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Wma ¢pannmysckoro yuemoro sHaka Apgamapa (1865—1963) ms-
BeCTHO IIMPOKOMY KPyry MaTemMaTuKoB m ¢u3mkoB. Ero paboTun oxBa-
THBAIOT pa3jWyHHe 006JacTH MaTeMaTHKH: TEOPHIO YHCeJ, TEeOPHIo
aHAJIUTHYECKHX PYHKIOHMA, Teopuio AuddepeHnuaIbHHX ypPaBHEHHH C
9aCTHEIMH IPOM3BOHHIME. AflaMap 3aHHMAJICA TaK:Ke BOIPOCAMU pac-

npnnmpnunnnu ROJTH R'M"\T, B UQ""I‘T—T(\("I‘H nnnnnnnpmn'r 'RT-.T'R(\TI‘ ‘.\yT{‘TI'n-

AL U Arxs Veiiie aaiviyy Y ARV aii UV a s

BHUI COBMECTHOCTH DPa3jMYHOTO HIOPAAKA Ha deOHTe BOJHEHL, pacmpo-
CTPaHAIMENCA B CIJIOMHOM cpefe.

IIpennaraemass BHUMAHHUIO YUTaTeNsd KHATA BOSHHKJIA HA OCHOBE
JeKmnuii, npounTaHubix aBTopom B 1920 r. B Msabckom yHmBepcuTere.
N3nanme 5TOM KHUTM HA AHTIMACKOM fA3KHKe moABmiaochk B 1923 r.
Ono 65110 moBTOPEHO Ge3 mamenenuit B 1952 r. @pannysckoe usganme,
3aHOBO MEPECMOTPEHHOEe H CYIMEeCTBeHHO JOIOJIHEHHOe aBTOPOM, BEIII~
a0 B ceer B 1932 r. B ITapmxe. Hacroamuit mepesox cmerar ¢ sroro
U3aHAA.

Jlappas KHUTA OpefcTaBisgeT co6oi (PyHIaAMEHTAIBHHN TPYH IO
JUHeAHHM TruOep6oJMYecKNM YpaBHeHHAM BTOPOTO HOPAMKA CO MHO-
IMMH HEe3aBHCHMBIMH IepPeMEeHHBIMH.

Kuura cocrout u3 gerhipex uacreii. B mepBoit wacTm paccMaTpusa-

TNAMN o r\ﬁ'rrr'rro n-nn-nrnm'no naTaTTm; Ifnm-nr QTTDI"I'_ aTrn ITNMTADATIIAIMNAO DITORSATYYY
Wivs UUVLZWIU UDUAVIDA oA 1lvldin. YUAUVD /AW UpdabpuUadniva onamonua=

THIA IPUMEP, WLIIOCTPUPYIONXA HEKOPPEeKTHOCTH 3agaum Homu maas
YPaBHeHHH 9SJIJIHITAYECKOr0 THIA.

Bo BTOpOii "wactm myreM oGobmeHms meroma Pumama moctpoemo
PyHIaMeHTaJIbHOEe DelleHHe JUHEeHHOTO0 THMIepO0oImIecKoro (M 3JImo-
THYeCKOr'0) ypaBHEHHsA ¢ HepeMeHHHMH KodPdummentamm. I[Ipensa-
PHUTEIbHO BBOAUTCA MeTpMKa mpocTpaHcTBa. (DyHmamenraibHOE pe-
IIeHNe 3a0MCHBAETCA B BHMEe PALa IO CTeIeHAM KBajpaTa reofe3mdec-
KOT0 pacCTOSHHUSA.

B Tperheit m ueTBepTo# WACTAX pemaeTcA 3afada Homm muas
HEYeTHOTQO U YeTHOI'Q YnCcjia HelaBUCUMLIX ]TBDEMQHHLIX_ ]Tnn ITOM nt‘—
moJip3yeTcs QyHIaMeHTaJbHOe pelleHHe, NOCTpPOeHHoe paHee. Peme-
aAne 3amaun Homm BHpaskaeTcsi B BHUe «KOHEYHOH dYACTH» pacxoid-
meroca uATerpaya. [lada HaxomaeHUA pPeMeHua OPH YeTHOM ghcie He-
3aBHCHAMBIX uepervieHHBIX HCIOJb30BaH METO[ CHOyCKa.

B wuerBeproii wacTH wuCCIEHOBAHH CBOWCTBA (YHIAMEHTAJIBHOTO
pemeHusa u ero koddpdummentos. Bo BTOpO# riaBe wersepToil gacTm

PaCCMOTPEHH I‘HHOPGOJIK‘IOCKKG YpaBHEeHHMA C HEaHAJIUTAYECKUMH
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Koadpumuenramu. ITocTpoerHoe AgamMapoMm pemeHme I03BOJIAET OIH-
caTh pacupocTpaHeHHWe CJIa6HX BO3MYIIEHHH B HEOJHOPOJTHOHN cpefe.

3a COpok ¢ HeGOJBMMM JIeT, OPOMENIINX CO BPeMeHH BHXO0Ja B
cBeT (paHIy3CKOTO M3AaHMA KHuTm AfaMapa, DOABHIOCH 3HAYUTENb-
HOe KOJIH4YeCTBO paboT, HOCBAMEHHKX TrHIep00JINIeCKHM ypaBHEHAAM
C YACTHHIMA NPOM3BONHBIMU (6nﬁnnnrnm¥mn OCHOBHEIX nnﬁm* NOCBSA-
MeHAnX 3amave Homum musa mnepﬁonnqecnnx ypPaBHEHHMH, MaHa Ha
ctp. 350—351). IlomaTme  «KOHEUYHOH  YaCTH» paCXOAAIErocs
WHTerpaja cnocoﬁcTBOBaJIo CO3JLaHMIO TeopHHn 0606meHHHx (byHR-
11707 \u. J. C CoboJies, J1. JTHBapII,). 1161’10.71'1:33/‘)’1 0606mennbie tyyHK-
OWH, MOKHO 3aIHMCaTh pemeHme 3amaunm Homwu aida rumepO0JIMYIecKHX
ypaBHeHHWii, He mpuberagd K HOHATHIO (KOHEYHOHM wactm». Bompoc o
KOppeKTHOoCTH 3ajaul Homwm Ha MHOrooGpa3max HeNPOCTPAHCTBEH-
HOTO THIA JJA rmoepboimueckux (M yabTparumep6oIMIecKuX) ypas-
HEHH# ¢ DOCTOAHHHMHE KodpPummeHRTaMM mOJy4WJI pelIeHme GJaroja-
pa paboram Acreiipccona u [[)KoHa. B marumecaTnix romax GbUIO JO-
Ka3aHO CymlecTBoBaHWEe (PyHIaMEHTAJbHOI'0 PemeHudA y JI000To JH-
HeHHOT0 AuddepeHquaJLHOTO OIepaTopa ¢ HOCTOAHHHME Ko3(pdumu-
eHTaMH.

