’a,./o

)
4"‘( 72-n)%

Teneph BOCOONB3YOMCA M3BECTHHMM HepaBeHoTBamu (oM., Han-

pamep, [1] ):

Z:.l < Ld y) » £ < Aa »
e K¥(r1-5)% " 21% bs K(R=R)* Rn"*

L
L«““a(ﬁ/)'

n=23..; of>1,
¥ 3aMETUM, 4TO TIpH 72 >2 uNMeeM:

Z, 2% 2 2%
TRl ) (e a)m<2)e? © Zla=2)%

4 PR, A z 2%
(ne2)rmet)*” Glasg* > “(n+g)m® © FZhl

Torna coorsomenuss (I6) MOXHO HpERCTABATH TaK:

[0l Z52 N [Bi 6] 24 B )R, </ Yso/R, *
cally * ./ A_Z//H”q

[/ (A, ),,”' ;
/?rz/-f /ﬂ, *2 (/l’z"/fe)

(17)
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/«'Sﬂ-»j/ /( 5 "'"‘/5/) ﬁ +,3°(/Z/f‘jg éddz/gs/r{{;:o

/utn//‘S-A[‘%"[ :o/*LA)5/“‘
7sR,3,...; 7-01,

Us (I7), oueBHNHO, BHTEKAeT, 4TO cooTHomeHuss (I4)
OCTaDTCA CHPABEJJABHMA IJII BCOX HATYDBJIBHHX WUCEN 7 ><,
ecau COGJRIADTCA CJASLYEE COOTHOMEHNS :

B Byl 2L )Ry s w1 . < 2R,
RR<A,
YA
* i CRR)4R,
(350 +_€.°‘/51/) R 2% /z’,/ .5 j:’z, RS5<S,
¥ +(/az o/ Zadﬂ)j‘

¢=0,1.

Temepe HOK8XeM, YTO CYWLECTBYWT HONOEKHTEJBHHE NOCTO-

(I8)

anmse A,,A,, R, A, 5, U, U 6 , yrosrersopsoume
cooTHoweHusam (I8).

donoxurexsuue wicna &, u 2/,  duxcupyem cosepmes-
HO MpOM3BOJBHO. OCTATBHNE NMOCTOSHHHE MOCJAEKOBATENHHO MOX-
YMHAM CAELYOUUM COOTHOMEHMAM:

0<8e U<
'e(/a{o/ A A )

(I9)

0<ﬁ<mz'rz 322 3?0 /
Zn« /83 *,3"1/,5 /»:3‘“2 S



0 < R. < min /1, R (P2 ~LuR)
2 teZ’,, *Zo\(

L
0K, < LA

R >

35., pxtlal 252 (¢
H>max//ﬁ AR =S5 R”

e
[;' =/f:x /51' *ﬁ/ﬁz‘,o *aé‘ﬂ,)ﬁ; +/21[,0/ﬁ,g *a”i *Ldﬂg Zlf 3 ‘
(=01,

Tbrna Jerxko nokasaTh, 4To #3 (I9) cienyoT COOTHOWEHHS
(I8). Tarum oGpasom coorHomeHus (I4) umepT mecTo AAA
BCcex 72=1,2,....

Tenepr nmoxaxem aCCOMOTRYD E DaBHOMEDHYD CXORHMOCTD
pagxoB (II) #a cermenre

[t-t[fek |, B-H

rne A - onpenieyeHHOe MONOXATENBHOe YHCNO, YIOBJEGTBODH-
pmee mocjaenHemy M3 coorHomenmf#t (I9).
B camom xesie, mMeeM, Hamp#mep,

/E’(i)/é? "Z/g//{ f/<?+Zﬂ .‘”{f'i',)z
sy
SZ;*KIZ.;%4+OO
H60, mo yoxosan of >7.

Pamu, mosydaemue B3 (II) mujyepeAn@poBandem Jmodoe UHC-
O pa3, OYeBEAHO, TAKEe CXOLATCA AGCOJDTHO @ DABHOMGDHO Ha
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cermeHTe /{—ﬂ,/‘ﬁ, , ﬁ,<é-ﬂ4

wi xe Ha oerwenve /Z-%, /44 , GOJME 3aUAHHOe
umeno O° >/  cuMTATH KOOTATOMHO GONBUEM.

5. Mosnpayace coorTHOmMEHMAME (I14), JNEIKO OLEHHTH OC-
raTRE orenexHux paxop (II). Hanpmmep, mne pama

B ] R, -8)" [ T-a) o],

Tne

G, <) P (tt),  as,

KNafred
fABJseTea ero OOTG'I‘KOM, nosyiaemM OLEeHRY:

(1L )< ) 1EdE-2)% S8, Hrfi-4)%

Y £X. 274 r. Ll L4

! 4
< Al. xd

Antteg

b0

J[E@L] < 755,

1=-01.
[ocrynuna 16.11.1978 Kapenpa acrpoHOMEHM

JUTEPATYPA

I. H.T.Marsapanse, Bwsui.AGactymagoxoit actpodus.odc.,
1959, & 24, I45-159.
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II.
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G3CVPN ALNV &) NAEN LBIICNL BNIANANL BILVBLIS
6NIBNENLIIC SAVINBLENX 3908N

M980309

V330I0n0 330venN BoLNVbn  mfAn LLIJENL BnIgemBolLoJe Bfiv-
3089600 32000 H33J006300 AmoAumdNlL PNgIHgBenVCIH 3uBem—
0I0v00 LNUEIBNL VBMEVLLEN oAmHL buAnLbmaubn B85 3Anj530L
Lobna .

w3 863MAn3900L yMIenEnI68I8nLLVA3NL BnpIdJcny Y3969~
68300 Po8m3NEI3ICIBIEN, AmD580G duenvS BmbIhbIdJony van
v63uANaNLLVANL BVbV3JOAN3s 3VdMBn3030 Bv55059887.
ev983033030n0 bLIBIBICON OBIAN3IONL JF53vEmdo pv 89~
@uLJd0nv GoLVdVBNLN 6vdmgdn.

NMagnaradze ~

ON THE MOTION OF TwWO BODIES OF V£ RIABLE MASSLES
IN A NEWTONIAN GRAVITATIONAL FIELD
Summary

A solution of the system of differential equations of regular motion
of two bodies of variable masses in a newtonian gravitational field is
constructed in the form of power series in time,

For the coefficients of these series recurrent relations are ob-
tained, which are very convenient for their computation on modern com-

puters,

The convergence of these series is demonstrated and the esti-

mations of their remainders is obtained.
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od0enbnl 36mdanL Boogen pfindnl mMpd6mbobn LVbICGENAMN
260296LngEnL IHMS JAN

Tpyon ToummMcckoro opaesa TpynoBoro KpacHoro 3HameHn
TOCYHapCTBEHHOT'0 YHUBEpPCHTETa

204, 1978

YIK 539.3.01

JMHAMVMECKHE 3AJAYM TEOPMM YIIPYI'OCTH IJifi OXHOPOIHHX
AHU30TPOIHEX CPEIL

M.0.bamexeitmpum, H.I'.HarpomBuin *

I. Q6o3HaueHuss M onpexmesenus. IlycTs E - TpexmepHoOe
e€BKJHLOBO [IPOCTPAHCTBO H D’ - goueunas 06xacTs U3 5} .

orpaHmueHHad OpoCTOl 3aMkHyTOl moBepxHocTER §=09D ; D=
ag;\j)—' , Tne aD_*aoa'l/s.

Beenem obosuavenmna: /=[0,+), Q- Dx 7, 5Q*-oD1,

Q- Q*yoa:

Byzem cusrats, uro JeJ (), O<ot<s (em. [17, [2]).

BexTop~byurmmo &/ 7 *— £, nasosem peryaspuoit 8 L7,
ecmu ueCL{DINC(D" ) 1 mweer unrerpupyemse 3 0 sroO-
pHe IpOH3BONHHE.

BeKTop—~pyHKIMD 2_1_-‘5-—'53 nasosem peryanapHolt B 0
coms Ue CD)OC (D) , uMeer muTerpupyemie B &) BTO-
pHe IpoR3BOLHHE & y,nome'raopse'r ycnonnfm

/le(r)/</—£7 P /é.z' U(x) 4—--, K =123,
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apu xecﬂ-\w(o;l) ,TIe 211(0;1)-{165;//1/‘1}’
[2)-{0 e f- ]} %

BexTop~dyHkiymo U:qQ — E, Ha30BeM peryisapHolt B
Q°, ecm uel £(Q+}HC:[Q-7 W LIS MPOM3BOJIBHO QHUKCH-
poBansoro Z¢/ BTOpHE NMDOM3BOLHHE 1O BCEM NEDEMEHHLM KH-

rerpupyemst 3 D .

BeKTop-pyHKIND % ¢ q —£, nasosewm perympuoit 3 &,
ec UEL (4 nc (0") , IV [POM3BOJBHO chcnponaauo—
ro %el Bropwe mpoM3BONANE IO BOEM MEDEMEHHHM MHTETDH-
pyems B O &

ng,@_\UZ(O;I), Vfé‘/oof,], f, >0:
Vi .
Ju (xt)c -£/ /‘-’?’ U,(x,¥)/</;‘}3 , Kf=123

. locranoBka 3anavy.TeopeMH eI HRH -~
cTBeHHOCT . OCHOBHHE 385aud NMHAMHKHA TEOpHM YO~
PyrocT# IJA OLHOPORHHX AHA3OTPOHmHHX cpen, 6e3 Or'paHMYeHUd
OOmMHOCTH, MOXHO CHOPMYJHMPOBATH CHELyOUMM OGpa3OM.

Hajitu peryaspHoe B 0 * pelleHe ypaBHeHUS [ 3] , [4]

AR u(=Y)- pFauet)-F&Y), (x9ed”, (@

yRoBJieTBOpAKIiee HaYalbHHM YCJIOBAAM

lim u(xt)-0, 1!i’imm a—?—u[x,{j-ﬂ, xed* (2)

{0+ g

M ONHOMYy M3 CJeXyDOmMX I'PaHUYHHX YcJoBuit

{u(z,{)}* fim {u(xf)/ £, (x0)edd” (1)t

x——Ze
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nim

= lim {Tlox ) u(x ) -#(&D), :
{T @zv)u(zi‘)} —{zg . Ju?)f e’ ()

rae u,u, i) - BEKTOp cMmelleHnd,

As// ‘P//ng 2 A‘/(f):j;; c;f/lai-fjfg > )c,j-/,e,.{,

Cejpg - ynpyrue mocrossue (57 ((;,;,,’- gf " glm"'*iﬁ’),
T - omeparop HampaAmesus :
7= // JXJ 0 V) J; /4 J £,p LR35
V- opT BHewselt Mo oTHOwewm® k¥ 0 HODMAMM B TOUKE
Ze5 , AL E.5) n f (%.%,%) sanamuue co-
orsercrsenso na &° u OQ BEXTOPH, A - IJOTHOCTH
cpens (Hm®e Synem CuUMTaTH, 4TO /)=1 ).
CnpaBenyuusa
Teopema 1. 3amaua (I)-(2)- (/V)t [/C“[.!Z) opu £~-0
Ff=0 B wiacce peryiApHHX BEKTODOB MMEET TOJNBKO HYAEBOR
peuesue.
JorasaTesscTBO. JIA OPOM3BONLHOTO DPEryAAPHOTO B & *
BEKTOpa MOXeM MHCaTh

l; .Ql‘_(x__’i) {A(ax)u(x,i)_ é%%i)- dx -

=7 aff { au(w 5'(””)/‘{’*
”(3 {/ //’[Bz V)u(z {)f ds,
.s

T'ne

(3)
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Ewy)-) c,,, bt duG)

"A of 01}' 5.:‘7, (4)

Bupaxexmo (4) Momxo NpunaTh BUK

£(uy)- Z Cojos Gt Sos > )

KER92

The 1[0 +.9 . ' 1,2,3.
&j =3 ;;j'”s zt) oz, ”J(‘r'f)/; XS =5

WsBectHo [4] , uro popma (5) mpe ycaoBmm €ef " Gn  AB-
JAGTCH MOJORMTENLHO OIpeNeeHHOA.

C yueTom aroro cBoicTBa, M3 Gopmysu (3) B ycioBusx Te-

[é—,f—zz(.z;;)/ﬂ E(u,u)-0.

M, caemoBaressso, U=0  y,r.n,

opemMH I mosyumum:

INI.CBepeHune K 3AANMUNOTHYECKUM
3agavam. Hugre, npn usydyeHMM BOOpOCa CyUWeCTBOBAHMAA
pewedut cPOpMYIRPOBAHHHX DUHAMUUECKUX 38434, MCIIOJNb30BAH
MeTOX, M3JOXEeHHH B padoTe [6/ . B aTOM mMeTome OCHOBHYD
poJb HrpaeT MCCJefOBaHue CHelAabHHX SJUMITAYECKUX 38134
K CBOHCTBa TeH30pOB I'puHa 3TUX 3a81ad.

PaccMoTpuM caenyouyp JJUIMITHYECKYO KpaeByo 3anaqy.

Haitre perynapHuft B D* BeKTOp 2~ , YAOBJIETBODADIMA
AR (x7) -t v(x)- H(xz) 2D}

YDaBHEHM0
(6)

M OLHOMYy M3 CJENYOIMX IPaHMYHHX YCJOBHA

{U(z,ﬁ]*_{(z,r) T (17)t
{T(ﬁZ,V)V(z,t)ji A7), 265 , (. 2.):
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rme 2€JT(6;) , Hwn #  ussecraue mexrop-dymmmm,
z
ompefenenne coorsercraento sa D * M (6:) u §x JI(6;)

(5 ) - rommiexchas nonymwiockoets ez > 6, > G >0,
0, = const, 6, consft,

CHayana paccmoTpuM sagagy (6) - (I.2 ).
flpencraBam BerTop ¢ B BuLe HBYX CJAT8EMHX:

1)
o v-vei )
rne ¥ ynonne'rBopae'r YCJIOBAAM
éj{dx)v[x .7)=0 , xed (8)
{ UV(zt)f -4(z7), =65, (9)
@)
a U - ycaosusm
G +
A(d.r) U’”[x 7) - rzj(x 7)) -Mxr), xeD, (10)
v(z r)} S/ zeb’, (11)
N(x z)- H(N)* L) (I2)

lmepT MecTa caenyoupe TEOPEeMH.
Teopema 2. Eomu VzeS:/4(%.,) - asamaruseckuit s /7(0;)

s
BEKTOD M Vze 77(5,): £(,7)el ﬂ(5}, Seh, @), 0?}5“’(‘-’:
1,
T0 CYymeCTBYeT eIMHCTBEHHOE peryisapHoe pemeHue ¢ 3a1adK
(8)-(9), mpx Vxed™ apanmruseckoe mo 2 B 77—[52) "

Wy < ANy 501, i
VB oy <Oy

TZie CEMBOJM / '//(af x) z /f '//(5,;,; 5) 0003HAYanT HOp-
My GOOTBETGTBEHHO B mpooTpancrsax { x( D 7 g (™G )

3 TpyBw, T.204 v,
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(cm. Hanpumep (27 , . I, § I5), J—);‘Co@', J;’”fﬁ/é’"y,
npu (J’.é")fﬁoo*x o2, , (- const , (@) -
nocrosHuag, sasucAumad or O (£(0) — +© | npu 0-+0);
C u C(@) ne samucar or 7.

Teopema 3. Ecau Vl’fa@_ T /‘/(r, ) _aHaJm'rnqecxuﬁ
s /(6;) Bexrop n VTGF@)‘M(,ijfw*), e @) ,

2) O<ol<
T0 CyWeCTByeT eNMHCTBEHHOE pEryJIsApHOE peweHde &  3akaum

(10)-(11), asamruueckoe o T B 7(6;) upn Vxed® u

WMoz « LIPHC W ey (I5)
WMy < €/ MO W oty (T6)

/ gz(., 7) /éo*.e) < 6(”7/ 7/” JH( ) //(@'0) ’ (17)

G ) +//M( ’ Z)//(ao'f)])
rne D CD" | J=min/y-4) pH (y,y?eéw}d,@:
¢ - const , { (J) '~ NOCTOAHHAA, 3aBUCAWAH OT O ﬁ‘(d?--oo
apu 6—=0 ); C u C(J) ne zasmcar or Z° .

1Y, llokasaTeabCTBO TeopeMH 2. B ycnoBumax, HalOREHHHX
Ha ynpyrue MOCTOSHHHE C,/- , cncrema (8) sBiaserca
CaMOCONPAKEHHO, CHILHO BJumMITHIEcKO# cuctemoit /7] .

Vicomonp3ysa nonoruTENBHYR ompeiesieHHOocTh dopmu (5), Jaer-
KO IoKa3aTh, 4YTO ofnHopomHas 3amada (8)-(2) (xorxma £ = 0)
MMEeT TOJNBKO HYJeBOE peleHue,

Kax Owio aHOHCHpoBaHo B padore [8/ , OCHOBHHE 3amaun
CTATMKA aHA3OTPONHOK TEOPHM YOPYTOCTA MORHO HCCJIELOBATH
MEeTONOM NMOTEeHUMAaNa M CHHTYJADHHX MHTErpaJbHHX YpaBHEHM,
Huxe OpMBOIMTCA HOOXPOGHOE JOKA3aTeNbCTBO CYLIECTBOBAHAA
peleHuss T.H. mepeofi ocHOBHO 3amaum (T.e. 3amaum (8)-(9)).



dycTs r °// /,;://,, 3 QyHuamenTanbHOE pemeHUe ypaBHeHUs
8): AQGz) ()= )L,

rne 6(*) - pacmpemenemme Impaxa, X =//d:,///,,, - emd-
HyqHas marpana. CsoiicTBa QyHNaMeHTaJbHOrO pemeHHd 1A oG-
X JUMIOTEISCKAX CHACTEM H3y4eHH BO MHOIrMX padorax (cMm.,
gamp., [9] , [10/ , [1I] ).

B HameMm cJuy9ae MOXHO IOKa3aTh, 4TO NpeoGpa3oBaHHe
@ypre OT JIOKaNbHO HHTErpupyemoil MaTpHIH b =//5j,j/[,,3 R
rne .

by()- il pet;,
.
£ - MHAMAs eIEHHNA, ach(ﬂ) - axrebpamdecKoe MOMOJNHe-
AMe 3J]EMeHTA Auj(‘}”) marpame A (. z’p) , ABnAeTCH GyH-
HaMeHTaJbHHM pelleHnmeM, T.e.

[(x) 54 [6()e g, (18)
&

dopmysne (.L8) MOXRHO HmpERATH BHA:

f(x}: g];/x//['(x,y}dy, (19)

rpe

C) il , bslas)-Ba@)™), ni-t2,
o= (6‘05}", siny, 0), a(x) =//a,9;Kz')//3, 3 — OpTOroHasNbHaA

MaTpuna, B KOTOpPOi a,., 7%7" s N=lRd.

U3 fopmymu (I9) oduemmmao, 4TO /;6(m(€',\{0}) R AB-
ageTcAd ONHOPOZHOK dyHKumel cremend -I.
PacomoTpam 00o0ueHHHEe MOTEeHLNANH OPOCTOTO K LBORHOIO

CHOA: V(z) }/f'(g -x)y[y)a; J , (20)
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W(z) =5//r(o°x A=) $6)%35,
roe ¥-(¥, 7 Sg') z Y-(X,Z, %) - miorsoctH

/
IOTEHIAAN0B, CHMBOJ (7" o6osuauaer TPaHCIOHMPOBAHAE

>
MATDHIH, 77 -OpT BHeuHell MO OTHOWEHMD K J  HopMaim
B TOUKe gteS.

Ucmonbays pesymsrats pador [127 , [13] , momio Xoka-
3aTh CJCLAYDINE JIeMMH.

Jowa I Tx Pel75), SeJ[ (&), op<<!

BEKTOp, onpenexeHHHit gopmysolt (21), ABNAETCA peryJsspHHM
p D° pemenueM ypaBEeHus (8) m

[WE)] - <496+ [[rona) (v-2) 93)5 25,2

Toe CHUHTYAApHHA MHTerpax B mpaBoit gacTm paBeHcTBa (22)
OOHAMAEeTCA B CMHCJE IVIABHOT'O 3HAYEHHA.
[Ipz 3Tom

//W//(ﬂfﬁ)ﬁf//f//(é&ﬁ) , #=01,
Wl o < Sy, 5 2°

C=cons#>p » C(@@) - nocroannam, sammcsues or d-minfy-4/,
npn (¥, 4)€5 x 6

Tewwa 2. Tpr Pel(S), S¢ /4 @), O<pwoi«? Bex-
TOp, ompeneJyieHHnA gopmysoit (20), ABAAETCA peTyNApHHM B
D* pemenneM ypaBHeHna (8) m

{ros i)} - ) frtmmiriv-2)9m)%3 @
S

%63,



TIe CHATYJApHHI MHTerpan B OpaBoit YacTd paBeHcTBa (23)
[IOHVMNAETCS B CMHCJIe TJIABHOI'O 3HAYEHMA.

[py sTOM

/V/éo;'o) < C//S”/é‘iﬂ) ’
Moty </ snp
Moy < ey, 3e:

C=onst>0 C[d') - mocTosiHHadA, 3aBicAmas or J=.izin/¥-%)
npa (;gg¢h9;7x¢2221

Bymem HCRaThH pemerme 3amau# (8)-(9) B Bmne moTeHuMana
(21). Torma maa ompermeneHMA MCKOMOX IJIOTHOCTE Y mOJNydEM
CHHT'YJISIDHOE RHTErpalbHOe ypaBHEHHE:

K= £5@) /| T V2] A(3)dy5 = f(z,;), (20)
S Zeo.

€

ConpAxeHHOe OXKOPONHOe yPaBHEHHe MMEeT BMN:
K (Ple)=f 5”@3//7 Bz, o) -2/ Hl)%5-0, 265, (25

9T0 ypaBHEHMe NONY4aeTod, eciu B o6nacTe o0  pemeRme
ypaBHeHas (8), ymoBieTBOpADmEE YCJOBHMD
[Tl IVE) -0, (26)

dyneM HCKaTh B BUKe NOTeHumana npocroro ojog (20).

CornacHo ofmeit TeopHyM CUHTYAAPHHX HHTErpaNbHHX ypap-
nenutt (em. (12/ , [14/ , [i5] ), mna mopmanbhoft paspemsu-
MoCTH ydaBHeRHMA (24) RXOCTATOMHO NOKa3aTh, YTO €I'0 CUMBO-
JuuecKut nerTepMuHaHT OTJHYEH OT Hyad.
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5%) @)
XapaxTepuCTMIECKAEe MATDPHIH z X , coorBer-
cTByuMe ypaBHeHuMaM (24) u (25) B Touke zes , BHUKC-
JADTCA (POpMyJIaMi

Xe)- d -}/ frthog v)/"(f(z)})// @

X(z I)=2£ / }/’2[7’(6’(3) YN Ez)3 )// (28)

me SeL 3— ég ) &-Vbilrxs
ODTOTOHANLHAA MATpHUIlA, B Rowopoﬁ 4«, (Z)=% > #=42,3,
5’ =/§/“o‘5'ﬂ ’ ;2 =/§/51h29 ’ g =(§4, gg,o).o 0 P< 2T

Jlerko moxasaTh, 49TO Takue Xe (C TOYHOCTHHO IO 3HAKA)
XapaKTepUCTMYECKME MATPHUH IOIYYanTCHA NPH PacCMOTpPeHUHM
QHAJIOTHYHHX 381a4d IOJA [NOJYyIPOCTPAHCTBA

” _ 3
- - »ra <?/
E;(V)-{ref/xgyzpq/ " é;(y} /xezf;ézj' % e <97 5
eCJIM peuweHus MUYTCS B BHIe MOTEHIMAJNOB ABOXHOIO M HOPOCTO-
ro ciaod. TyT moaxygaprcs CRHTYIADHHE HHTETpaNbHHE ypaBHe-
win na OF, (¥)=06,(7)={%ebs /) R4 =0f .
Aot

Vcoomb3ya TOT daKT, 9TO CHMMBOJMYEOKHAE MATPHUH TAKMX yp&B~
HeHmit coBHamaLT ¢ mnpeodpasoBaHuAMKE Dyphbe KX CHHIYJAPHHX
anep (cm. [14] ) & 49TO 9TE CUMBOJMYECKUE MATDHAIH conna.na-
pT (C_,TOYHOCTHD MO 3HAKA) C CHMBOLMAECKUMZ MATDHLIAMH 6C %)
1O (X) COOTBETCTBYDUMMI xapaxTepncTuxkam (27) u (28),

:5/72”(3 8- [RB)]
6/% (x.5)--AP),

rae



Zo(8.8), B/Plwss, L loind, JTVEE
REB)--L [ T(6(2)n. )B(800) (29)
1‘2

p=(B,A,R), L*(L) - xycowo raamxas xpusas B Bepx-
aéﬁ (HumHe#t) KOMILIEKCHO# MOJYIIOCKOCTH, OXBATHBAWMAA BOCE
xopun ypasuewnn defB(6(z)p)-0 OTHOCHTENBHO /3 C
NONOXUTENBHHEMM (OTDHIATENBHHMA) MHEMHMA dacTaAMZ (B Hamem
cJiydae EMEDTCH TPH KODAA C HOJOXATEJIBHHMA M TPX KODHA ©
OTpULIATENBHEME MHMMEME JaCTAMA).

Jlerko moxasarh, 4UTO ﬁ’,(,:-) ABNASTCA ORHOpomHoft oT
(/}»/5) dyuxmmeit HyneBo# cremend; moaTomy Ge3 OTpaHHYEHHSA
OGIHOGTA MOXHO cuuraTs, uro /A/<1

C mpyro# cTopoHH, 3ameud LA HOJYIPOCTPaHCTBA 5:( ’9
N3BECTHHM OGpa3oM (mpuMeHeHueMm npeodpaszoBanus Pypre) CBO-
IATCA K KpPaeBHM 3ama4aM IJIS CHCTeMH OCHKHOBEHHHX RujdepeHin—
alpHHX ypaBHeHmii. Hampmmep, 3amava

ACx)V)-0, xeL(¥),
[TExIV)-76), zedt, (),
tim d—%,,IJ/[x)=0, meQ1, Mf=123;

/2f~» 00
CBOIOHTCH K 3apa4e
A(K(Z)Q)M(p’ %)=0, 5, >0 ’ (30)
;ﬁﬂé T(6%») MR3,)- F(-P), (31)

m L MPE)-0, wear, P(2.8), (32
R MPg,)-0, w01, Z

e ?:‘-(t}g,-t,g, fg- ) . 52" - npeoGpasosanne ®ypre
BEXTOpA .7': 7
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CwibHas 9JUIANTHYHOCTb CuUCTeMH (8) maeT BO3MORHOCTH

IoKasaTb, 4TO CTOAdHH MaTpUIIH
N7 /’3
N7 E,) =5 / Bléop)e™

OpefCTAaBJIAOT JMHEAHO He3aBUCHMHE peweHus ypabhenusa (30),
CTpeMAMecH X HYMO OpY 5 —+c0 , LA Voe £, \ {0} ’
a CTOJCILH MaTpULH

N(z3,) -5 fﬁff(z)ﬂ)f’ Gs’a’

ABJIAITCH JMHEHHO nesaBncmumn pelleH!AMA, CTPEMANAMEACS K
HyJOO mpu 53-—-00.

Ecau remepp pemenue 3amauu (30)-(32) uuem B BUEE JH-
HeitHoi KoMOMHaIMK CTOJCLIOB MATPULH N ) , To, B ouay (3I),
IJ MCKOMHX IIOCTOSHHHX HoJayusM JimHe#lHyo cucremy anredpam-
YeCKNX ypaBHeamit, ryiaBHasg maTpuua KOTOpoi OyneT 19(')(,5}

(em. (29)).
C yqe'rom dopMyJIH

f A(é’(z)ﬁ/v Ads, - [T )M i/,

B —;4 Corog Gt S 9B,
5702 —

e 0<% aq,<@, < +00 , M _ gewmmrercHo CONpAREH~
muit ® /7 )
M, a’/‘/
}) )) v Z é’
Stz g g /

JIETKO IOKa3aTh, YTO ONHOpOmHaa 3ajada (30)-(32) mmeeT mmmp
TPUBHANBHOE DelleHNe,
/13 aToro daxrta cieryeT, 4TO



Vie£\ {0} : afez‘ff(')(ﬁ) 20,

AHaJIOT¥4YHO OOJyYMM, UYTO
Vee£ | {0} - a’effi(.)(ﬁ) *0.

Taxum 06pa3oM, CHUMBOJMYECKHAE HETEPMUHAHTH, COOTBETCT-
pyomue ypapdesusam (24) m (25), OTJIMYHH OT HYJNA ¥4 9TH yp&aB-
HEeHMs HOPMAJBHO DA3PEMmUMH.,

MoxHO TOKA3aTh, YTO COOTBETCTBYNUME EM ONHOPOLHHE ypaB-
HeBMs AMENT JAmb TPUBHUANBHHE DEWeHMd; DORTOMY MHUEKCH CHH-—
ryaspaux omepaTtopos & z N * PaBHH HYJO B HEOXHOPOIHOe
ypaBHesme (24) paspemsMo IOpE OPOK3BOJBHOK mpaBoik qacmﬁ .

Tenepb, MCHONAL3YA JemMy I m Teopemy BiOReHEA LA pene-
HUA CHUATYJAPHOI'O MHTErPaJbHOI0 ypPaBHEHUA [ i2] , nerwro mo-
BECTH IO KOHIA XOKa3aTeNbCTBO TEOPeMH 2, ¥.T.I.

Rameuanme I. Ilocae Hame#t padors [8/ mossmnack padora
[16]. B KOTOpo#i Toxe cHopmMyNMpOBAHH TEOPEMH O HOpPMAJBHOO-
TH OIEepaTOpOB A w KA no CYmeCTBOBAHUN peilleHUsT OCHOB-
HHX 348849 CTATHKA AHM30TPONHO! Teopuy yOPYroCTH LJIA OXHO-
ponmsoft CpemH.

Y. Tensopu I'pnHa, Teusopom I'prHa nepsoit
ocuogyoﬁ 3anays IS ypaBHerusa (8) Oymem HASHBATE MATPULY

'9 » YROBIETBOPAVUYD CELYOWAM YCITOBUAM:

) Ven)s@ >IN\ D+ Ylwg)-Ix-5)-5l2.4),
A - /[x,y)€5 "x ‘5’71._.5/7,

2) Vix,)eD*D" : A(oxz)ilay)-0,

3 V&,y)eﬁ'xa@" :/ya?.z,y)/za

Wl



4e

Hcnoae3ysa pesyjsTaTH padoTH [17] , MOXHO IIOKa3aTh
cJeLyniMe NperIOReHus,

Jemva 3. Ecm(‘)seﬂz (¢) , O<ck<1 , T0 cymecTmy-

er Ten3op I'puHa 5/ nepBoil OCHOBHO# 3amaum A ypaBHEeHUs
(8) @
(1) Vi ’ /!
g eClaLe) g_z.eﬁ(e,oc,d ) Vet'6(0), xa
”" B 252"
X

Veye@a\a [y o).

Onpenenerme xnacca &(772,d, A)  om s [127.

Tensop I'puHa BTOpOit OCHOBHOM 3amauM InA ypapHeHus (8)
ompeznenseTca anajaorudHo (cMm. [I7] ) u mveer Te ®e cBolicT-
Ba, 49TO I TeH30p I'puHa nepsoil 3amauH.