Tanm e Memea reecTo
AUV A

A ULVA XAV VAUV AAVU

BHIIOJIHEHHOE AJaMapoM JJA ypPaBHEHHA BTOPOTO MOPAMKA, COXpa-
HAeT CBOEe 3Ha4YeHWe M II0 HACTOANEee BPeMA.

Knuura AnaMapa HAIIMCAHA JKMBHIM M MHTEPECHKIM A3HIKOM.

IIpu mepeBosie GBIM MCIPAaBIEHE MeJIKAe HETOYHOCTH M OLEYATKH.
M5l onycTHIN OPHIIO/KEHNA K KHUTe. B KOHIle KHHTHM mOMeINeHH IpH-
MedaHHA pefaKTopa m mepeBomumka. CCHUIKM Ha HAX OTMEUYeHH 3Be3-
TOYKaMH.

B mepesosme npuammana ygacrue M. B. Ilmckapésa.

Kuura npefcrasiager mHTEpeC AJiA MaTeMAaTHKOB, a TAK/Ke MeXaHHU-

KOB 1 (M3WMKOB, 3aHMMAIOMMXCA BOIPOCAMH PacOpPOCTPAHEHHA BOJH.

OHHCO T TOHEONS HCCITO
\JALAL U EANUVVANS

VU &1 aAwviiisn

O. M. Beaoyepkoscruli



Hacroamuii Tpyn mpeacraBiaseT co60i ATOT MOMX HCCIeOBAHUH B
061aCTH JHHEAHHIX IrunepboJINIeCcKNX YPAaBHEHUHA ¢ YaCTHHIMH IIPOM3-
BoquEME. fI MMes yIOBONBCTBHE MBJIOKUTH HEKOTOPHE ero JacTH ame-
pukaHcKoi nyGiamke B HoaymGuiickom yrmBepcurere (1911), wacts
pesyabraToB mokiaambsanack B Pumckom (1916) m Iropuxcrom (1917)
yHEBepcaTeTax 1),

HcxomHRM DYHKTOM DTUX UCCACA0BAHMM MOCHYKuin padoTn Hupx-
ropa n ocobenno pynmamentaibabie TPYAK Boabreppa o chepraecKux
7 WIMHIPUIECKHX BoaHAaX. fI cTpeMuicsa mpomoaxuth paboTy UTaib-
OBLI0O NPHMEHHTh KO BCEeM HOPMAJbHEIM IHIepb0JMYeCKHM ypaBHe-
HUAM, a He K equHCTBeHHOMY 3 HUX. C IpPyroi CTOPOHH, HACTOAMIYIO
MOHOTrpPaHI0 MOKHO PacCMAaTPHBATh KaK HpomoireHme Moumx «Leg¢ons
sur la propagation des ondes et les équations de 1’hydrodynamiquen,
3aMeHsAIomee OOMBIIYI0O YAaCTh IOCIETHEeH Ii1aBH, KOTOpas, BIPOYEM,
ORLJIa JIMIIh MOUBITKON MOKAa3aTh TPYAHOCTH 3aJadd, peleHne KOTOpoi
A Teneph B COCTOSAHUH JaTh.

Hlaanyio paGoTy B majdbpHelmeM Mo;KHO 6ymeT pacmpocTpaHATH Ha
ypaBHeHHA 60Jiee BRICOKOTO HOPSANKA, HA CHCTeMH YpPaBHEHHMI M [asKe

Ll
ITNAMMATTATL On ¥ TATDNTOATAOLIM UNaDTTAITII O {'I’I{'f' MATTODATITTIIO MY R'LTTI'A
AUPMINMUAALD UU Il OQUuIMDUANDING |y VADLUUAG/IN \(BUWIUAUVDARNU da Ubiv

HAYaTo HEJaBHO HA OCHOBE TEOPUM MHTErPaJbHHX ypaBuenmit). Omna-
KO f YMHILIEHHO He KacaliCA 3THUX BOIPOCOB, TAK KaK OEPBOT0 W3
HUX BIOJHE HocTaTouHo. fI 6B OH cuacTIUB, ecadm OH reoMeTpam
yIaJIoCh NPUMEHUTh M3JIaraeMhle METOTH K 3THM CIydasiM 2). -
Kpome ¢yrmamenTaapuoii padorsl Boasteppa (Acta Mathematica,
v. XVIII) n ero mocaenyromux paboT, A CONIIIOCH TaK/Ke HA MCCIEL0-
Bauua Tenone, Hynora u Agemapa 3), passuBalomue ¥ KOmOJHAIOIAE
Touky 8penmsa Boanreppa. PaGora mocaemmero (Amemapa) Les équa-
tions aux dérivées & caractéristiques réelles (Collection scientia,
Paris, Gauthiers-Villars) cogep:;kuT nmoauuin 6ubanorpaduuecknit 06-

Live 1 AT L

sop. Ilpyroi o63op man Bouabreppa B cBOMX MyOIMYHHIX JIEKIUAX B

1) YoomMaHy TakKe KpaTKoe cooOmenme Ha MeXIyHApOmHOM KOHTIpecce
MaTeMatakoB B CtpacOypre (cemtsbpp 1920).

?) BaykHHe WCCAeMOBAHMA B 9TOM HATPABJICGHAW BHIIONHAJ B TOCHeRHee
BpeMsa Hmpo (Giraud).

3) Uccaegosammsa [Imkapa, Ha KOTOPHE S CONLIIOCH B COOTBETCTBVIOMIEM Me-
CTe, TAKKe CYMECTBOHHH [JIA HEKOTOPHX dacTeldl HacToAmed MoHorpadum.
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Crokrounnme. fl me cuesnr HEOGXOMUMEIM TaBaTh TpeTHil 0630p, HA JaKe
T06aBIATH YTO-AU60 K IUTHPOBAHHOM JUTEPATYPE M TOBOJHCTBOBAJICH

NAATTITTIFORLTY T TrNITALATTQ TTYX 7 U AQOTrNANA TTNMYXTT T ITN TTrATMATT m

COblJIRaMH B IIPpHMCHaHMAX, 3apaHce M3BHHAACD Iepea aBT
TOPHX f, BO3MOKHO, 3a0BUI YIOMAHYTH 1).

fI mon:reH eme ompaBaaTh IBe 3aMEHH TEPMHHOB, paHee MPUHATHX
B Hayke. OmHa M3 HHX — (dJI€MEHTApPHOe peIeHme» BMecTo «PyHma-
MEHTAJIBHOT0 pemeHus». Jlpyras — «rpaHcBepcalbHHI» BMecTo *
clioBa «KOHOpPMaJbHHI». [lepBas 3amMeHa cheirama NJSA TOT0, 9TOOH
n30e:KaTh CMeImeHus ¢ QYHIaMEHTAJIbHHMM PeleHHAMHI, BBeIeHHHMHA
ITyankape u ero mocJjemoBaTeJAMU (pemeEns OHOPOXHEX HHTEIPaJIb-
HHX ypaBHeHuii). Bropas 3ameHa chenaHa I0 HOpHYMHE «DKOHOMHR

MEICJIM», TAK KaK JaHHOe HOHATHE HCIOJL3YeTCA B BADMAIMOHHOM MC-
quclieHuu, rie oHo 0003HAYAeTCS CIOBOM TPAHCBEDPCAJNBHEIM,

Y

/2% 8 arrr h I FaY
OpaMi, RO-

AEAJVA AV A R e 73 QD2

1921 H. A

1) Moz paGoTH I0 3ToMy Bompocy omy6iamkoBaHH B Ann. Sci. Ec. Norm.
Sup. (1904—1905), Acta Mathem. (v. XXXI, 1908). 9ta mocxexssas pabora co-
JepKHUT HEeCKOJbKO ommnOoK B YHCIOBHX Koaddmnmenrax, mHampumep B (opmy-
xe (30') Ha cTp. 349 9mcio 2 B 3HaMeHAaTeJ® OMKHEO OHTH ONyINEeHO (HY/KHO TaK-
7Ke noﬁlasm‘b MHO;KHTE]b 2 B IIpeJuAyIed cTPoKe) — # Bo Bcex fopmyrax, ot-
HOCANIUXCA K YeTHOMY m (9TO COOTBeTCTByeT Hameil KHmre 1V). OHE ROKHH
OHTH WCIpaBleHEl, YTO CHeJaHO B HacTosmell MoHorpagmm. HeobxogmMmre mc-
NpaBJeHHs, HA KOTOPHE MK TOJABKO 9YTO YKasauu, Onuim, BIIpoYeM, BHECEHH B Clie-

AYVIOIIHHA TOM TOTO e ;KypHaJa.



N3 NPEANCIOBUAA
R ®PAHIIY3CROMY H3JTAHUIO

fI mamepeBajicAa B OCHOBHOM TOYHO BOCIPOHM3BECTH
IIePBOHAYAJIbHYI0 PeJaKIui0. Kcam He CYATATH MEIKHX IO-
OpaBoK (M, B 9aCTHOCTH, HECKOJBKHX CCHIJIOK Ha pabo-
TH, ¢ KOTOPHIMA g He ORI 3HAKOM IPH BHIXOAE pPabOTH
B CBeT), A OTOIEJ B CTOPOHY TOJHKO B CJIeIyIONUX
IMyHKTaX.

Buaromapa ucciaemosanuaM, oTHocamumcs 1) k 1924r.,
A CMOT MOMOJHMTH pemeHume 3amaum Homwm ¢ moMompio
MeTO/a «CIIyCKa» mpAMHM pemenumeM (Kuura IV). Oxasa-
J0Ch TaK/Ke IIOJIe3HHM IepPecMOTpPeTh MCCIe0OBaHMe
CMeMaHHON 3ajauMm [JA INIOCKOW TpaHHUIH, YTOYHUB
OKa3aTelbCTBO CYMECTBOBAHMA PEMIeHHA, 310, BIpO-
yeM, IPHBEJI0 K HEKOTOpoid mepepaGoTKe HpeXRyIIHX
JacTed.

C mpyroit cTOpoHH, He IpeAIoJaras y 4ATaTeNsdA, Kak
1 paHee (3a HMCKJIIOYEeHHEM OIHOTO WJIM JBYX MeECT, OTMe-
YeHHHX 0C000), HUKAKUX 3HAHUH IO TEOPUU OTHOCHUTENb-
HOCTH WJIH abCoNIOTHOMY RuddepeHnuaJIbHOMY HCUHUCIIe-
HUIO, A CYeJ HEeOOXOMUMBIM PYKOBOJCTBOBATHCA HOBHIMH
UeAMA ¥ O03HAKOMHUTHL C PeIlleHMeM B WHBapHaHTHOH ¢op-

Me. HGROTOPHG BHIYHCJIEHU I IPE/ICTaBJIGHH TOJABKO B DTOM

ﬁmnun wnmnnnu ODOCRAMAHO IIDAJIOMoNUEe B KQOHITO MO-

WY piavy AV avpv ALV VA FARAN VAL AL PP ERVAUIARU LR A3 ARVIRIZU v

HOTpajum.

PaGorst [onume?) 3naunTtesnsHo obierduim Mo 3amady.
Ona eme Gosee ympocTmiach Giaromaps HeIOCPeICTBEeH-
HOM OOMOOIX BHIHOTO OpPIOCCEJIBCKOr0 reoMeTpa, KOTOPYIO
OH COIJacHJICA MHe O0Kas3aTh, IOPOCMOTPEB C 3TOH TOUYKH

1) Bull. Sci. Math. France, t. LII, p. 241.