YI.JorxasaTeabrcTBO TEeOopemMHJ.
Heoonessys amemmy 3, MORHO IIOKa3aTh, YTO BCAKOE peryJspHoe
pemeHne 3ggaun (I0)-(II) ABIAeTcA pemeHMeM HHTETpPAIBLHOIO
ypaBHeHuA

€7 @) )
Bs)-vf Lcp sy Lo,
/M /M

A, HAoGOpOT, BCAKOEe pemeiMe ypaBHeHHs (33) mpy ycaoBHAX
TeopeMd 3 ABJIAGTCA peryiapHHM peweHuem 3amaum (I0)-(II).
Teneps, nnd 3aBepmeHMs KOKA3aTeJbCTBA TEOPeMH 3 CJe~
IyeT OOBTODUTH DACCYXNEHMe, NpuBenenHoe B myHkre YII, na-
parpada 6, padoru [17/ .
YII,OcHOBHHEe TeoOpeMH . 3 Teopem 2 1 3
¢ yuerom dopmyiu (7) cnenyer



Teopewma 4. Eom 564@(), Vre]]@)-f(,r)eé’l'(ﬁ),

0<peote? HE,2)eC(D7), Veel, Ve D™ A% i

M) -suamurauecxne o ¢ 8 77(¢ %)  BexTopH, TO Cy~-
IecTSyeT eNUHCTBEHHOE peryaspHoe pemeAue & 3axaum (6)-
(I.7 )", ono aaserca aamrmisckmm o ¢ B /7 (0 ) &

1€, ) < c/t//fﬂé, sy "1 VB, , ) ]
VICt ) < e VA gy el V)
A, 7)/45,1,;)/ g
V0CeN o < COYrr Uy VA2 )

AHE ey T VEC D, )

a@‘c.@j O=min/4-8), (%4)€5x o2

Tenepp, DpuMeHss cBolicTBa npeoGpasopaHud Jlamnaca, Te-
opemMy 4 ¥ cxeMy MCCJENOBaHWA NUHAMUYECKHMX 38184, H3JOXeH-
HyoO B padore [ 6] , MOXHO JIOKa3aTh CJERYDIYD OCHOBHYO TeO-

pemy.
Teopewma 5. [lycts 5&46‘),

Viel: FL.2)el7D7), Vaed': Fla, )el(7)
Veel A 0)e6™15),  VaeS- £ 26 C D)
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bl

Vaxed™: f;m —F/xz’} /3 ff=0,—5,

Vzes - {f_’{% o f[zl) -0, wm-05,
0</6<o€éf,
kpome Toro # , # K MX yKa3aHHHe ODOUSBOZHHE MPU GOJb-
wsx £ 0O MOLY/MO OTpAHUYEHH BHDAmEHUEM C exp (6, 2)
(C- const>0, & =const>0).
ToTHa GyUECTBYeT eNMHCTBEHHOe peryaspHoe 3 &  peme-

Hue ¥ 3amaun (1)-(2)-(I)* u oHo mDpemcrammmo B Bume:

6+t
%
7/@5/3}%/ € yxydy , 6>6,
0-too

rae ¥ - pewenue sageum (6)-(I.7 )" mpu

Hlae)-[ e e ),

%(z,?/-/we -ﬂf(z, Z)d¥#
Aet > 8>

3amedaHne 2. CoBepmeHHO aHANOTHMYHO UCCAENYOTCHA K 38Ia-
qu (1)-(2)-(I)", (4)-(2)-(11)1. MOXHO HCCJENOBATH TaKXe
InHamIdecKne Sanedd LIS ORHOPORHHX AHM3OTPOINHHX YIpyI'HMX
cpel OT'PaHMYEHHHX HECKOJBRUMA 3aMKHYTHMA IIOBEDXHOOTAMH,

[locrynuna 9.01,1978 H opuxaanHoit MaTeMaTUKY
TTrY
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JleTepMMHAHT 3TOl CHCTEMH COBNAZaeT ¢ AETepMUHAHTOM CHCTE—
vMd (2.11), oT/aMYHHM OT HyJA.

AHaJIOTMIYHO pemaeTcA caenyvuag 3axada:
Haitrn B oGnacrr Uy (VV 14,.. ,fé) peryApHHE BEKTOP
—» (&,

?2402 24:*%) , yRoBaerTBopsoupit cacreme (3.I).

TpaHIYHO~KOHTARTHHM YCJIOBHAM:

. (U"E) - (T =)0,
2 T[’"zj“’(z)) (TTT " z)-0, #12.
5 (Td™z)-0

dTa 3agada ¢ OoMmoupb OpencraBiemms pemeHss (3.3) cHcTeMH
(3,I) ceommTcA K anareSpaydecKoi CucTeme, NETEpMHHAHT KOTO-
poun OTHARYEH OT HyJHA,

Tocrynmaa I3.M.I978 HVM npuwyanfoit maTeMaTHKH
TTVY
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M., Bashelishvili, L.Giorgashvili, Sh.Zazashvili
EFFECTIVE SOLLUTION OF SOME BOUNDARY- CONTACT PROB-

LEMS OF STATICS FOR COMPOSITE ISOTROPIC BODIES
Summary
The first basic boundary value problem o!l statics for a concent-
ric isotropic ring is solved by a new method. The boundary-contact
problem of statics for isotropic bodies, composed of n consentric cir-
cles is solved with the help of this problem.
The solution of the prodein is recieved in the form of absolutely

and uniformly conwvergent series,
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0dnCnlLNL 3GmAnL Boagen ofndnl mHpg6mbobn LLVbLINBBNgM
J60296Lng3500L GANEI00

Tpyou Towmcckoro opreHa TpymoBoro KpacHoro 3HameHM

TOCYIapCTBEHHOI'O yHUBEpcHUTeTa

204, 1978

YIK 517, 5I2

OB OI'PAHWYEHHOCTH B IIPOCTPAHCTBE L YACTHHX
CYMM PAlIA QYPBE-CTHIBTBECA OYHKIMM C OIPAHM-
YEHHHM W3MEHEH/EM

T.C.fraxoB

o
MlycTh 5{({) = Z%"—St'ﬂlff , THe DAL oopaBa 0xo-

74
IETcAd Bobay. M3 reopemu I paGorH 6 & Teopemu Kapamara
4 cJyenyer, 4TO OrpaHA4YeHHOCTDh NOCJIEKOBATENBHOCTH HH-

TerpauoB

//Z«l cos it [dlf (=42,3...)

y 274
paBEOCWIBEa ToMy, 4T0 % (7)  ©yTH orpamwdeHHoft Bapma-
nan Ha [ORx] /-%”V/ "

//f(l) S (LNt -0E) (n+),
U3 3aMedaHn 2 pado'ru 6 HemocpencTBEHHO clexyer, 9TO

ecnr paxR Z ‘1‘ A8 cos ¥ BCOIYy OXOmMTCH, €I'0 cymMa .VeV
N:I

[T GN 0 ()

T0

S Tpyms, T.204 v,



FL 4

S oA, sin K2 fitt-00) (7 —ec0)

o0 A7 (2)

OGpaTHOe yTBepXueHHe ABIASTCA TaAKXE CJHEeNCTBHEM 3ame-
wannA 2 padoru /6/ . Oromma Jerko saKJmw4yaeM, 4TO LJA Opo-
msBoubHoRt Gymxmmt Y6V ms yonomma

[0S0 )efit-0(4) (=),

rae 5. ( ¥) - uacruam oymma pama dypse max ¥ , camexyer

COOTHONGHHE gy
SIS d#E-00)  (r—x)  (a)

0

Opepuozenwe I, Ecmn Y€ V a Ipa HexoTopom L >7

[ [T96-4)s4)-290) i} = 0t)  (3~0) (s

TO

2%
SIS (Nt -00)  (n~a).
[

JocTaTouHo OORa3aTh, 9TO BHOOJHEHO yoxoBue (3). Ho

/7 92)- 5,008 it s@fr)‘f{/z"(f)-im’i’)/e?% '/?/.g i)

H, Kax H3BECTHO, IOCJenHmil MHTErpan He OPEeBOCXOLHT

L’,,E,‘,[V/Lp , tne L,( 5’)@ - HewIyumee OpHGJMREHHE TDUTO-
HOMETPHYECKUME HONMHOMAMA QyHKUAE # s IIPOCTPAHCTBE l;f ,
a qo -KOHCTaHTa, 3aBEcAmad TONBKO OoT 2 . Temepp HocrarTou-
HO 3aMeTHTH, |TO A QyHKumm, ymomierBopsome#l ycsoemp (5)
(cm. [2] orp. 35I),

66



£~ 0(F) (n—o)
lipepnoxenae I spiaaerca ododueHueM TeopemH XOJMaHma K
Teomz [5/ , moxasaHHOA mmu mig P=2 . Lug 3Toro cxydas
cHelaeM eme ONHO 3amedaHue: ech YeV u

[ al)-40)f “olh)  @—w

Koried
rme & () u 4(Y) . Koadbummenty dypse, TO 4acT-
Hie cymmH Qyppe~CTHabTHECa QYHKIMMA ' Or'paHHYeHH B 4

OGo3naunmm uepes ¥ mocirenoBaTEILHOCTS HaTypaJbHHX

yucen 777 ]ﬁ,, . B nampHefwem 3Ta mOCJENOBATENB-
HooTh (QuxcupoBaHa. Uepes C(#) odosHauum krace HempepHB-
HHX [epUONMYEcKMX UyHKW 7 , IS KOTODHX UaCTHHE CYMMH
pana Qypee 5 ( f) PaBHOMEPHO CXOZIATCH.

Teopema 1. BumnoJHeHye KaxmOro U3 YCJIOBUiL
LeV, //m) 5, (BN dt=0Ch ) tx —)  (6)
//Zf’,l,, cas ¥ [dt = 0(7) (7)
o 'y
Heo6XOomuMo ¥ AOCTaTOuHO, 4TOOH (odo3Hauemus a3 [1/ , orp.
282) /lyjé’([, [(A,)).

IokasaTesbCTBY 9TOl TeopeMd OpERIOmIEM CJELYDUYD JIEMMY.
Jemma I. IlycTs )fé'V , TODIa paBHOMEpHas CXOLAMOCTD

pra Z” Ax /a,(/)cos xf + §.(#/sin /t‘z{/)

24

(8)

TIe &-(7/ ’ fr/// - KoapdurmesTH Pyppe HJA HemnpepHBHOM!
dyHKIMAY f » P&BHOCWIBHA COOTHOUEHMUW

Z‘ A (2, 31/1/4 8, cosnwt) 0(// (7 —20) (9)

Koned G7
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paBHOMepHO Mo £ .

JloKa3aTeNLCTBO
npn eV pax Z’l G fs{””{) ABAET~

ca panom dypee Henpepunuoﬁ @ymumnf ( I , orp.282).
JleByo yacTh paBeHcTBa (9) mepemmuem CJELyOUMM OCpa-
30M:

Z&%(a Sérnf - 4, mm’)alfz'-f)/ L) -

Karres

Rt /4 spefi- pO-5BH)
@
me #(2)-) %2, 4 (w/:/g @)e%,

n BOOHOﬁB3yBMGH pPaBeHCTBOM:

¢ /// @)-5 ) t)alle -t ffH)-T(2)Ti®) -
-GN - /,6’( Y-5u G, Y- Y} H08)- T B,

Tne 7; { b4 } - [OJIMHOM Hauayumero npulimeenus QyHRLMEN }f

B L L]
H3BecTHO, 4TO IaA GyHKIMK eV 5,,/5%, =”/}z£)
( 2 crp. I39, cTp.274). 3Hayur,

maN /Zn'ﬂ%(a# ﬁfﬂﬁ;-f caﬁmzy/émax/f(f/-

O ¥e o o

LGN £a (%), - £ an/h ) -5 GNE)

' B HeoOxomuMocTh ycJuoBKMA (9) oueBmpgHa. I[ycTs uUMeeT MeCTO

(9). OGosHauum uepes %(f/ cymvmy Bamne-llycceHa maa
GyHrIMA f . U3BEeCTHO, 4TO LA HENmPEePHBHOA QyHKIMHU F

matfea@)Efe FrmanffE) = T(HY)-1)-0(2)



paBHoMepHo mo # , a mag GyExwm J , umewumelt HempepHs-
HYD ODONSBOREYD 7 [% ()] ~tn (£).

Bocnesb3oBaBuick 3TUMM CBOcTBaMuM cymm Basne-llyoceHa
HepaBEHCTBOM BepHuTeiiHa JLIA NpOW3BOXHOA TDUTOHOMETDIYEC—
KOTO HOJMHOMA, MONydaeM:

man/BE)-5(BN2))> % /e (RS (B YR)>
33_;2 max/[t,,(f -‘Z(ﬁ)}ﬂj/ Z max/Z}z (Jf;/(f) ~
£+ L ()-S5 N ) - Oh)+ 2 mo @) -5 )E)

(72—o0),
CeOBaTeNbHO, CHPABEANMBO CJEAYDIEe COOTHOMEHH:

/D)5, (GNE)- 0 ) o) 5N ,
(n—

K3 KOTOPOT'0 HKOCTATOYHOCTH ychomua (9) soHa.
CroesaeM IBa O4YeBMOHHX 3aMmevyaHpma K Jemme.l,

I. PaBHOMepHag CXONUMOCTH HOCJENOBATENHHOCTH YACTHHX
cymm mopamka 7%  pana (8) paBHOCHIBAA COOTHOWEHMD, IO-
aydenHoMy 43 (9) sameHoft 77 Ra 77

2. PaBHOMepHad OrpaHM4YeHHOCTh HACTHHX cymMm paAza (8)
DaBHOCHNBHA yoxoBmo (9), ecau B Hem O Manoe 3aMeHUTH HA

0 Gompmoe, U3 semvu I cxemyer reopema Camema (cm. Bapm
H.K. TperoHoMeTpwueckHe pams, orp,I91) mpw (Au=s, #=42,...)

[lepeftnem Tenmeppr K RoxkasarTejbcTBY Teopemd 1. Tak ke
BumONHAeTcH yonomue (6), To ms papeworBa (IO) onexyer co-
OTHOMEHKE

T o (o it srt)- et -, (4 f -

)’lfk 41

"‘/ F-ren i 4.0)- é;#///f S, Wojt-o(%,)



paBHOMEPHOE @O 7 A Ha OCHOBe JIeMMH cJenyeTr, 4TO

{"x}&(a[(/‘))— i3 ycnoBuA Xe {J,,]é’{l;f@')) cnenyeT, dTO
KeV ( [1] crp.282).
HokameM, YTO B BTOM CIy4ae BWIOJNHAETCA E DABEHOTBO (5):
"y 7

S35, (g Xt -0(%e) (e
o

LiomycTum mporuBHoe. TOrZa
Lom 7 1% - (R YOI = o

MOXHO MOCTPOZTH MOANOCAEXOBATEIBHOCTH NOCJIENOBATENBHOCTH

K ~#2n} , EOBRETBODSDWEH CASLYDIMM YCJIOBHMAM:
ﬂm +4 > eﬂm

it []548) - (S NN 7

Bospmem 7{ B BUUe cJengyvmero psaga:

A1)+ Yo 2 [3i93(%, 5, (S )
MimeeMm ij/ﬂ”’“ < i’//em < @ M, 3HETHT, feClo,2x]

me(
MoxHO LOK&a3aTh, YTO

i ')'% (ax(f)ﬂ'rle-é(f)casx{)# 0(%;:)(’” ~o0)

Kaltyt!
Orcona [Jlx é (6', A (”)) . 3TO MPOTABODETME M HOEA-
3HBAET MOOTATOYHOCTE YOJOBMA (6). PAaBHOCKIBHOCTH Xe yOJIO0-
BuA (7) ycaoBmo /ziy fé{[, l'(/‘)) cJenyeT H3 TEOpeMH BaHaxa-
lirefigraysa, ecJad 3amMeTHTh, 4TO

5 0l -2/ Het) ;’u p—

8CTh MOCJENOBATEJIBROCTD JEHERANX, HempepHBHHX OHepaTOpOB,
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neitcrBypumx 3 £ B £ . Teopema 1 HONHOCTHED JORA3aHa.
Kax CJIBNCTBHE 3TO#A TeOpeMH IOIydaeM.

lpepnoxesue 2. lyoTs /%) - $yHROEA ¢ OTpaHMYEHHHM
A3MEHeHneM 4 ¢ pfmom ¢ypre-CTmipTHECA

d¥(x)= Z,z,, O30y X + My, 51006 T

B KOTODOM ﬂ‘,,/ﬂ >sA>1 (#=14,3,3,...). Torma
YaoTHHE OYMMH 3TOTO pana orpaumuens B Z .
HeltcTBATONBHO,

//}’-5 (,V)/(X)a’ //f 571,,(}0)-# e 4 5!:‘,,, f/x)/'z_

ﬂy,/ -7Zy
= / /Y-6, ”M_ 1, 2, /(x)o’x,
e 772, =72, ~7,-1, 0;,,,,,(5‘9 muZ 5 (50

Ve f2-m2

cymma Bamne-[lycoena. Jlerko 3ameTETh (OM.,Hampumep, 3 cCTp.
[27), 4To o7

S/~ 4, m, (NN = O, (7))~ O37,)

lpepmoxenne 3. Jina QyHKuME G OTDAHWYSHEHM M3MEHEHHEM
f(x) DABHOCHJIBHH CREILYDUHEe COOTHOMEHMS

[J06)-a Nl -0, (e,
/)5, (Fe)fde =0F), (e,

( ¥ - compaxensas ¢yHkmA k¥ £ ).
IiA mokas3aTeNbCTBA BOCHOML3YEMCR Clenyomeil Jemmoit,
Jemma 2. i TOro 9TolH eV HeoOXORKMO ¥ XOCTaTOY-

o (9X)- e )itt ~0F) (=)

ipmBeneM MOKA3aTENBCTBO HEOOXONMMOSTH HOCJAEXHeI'O yCJIOBHSA.