%) Cm. B wactHOCTH, de Donder, Sur équations aux déri-
vées parflglées d’un ordre quelconque. Journ. de Math., 9 sér.,
t. VII, 19



10

M3 npeducaosus x gpanyyackomy usdanunw

3peHHs Bce BHumcieHusa. fl He cymelo BHIpa3uTh €My B
OOJHOM Mepe MOIO IPH3HATEIBHOCTH 34 3TO.

Bropoe npuioskeHHe NOCBAMEHO 00meMy CIydYaio
CMEIMAaHHOII 3alaul, pelleHne KOTOPOil, KaK OymeT BHUIHO,
MOKHO IpefcTaBUTh B ¢opme, a6COJIOTHO AHAJOTHYIHOM
TO#, KoTopas mcmoiab3yercsa B 3amaue Homu. Tperve npm-
JoKeHHe mocBAmeHo wmcciaenosanuaM I'. Jlesu, KoTophii
MOMOJHWJI TeopeMy eIMHCTBeHHOCTH XOoJbMIDeHa, pac-
OPOCTPAHUB ee Ha MeJWHeHAHHE ypaBHEHHS.

K. A.



Kreura 1
OBIIUE CBONCTBA 3ATAYN KOIIN

I‘ JJABA 1
OCHOBHAH TEOPEMA KOIIH *. XAPAKTEPUCTHKA

Mu Gynem 3aHEMATHCA JUHEHHHIME YPaBHEHUAMH C YACTHRIMHA IIPO-
M3BOIHBIMA TrUIep6oJIMIeCcKOro TuIa U B ocobenHocTu 3afaueir Homm
oJIg HHAX.

Hpennonaraﬂ NOHATHE JUHEHHOTIO YpaBHeHHA C YaCTHBIMH IOPO-
a wa nnmrz‘ TTD_

TADDNAITTITITTAMIY TADDOAAMITTITAL ITOATTNARLITIAL D ITORM ONOTNATAIM DaTTa -
QUL IAA ALVl Hu

AoBUAODIMY MoDOULTODIM, HauluUMOYIiM, D 20M LUULIUAL
jiee MBI OAACHUM, 4TO TaKoe rumep0oJIndecKuii THII.

1. Kpaesas 3anaga B 001mem sape. ,[[nq)(bepenunaamnoe ypaBHeHHE —
He3aBUCHMO OT TOIo, ABJAETCA JHA OHO OOblKHOBeHHHM mwin cojgep-
JKUT YacCTHHE NPOM3BOMHHEE,— JMONyCKaeT 06ecuMcieHHOe MHOKEeCTBO
pemennii. IIpexuag, wiaccmyecKas, TOYKa 3PeHHA HAa €ro MHTErPHU-
poBaHME COCTOAJIA B OTHICKAHMM TaK Ha3KHBAaeMOTo «o0mero mHTerpa-
Ja», T. €. PeleHnA ypaBHEHNA, COJEP/KAamero CTOJIbKO MPOM3BOJIBHEX
5IIEMEHTOB (IIPOU3BOJIHLHHX MapaMeTPOB UJIX NPOU3BOJBHKX QyHKIHIA),
CKOJIbKO Heo0XxomMo, 9ToOH mpecTaBUTh BCe PEIIeHHA, 38 MCKIIUYE-
HIUEeM HEeCKOJbKHX 0COOHIX,

Onunaxo B 6osiee mo3guux paborax, 0co6eHHO B TeX, B KOTOPHX mC-
CIeyIOTCA ypaBHEHHMA C YACTHHEIMA TNPOM3BOMHBIMH, OTKAa3aJUCh OT
5TOM TOYKHM 3PEHMA HE TOJBKO M3-3a TPYAHOCTU MJIH HEBO3MOKHOCTH
OOJIYIeHHA DTOTO «00Imero mMHTEerpajia», Ho INIaBHHM o6pasoM moTomy,
4TO 3ajjlaya MaJeKO He HMCYePIHBAETCA IPOCTHIM ero oupeeJeHHMeM.
3amasa B OOJBIIMHCTBE HPHIOMKEHMHA COCTOMT He B HAXOMKIeHUH
4106020 PeIIeHAA U nmi)(bepeﬂuna.nbnoro ypaBHeHHA, a B BEIOope cpemaun
BCeX JTUX BO3MOKHBIX PENIeHMH HEKOTOPOro M3 HUX, ONPEeNeMOro
MOIOJHATEeNbHEMH YCJIOBUAMHA, 3aJJAaHHEIME MOAXONAmMUM o6pasom?).
YpaBHeHH® ¢ 4YACTHRIMM IPOMBBOJHHIME (¢HEOHPEIeJeHHOe ypaB-
HEHHUEe», BHpPaKaAch ABHKOM HEKOTOPHX aBTOPOB), MOJKHO OHITH cpa-
BE[INBO BO Bceit m -mMepHO#l ob6iactm R (m — umciio He3aBHCHMEBIX

HepeMeHHHIX), B KOTOPOd U MosKeT cymecTBoBaTh. WHEME ciaosamud,
OHO TOJINMHO nﬁnnmamnr‘q B TOXITOCTRO BCIOTV T8 1 OINMATAITOHO M R

AN VASARIA NS RADUIL D AUV VADU DUVAVMT 9 SV W PYAUriaviiU . <2

TO 7K@ caMoe BpeMd HAa rpaHune R MOJKHE BHIOJHATHCSA OIOJHH-

) OTO JaeT CIOCOV HOJYYoHNA OOIEro mHTerpaia, TaK KaK, Ba apb

/A GO-
NOJHNUTOJIBbHHE JaHHKEe BC6MH BO3MOMKHBIMH CIOC00AaMn, Bcerjga MOKHO I J[Y‘]]ITI)
3aJlaHHOE pellleHHne YpaBHOHHA.

na '\'I’ v\ N
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TeJIbHHeEe yCJI0BUA («ompefieieHHEe ypasHenua»). IIpumepn GynyT opm-
BOAMTHCA HA BCeM HIPOTSKeHMH JaHHOHM MOHOIpaduu.

Ecan monywen o6muii mHTErpaj, ocTaercA BHOpaTh BXOAAMME B
HEro HOPOM3BOJBHEI® JJIEMEHTH, YTOOH YMOBIETBOPUTH JOIOJHUTEIb-
HHM ycJI0BUAM. B ciyuae 0OHKHOBEHHHX AuddepeHIHaIbHEX ypPaB-
HEHWA IPOW3BOJHHKEE DIEMEHTH — 3TO YMCJIEHHHIe IapaMeTpHI, OIpe-
feJsieMble M3 YPaBHeHUI, IPUYEM YUCJIO IOCIeTHAX PABHO TUCJIY IEp-
BHX, TaK UTO II0 KpailHei Mepe TeOpeTH4ecK:H BOIPOC MOKHO CUHTATh
pemeHHHM — CBeJeHHHM K oGHgHoi anre6pe. Ho B caygae ypasHe-
HEUMA ¢ 9ACTHHIMEA OPOM3BOAHBIMEA IIPOW3BOJIbHEE dJIeMEHTH CyTh QyHK-
MK, ¥ 3ajla9a UX OUpPeJeJeHHa IpeNcTaBiAeT co6oil IIIaBHYIO TPYH-
gocth. Hampumep, maBecTen oOmuit mHTerpas ypasHeHHA Jlamiaca
Au = 0. Opgmako 5T0 He [JaeT HaM BO3MOKHOCTH pemarth 6e3 pana
CJOKHBIX PacdyeToOB BajKHHE 3aa4d, OTHOCAMMECA K 9TOMY YypaBHe-
HUIO, HAIPDAMep 3aady O pacIpefejeHHH 3apsAfa. '

JleiicTBUTEdbHEE 3aJadd, ¢ KOTOPHMHI MH CTAJKHBAaeMCH,— 3TO
«KpaeBble 3a[a9m», KayKIaA U3 KOTODPHX COCTOUT B OLIPEIeNeHUH Hem3-
BECTHOH QYHKIMHU U, YAOBJIETBOPAIONIONH:

1) «meompemesreHHOMY» YpaBHEHHI0O ¢ YAaCTHHMH IPOM3BOJHHIMIE,

2) HEKOTOPHM KPaeBHM VCJIOBHAM, MWIM {(OOPEHSNeHHHMY yC-

JOBUAM.

Takaa 3amaua Oymer HA3HBATHCA (KOPPEKTHO IOCTABJEHHOMY,
eCJH MOMOJHHUTEJIbHEE YCAOBHA TAKOBH, UTO OHNPEJEJSIOT PEeIIeHHe H
OPUTOM eIWHCTBEHHOE YPABHEHHMSA C YACTHHIMH HPOHM3BOAHBEIMH.

Camas mpocTas M3 KpaeBHX 3ajau — 3agava Hommw.

2. IocranoBka samaum Komm. 3amava Homm pna ypasmenmin c
JaCcTHHIMM OPOU3BOJHHIME B TOYHOCTH AHAJOTMYHA OCHOBHOH 3ajaue,
XOpOIIO M3BECTHOH 1A OOGHKHOBEHHHX AUPPepeHIHaJbHHX YypaB-
HEHHH.

Teopura sTux mocreguux 6n1a passura Homu Ha ocHOBe ciemyomen
teopeMul. IlycTh uMeerca auddepeHnmaILHO® YPABHEHNE BTOPOIro ImO-
pARKa

®(z,y, 2, 2% )0 (1)
\ ax dx= |/
WUnn, paspemmB OTHOCHTEIBHO g_;yé_, HaXOIUM
d? ‘ dy \ , '
%"f(”"y’%)"f(x’%y)- (1)

Pemenne 5Toro ypasHeHHEA oupefeieHo (OIPH COOTBETCTBYIOMHX IpPeds
MOJIOMKeRHMAX), ecau i z = ( M3BeCTHH YHCJIEHHE® 3HAYGHHA Y,

’ d
Yo BOIUTIHH J 7 ?l% (nim, ecaim mOpPANOK ypaBHeHHS paseH k, uncieH-

dy d*y
HHO 3HAYeHHA Y, Gz * ' 7k ).
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IlycTs Temepsh ypaBHEHME C 9aCTHRIMU IPOM3BOMHHIME BTOPOIO IO-
pAnKa (A IBYX He3aBHCHMEIX II@PEMEHHHX) TAKOBO:

= () (2)
e \H’

Dl » v n A r o #
= \Wy wy U Y MY Ty VY V)

I/IJIK, eCJIn YHCJI0 HEe3aBHCHMBIX NEePeMeHHLIX PaBHO m:

@ (u, Liy Dis Tiy S‘ik) = 0’ (II)
re 4 ecTh HemaBeCTHasA QYHKIOAA, Xy, Ly, . . ., Ly — HO3ABHCHMEIE
nepemerHne, p; (i = 1,2, ..., m) — mepsBHe mTpoON3BOJHEE %‘7;

%u 0%u '

r

... — BTOPH BI® ————.
. y Sik TOPH® IPOUBBONHES ———
3 i VK
MH oTmenbHO paccMOTDHM JMHEHHHEA caydail, T. €. CIydai, Korma
leBaf 9acTh JHHEHHA OTHOCUTEIBHO U, P;, I'i, Sik, @ KO3PPUIUEHTH —
saflaEHNe QYHKOUHA Z;, L3, . . ., Tm. Hcam Tpebyerca HaUTH TaKoe pe-

OIeHde TOT0 YPaBHEHHSA, MJIA KOTOPOTO OpH Z,, = O BeInuHHA U B €6

u

mepBasg HOPOM3BOAHAA a"xm — 3alaHHHEe QYHKIOUA Tj, L3, ..., Lm-1y
a WMOHHO:
U(Zyy Xay - o oy Tmeyy 0) = Ug (Ty, Zay -« + 3 Tiny)s
-;;-— (T1, T2y oo oy Ty, 0) = Uy (71, T2y .« oy Timy),

m

TO 9TO HaswBaercA 3adaueli Kowu nas z,, = 0, npuuem uy m u; —
dannvie Kowu, a wmuOroO6pasme z,, = 0 — rumepmoBepxHOCTH 1),

B JTaHHOM CJay4ae I‘HIIepIIJIOGROCTL, KOoTopadA <«HeCeT» NaHHKIe.
3. ﬂonn 9TQ HET OCHOBAHUMA paccMaTpUBAThE TOJNBKO HJIOCKHE IO-

Ces VAN AL AaW vIoQIn XA QUL 2 et A AVGR LAWY AadaVU VAT

BOPXHOCTH. I[onycTnM, 9T0 B M-MEPHOM HOPOCTPAHCTBE IPOM3BOAUTC S
ToyeqyHoe IpeobpasoBaHme

I = G1 (.Xl, ey Xm),
Ig = Gg (le ooy Xm), (T)

v Y v o\
le— Um \Al, LI ) Am}

(v He uamMeHAeTCA mpHU HTOM peobpasoanun). 'mueponockocts z,, = 0
CTaHET B 3TOM HOBOM mpocTpaHCTBe X HEKOTOPO# IPOM3BOJBLHOME IO-

fRAMMY YN ql

nAaNnwvrr
DUPAIIUU 1DV .