JeltcTBATEIRHO, ‘//'Z [@’ /I/; } _ Y"Yt’ )b/; -

HO, 9TOOH
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ax &

- 5 ﬂ [t 8)- (- f// (2’5’::”/;/{))‘: Y /dx

o7 2 My F
S/ttt e tase f1/) ) -
27 Wy

/ / / Tee-1)-95-2) z} eyl 004, 4,0

ﬂv-j

Bocnonb3yemcs TeM, 9TO IS QYHKIAM C OT'DaHMYEHAHM H3Me-

HeRmeM
// Ya+%)- }"[.z'-i)/afx - J(%) (4—0),
K HOJIY'IHM cnenymmue OIEHKH:

/ / o) 2 2t 2 02) -0
// / {Ha-)- - ) DL gy

arer) T

¢//;7:2ff jeqﬁnfé) ﬁ%f é&/Jﬁﬂ{h‘17£aﬁééﬂf=

// ae /%, ALt R FEEE

Oosnaumm Y@ +#)- Hla-#)-% (%)  u upennonomm

BHavajge, 4T0 77 - 4eTHoe. Torma HOcaenHee DABEHCTEBO Ie-

permme'rcﬁ TaK:

£
LR (it

.77/ ,e,r../
/ /,,2; / el % ;: )ﬁ,_,g_’:/’t 77 sin(ne )t ifi +

r2+7




% LU
// 4. ﬂ'ff .Sm[ﬂ*ljfa't’/df’c +
Y 7 nu)ﬂ Zta)

X
(L7
+(ﬂ€)ﬂ£ ({ [,elf/])ﬂ[; 'e”_!x 51’/1(71*/){(12%’.: =
I2+2

- /( ) /(2) /—(J)
] f Tl BB e

({ - 0L ).e

1w [ ’"’(’:f,,,)z IR, | Bt 0t} 1))
[%-0(4) / sia(1elt nlnf o - O(2)

2 281 gy

ﬁvéﬂi)éq/ /)2::%{9%M137ﬂ197*19&? £Z¥==5{2)

ﬁerxo 3aMeTHTE, 9TO + Z80)(¢ + 2
Gavs (PNE)- 5(527// -0(%)-

¥ 3HauaT A nmooro 77 cnpaBenJMBa OIEHKA

//5 #- V[f//a’f 4’ ) ().
its paserorsa G (P)-a( 57’7 mz (oM., sampamep, /17,
cTp. 426) 2 JemMH 2 cJlenyer, uTo |,

//s»m-.zM/ )it - 2 //5 o)t -a#)

Ho, kak MH y®e OTMedau®, ycaopue (3) BKBEBAJEHTHO YCJIOBHD

(4) m, 3HawuT, OpeIJIOXeHNMe 3 LOKA3aHO.

Hocrymana 6.1.1978 Kagenpa
MATeMaTHIeCKROI'O aHaJm3a
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G .lanakov
ON THE BOUNDEDNESS OF PaRTIAL SUMS OF FOURIER-

STILTIES SERIES OF THE FUNCTION OF BOUNDED
VARIATION IN L SPACE
Summary
The sulfficient conditions for the boundedness of partial sums
of Fourier- Stiltjes series are obtained. It is shown that for function

of bounded variation the following tuwo conditions are equivalent
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rocynapCTBeHHOr'0 yHUBEpCuTeTa

204, 1978

YIK 512.815.1 , 51I.218,
0 OYHKUMAX PASEMEHMIL
9.T.CaMmconanse

Hame# 3amadeit sBageTOS HAXOENEHUE UACJA 0(4.5;,---. 4)
LeJHX HEOTpUIATEJbHHX DpemeHHmll CHOTeMH JMHe#HHX HepaBeHGTB

Ly
Ay ;4 4 (7=1,2,...,7) (I)

L4
2 ancna 24,4, ....6s) HeNHX HOOTPALATENHHHX DEMeHH! OG-

773
TeMy JmueftHux ypammemmlt [ @y & =4 (7=4,2,...,7)
41 .
¢ QuKcYDOBAHHHMA IIGJHME KODJHIHMEHTAMA 2/ (€=24,2,00057%5

F43-»m) Rak GyHRIEE OT 42,4, - 0s ba.

B oTaMuMe OT M3BECTHHX METONOB HAXOXNOHHEA yHKmER pas-
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5(“';'9/=1 , GO X<¥ n f[x’}%ﬂ , GCH XY )
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rne &y (xsy)=E(x:y) . ecnmf £ -TOe HEDABEHGTBO B
cuoreme (I) sBaserca crpormm (75747) g @y(@;y)=E(xiy)
B OPOTHBHOM ciaydae. Kpome Toro, NpuAMMAs BO BHUMAHHE ,qTO
dE;d)=E(c;d)- € (c;d-1) npd nemx ¢, & , roe d€id) -
oumBOX KpoHekepa, HONydEM 9TO OpE HEJNHX &7,%,-->bm GyHE-

ma 2.4, %) supaxaercs wepes &(4,.4.,...,4:) cre-
IyomuM o6pas3oM: oty s

At.4,..-.4)- Z g Z(‘f/ 8B1ir b5 (3)
Ke=0 Ky=0 A‘ » Jn_ x, )’
The a4-%.,---4 “ﬂ) ~ WHONO EJNX HeOTDHIATENBHHX De-
meHut CMOTEMH HECTPOTHX HEPABEHCTB 2:"1’;,' LG Ky (143..,n).
Usyumm cBoftcrsa Gymxmat &(T; y) z 6(x;%) , xoropue
MH, DamE ymodcTBa, GyXeM 0G03HAUATH OCMMM CHMBOJIOM &X(; %),
npugeM ecmn (X y)=E(%x;y) , 10 @(x;y)=E(x:y)
m Haodopor, ecmr &(X;y)=E(x:y) , 10 W(x;y)=E(x:y).
Kpome Toro, ecam wepes & (%% (Zsfsm) oGosHaweHa opmAa
s gymmat E(@y) , E(xiy) |, 10 @ffaiy)=ai(*ig),
cJ‘.(")(a'; y)s & (% 3).
HeTpynHo BERETH, UTO
w(x; y) = (T+a; y-a), @ y)=(%E ;yx),
(@Cxiy) = o>y , N(x;y)+o(ys%) =1,
& (0 )a) (7:8,) - @y (258, (%:8,)+ G552, ) (%5 ay),
ay(x;a,)0,Cx:a) )= 0y (Oc, g (@ (xa)- 4 (x5 -a,)) @42)
UpH JOOHX XelCTBUTENBHHX XY, ,2,,4 H TOJIOXATEJHHOM
£ ; /@iy (-42) - upoussosssan ws Gymaut E(Tiy)
E@;y);.

lpamensit oTr oBoiorsa PyHknmh &/(¥:Y) , MomEO moxasaTh,
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UTO CJH CDORE TUCEN 2,,Q,,.-., Ap eCTH IOJNOXHTE/BHHE,
TO n 12 . é
[ga%@xfé)"tg@qﬂ af)aé,.;(z.’. a,)f(f), (4)

TIne CyMMHDOBaHHe ngnpaaymenae'rga .nmnts mo raxmm & (74 F ‘”)
w0 8,205 §()-f1  Zue(0:%), dGigrafa-4a)

(14, ¢s22);
a gyHkoma &, (x;y) (1<% fent) ompenensercs cemymmaM o6-

pasom:
eomm 2, -0 y TO %,,(x:'I)EU,KT;y) (1‘[: tarz);

& . .
eocmu a,#0, fel<fen |, 10 G (%ig)=C YVr;y), o -5a(44,);
ecnm @,#0, 1sl-fin 10 “%;f(‘”iy)‘@af"}’), S92l ;
ecms @, 40, 15¥<l=n , TO Lo (;5) 2 GY(T5 ).

[IpameHsA pe3yJabTaT [2] , MOXHO [IOKa3aTh, YTO ECJH

L& X)), £(7,x,... x,,,),...,;,f’_‘@'m)- MHOFOWIGHH, TO
-f -fﬂ-l(z’) -fl(‘g "2:’:"') 1ﬂ)

Bupaxenle [, cer ) £, X,) ABIAGTOR MHO-
8, r’-o

TOWIeHOM OT A B OT KOSpPHIMEHTOB MEOTOwLIeH0B S (Lnss
x.v,,,---.*',,,) 6’-0,4-./'1-1). 9TOT MHOroOwIeH 0003HaUMM Yepes
F(hn, sy o %% ) . Boemem, xpome TOTO, CJELyDWEE 0G03-

.59

HauermA: @ - HauMeHEmee IeJNOe WMCNO, HE MeHBNEe UHCJA
a; 8(a)-a-1, ¢&@)-4f].
(rax usseorso, 7/, Z=-[-a]).

HerpyZHO BHEETH, 4TO

S w(:a)f (%) - @ (0; 8)F @A a),#), (5)

2e01,...
Tne w(a)= 5(0) , €CJH (x;a)m £(x;a) P
(@)= E(a) , ecmr W(x;a)s E(x;2).
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3 dopmyn (4) m (5) nmosmywum, 4TO €CJM CPENKA TUCEJ

a,,a,,..., 2 eCTh MOJORATENBHHE, 'ro

I (H)ffa@x:8)-) (e ) (2 )17 (6)
2-01,... #atf ,[ﬂ, é; ))
(cymmnpoaanne B IpaBOil JacTH DaBEHCTBA (6) noJxpa 3yMeBa-—
ercst yvmb mo TakuM Z(7<F<7) , ur0 2,#0) ,rHe

42@"0‘){4’@ -4 "z) npr 7, 248, fere; 4 “.(3pra ),
npn 7sl=f=n; ‘i{.,@‘ é(x) , eom GL,(xiymE(%:y) u
W (%)= E(x), com Gye(%ig)e E(x:3).

JUIT BHUMCJIEHHUS 6?(4,.--, 4) no gopmyne (2) MOXHO
IIpE ONpeleJieHHHX YCJIOBMAX MPUMEHUTDH MOCJIENOBATEJBHO HEc-
KOJIBKO pa3 gopmyxy (6), ¥ T.0. OKOHYaTENBHO HONYYMM BH-
YUCAUTENBHYD CXEMY, KOTODad HO3BOJAAET BHPASATE QYHKIIMD
a4, -, 4:) uepes supaxenus 7 (%m,+--»%) B cmyuae,
xorna &(%4..--.4:)  xoueuno npz moux &,.-,4n .
[ipuBenem aTy cxemy.

[IycTs

z, s bt %

(7)

1;,...,4_1, ” /A Zyyeees
J;""J;'-J: /.I Z;’ ""//;'—1 }j
Gyooes g
- #0,
npuf‘/;, ,/“4}4/5,;; 7s2,..,1 (anr, 1aKern, A cerd”
TIe 4depes A .& 0603HaYeH MUHOD MATDUIH (‘Z i ) ,CO0-

Teprauel eé 2".-»‘-‘, % ~THe CTDOURM ¥ J,---, /4  ~THE
CTONOIH (74 &yros Sesrt, T24,..,0 4m, 7faK<m).

CrporTca nemnb "MaTpuir”:
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%
ﬂ - a.t,l Jrru ... (5’”"/ [‘%1;1
o Vo o Sy T 0 e s e s . . s v ae
n rmed CJ,, {
'
f m"/ / ,fm, 1
a, md w;,, .

) ﬂf,,...,{,,,

Tne

a; =6; <
, £, med (.l téﬂ) y ‘ﬁtfﬂ%a APy
Q{;_,(szyﬂ )/ ,,,, npn lrf , 1< & cn, Le74md,
L7 I, 7 £, ey
ax‘x. (‘ﬂfﬂ fong, /wz)afxo.t,f ? agj =
a’n f:, d
e ./6“1 a,,. 72l 4,.. L, 57
(O QL) i ] e O, Lt
fﬁ‘l a[;

Reketefemet; W(X:8)= E(%5y) umm @ri(xiy)=6(x:g) g

3aBACAMOCTA OT TOr'0, ABJAETCA BAN HeT Z.-Toe HepaBeHCT -

Bo B cucTeme (I) cTpormm; COOTBETCTBEHHO wi(x)=E(x)
wm (X)= E(%) ; ( &t) Et)
&, 1 =0(0:0,)0 *(1-0(0: 2. o ) ) @) /

o~
(‘i, byt .—.-J(” f,mu) fx, s //—J{ﬂ dg xu )) /- ,k)malfgm,z),
Etitens) ) &,... 2 |6 (% 5ent)

oL-sign (-2 a ) (Geden),

B uemouxe (8) wucma Zr.%,....%n  OpoGerapr Jumb
Te DJEeMEHTH MHORECTBA ff Ryeen, ﬂj , NpH KOTODHX
Qy,,¢ a,z:z Q:: mim-l #d.

Ymeao 0[ ey - 57:) IeJHX HEOTDPHMHATENBHHX pemeHER CiEo-
remd (I) onpe,uememcﬁ o cne,zxyzomeﬁ dopmyne:

a(....4,)- Z Z{(’ 7 Gy s f,, :;:'m?"

f; 2f

/R t’m
X W({b"u{m)fg P [0} { )) (9)



¥ cer, T2

...
I‘JIB g{‘ = af b LF 4 > f({l’ m)=/-’(f, lfm’ i )
- E f‘) l ‘r
» 24
Tty (Tt i) gy h’;a: ey l) p

oot 20,7
Toston =Wty sty [ a2 (1< ¢2m)
oot L yecesTm s tm /au,...tm-/ 1£2<m) .
{mm

B ofmem ciydae QYHKIUS & (&, ..., 4n) HaXORATOS Ta-
KUM odpasom-

Wtr)- 3 1 0 ;[a 4180) 1o

é{;=0 % ym-ﬂ

rne §,%,---,(m - NpOM3BONBEHE HATypaNbHHE IHCJA,YLOB-
JIETBOPANIME YCIOBHUD

. .. . . , II)
Ley-vos Uppg, Iy Lygeor Gpgs Iy (
C , . A s Gt
at},l/at},,e 2’ Aj;""lfx-t,f Q/AJ,o"-:Jn‘-l:/“ 7
. . . - 11» )zﬁ
PR Ledyewosdy-g ¢ 4R, 14 Lyyery LETL, 1¢Kern, Aj of 20 ; a
/
aﬁlj; dﬂ) - YHUCJO UEeJHX HeOTPHIAaTeNbHHX pelﬂeﬁm cnc-—-

TEMH ;((' ;) x4 d; (i=14,..,7) |, suumcasemoe mo
gopmyne (9).

Merox Bwaucnemns /{fm,-+%) ussecren [2] ; momio
TaKRe IPUMEHUTH CAEAYDUYW ABHYD GOPMYIy LA CYMMH CTemeHeil
naTypasbiux uncen [3] :

Eﬂ E (1) % e bed). (20 0)CT (12)

a1 77 K1 (7+1)/

3aMeTuM, YTO C IMOMOWB0 DYHKIuiA &Jﬁ'i?/ MOXHO HatTh
TPAKKe GHUCJIO IEJHX pDeuleHmA CHCTeMH JIMHEAHHX NMODPaHTOBHX He-
paBeHCTB M ypaBHeHMit [4] . 3afada HAXOXRMEHUS 4YHACJ8 IeJHX

6  Tpyan, =. 204 W

&i



peweHrit &Il HeKOTODHX CIEeIMAaNbHHX CUCTeM JMHEHHX Iuo-

$aHTOBHX HEpaBEHCTB pACCMOTPeHa, Halpumep, B [5] .
PaccmoTpuM npumepH Ha BHYMGJEHME 9UCJA NEJHX HeOoTpHIa-

TeJIbHHX pelleHit CACTEeMH JIMHEeAHHX NUOLaHTOBHX HepaBEHCTB M

yDaBHEHUH .

[lpumep I. Haitru 4ncI0 A 5) LIeJHX HeOoTpUIATebHIX
pelieHMil HepaBeHCTBA Zatx <5 U quCIo A(d) ne-
JIHX HEOTpPHIATEJbHHX pfe;ennn ypaBHeHua l);a z; -d ,Ime

a,,4,,.. b, d _ HaTypajabHHE 4ucJa.

CoryacHo @opmynam (IO) n (II), monyuaem:

aw)-f* 77 Za(f—% G- a),

. %=0 Y-0
rne & ’/fy - YMCJIO IIeJHX HEOTpPHUATENbHHX pelleHuit HepaBeH-
7 ’ ,
cTBA Z:%’“':}'Sﬁ/ , TIe &5 =644 , @ HaTypaJbHHE
4pcJia Q,f,, cees Cm TaKOBH, YTO
J/ » J,j, G -1 (/s/<m) (II,)
Ins Buuncnenns & ‘(6 ) COCTaBUM nenoqu (8):
\ﬂ(f(atl;azl * mog /g) }? (a.e’ i F m}f/f)
A-(a)a), .00, 8)E), .., Ay (%, é’/é), A =(81E).