Gm (Xy, ..., X)) =0. (S)

1) B m-MepHOM IPOCTPAHCTB® (Iy, Ty,. .., Tp,) MH OyaeM Ha3HBaTh COKpa-
IMEeHE0 2unepnoseprrocmbio (AIHM RasKe noseprrocmbio) (m — 1)-MepHOe® MHOro-
oOpasme, oUpesesiseMoe OJEAM ypaBHOHHEM, CBASHBAIOMMUM z;. MK GyleM HasH-
BaTh pebpox (m — 2)-MepHOe MEOrooGpasme, ompefeisieMoe ABYMA ypaBHEHHA-
mA. Jurnus, Kak oOHYHO, — 3TO I'6OMETPHYECKOS MECTO TOY6K, KOOPAHMHATH KOTO-
PHIX 3aBHCAT OT ofgHOro mapamerpa. Oma 6ymer npamoi JamHNeH, ecam z; -— JH-
HelEHe (QYHKIHMHE 3TOrO IIapaMeTpa.
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Huddepennuanbaoe ypaBHeHHe 3aMeHSIETCS AHAJOIMUYHKM ypaBHe-
HHEM

() (u, Xl’ Xz, oo ey Xm, Pi’ Ri’ Sik) = 0. (IIa)

3amaua Homm s sT0r0 ypaBHEHHMS OTHOCHTEILHO IOBEPXHOCTH S
3aKJI0YaeTcsa B Haxo)kaeHmu pemeHms ypasHeHua (Ila), ymosaerso-
PAIIMEro BO BCeX TOYKAX IMOBEPXHOCTH JIBYM YCIOBHAM

Fd}lv— = U11
rme N ecTh HampaBJeHUE, 3alaHHOE NPOU3BOJIBHEIM 00Pa30M B KaKI0iI
Touke S, HO He KacaTelbHOe K dTO moBepXHOCTH; QyHKumEM uy u U,
(BeIM4YUHA, COOTBETCTBYIOIMAM 06pa3oM HmOJTydeHHAA U3 Uy U HePBOHA-
9aJIbHOM BEIWYWHH U,) 3aIal0T B Ka’KIOM TOYKe S UmMC/IeHHbe 3HaYe-
HHSA, M OHN OOATHh-TaKU HA8KBAIOTCA danHblmu Kowu muda 3Toro ciydas.
4. ®usngeckme npamepnl. Hanomuum, uro 3amaua Komm serpe-
gaercsa B OonbmmHCTBe Qusmueckmx mpuno:kenumit. Haopmmep, mycrs
IUIMHApIIecKad Tpyba, Gesrpanmunas B 000MX HampaBIeHMAX, Ha-
IMOJTHEHAa OJHOPOXHEIM raaoM, KOTOPH# MOKeT HMCIOBITHBATH HeGOIb-
mue Bo3mymeHusa. Ilpmmem rmmoresy Bepmymmum, cormacHo koropoit

TTDIFATANATTYIFINA NAMATITT ALNATATTN ANMNAASOMMITND OMY TSOQATS ATTITARLSANTITN ‘l ANTTTATTYrN

ADM/MUNNGU UPUAD]. MU IOV PaUUlVlalPuDalD nan UAnUMUPnUG UMULLI‘UIIHU
U 9aCTHIBl BCerga mpoJaoJJbHOE M 3aBHCHT OT Ha9aJbHON KOOpPAMHATHI
z u Bpemenn {. OyEKOUA U MOMKHA YIOBIETBOPATH yPaBHEHHIO
62u .2 6211 I~ \
o — O o (81)

Ile ® — IOCTOSHHAs BenwdumHa. [[BH/KeHWe HOTHOCTHIO OMpENesIeHo,
ecru B MOMeHT ! = () H3BeCTHH HadaJbHEE HOJ0KeHHuS (T. €. HAYATb-
Hble CMEIIeHHs OTHOCHTEIHHO IIOJ0KEHHA PaBHOBECHA) M HAYaJbHEIE
CKOPOCTH BCeX YaCTHUI[, YTO AHAJMTHIECKA BHPAKAETCA YCIOBHAMHU

u(z, 0) = u, (), %Lf- (z, 0) = uy (x). (Cy)

To ;xe camoe cCOpaBeyinBO AJA TOKAa B OJHOPOAHOM HOPOBOJHHKE,
6e3rpaHMYHOM B 060MX HaOpPaBIGHHMAX, €CIAM 3aJaHO HAYaJbHOE pac-
mpeae/ienne CHJibi TOKa W MOTeHIaJJ a BA0Jb BCEro ipoBOAHUKA. uﬁﬁﬁ-
CTBEHHO€ pa3jJHnuYue 3aKJII4YaeTCsa B TOM, 4TO 3ajJjaya OHOHMCHIBaeTCA He
ypaBHeHnueM (e,), a «rexerpadusIM ypaBHEHHEM).

ITepeiineM Temepsb K TPeXMePHOMY CIY9aio, T. . K 06EYHOMY TIPO-
cTpaHcTBY. PaccMoTpum ofHOpOAHN ras, HePEePLIBHO 3aI0JHAMM
NpPOCTPAHCTBO BO BCeX HAIpPAaBICHHAX.

Mausie ABM;KEHUA TAKOI'O0 ra3a OONMCHIBAXTCA YpaéHeHUeM aARYycmu-
KU, AJIA 60NHOBBIM YDPABHEHUEM 8 MPEXMEDHOM npocmpaHcmee

0%u 0%u 0%u 1 0%
5 Tt o — o om = U (es)

Tle U — HemsBecTHas QYHKIUA T, Y, z, ¢, BH6paHHAA COOTBETCTBYIO-
muM o6pa3oM (TaK Ha3HBAaeMHH «IOOTEHITHAX CKOPOCTEH»), ® — mo-

u= uy,
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IpekHeMy NOCTOAHHAA (CKOpPOCTHh 3BYyKa B rase). Eciam m3BecTHH Ha-
JaJbHbHE BO3MYIIEHMA W HavaJbHHE CKOpocTH B MoMeHT ¢ = (, ToO
A3BECTHH ciaefylomue ycaosua (ycmopusa Homm):

0
u(z,y, 2, 0) = u, (z, y, 3), —5%‘-— (z,y, 2,0) = uy (2, y, 2), (Gs)

OpHuYeM Uy M U; — 3aflaHHNe QYHKIHH I, Y, Z.

4'. Mu ropopmiz 06 OJHOMEpPHOH M TpeXMepHO# cpemax. MsI mo-
’KeM, KOHEYHO, MPEeICTaBUThL cebe TaKxke Cpedsl AByX mamepeHuii. Bo-
o6pasum cebe, 9TO COCTOAHUE Ta30BOM CPeEl OHO M TO }Ke B Ka KB
MOMEHT BJ0Jb KaKIOH BePTHKAJbHOM IWHHMH, TaK YTO [aBJIEHUE,
IIOTHOCTL M CKOPOCTh (IOCHENHAA HAIpaBieHa I0 TOPU30HTAIH) He
3aBHCAT OT BEPTMKAJBHOH KOOPAMHATH 2. TakKoe MBUKEHN® OIHUCH-

NnAaRUEeuIloM 1111 ﬂ'lll,f’)n1luﬁfl‘1l,’r “0AH
Y P AGITVCIVACVIV Ly v vy [V W v wiivww TV RVTY

Pu .y 1 O
Er) + oyz o o =0, (es)

S

z. ITOT cIy4ail, 0YeBUTHO, €CTh YACTHHIA CIy4ail mpefbymero, 1 Mul
MOKeM [JIf OImpefleleHHs U JOHNOJHMTH ypaBHeHHe HaHHHMu Hommn

ou
u (.’L‘, Y, 0) = U, (SC,' y)7 ot (x9 Y, 0) =U (.'L', y)‘ ' (Ca)

MosxH0, KOHEYHO, IPEACTABUTH Ty K€ 3aJaYy KaK COOTBETCTBYIO-
OyI0 Opefsgymel JJd CYIEecCTB, sKMBYIIHX B JBYMEPHOM IPOCTPaH-
ctBe. Ho myxHo HamoMHETH, 4TO 3Ta ABYMepHafA 3ajlada MOKeT pac-
CMAaTPUBAaThCA IPOCTO KAaK OCOOHI Caydail TpexXMepHOH 3amadd.

Hy:xu0 3amMeTnTh, 4TO B KayKIOM ClIydae YHCI0 He3aBHCHMBHIX Iepe-
MEHHHX Ha efmHHMIy GoabIne pasMepHoCTH cpeiil. BpeMsa cocrtaBiser
AOIONHUTEIbHYI0 MEePEeMEeHHYI0 WM, MOKHO CKa3aTh, HIrpaeT pOJIb
HOBOH KoopauHaTH ). M3BecTHO, 9TO QU3MKEH B IOCIeHee BpeMA
HOOJHOCTHIO MPUHAJM 3Ty TOUYKY 3penmsa. HoMOmHanmA TOYKH HPOCT-
PaHCTBA M OIpe/eIeHHOT0 3HAYCHUA BpeMeHH ! Ha3HBaeTcsa coOHTHEeM
UIM «MOPOBOM ToukKoi». COBOKYIHOCTH BCeX TOYEK IPOCTPAHCTBA H

BCeX 3HAYEeHUH [ COCTaBIAET «MUP).

5. I'eomerpnmueckoe mpencrasnennme. Eciu cHoOBa paccMOTpeTh Of-
HOMEPHYI0 CpeRy, To rpadumuecK:m MOKHO IPeACTaBHTh KOMOMHAIMIO
OIpEe/IeIEHHOT0 3HAUEHHA I M OIpPedeNeHHOTO 3HadeHHA ¢ (T. o. MaH-
HYI0 TOYKY Cpelsl B JAHHBI MOMEHT) KaK TOYKY ILIOCKOCTH ZI.

IlonoGuEM ke 06pa3oM MH GyaeM M3y4aTh [BHKeHHe NABYMEPHOM
CPeHbl, BBOAA KOOPAMHATH Z, J, | B IPOCTPAHCTBEe, aHAIOTHIHOM 06HII-
HOMY, mpudeM cpefa B MomeHT [ = () mpe[cTaBisAeTCa B BHIE HEKOTO-
POii INTOCKOCTH HTOT0 HIPOCTPAHECTBA, B TO BpeMsa KaK COCTOAHME CPeln
B [PYTWe MOMEHTH (B YaCTHOCTH, IOCIeflyIoIue) mMOoJydaeTcA IyTeM

1) 9ra KOHIeNIHA BHABAHYTA B IOPA3UTeIbHON opMe HeCKOIBKO JeT Hasajy
Ysancom B ero KeHmre «MammHA BpPeMEHH).
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e

mepeHoca IJIOCKOCTH B IMepHeHAAKYJAAPHOM Hampasiaenuu. Haprtmma
BHIIATUT TaK, KaK OYATO OMHOBPEMEHHO C JABWKEHUEM B JIBYX H3Mme-
PEeHHAX TOPH3OHTAJIBHAA IJIOCKOCTh, B KOTOPOH OHO COBepmiaercsd,
o0mamaeT BEepPTHKANIbHOW CKOPOCTHIO, paBHOW eIUHMILE.

Z

szz /)

/

é———-——-————-—c

Puc. 1. Puc. 2.