[IpumeHnB q)opmyny (9) , OTCOIA nommw

Q8)-60:¢ ),r([a g;i £ lmtn] . /J Loy, aa: ,,,_,...—aﬂ%

Kax Bunso u3 gopmysu (II ), umcna G»,6G,-.., 6m MOXRHO
6paTh TaxkuM 00pa30M:
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[a,a,..,a;] .
[:+ - ? 2 »"% (15 zu;z) IIII
i ([alral"') a‘lzat'fl) ? ( )

e depes [a,,ae,...,a{j o6o3HadeH0 HamMeHEMee odmee
KpaTHoe uducen 4,,4;,...,2; , 8 uepsa (4, l’) - Ham;-
Gonpmuit oSmuit menuTens umcen 2, € ,

Taram odpasom, noJydaem
G-4 G-f

a- - 2: Eé’(ﬂf Zaz,%)f’(fm' somdid),  (13)

%0 Y0 }'m'0

e - £-
an'/gg y/ /(1*1' 2’ ’m)/———z;__/

7
Cﬂaﬁzﬁ »
- X 31 14 7<I7
Jee K (14 5<m),

a C2,C--3Cm  BHUMCAADTCH HO dOpMyJTe (II”).
CorzsacHo gopmyae (3),
Ad)-4(d)-ad-1) . (I4)
[Ipavep 2. HaittE ¢yExmup pascueHns KocTaHTa CHMILIEKTH-
yeckolt anredpu Ju £, .
Kax HeTpymHO BHIeTh, QyHkuua pasCuenma KocraHra ,g! [/")

anreOpH [,; C KOpHAME =*<¢,, 226, * 6 =&, , Tme
£;¢; - OpTOHOPMEDOBaHHHE 0asmc, a M-ae, + b, , npen-
crapnier npu Q>0, a-8>0, a+é=0(m0dR) YUCAO IEJHX

HeOTpULATENbHHX peueHusil caefybmell CUCTeMH HepaBeHCTB:
[ Xy + Ay £ 1(44.5)

X, - X, 4—(a -4).

[lpoBenss BuuucHeHAA 1m0 Gopmyre (9), noayymm



R (P)-E0; R)s (0 A-B)F (A, £-2,, 7)-&(0: A+8)E(0-B)F (81,
%,,1) + §(0; A-B)E(O:A-B)F (2.1, B-7,,7)- #AB

~ 1 A-x,, 12/’

rie A=-F(2-8), B~ _/(a_ 8),

OTKYZa CJeLyeT:

B)-Hat-a)farb-4)-8-of8-2-Ji034- 9 GLJE (09

opa as0, a+b»0, a+f&0(moa72)

QueBHALHO, YTO €CJM He BHIOOJHAETCA XOTA OH OXHO M3 yo-
nosuit: @>0, a+620, a+8=0 (mod2) , TO /f;:(/")’”-

[Ipumep 3. Halirm dyHxumm pasémesma KocrTanra OpTOTOHaNB~-
gHolt asrelpu Jlu «03

[IyoTs J_g (/”) - QyHRIMA pa3CneHus airelpH opg ¢ KOp-
HaMp * 6 26 (7% 7<fe3) , TRe &, 6,6  -OpTOHOPMM-
poBaHHuR Casuc; p7-a¢, +5¢; *Cly . OyeBngHO, 4TO ecax

He BHMOOJIASIETCA XOTH OH OXHO M3 caenyobupx ycaosuii: @ >0,
fojf)”, 045*f=0{m0d£) , TO {g’(/’f):o s B

IPOTHBHOM CJydae 1,%3 (./”) paBHa YHCJY LeJHX HeOTpHIaTe/b-
HHX pemeHmit ciexywomell cucTemH HepaBeHCTB:
-~ 7
x y‘ 2——(—0-45*6'),

x-F< (a 6+c),
y»«zs—(aw’ c).

NMpmensn gopmyas (9) u (I2), momywmm:
L, -~ LE0; a-b-c)fBE-1NE+2)E(0,8) + cC*2)E(ci ) +
(a—lw){a-iwﬁe)é'[a f-a-c)fRa+b-c+3+(- La-br2c-1)(0;a-6 ‘)/

+‘e—y-{a45-c+2)ﬂz+é’-c+4)/3a-6’4:4,7 s(ca-28-)él; a-6-¢)/

8k



OTmeTnM, YTO IZpyrad gopmynd IJIA {33(/") npuUBeneHa
B [6].

Mokaxem, uro gyuxmmo &(4,---» %) wmoxHO BHpAsUTE
yepes MUHODH MaTpuud (Z:) . 0Go3Haumm:

a .. & a
A Zpuh By pop
z‘,zz""’!&,p = ° . . - - A - - - - -
Gon G q
&1, %% j}'l,@'! {é-l'p
A Cp, A
TRe @, =6 (15dcn); Z,,..., %, % - Taraf

OGJIELOBATENLHOCTD NOCHENOBATENBHOCT] Zeo,B,..., & (7444
<f, B+, 1<f<k), xoTopas comepRUT BCe 66 PAIMMUHHE HO
BeJIMYUHE 3JIEMEHTH C HauGOJBMAMA TOPSTKOBHMK HOMEpaMH
(j‘ {‘1-{4;"'1{/6'5”) 1‘”‘/0‘,.'2‘1).

MeTonmom MaTemaTHuecKof EHEYKIMMA 10 A MOXHO IOK&3aTh:

4,, e /o, ) /a{f,, B l)L /t., l/ﬂ/’:. e O)4 ak--va-:/”(‘ff,f/'/

Coy ¥t ¥ (15)

‘1. .
(5"” i ’ ‘Dz m-)'fll 4” ,» E

rne yepes 72(% ---. ,,é’) (R41ehsm) 00603484 EHO KOMR~-
YEeCTBO DASJMYHHX GUCSA B IOCAELOBATENBHOOTE #7,%f.s s .

Kax #3BeCTHO ﬁ] » MHOTOTpaHHMK pemeHult QOBMECTHO® cHo-
TeMH HECTPOTMX JMHEAHHX HepaBeHOTB TOI'iAa M TOJBKO TOI'Za He-
OPpaHNMYEeH, KOTNA HeOrpaHA4yeH MHOTOrpasHMK pemeHmit cOooTBeT-
oTBy®ue# omcTeMH ONHOPORHHX HepaBeHCTB. Kpome Toro, "ecux
pair &7 MATDULH A, nomysessoft u3 marTpEmH A ocoBMeor-
Holt omOTeMH ,,«.Z,: e T, 20y (F=2,...n) BHYEDKUBARHEM

6e £ —TOT0 CTONGUA, OTAMYEH OT HYJA, TO KOCTATCIHHM YCIOBH-
eM HeOrpaBMYeHHOCTH MHOTOTpSHHUKA pemeHuit 3TOl#f omOoTeMH B
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HOJIOXATENBHOM HampaBaeHu® ocm Xy mpoorpaHcTsa £ " fIB-
NAeTOs CYmMeCTBOBAHME B MaTpuie A;  rakoro ormmuHoro or
HyJA MuHOpa 4 ¢ —oro mopsamka, 4YTO Cpend onpemenuiTesiel,
OOJNyYEHHHX OKaflmieHMeM ero ¢ MOMOmMB® Z-0r0 CTONCHA X
IOPOHX3BOJBHOf CTPOKHM, HE BCTPEYalNTCH ONpeNejHMTENH, COBMNa-
mapmge mo 38Ky ¢ 4  [7/ . llpmuummas BO BHEMaHMe Takxe
Popmyry (IS), MOXHO HOKA3aThH CACLYDIYD JEMMY:

JemMa. MHOXeCTBO HEJHX HeOTPAUATENBHHX pemeHWi cuc-
reMi (I) JMHellHHX HepaBEHGCTB TOrLA M TOJBKO TOTLA KOHEUHO
npa ooux &r,...,6n  , KOTHA LAA JOOHX Z».--,%e Z
(1s2<ierm, 164,... %, 472) yapimerca Taxoe wicno £ (7 L=n)

Kak cienyeT 43 3TOil JeMVH, BHIENPABELEHHYH CXeMy MOX-
HO IpNMBHATH M IJIA BHACHEHMSA TOIO, KOHEWHO JIX MHOXECTBO
IeJIHX HeoTpULSTeNnbHLX peuesnit cucTeMs (1) mpm JOGHX 4.4,-.6,.

A nmenno, cucrema (L) Torma ¥ TONEKO TOr'Za MMeeT

pA JHOOHX 4,...,5,, KOHeYHOe MHOXEeCTBO LEJHX HeOoTpHma-
TeJILHHX pemeHmil, Korma B maTpuiax memouxkz (8) Jmodoit cros-
Geny (He cuMTag IBYX HOCJENHAX CTOJGLOB) COMEPEAT XOTH OH
ONHO MOJIOXUTEJNBHOE YMCJIO.

C oomouwpk qopmya (9), (IS5) m semvu mOoka3HBaETOSA

Teopema, Ecim wqmeino Qe .- 5::) Le/HX HeOoTpALATeNb-
Hux pemeHmft cmcrem (I) JuHeRHHX IMOPAHTOBHX HEpSBEHCTB KO-
HEYHO MpR /MOOMX &;-.4: B ZNA MMHOPOB MaTpmm (Z4;) Bu-
OOJIHHEEeTCA yc:xo:aue (7), T0

Qb)) sl i )Bllytn) M), (16)

ey R



IIe CyMMIDOBaH#E HOAZDPasyMeBaeTeA JUIb IO 'raxum £.4,..4,
(1554,{3,...,{”; 411) , 49TO ]?g ;% i,,l,, i m"'”;

oA(%,.. z‘m)=&z;9ﬂ ﬂ’z, s
) /7” g 8{0 ﬂip st im ﬂtz imt,md

{ /—'f ’- 1, ""m it
f( m) ({1 vim f ) byl £" fms b ﬂ{, :lm:’”;‘

(/28 'fz{r‘*t (42, ﬂ') s Jq‘" oE ML j'; 4oty /)
ﬂ{-,,...,lz;t

(1 i<m).

EcJt Q(ﬂ},..-,&) KOHewHo npn ooux bf,--.bn
Ho yonosme (7) se Bumomseno, To gymxuma &(%,....4n)
xomuTcs ¢ momompk Popmyxn (I0), (II), (I5).

[Ipuvep 4. Halltm pysxumw pasdmenus KocraHra yHEMORY-
JapHoit anreCpu Ju ﬂ,,., .

Kax HerpymHO BumETH, QYHKUAS pa3CMeHus /g”_ y (r)
anareGp .)9,,_, ¢ xopun 2(&°4) (1=i<fen) , TIe

by by, tn -OpTOHOPMADOBAHHN] Gasuc, a A= ;;'_! b,

OpencTaBydeT YUOJO0 LSJHX HEOTPAUATENBHHMX peweHult caeRyD—
meu cnc'remsrl’ JRHeAHHX ypaBHeHuit:

( x::j’é,
(=2
4 - .
—;‘ Xyt | Xoy=b;, (< i412-4)
e, 7
n-{
R “4, 40
OyeBiindo, 4TO /%M (/%)-0 opu 5 ¢ 0.
lfycTs g:& =0 . Npumerus dopmyms (3) u (9), nomyumm,
7
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4T0 QyHKIMA pa30ueHus !?yﬂ_! //"} anreCpu jn-: umeeT
BAL:

AN NN i N 20)

"0 ,‘n =g

roe

0. 4) .. .{Zf:' Ly s ) ler s t) P )
mLaln-1) gyaumn - rtm), Py-rtn), P rtm)

ompeneJIAOTCA TaK, Kak B fopmyae (I16)s

ﬂt,,...,{g;s SER 5,6/? Z( X f,as ,{ ”‘Qﬁzf’@ )
ﬁ ﬂ”(j} ﬂ {11 Ry Kl} {z 1sz¢z ﬂ(f, f,)#ﬂ]

blet+o

151;<é<..,<17r=?535mf1, ap.m*! =‘{P;

aﬁ‘ ’f{ﬁo’;)gf;‘e[,"ej "03,0; (‘311-/7)(/0"1)) f{f:ﬂ) t‘j:{e/"eﬂ *’31){3” ‘)/"!))

(1¢psn, 1slem, 1% £,. . % é/z),

Kapenpa

floctymuna I5.1.1978 anTedpH ¥ TEOMETDUN

JUTEPATYPA

I. I'.Jlomua 7 I'.Cere, 3amaum n Teopems #3 aHamusa. 1, M.,
I956.

2. B.A.KynpsBueB, CymmpoBaHue cTeneHelt 4mces HATypaJbHO-
TO pAnxa m ukcja beprywm. M., I936.
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3. 9.T.Camconanse, YII xoudepestmsa maTemaTHkoB BY3-0B
Irccp, 1977.

4. 3.T.Camconanse, Tpynou MOJOAHX HAy4HHX padoTHukoB TIV,
1976.

5. M.M.AproxoB, MaTemaTudeckmiti cGOpHuK. 5I, % 4, 1960.

6. D.Radhakrishman, LMath. Phys. 10, N2, 1969

7. C.H.,9eprukos, JuHeitHye HepaBeHcTBa. M., 1968.

J.Lo8LMBVAY

eV INBNL 3J6J6NIBNL FILVBID

m98n389

x b
amogagono onmgubsaL J8memdonv Uob@gagénb Zaw /

( 7-1,2,. ) v gubgmeaduny LNLEIBIBNL ﬁagx -4
(1-22,.. ”) 8090 vfoZofigngne WOMELbLEMV ﬁompgﬁménb i -
aMhG éf,, ,e,---,ftz -nU qY673n13nL 3vdmal0nL bafAbn.
8ugupnagdnL LLbNG 60.303600 onmgubeaL Bfignan Jemeadnl
Z;a &4 pv guGempIadNL };” ;%= -6 8030 VFVIVHGMEN®
o@mb‘obbﬁmo Anpbsn pv v3hJe33 (nL 00 -77 o386y~
3nL poymgnlL @I6730300 .
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E Samsonadcee
ON PARTITION FUNCTIONS
S0 mary

A methad iz prezontea for calculating the number of nonnie-
gative integer -olutions for the system of Diofant inequalities
m . ¥ ia)
Z:a‘:ij sé} (z.l,...,ﬂ) and equalities 2 'a(l‘l} =6
, as funclions of 5: 5;3 .. .é’a N
(<=t n) ‘ ol

By way ot examples, numbers of nonnegative integer solu-
tions omeioinnt nmequalities ﬁra‘}.xj‘b’ and equa-
lities :aj‘z:i 4 as .sell as the pattition functions of

I A
algebra Li ('2 ',Q )y Vo-4 are found.,



adnpnlnbL 3AndnL Boagen pAndnl mfipg BmLVBN LVLICOENgM
J603900n8980L 3AmME3d0

Tpyzu Touxmcckoro opzmena Tpyaosoro Kpacworo 3uamenw
rOCyZapCTBEHHOr'0 yHWBEPCUTETA

204, 1978

YIK 517.946
O PASPEIMMOCTH 3ATAUM IYPCA

M.IL. 'paronua

3anaga I'ypca, UaM XxapaxTepuCcTHYECKas 3amada I KBa3K-
JudeitHof runepdonayecKolt CHCTeMH

%y _ ou  Jdu
ﬁxiy _/(Jl’,}/,u, ;;-327 ) (I)
o HenpepuBHo# mpaBolt wacten #-/0,a/«[/0.4/xAR"— A"

3GRMDMAETCA B OTHOKAHMYM o8 pemexun « - /0,a/0,4/—A" ,

HenpepHBHOI'O BMEOTe O %‘-, gyl, ;f‘i%‘; H YIOBJETBOPA-

DOero KpaeBHM YOJOBUAM

2
u(z,0) npg O<x<2; u(0,9)=0 IpHE O« ¥<50. (2)

UsBecTHue TeOpemH O paspeummocTs dTo#t zamaum [I - 6/,
HeCMOTDA HA pasnuvuHHe QOPMyJHDOBKE, cCOZepxaT XBa TADA YC-
JoBuit, Ileppoe K3 HHUX OTHOOATOA K IJIAXKOCTH OTOCSpaxeHus
(%% u,rg)— A4 upg) omocuremuo A = ¢ ,
BTODOE X8 =~ R eI'0 IOBSNeHUD OpK / U/ +/PY+H%— +co.
JcaoBHA mepBOrO TMOA, KaKk OpaBiIO, ABJAOTCA KOBOJABHO TOH-
xkymu (Hanpumep, yoxnomms Yuamdepro-lluraposa ¥ BaxbTepa [ 2,



5, 6] ), @ YCJAOBUA BTODOTO THOA - HAOGOPOT, RECTRUMH.

B Hacroamet craThe MH IONHTANHMCH COIVIACOBATH YIOMAHY-
THE BHlle yCJOBMAX IBYX THIOB TAKEM 00pa3oM, YTOOH NpUAATH
KaxIoMy B3 HMX BO3MORHO oOumii ¥ eCTeCTBeHHHH BHI.

Poup yosnoBuit mepBOr0 THNA ¥y HAC ATpPaeT HaXOXeHHOE HA
7/ ONHOCTOPOHHEEe orpaHmdyeHue rtumna Harymo. OraswBaerTcs,d4To
OpE ero cofJmIeHMH BOOpPoC O paspemumocTd 3amaum (I), (2)
CBOIZUTCA K HAXOXLEHHWK YCJOEMA, IapaHTAPYDIEX PaBHOMEPHYD
mo (&,,4 )e]o,a]’f]mf] aOpHODHYD OI'PaHNIEHHOGCTH
pemenmit omcremMd (1), yHOBJIETBOPARMAX KPAEBHM YCJIOBHEAM

U(x,0)-0 npr Osxsx,; u(0,Y)-0 opr 0¢¥<% . (3)

§ I. QopmympoBka TeopeM OYNeECTBOBAHUA

Bo Boeil cTaThe NPEHATH CAeXypume 0CO3HAYSHMA:
L n”
Zﬂ&z’n){',‘,,, u l-(5:)), MaTpuua X si- Mep-
HHft BekTOD OTONGEI C DaeMeRTaMua A ¥ Ni (44 “d,...,7),

L= (Pal),., , [2/-0h):,
1Ll -l

.nyrz), a....

. 0 Jignd, ..
5¢yﬂ{/)’/"’f”ﬁf/,:' jigﬂ (¢) = _ sz
g Q . ..0390,

g 0
.0 0

3

@)™ (7)) .
EcJm Zj’/){,‘. Kt . [}=/)¢Z_ p (14,3) ,TO

( .
Lﬁl:a (=’h:z sﬁiz (t#-1,...,7) z:sé ¢==>,\:.’}shf’ (£=4..1),

UV - oKaNApHOe NpOM3BeLeHHMEe BERTOpOB % m V.,
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X .
A" - & - mepHoe BemeoTBeHHO® GBRMNOBO IPOGTDAHCTBO »
7.4
R OPOCTPAHCTBO Boex AxA  MaTpu ¢ BelleCTBEHHHMA
3JIeMEHTaMH.

[(‘Z);ﬁd) i ['(ﬂ’ﬂxm) - IPOGTPAHCTBA HEIpepHB-

¥4 V472
HHX OTOOpaxeHmit ¥/ , COOTBETCTBEHHO, B A g A

Ecim L = /.h;,,):h{ €[{a0.’ﬂﬁ'uv) w0
'z L]
OmpeneJsenae. Bynem TOBOpHTH, 9TO HEmpepHBHOE OTOCpaxe-
an
e (X, 9, %,p0.9) —HAZ.%,1,£9) maoxectsa /0,a/*0,6/A

5 A" upmragnesar wxnaccy NVag(10,a/+(0.6/:87A ")
£0JHM [pH JGOM Jﬂ&'/ﬂ. +oof Ha MHORECTBE

{( x,9.u,p,9):x¢/0,8] ye[0,6] el <pxy, IPI-P%, //i//s/# (4)

coGJonanTCs He paBeHCTBA

Sigra (P-P )P, 1.9)-A 08,28 ) L, ()7,
Sign(9-5) (5.1 Re)F (54, RF)e 3 Fap o ),

n paBHOMEpDHO HA TOM Xe MHOXECTBE
o ///(z:y,um);//zzu,my/: . x5, ”"“f{,;é/”'“”""‘” 4,8
1p-Pl—0 I 1-F1~0

(5)

TIe olf: . /j -~ HEOTDHIATEJbHHE NOCTOAHHNE, aﬂfffﬁgj;
A" ) B /7;/05[ (0,a7;R m'y - HeOTpHIIATeJb—
HHE MaTpHLH Takue, 4YTO LJA HEeKOTOPOI'C LOCTATOYHO MaJoro
ﬁ >0  coGcTBeHHHE 3HAYGHMA MATDHIl

max/jjj%fféﬂ {9)-‘%[0:5}]}, mazr .?:3,7}{?/ (x,)”“'[a”:a]}
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0O MOAYJO He MOPEBOCXONAT eIMHMIH.
Teopema I. IycTs
Jr7
fe Nag(lo.a) 0.6]<R”7 R") )

1 CymecTBYeT MOJORATENbHASA HOCTOAHHAA ¢ Takag, 4To
KaKoBH OH Hu Cumu %€/0,2/ B %€]0,6] nas upo-
K3BOJIBHOI'O pemerus (ecay Takoe cymecTByeT) samauu (I),(3),
cIOpaBeLMBa OleHKa

Jue ) LY UL, o oy pexezy 0594, (©)

Torma 3amawa (I1),(2) paspemnma.

Y3 oTolt oOmeil TeopeMH C mOMOmMBK JIeMMH OC HHTETIpPajbHHX
HepaBeHCTBAx NOAYYanTCA CAenyom#e 3weKTHBHHE IPH3HAKK pas-
DEmAMOCTH paccmaTpmBaeMmoit 3amavn.

Teopema 2. IlycTh codimomaercs ycaosue (7) H B [0_,0]'/0.5]-
«f i MMEeT MecTO HepaBEHCTBO

W5 pg el 101 +130), (9)
rre ¥:[0,+0/—]0, +oof HempepuBHA, He yOHBAaeT, M

_dt (10)
P :f({) £ + 00,
Torma 3amava (1), (2) paspemmma,
Teopema 3. [lycTs coGmpmaerca ycaosde (7) m

A9, 1. p,.9)sign(P)=< SN2 171)
npa

(%9, 4,n9)/6a] 058, 14 1D

rme f - monomaresssas nocroansat, a Yi/0.*oo/—/0,vool ~
HelpepHBHAad, HeyOHBADIAA QYHKIAS, YAOBJAGTBODANUAS YCJOBHD

o4



(I0). OycTe manee, mas JmoGOro /06’/0, ~oo/f Halineros
HenpepuBHAA, HeyGHBANWAA (PYHKIMAT );, [0, +00[—=]0,+00f
Taradg, 9TO

" (12)
750"
.1
x. Y, u,89)¢ Y, (19H)

(,)e 08T 08] [ul1oN<f, 9E°.
Torma 3amada (I), (2) paspeunma.

llpg h =1 n3 TeopeMd 2 HEMOCPELNCTBEHHO BHTEKAET

Teopema 2° . lyors 72 (((b.a/(0.8] A%A) B
Jo,aj«]0.6/xR’>  ymomnersopser HepaBescTmam
RN L))

[F(x.9,u.p.g)- /(2.5 F.9 Joign(P-F) < ‘%@/ﬁ #,

[Hx.9,u.p9)-Hes.upg)fsignsF)< S/0-3/
H DaBHOMEDHO HA KAKIOM OTPAHMYEHHOM MONMHORECTBE MHORECT-
sa JO.a)Jo.bR’

Lo LESBAY)ATYULY) o ATSUAY-AEYGURY) p

(I4)

1P-F]~0 ¥ 19-3]—0
rme & , 8 ® & - HeOTDUIATENBHNE NOCTOSHHHE,
LeCBll:R), Le(l0a).R) w nna nexoroporo KocTaToduHo Maioro J>g
L(2)<1-B, L(7) 1 npr  [Je#<d. (15)

Torma samaua (I),(2), paspemmma.
B.Bansrep /6] moxasan paspemmmocTs 3amauu (I),(2) npm

NpexoJoRe BUAX, ITO /6 (i //0: AT ) HapARy

¢ (I4) ymoBieTBOpAeT H HEPABEHCTBY

Vv ng)-flesu 7 5)< Sp-r) E)s3)
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e LeC0BR), LeC(A]R)  w L)t (i-12),
Tam ®e OH OTMETAI, YTO B CJaydae {;/y)a/, 4[x)=—1 "BOOpoOC
() cnpénemaocm TEOpEeMH CYeCTBOBAHMA OCTAETCH OTKRDHTHM".
Teopema 2' , ododmas ynomaHyTH#t pesyasTaT B.BammTepa,
330QHO JaeT [OJOXMTEJNbHHA OTBET Ha HOCTABJCHHHA MM
BOIPOC,
OrmeTEM, uTO yocsnoBze (I5) sBigeTcs B ompenejeHHOM CMHC-

Jie HeyaydmaeMHM. B caMmoM Zesle, KaKk B 5TOM JETKO MOXHO yde-

IuThe, ecm Q=6-1, =0, £-0 - CKOJIb YTORHO
maJoe X ,
/ - 2 npg X =0
A 4un9)-
ﬁ*ff:“e‘;) ¢ +y-— npg x>0 ,

ro 3anava (I),(2) He mmeeT pemesHus, XO0TA 7£ YLOBJIETBOPAET

BCEeM yoIOBMAM Teopemd 2’ , xpome ycaomma (I5), BMecTo KO-
Toporo mmeem = f4(7)<1+p, 4, (¢)= 1+ #2€.

§ 2. HexoTopxe BoHOMOTATeJBHHE MpPEIJIOREHNS

Jemma I. Dyors 9; (7-1,2,3) - HeOoTpHIlaTeJbHHE
nocroaumue, 7; /0, %,* 4] —[0.+oof(i -42,3) - oymmEpye-
vue Qykomz, a ¥ [0 s00f[—=](,+00[- HempepHBHAasg, HEY-

oupapmasd QyHRUMA, YKOBJIeTBOpabmas yoJuosmp (ID). Torma, ka-
KOBH OH HEM OHJIM HenpepHBHHEe (yHKImH - [0.1;]"[0- %]—’
—[0, +oof (§-12,3) , yhoBieTBODANEEE HEPABEHCTBAM

T (xy)=7, +_/gfﬁ/’2ﬁ+t}f[5[.g{)+E(gz)*f’@,{)/dg, 16)
EeY)si+ ) 2 50 ) Y
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F(2)<d 2/ 159 [E (a9 £ 695G

OymeM MMeTH Xy g

3, (59 F (9 E @Y= ¥ (U *zrzazc,) / (/705
~9(2) B ) 4]

-1
Tne 50(} /Y(i) y & Y. QyHKIMA oOpaTHas 5{
JlokasaTesbCTBO 9TOH JeMMH MH OIyCKaeM, TaKk KaKk OHO

aHAJIOTUYHO I OKAa3aTeJNbCTBY JIBMMH 2.2 H3 [9] .

Jdemma 2. [lycTs fﬁ T4 //0,0]*/”:5/ R A ”) Z cy-

meécTByeT f€]0, -4 TaKOE, YTO DABHOMEDHO Ha MHO-
xecTBe (4)
lom #7179 upg) <179, 2,89), (17)
N — +00

Tne 7[ - BeKTop-(QyHK1MA, yXOBJeTBOpAMmMAA ycaoBun (7).
[lycTs manee A JoGOr'0 HATypadbHOTO A  BeKTOP-PyHKIMA

u”:fo,a]x [0&_’/ .y o ABJAETCA DEmeHNeM CHCTeMH
ou _a_z_z_
axay s G 5. (18)
YZOBIETBODANIM KDAEBHM ycaOBUAM (2) M HepaBeHCTBY
7°u'ly)
/G s wpn (<x<a, 0<¥<F.  (19)
Torza u3 0C Te10BATeNLHOCTH / “€ ”fx,, MORHO BHODaTh IOK~
NoCAeLOoBaTEAbHOCTD / s , DaBHOMEpHO CXOLANywoA Ha
73 +00 Kij)ro0
a2/ /04 / / Ju’
(0,2/*(6.4] mecre ¢ foor- f n i » ,
IpE STOM .
2(%,9)=lim U (%) (20)
I ~»+00

7 Tpyaw, T. 204 .
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ABJAeTCA pemeHuem 3amaum (1), (2).

JokasaTeabcTBO. Ilosoxmm
Py 258 gy LT

+00
ey
s (2) r (I9) AcHo, uTO nocnenona'renwocm/ g >
/'0 fw " / $)..c PaBHOMEDHO OTpaHMYeHH Ha
X -0
[o.a]<[04] , a / u / s ABJIAETCH M DaABHOCTE-

OeHHO HelpepHBHO,

+~00

JIloxaxeM paBHOCTEHNEHHYD HeNpepHBHOCTH / P /i., ‘

HonycTim mnporuBHoe. Torma Halkxyrcs cxonsuMecHs OCJENOBa-

TEJLHOCTH TO4EK /( Ii,%')}ij " /(f, , 9‘,}/‘:’ o6nac—
wn [0,2]+/0,6] ¥ OOCJeNOBATENLHOCTh HATYDAIbHHX UM
{Ki/,'=1 TaKue, 4T
term (x; -%;) - ém/% -4 /=0, /%'m//ﬂﬁ?(z'z.%) - (21)
{—+00 i—>+00 - p¥i(5, G ///>0-
Hycts o
Viy)-ray), ViY-rlE.Y). (22)

i +00
Beamy (2) m (I9), mocrenoBaTeIBHOCTH / /4 /‘._! n

- ) +00
/V /1._ y paBHOMEpPHO OI'DAHN4YEHH ¥ DABHOCTENEeHHO Henpe-

DHBHH Ha [0,5] . [loaromy Ge3 orpasuyeHus OOMHOCTH, MX

MOXHO CYUTATH PABHOMEPHO CXONAUMMUCH.
Ilonaras

V()34mV 1), Vo)V 19,

B cmay (1), Oymem umeTs



WV4)-v(4, >0,

(23)
Ivie

‘ % =timY;

71—=+00

CorsacHo (22), mpu JGOM HaTypaibHOM
a’V‘/y_) //2“,”"%«, NV79) gﬁ'zﬂ.,y/}??y/ VO-0; (24
”'V{W/{z' 42"V 19), 9y 714, V19)-0;

Tne . V7 ' Xy,
719)-F e 1y 9 ) s VY )
Tt o LYV 1Y) 9 o) e Y T YV 19 (oY)

C npyroit croposH, Rak aro cienyer u3 (I7) m (I9), paBHO-
mepto na /O.4] codmomaprea yomosaa

Lo 7190, Lim Tel4)-0.

1 +00 £+ +00 (25)

yers f» , Go 7p = GHCIA E maTpmua, MOKOG-
panHue &ns 7 B COOTBETCTEMM BBefeHHOMY B O ompeXeseHvd

KJacca /@(/0, 2)+[06/*R TR )

Berny (6), CymecTByeT &)f;é‘['(/ﬂ,ﬁ/,’-ﬁ')
G)p(@)-0  u ua mHoxscTBe (4) EMee

///)1’5’24 ,Q)—/’/ryzz/o g//.g&; (4)Y .ﬂ

B cuny a3roit ouemcu n yeaoBaa (S5), us (24) suTeraer, 4TO

Wy- V‘/Wﬁ/ V2% @17 -1 TN,
IV 1y)-V9)< /5 18-V 1) L. L

Tagag, d9TO
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< o//;f/,,, W&V )/ 77) TEWE.

ilepefing K Openeay B STUX HEPABEHCTBAX, KOTMLA Z—*= 00
corviacHo (25) moJryaum

J)-Ts)= |4 ///V/) vie)et

npu

lJocKONBKY COGCTBEHHHE 3HAYEHNS MATDUIH
7
: < d,

OO MOLYJI0 He MNPeBOCXONAT emMHUIN, U3 (26) BHTExkaeT, 4TO

V(9)- V(Y npr O« Y<¥

(cm. /8], nemma 2.2). Ho 3TO HPOTHBOPEUMT HEDPABEHCTBY

max

(23). [lonyueHHoe mpoTHUBOpEYME noxasuBaeT PaBHOCTEIEHHYD

HEIIPEPHBHOCTE [OCJIEXOBaATENBLHOCTH [/0 et

CoBepileHHO aHaJIOTUYHO NOK&a3HBaeTcd, 4YTO ¥ IOCJenoBa-

N +00
TGJABHOCTB { } ABNAETCA paBHOCTeIIeHHO aerxpepusnoi.
CorsacHo JemMe Apresa-ACKoau, u3 { u {/’ }
u / 9 Zf p MOXHO BHJEJMTH MOANOCHENOBATEIBHOCTH
Ny +00 ”. +00 V.7 700
/Zl ‘/ //07 7 /? ‘/ , DaBHOMEDH)
it i-1 £-1
cxonammecs Ha /0, a/x[0, 6] . lIyots % - dyHRumA, oI-

peneyieHHad paBeHcTBOM (20). Torma

lom (%)= U5Y, fi 9" ) Z42Y),

£—+00 £— +00

YuurHBas Tenepp yoJuorze (I7), MoxHo ySemuThCH, YTO ¥  IB-
ageTcs pemenmeM 3ameum (I),(2). Jemma moxasaHa.

Jlemva 3. IIyoTe coGmomaeroa ycJosue (7) ¥ cymecTBye!
100



HONORMTENBHAT NOCTORHHAS A  Tagad, uto /A2/{0.8/xK
AMEeT MEoTO HepaBeHGTBO

V7% % u.p9H4F

Torna zemava (I),(2) paspemuwma.
JoraszarTesseTBo. Ilycrs
7ixsung)- //” (Vi ViV 29) sV, Vv )dy dvedy’
o DO Y [yma/ (#-12,...) ~ TMO0JNeAOBATEMBROOTE
HenpepHBHO MHPPEPEHUMPYEMHX QYHKOME Taxkmx, 4YTO
S (VVEVI-0 wpu VYAV P55
[ (VIVEV)dVdVay -1 (#-1%...).
Torpza B /-0.0’/"/”:// 7 MeDT MEOTO HEepaBeHCTBA

15z u.pelecf  (m-12..) (27

¥ DaBHOMepRO Ha MHOmsoTBe (4) codmomaeros yoaorue (I7)
(om. [7], orp.270).

BBHLY HempepuBHOl mmbdepemmpyemooru /[ (#-12,...),
OHEBIIHO OYUEOTBOBAHEE NOCSNOBATELHOCTH IONOKATENEHHX
uzoen /j’ } Taxolt, 4TO Ha MHOEeoTBe (4) BHMOMRADMTOR

HepaBeHoTBa

1Pes.84)- P4 T BTN R U PB4, % (2

'N=18, )

Woxons #3 (27) u (28), o0 momMompn METOXA NOCAEXOBATEJNb-
HHX DpuGaumeHuit JEIKO MOKAReM, YTO OP¥ JOGOM HATYDAJHHOM
X samaeva (I8),(2) mveer exmuoTBeHHOe peleRme u’, yROB-

JerBopsomee onenke (19) (oM., HampmMep, ﬁ] , 0TP.205-216).

[loaromy paapemumoo'rr; saney® (I),(2) HemoopenoTBEHHO BHTE-
KaeT E3 JemmH 2. lemma noxasaHda,
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§ 3. Joxa3aTesncTBO TEOpeM CYlleCTBOBAHMA

JoxasaresecTBO _Teopems I.  IlycTs

p-max (A u B0 x<a, 098, JeU-4o/ V9 zj

). Vi aen Vifed "
VSUAYE N (Viddfag -
:5) Xsign Ve nen V; [>)  K(VD)-(XeV2)

A9 u,89)- A% 9,2 (1 pxy), X(P;pY), X (4 fx)).

CorsacHo nemMe 3, cucTeMa

2*u Ju 3
oxdy f/x ? ’73“@’72{

HMeeT peuweHwe ¥ , YIOBJIETBOpAWIIEE KPaeBHM ycaoBMaM (2).
loxkaxem, uTo % gBisAerca ¥ pemeHmeM 3agmadunm (1),(2).
N 54

Beany omnpexneJeHus f y AJA ITOI'0 AOCTATOYHO IIOKA3aTh,
MTO

u 125l LY o o Gexea, eyt

[lpenmono®uM, 9TO MOCHELHEe HEPABEHCTBO HADYWNAGTCH.
Torna Haunyres Z,€/0,a/ n Ye/06] TaKue, 4TO
maz U@ ———/”ﬁ“’// V245 0cxez,, 0524 -z

C Apyroit CTOPOHH, CyXeHHWe BeKTOp-PyHkimm % 3[0,13]"[0:%/'
asnaerca pemenmem 3agauu (I),(3) u mosToMy MMeeT MECTO OIREH-
ka (8). Ionyumnu npoTMBOped¥e, UTO M LOKA3HBAET TEOpeMy.

JloxasaTesscTBO Teopemd 2. CornacHo Teopeme 1, nas mo-

Kas3aTeJbCTBa TeOpeMH 2 HOCTATOYHO IOKa3aTh, UTO, KAKOBH
ou mn oum LE/G) %€/0.6/ M pemeHme #  3gmauM
(I),(3), cupaBemauBa ouneaka (8), rame ¢ - OOJORWTEJBHAR
DOCTOsHHAafA, He 3aBmcsmadg or X, , % 2 U.

dV; - < -aa xommoHeHTa BerropaV .
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[lonarasa

E@y-pumdl £&Y-12EY F@9-15

BBuny' (3) u (9), yGenumcsa B cnpaBemJMBOCTH HepaBEHCTB
(16), tme % -4, 7;-1 (1-123) . [oaTomy, B CWIy JemMH 1,

AT RIAD ACY) CE e ST

ou(x, 9///,

< 50-1/[0 +£+.?)2/=E' npy Jcxex,, 0«99,

CJaeNOBATEJBHO, cOpaBemJmsa oueHka (8), Teopema IOKa3aHa.
3ameqyaHue. U3 noxasarTesrcTBa TEOpeMH 2 HeTPYNHO BHIETH,
yro orpaHudesue (I0) MORHO OCNaGHTH, a MMEHHO, 38MEHATDH ero

cJenyniM

/ [anf//a +£"4/.
A f) <

Ecnm xe coBceM OTKa3aThCA OT MOKOGHOTO Or'paHAYeHHs, TO
paspem#MOCTh 3a8nayd I'ypca MOXHO KorRasaThk He BO Bceft oGsac-
[0 ‘?/"/0:5] , @ TOJBKO B HEKOTOpO# XOOTATOYHO Ma-
JOii OKpeCTHOCTH Hadaja KOOpIMHAaT.

lJokasarensoTBo _Teopemi 3. IlyeTs .156]0.0_/, 4,¢/0. A

U - ppom3BoJbHOE pemenme 3amaum (I),(3),

E(x9)-Ju=9Y, E{x,y),,/_g&;_j//

OGosmaumu wepes [z muoxeorso scex Y6/0.%/ , maa mo-
TOPHX // ‘,'[I,éd//)ﬂ . Cornacso (II), xaxoe OH HE OHJIO
x€ [0, %, ] mout# BomNy Ha Zx Gymem mMeTh

E(®Y) zz(w_/ ézz(z;y/ oulzy);,
IBLeY). fayutns) P55 G5 sipnl =5z
< HfF (YRGS
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Orcpza, BBERy (3), BuTeraer, uro B /0,%/<[0.%/ c06-
JonaeTcs HepaBeHcTBo (I6), rme d7 =24 , L= , J;<0
T=%=1 , 7, Ef,aa . lloaToMy, B criy Jemmu I,

//21[1".57//*'//ﬁ—zg-{,z,ﬁjﬂ//< A npu OJ=X+<X,, 094 Y, ,

(29)
Tne &p- S"—/S”(z *33)*/”*.;*1)7-
CoraacHo (3), (I3) u (29),
ou@.4%
zz{z‘!/) /f// ¢ 28 s npr O<x<z, , 049459 .
[lprmedsan ooATh JAemMmy I, OTCHIA ITONYdHM
/jy[z'yj/s -‘-:(a/ npu 04x4%, 0<94%  (30)

-7
rIe Y - byHrOAs odpa'maﬁ

%
% (x)- / %
Us (29) m (30) soHo, uTO mMeeT MecTO omenxa (8), rme

54
2=='2’0"‘51’”?0(‘2’/ He saBEcaT oT %, % g & , Crexo-
BaTEeNBHO, COGIDIANTCHA BGe YOJIOBMS Teopemd 1, 4TO M JOKA3H-
BaeT ONpaBefIMBOCTH TeopeMH 3.

Moorymura 21.1,1978 Kagernpa
IudhepeHImaNbANX B MHTETrpaNb-

HuX ypaBHeHult
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WM. Gr jgolia
ON THE SOLVABIITY OF THE GOURSAT PROBLEM
Summary
Some rniew sufficient conditions are established under which
the Goursat problem for quasi-linear systems of hyperbolic type

.S solvable.
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YIK 532.5

[IPIMEHEHVE OBOBUEHHOI'0 BAPWMAIMOHHOTO METONA
K OMHO/ ILTIOCKO{l 3ANAYE OBTEKAHW LVUMHIPHYEC-
KOI'0 TEJNA WIEATBHOA HECEVMAEMO! EMIKOCTED

H.I.IlaTapasa

JomycTum, 4TO paccMaTpuBaeTCA ILIOCKAA 3aKaya olTera-
HUA HEeaNbHO! HeCcKMMAeMOil XUIKOCTHH GEeCKOHEUYHO IJIMHHOIO
UIKHIpa, OONepedHoe cedeHue KOTOpPOro NpermcTaBiseT cololi

anre6pardecKyn KPUBYO 9eTBEPTOTO MOPALKAE.
a¥(x* ) a6 b O -
lpumem 4 26 . B QacTHoM ciyvae, Korzia a=6 , YpaBHe-
i (1) CcOOTBETCTBYET OKPYRHOCTEH Kpyra C DamyuyCcoM, DaBHHM
a , u,TakuM o6pasoMm, pelueHue NOCTAaBJEHHOH 3amaum OymerT
comepxaTh, KaK 4YacTHHiI cjaydaii, xOpouwo W3BEeCTHOE pemeHue
387844 OOTEKAHAA KPYT'OBOI'0 IWIMHIPA.
B omHoit M3 paHee OMyGAMKOBaHHHX Hamm pador [I/ mamoxe-
HH aaropudm o6oCmeHHs BapUALMOHHHX METOLOB IJA GeCKOHEUHHI
obracTeit ¥ uX HpAMEHEHMe K COBMECTHHM (TaEXe M K M30JMpPOBaH-

HHM) IBAXEHMSM TBEDEHX TeJ B XUAKOCTH (Takke M K 3amadam oG-



TeK2dMi TBepOHX TeN XuuKkocTe). CyTh amropmima cocTomT

»
B OTOGPaXEHM B KOHEUHYD o62cthJ] G HOMOWBK MepeMeHHHX
f-tz . £y
_xzfyle _\2“2+y2

BHeWHOCT! KOHTypa ([), comepxawero GECKOHEYHO YHAIEHHYD

TOUKY, ¥ OTHCKAHMM LA MONYYEHHON OGIacT¥ I'apMOHWIECKOit

gymemm ¥, ynosnersopmouek Ha xonrype /- " o6nacta
2" yenormo

[%7/,.=(}r%;27//24/7{f7'2”yf7/m5/3f/1/y/f€77_ (2)
‘22/&’7/605/7/,

i (]
Zz ’ Z{y - MPOEKLUM BEKTOPa CKOPOCTH TOYEK KOHTypa /7
IOMEPEUHOrO CeueHus IMHIpa Ha ocAx koopsmHat X n 0:%
»*
7l - BHEWHAA K KOHTYDY /7 HOpMaJIb .
{Ipn pewexma 3amau¥ OOTEKAHUS B QOPMYAY
- 7 —p
V-1, + /62
Iapiy®o paclpeieneHde CKOpocTell Toduexk TBepHOIo Tena, HaIo

OJIORUTE —
w=-0, Zfr=’a;x , Z/’-'-“a:oy

The
O - yI7IOBa#g GKOPOCTH UMIMHAPA, 8 Upye M 0.;, -
IPOEKLMK CKOPOCTH OOTekawumell RUAKOCTA Ha GECKOHEYHOCTH.
L1 1oro 4TOGH IMOJYYUTH MOTEHIMaNX CKOPOCTH obTexamuei
RUIKOCTH, CJeLyeT NOoTeHuzZal CKOPOCTH KMUKOCTH # * , COOT-
BCTCTByOUWMII PABHOMEDHO MOCTYNaTeJbHOMY NBUREHIIO LIAIUMHIPA

NpOTKB HAaNpPaBJEHUA CKOPOCTH O0TeKawueill XKUIKOCTU Ha GecKo-
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geusioctt oo y CJIOXRUTH C [OTEHLMANIOM CKOPOCTH Of—~
HOPOJNHOI'0 MOTOKA KAKKOCTH
}”'{L}k ao-axz*uo—oy g
B cratse [I] noxazaHo, YTO OTHOKAHME I'apMOHKYECKOM
Qymxmms ¢ ©  no yomomuo (2) ma xouType /7 " cBommCA K
HaxOXIeHU0 MIHUMYMa WYHKIMOHAJA

I L {6 =4 e et

+,3[j;# f]/m.s/;\f */‘ﬂo—oy(f{f/ +3yo'oxf7/cosﬁ/}/a{5, e (3)

IIpY €CTECTBEHHHX TI'DAHMYHHX YCJOBHAX.
»
OrHCKUBaf lepBoe OpuliuxeHue IJa }o no metony Purna,

PL1Y-AF0]. .
locTaHoBKa t'o.sf:?a’.%a’ /, costyds=-dp, $P1E.7)-AF+BY
B (3) ana onpenenemns xospemmentos A u B npuseter x

OJIOKIM

caenywmeit cucreme ypa?;g?}‘&z ) 2LYEY

B [[dedr-¢ oo (£~ f:”y dy -

A fﬂ' (5'4 79-2ihn £ 7 ©
_f.e oY = "2 00X Jfﬂ” 3

2 (f*+7{"‘): o f

71_4%/ Lox(B1-1)20uy £7% 1,

R

of Uoy(B"1-7)-3lhx §7°
-f e 2 2 df=0.

f/~ (¢%7%) g

OTHueM InA pacoMaTPUBAEMOTO OJydas IpeoGpasoBarRHYD 06JACTH
» »
27 ues rouryp/’ .
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IIpeoGpasomAue

Y S A

Yoy 2
epeBOLAT ypabHemme 4 (X +g/'y 26y %0
B ypaBHEHWE 3JLIMOCA F?

2= 7 757‘

KOTOpHE M GymeT KoHTypom /7~ npeodpasonannoﬁ oGjacTh
" . Nogcrasus & (5) F=acos? , 7=€5tnZ | nomy-
UM

TrabA - #2 50645{—05(051’6:”{
”— (@Pcos*ts £%5inl )* -

al o5 sin?
-y b /@wﬁ,; )a’f-

2 " Csint cost-atos ™t sin# .
_ 2 6
f%;‘yJ/ [a Y05t +€ 51»7'2{)2 [ )

ar [ afast sin™t
N U;x/ (a m.s"z’ +&%n%t)° -0

2 a fm.s Lsint -8 %int cost £~
Hab -6 ”o—ox‘/ (a’cos*t +€ .sm"’z‘) 2 d

28 / Maf ro5 7 sin’ A
4T vey (a *r05*f + 6%51°E)*

P faa'm"z‘ -a% cos*? it dt -
/y‘”’ (@5t +E%5in't)?

2 fz/ ol 225477 cost H-0.
VIR (P05 < E%inE)?
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[lonpoGHoe BHYKC/IEHHE ITUX MHTErpaj0B 33HANO OH MHO-
I'o Mecta. B pesyabrare mecneﬂnii 0ynem MMEThb

ﬁﬁag-leﬁu;x a,g 0

BAab - 2T Ury a{;=0,

4YTO IJIA NOCTOAHHHX ﬂ n 5 Jacrt

Rllox &
A
o Rlly b7 )
" a(a+é)

[locse MOXCTAHOBKM 3HAYeHHIt mJud J? 7] B (4) nmosyaum

* _ Rl b 2” &7
P 15.1)- 2.6 5 ° 2(a+€) ) ! (8)

[lepexon OT mepeMeHHHX f, 7 K nepemeHHuM X, Y  maa
NOTEHIMAaNa CKOPOCTH GECLMPKYJAIMOHHOT'O IBARCHUA XUTKOCTH,
COOTBETCTBYWIEr0 IUIOCKONapaLIeJLHOMY NEePeHOCHOMY IBHREHMD

B He#l IWIMHIDPA C KOHTYPOM IONEPEdYHOr'o CedeHus

a’Vxﬂ y'e)'e-a‘effy‘-ﬁ"xz- 0,

zacr 2[ f"' ,9[ P 4
- o x oY ¥
V[‘z;y)" a*g x,e*é/z a a*gj xz*é{z (9)
TIe -ﬂo;x, ‘ﬂ;y - IPOEKIMA BEKTOpa CKOPOCTH IUAJMEIpAa

Ha ocax OX n 0Y ( BoHOMHMM, 9TO CKOPOCTH HLBHXEHMA
IDUIMHLpA HAOpaBjieHa IPOTHB CROPOCTH OOTexapueil RUIKOCTH
Ha GeCKOHEYHOCTH) .

CnoxuB moTeHuman (9) ¢ NOTEeHOMAIOM CKOPOCTE OXHODOX-

HOI'O IOTOKA
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}0’[1;(1/)=ZMI *a';.?‘?’y’

HOJNYYEM HCKOMHI MDOTEHIMAaN CKOpPOCTH, COOTBETCTBYWIUEH obTe-
KaHAD YKA34HHOI'O BHIE NPIZHIpa ,B BHLE

Y44
}ﬂ(z; y) = Jaox X // aig x‘?fy'e/ &r‘”}’ é,//- a(zw X% y’/ (10)

Honoxus 4 =6 B ywopmyse (I0), OosyduMmm DOTeEHIMAN CKOPOC-
TH RALKOCTH OECLMPKYJIALMOHHOrO OCTEKaHWA KPYT'OBOI'O IIIMHI-
pa.

[lorygeHHoe Taxum 00pa3oM BuUpaReHNME MOXHO CPAaBHATH C
XOpOomo M3BECTHHM TOUYHHM BHpaxeHHeM NOTEHIMAaNa CKOPOCTH
GOCLMPKYJIAIMOHHOr0 O0TeKaHUA KPYyTOBOI'0 LWINHAPA, KOTOpOE
AmeeT BUL

P-lor ¥+ Uy ¥+ i (Uhon Tthy¥) (11

CpasHenne (II) ¢ (IR2) mpm a=6  nokasupaer mx HIeH-
THYHOCTD.

Taxum o0pasoM HPUXOOMM K 3aKJIOYEHUD, YTO NepBoe npub-
JUREHRe 00 OO0OOmeHHOMY BapHMal@OHHOMY MEeTORY IJIS PacCMOTpeH-
HOu BHule 3amauM OOTEKaHMA B YaCTHOM ciaydae npm & -6 Iaer
TOYHOE DeleHue I'UIPONEKHAMUYECKOR 337adM OOTEeKaHus RPYTOBOIO
IAIAHEDA.

HocTymana 3.1Y, 1978 Kadenpa

MEXaHyxy CHOJICMHHX CDexn
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N.Pataraya
APPLICATION OF THE GENERALIZED VARIATION METHOD FOR
A SINGLE PLANE SUM OF STREAMLINING OF A CYLIDRICAL BODY
BY AN IDEAL INCOMPRESSIBLE LIQUID
Summary
The present paper deals with the generalized variation method ap-
plied to the solution of a single plan sum of streamlining of a cCylindri -
cal body by liquid. The profile of the cylinder cross-section rzpresents

an dlgebraic curve of the fourth order
'z(.z' +y } L4 4.2‘ =0

In a particular case, when a = b, we have the sum of streamlin-
ing of a circular cylinder, The first approximation according to the genera-
lized veriation method for the potential of liquid velocityis obtained from

the expression: "
7’[ z’y/”y ‘z'// a*é’ %, y'/ wyy/} a}fzf:’) x* y? _/

which in the case a = b gives a precise expression of the potential of

liguid velocity for the sum of streamlining of a circular cylinder, h the
expression for }’{1}.9}, ”c;o.z') J;jf the latter are projections on axes
GX and OY of liquid velocity in infinity.
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OB OIHOM TOYHOM PEUEHMN YPABHEHWA MATHUTHOR
TUIPONVHAMUKIA

Ix. B. lilapmkanse

H3BecTHO, 4TO HesMHetHHe ypaBHeHWA MarHMTHOR THEpomA-
HaGMMKK KONYCKaRNT TOYHHE pemeHMd B cJaydae, KOT'ZA COOTBETIT-
ByDIté CKOPOCTE TeYeHHS M HHIYIMPOBARHOIO MArHUTHOIO IONA
He 3aBHCSAT OT KOODPHEHATH <X B HaupabBjeHWu, OapaJLIeIbHOM
OTeHKe, & ROa(PEIUMeRATH STHX ypaBHEHHM# CYyTh HOOTOAHHHe Ee-
JIAGKHH [I,a] . Ecym ocuuraTh KOSPpUIEEHTH GYHKIMAMA BpeNo-
hn. T0 peweHue O0me. SaKaY¥ IPHBOXUTON K POMEHNMD KATEI[O-
nrdbepeHIMANTbHOTO yDAaBHEeHAA, DENAeMOTO B BUAE CXOLAMIXCH
pagos /3] .

B HacToame# padoTe mocTaBiaeHa 38uada: HalTH CKOPICTH
OBOGORHOTO HOTOKA M CKOPOCTB OTCOCA RaKk (QyHKIMM BPEM3HE,
NpE KOTOPHX NOCTEBJEHHAA 3anada GyLeT aBTOMOIENbHOM.

Hrak, nyoTh NepHeHNEKYJAAPHO K HOPUCTOR miacTHHRe Xeft-
OTByeT BHemHee ONHOPOXHOE MATHMTHOe moje, B odmeMm oJydae
MeEAnmeecH 00 BpemeHeM. Torna omCTema, OHPeRENANMAA SKO=—
POOTH K HHEYNEPOBAHHOE MATHMTHOE [OJeé B OPHOIMMEHMM JOI-



PaHMYHOTO CJIOA, dyne'r UMETH BEK:

Pu _du, b, aé Al 665

”"# gt *%h oy Y
oymxwm 4(#2) u Lal(%%) JEOBAETBODADT OJNELYD~
UMM HAYANBHO-TDAHMIHHM YOIOBHAM:
2(40)-Un(@) , u(0,2)-0, Ulw,?)-Un(?),
6(39-0, £.(88)-0, belo)-0. (2)

PacomoTpum cayvalt, xorma V- Vi » ¥ BBEJeM HOBHE
HeH3SBEeCTHHE (yHRIAA
bel%.4)

I{z{y,i‘}=21(y,f)i V—PT? (3)

3mech 21[;/,1) ~ CKODOCTH TeYeHHd HPOBONAMEM XUEXKOOTH O
ROSPHTIOHTOM NEKTPONPOBORHOCTA & = wmst, /A4 -

ckopocTs orcoca mm suyBa, 4e(%%) - umnympomamsoe
MaramTHoe nmoxe, /Aj, - BHemHee 3aKaHHOE MATHRTHOe noxte,
Y u Vin - KOSPIMIMERTH OOHYHOR ® MATHMTHOR BA3KOOTH,
§ ~-mI0THOCTH XUAKOCOTH, /% - MarHNTHEAR ODPOHANAEMOCTE,
Un(#) - cxopocts cBodonmoro moroxa.
LA onpemeseHMs HewSBECTHHX (yHKIEM Zz/ %2) us
(I) 7 (2) nomyusm caeaypmKe ypaBAeHMsT M DpexenbHHe yoxo-

BEA:
2, Wz _ dI{ a%_
v5# () [ - 7 TAXE

Vol0s0)-2ull), Y, s(81)-0, Yo (oo)- )

(4)

(I)
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e V ‘7;5%— - CROpPOCTH AnbdeHa.

BBezeM HOBYD NMepeMeHHYD 7= 25# u byRROMU
Va(92)- U (B)[1-¥,2(7)). (s)
Torma #3 (4) moxyauM
.2 Q’&”m

*5/”5.’//}”,3 , (6)
Y;}z[p)ﬂ/ » }23[00/=0.

I Toro 4TOOH NMONYydeHAoe ypaBHEHEE MpHHAINIEXaJO
aBTOMOLEJIBHOMY THIY, HEOOXORAMO MOJNOXHTE S

l/‘;i—'/lfo/{/iléngz,z = const
f/df”w *6'/10 K(‘y,a-corw?.
YanTHBasA 9TH COOTHOmMeHHA, U3 (6) Gynem EMeTh
e of1Pe] T —gaty -0 o
1,2[0/ 1; }f’z[oo)=0,

Pemenue sToit 3a0a4Y mmeeT BHA
- 4,0E%)
%073 1ep)

F 7P >

Gon [x)=

(7)

9)
THe
(I0)

2
@ a _Z
___1__./(2-.1‘)28 * dz.
e |



3necs [1z) - ramma fymxmag. C momoms® (9), (5) m (3)
JIE'KO HAlTH CKOPOCTH TeueHms ¥ HMHLYUAPOBAHHOE MATHUTHOS
noxe.

Taxam o0pasoMm, eciE CROPOCTE CBOGORHOT'O HOTOKA OYTh

a —67{,75‘{
TR B gy (2)- AL e

a8 OKOpOCTh 0T0OCa HMEeeT BHR
v
U@)-Paf7 = %,

T0O pemeHHe NOCTABJGHHOA 3afa4yl MOXHO BaftTM TOUHO.

HocTymana 25.XM,1977 Kapenpa
MeXaHNRH OCILIOWHHX Gpej
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J.Sharikadze
ON AN EXACT SOLUTION OF A MAGNETOHYDROLDYNAMIC

EQUATION
Summary
The problem of flow around a porous plate by a conductive
fluid with regard to an induced magnetic field is investigated. The
values of the velocity of the external fluid and of the suction ve-
locity as t@me functions are found for the problem to be a similarity.

An exact solution of the problem is obtained,
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05 OJHOM METOIE PACYETA JAMWMHAPHOI'0 IOI'PAHMYHOTIO
CIOfl CXUMAEMOY IPOBOISNEA XMIKOCTH

I.T'. Asmaitnapamsim

B mocnegHee Bpems GOABMOEe BHEAMAHKE YREAAETCH HCCASKO-
BAHMD Da3HOOOpA3HHX 38Ka4, CBA3QHEHX C PacyeToM HOrpaHNd-
BOTO CJNIOR 3JeRTpompoBoiamel cxmmaemoft B Hecxmmaemolft xuu-
ROCTH NOJX BIMAHMGM BHOMHEr0 MArHRTHOrO noud. Hapamy ¢ Tod-
HHMZ DemeHHMsAME TAREX S44aY SHaYMTENBHOE MECTO SAHMMADT HpHO-
JHECHHHEe MeTORH, MO3BOJNADUME PemwaTh MEPOREE KAacc sageaw ,
He moxmanmmics TouHomy pacuery [I-2] . B HacTosme? craThe
AV pacyera NOrPaEMIHOTO CJOA SJieKTpompoBomAmelt ciamaemol
XHIKOCTE B NPHECYTOTBHE BHEmHEr'0 NONEpPevHero MArHMTHOTO MO-
JIf OpDHMeHSeTCS MeTOX MOCJHeNOBATSRbANX IpPHOIEMeRmi. Axano-
TAYHHE 337a49K A Hecxumaemoll mpoBopsAmeiR XMIKOCTH OCHIH
HOGAeNoBamH B padotrax [3 ~ 6.

Cacrema ypaBHeRMNl HOT'DaRAYHOrO CJOS SJEKTpOIpoBOXAmed
cRuUMaEMOlt AMAKOCTH B IIPUCYTCTBAM HePNEHRMRYJMADHOTO OTEHKE
MAIHATHOIO NOJA, B PaMKaX Ce3uMHNYKIMOHHOZX Mozesm H,,,«I',
nMeeT BAX:



ary , . ,

ox ﬁy ?
f(u u y __(Zz_'i_,_é_ -a—z-‘)- —/-J' By,
ﬁg( ay( 40 ﬁT ax

4/,,((321) J"
£ -o(E, *Z"”ﬂé‘)’

S I'paHMYHHMA yCJOBRAMM

Zl/ygo’ﬂ) 7/':' 0, uf- U, (x)

f i Y-
3neck ¥ HuEe OYRYT OPHHATH cAenypipe OCO3HAYEHHAA:
Unw U - cocraprsomse CKOpoCTH, HANDABIGHHHE COOTBET-

CTBEHHO BIONH M IO HOpMane odTexaemolt momepxHooTH, /-
zaBieHne, f- IWIOTHOGTS, T -Temmeparypa, 4- Temno-
, S

IMHAMAYecKas BASKOCTh, 2, - mosHast sHepra, (- OROPOCTS

€éMKOCTh IPH OOCTOAHHOM IABJIEHMHM, HpAYEM &= 4/[;,

oBeTa, Z.. -~ XapaxTepHasd IJIRHA, 5‘;- BHemHee MAaTHHTHOE
noJse, - SJIEKTPOIIPOBORHOCTE, ]z ILIOTHOCTH TOKA, f;-
HanopAxeHne SJEKTPHYECKOro moud, /ya ’ 12 , /fa - COOTBET-
CTBEHHO qucija Maxa, [lpagnras m I'aprmaHa, 3HarRoM 00 00603Ea-
YapTeAd 3HAYEHHS DapaMeTpoB BRajiM OoT Tena, 3HakoM OO -
napamMeTpH TOPMOXeHMs, depTodka cBepxy odo3HadaeT Ge3pasmep—
HYD BeJMUYNHYy.

JaHHaa Huxe cECTema HCCJEeNyeTcs B NPEXRIIONOXeHHH IQ=1 ,

E;—O M C y4eTOM CJEeNyDIero 3aKOHA M3MeHEeHMS MPOBONEMOCTHI

CpexnH:
-6, (1- %)
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[IpA TaKAX yCJAOBMAX CHUCTEMY JeTKO NPeoGpa3’OBaTh K BHLY:

x
IU(Z[ (?Zl*y«iU/_/eoZ/w;{I”w ﬁy /1;;) @ ﬁ ), /1) .
/7{2/1?1 ”5"5‘/”7 71/ ag///”ﬁﬁ( 7”// @

Kax nasecrso [7] , TpABHAJBHHM HHTerpaiom (2), ymoB-
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I1g npameHeHHS METORA MOCJHELOBATEJNBHHX NpHOAMEeHmit
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0T fe-ds)
KOTOpOe BHPAaraeT YGJOBAE ILIABHOTO lepexona CKOPOCTH HOT-
PAHEYHOTO CJIOA B CKOPOCTH: BHEMHEero MHOTOKA.
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3a7a9 TAXPONAHAMAIECKOTO A MAarHATOTEIPORTHAMAYECKOTO HmOTpa-
HEYHOTO CJOs, CJeXys padore [§] . B KOTOPOi* GHIO npOBEmeHo
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He mpeBumaina 10%.
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L.Azmaiparashvili

ABOUT A METHOD OF CALCULATION OF A LAMINAR
BOUNDARY LAYER OF COMPRESSIBLE CONDUC-
TIVE FLUID
Summary
The problem of the boundary layer of a compressible canduc-
tive fluid is studied by the approximation method. Some partiauar
cases of the problem are considered for which the solutions are

obtained explicity.
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Tpyma Towrucckoro yauBepcureTa. MaremaTuxa, me-
XaHMKa, acTpOHOMUA. 204, I978.

ilocTpoeno pemedue cucTemH IudepeHINANBHHX ypaBHeHwMit
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COOTHOmEeHNs, yHOOHHEe IJIFA WX BHUKCJIEHWA HAa COBPEMEHHHX BH-
YMCJUTEIBHHX MallMHax.

JlokazaHa CXOBUMOCTH YNOMAHYTHX DANOB U OIEHEHH GCOOT-

BeTCTBywUMe ocTaTkM. budia. 16 Hass.
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pomsia., Tpynd TOmwmcckoro yHmBepcuTeTa. MaTema-
TAKS, MexXaHuxka, acTpoHomma. 204, 1978.
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OOTeHIMAaNa B CHHTYJIAPHHX MHTerpaNbHuUX ypaBAeHM#{ HM3ydeHH
OCHOBHHE I'pPaHMYHO-HAYaJNbHHE 3a0a49f OUHAMMKE IJIS OXHOPOL-
HHX 3AXM30TPONMHHX yOpyrux cpex. bmda. I7 Hass.
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YIK 539.3.01

fdexTHBHOE pemeHMe HEeKOTOPHX I'PaHMIHO~KOHTaKTHHX
39a4 OTaTHUKA IJA COCTaBHHX M3OTPONHHX Tes. M.O.
bameneiuBmiu, Jd.I'.Tnopramemnn, W.1.3azamBmwim. Tpy-

In Towmcckoro yHusepchrera, MaremaTuka, mexaHmka,

aCTPOHOMEA 204, 1978.

B paGoTe nmaeTcst HOBHit METON pelleHMs NepBOil OCHOBHOI
TPaHUIHON 3amayl CTATUMKH IJIA M30TPONHOIO KOHLEHTPHYECKO-
IO Koaboa. [IpM momou 3TOr0 pelileHMA peillaeTcsd I'paHMIHO-
KOHTaKTHaa 3aKava CTATHKHE LJIA M30TPOOHOTC Teja, COCTOA-
mero M3 77  KOHUEHTPMYECKMUX CIoeB, PeweHue nOaydaeTcs
B ﬁune a0COJMTHO ¥ DABHOMEDHO cxopsmerocs DAna. bBudax.

< Ha3B.

YIK 5I7.5I2

06 orpaHM4eHHOCTH B MPOCTPaHCTBE Z  wacraux cymm
pana dypre-CTHapTheca QYHKIMM C OrpaAMYEHHHM H3Me-~
Heuuem. I'.C.fIHakoB. Tpyad TOMIMCCKOTO yHMBEpCATETA.

MaTemaTura, MexaHuka, acTpodomus. 204, 1978.

B padoTe mpMBELGHH LOCTATOIHHE YGJOBHA OrDAHNTEHHOC—
TH B HpOCTpaHcTBe Zi 9AcTHHX CYyMM pAna Qdyphe-CTHIBTBECA
QYRKLAM ¢ OTpaHMYEHHHM M3MeHeHMeM. JOKA3aHO, 9TO LI (QyH-
xiigy ¥/Z) ¢ orpaHMdeHHHM A3MEHEHMeM SKBABANEHTHH CJELy-
VUM YCIOBMA :
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m
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=1
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B xauecTBe pUMEPOB HAMIEHH YUCJIO HEJHX HEOTDUNIATEb-
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