6. Crygait ABMKeHNA B 0OHYHOM OPOCTPAHCTBE HPEICTABIAET He-
CKOJbKO 6onbmue TPYAHOCTH, TaK KaK mpu AobaBrennu ¢ Heo6xommMo
BBECTH dYeTHpexMepHoe mpocTpancTBo. Cammulii mpoctoit cmocob cpe-
JaTh 9T0 3aKII0YaeTCd B TOYHOM MCIOJIb30BAHUM MeToAa OORYHON Ha-
qepTaTeabHOi TreoMeTpuu. MH OJHOBpEMEHHO YOPTHM [Be CHCTEME
KOOpAWHAT I, Y, z U Z, Y,  (pmc. 1). Hammaa Touka 9eTHpeXMepHOTO
OPOCTPAHCTBA, MIM (MHUPOBAA TOYKA», HPEJCTABIAETCA OJHOBPEMEH-
HO AByMa Toukamu (z, Yy, z) u (z, y, t). [lmockocTs ay Wrpaer poib
«IUIaHAY, TPHYEM eJWHCTBeHHOEe pas3jimume 110 CPaBHEHHWIO ¢ OORUHOM
IPOEKTHBHON reoMeTpHeil 3aKJII0YaeTCA B TOM, 4TO JJIA ACHOCTH 3TOT
IJIaH 9ame BCero pucyeTcd MBasKAH ), Kak Ha puc. 2.

1) Mu orpaHmYMMCS 4ame BCEer0 TeM, 4YTO OyjeM M300paKaTh «IPOEKITHION,
HanmpuMep pmarpammy (z, y, f), WIH [gaKe Ipome, OpH JIOO0OM m cedeHHme
m-MepHOH mmarpaMMhl JBYMEDPHHM IIPOCTPAHCTBOM.

IIpepcraBaerne YeTHIPeXMEPHOTO IPOCTPAHCTBA ABYMA IIPOCKIUAMHA HA TpeX-
MepHOe IpocTpaHCTBO OmIo mamo B 1882 r. Veronese (Atti Ist. Veneto,
ser. V, t. VIII, pp. 987—1024, B wactaocTn, p. 1016 m ganee). CM. mHTepeCHRIT

MeMyap Totor jay Mir et (Mem. de la Real Acad. de Ciencias y Artes,
t. XVIII, n. 11, Barcelone, mai 1924) no atomy Bompocy co cumckoM OmGiamo-
rpadum, K KOTOpOMY cnenye'r mo6asute mccnemoBamms Mehm ke (Komd.
coi3a BOpTeMOeprcKHX MaTeMaTHKOB I HarypajimctoB 28 ¢geBp. 1904 r.). 3ro
CTall0 HaM H3BECTHO IIOCJe BHIXOA M3 IeYaTH AHIJIMICKOr0o M3JXaHUA (IpHMe-
YaHHe IpH IlepeBofe).
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7. Teopema HKomm — Rosanesckoii. Ilpm paccmoTpeHum 3samaum
Homm, oueBuiHO, BO3HMKAKOT TPH CIEAYIOIIHX BOIpOCA:

1) Umeer au 3amaga Homm pemenwme?

2) fAsnserca am pemenue emmHCTBeHHEM? (I[pyrumMm caosamm,
KOPPeKTHO JM IIOCTaBJeHA B3afadar)

3) Hakonern, Kak BHYHCJIHTH 3TO PemIeHHE?

XoTa ABa mEpPBHIX BOOpPOCA MOMHO H He paccMaTpuBaTh OT-
IeabHO '), MH coGupaeMcd Ha4aTh C TOIO, KaK MOKHO HA HHX
OTBETHUTh.

TI DANAMITN =m l'\ na I(. NATITIY n l¥\ I(‘ NADA ITTAMOATAO T ™ ™ man Ly 7 7Y
¥Yi3BEeCTHO, 94TO CaM IWOIIH, 3aTeM uutynn NnOBaJACBOHRaAd 1 B TO M

BpeMsa [lapGy %) paccmMaTpuBajdm ciaydail, Korfa ypaBHeHus (2) uiu
(IT) Moryr 6GHTH paspelmeHH OTHOCHTEJIBHO I (WIH I'p), 4 EMEHHO:

= ] (u’ z, Y, P, ¢4, S, t) (2’)
nin
!
rm = f (u, xl, o o o), (II )
9YT0 MOXHO CHeJaTh, KOIrJa
O £0 mm 00 £0 (3)
or TV or,, 7 \9)

ITpm sToM mpemosIo:KeHHN OHM JJOKa3aJu (MK 0 KpailHei Mepe 00LII-
HO CYMTAETCA, 9yTo IoKasayn), 9to 3adava Kowu npna x = 0 (nm z,, =0
BCerma JOIMyCKaeT pemeHHMe W OPHTOM TOJBKO OJHO.

8. AnanmTnueckre PpyHrumn. [[0Ka3aTeaBCTBO 3TON TEOPEMH OHLIO
yupomeno I'ypca 3), Tak 4To MH MO’KeM JaTh ero B HECKOJIBKHUX CTPO-

TrTow MITAITQA TTA AATT TN ITATATTITT MATTARITTIAIMT TTNAIT armIrn *rrnrrrrm-rrrrnnrpnrr
NA A LLU DIOA™MAJVIU NMDL JIUJL/I\IIDL DLULUMOMID ULUUNNLINT a.n JII A ML IUVINNVU XL

PyHKIuNI.

-

1) IlogpobHOCTE CM. B HAMMX AOKJIafax Bo ¢paHmysckoM obmiecTBe pu3HKM
(Journ. de phys., 1906), B Ronymﬁnncnom yruBepcurere (1911), New York,
Columbia University Press (1915), nepBuiit moKIafK.

) CauchyC R., Acad. Sci., t. XIV, p. 1020; t. XV, p. 44, 85, 131

QLD anaral 3 'T“nnnin In"nnnn na I"-:nnn-n I‘ [*L JAYS
UL } 4 © FL N U VV a LU W o n 1 4 110310 Hn\/\/c 1 ,, UUlﬂu.u.sUu \.lu"t}

urn fur Math B. LXXX, S. 1—32 (1875) (cM. Taxske C. B. HoBaxe B-
n aa K Teopnn nn(btbepennnanbnmx YpaBHeHMA B YAaCTHHX NPOM3BOMHEIX.
Hayunme paGorn, M.—JI., m3x. AH CCCP, 1948.— ITpum. ped. nepesoda).
Darboux, C. R. Acad. Sci., t. LXXX, p. 101—104, p. 317 (1975).
HO—BHJIEMOMY, Codpsa ROBaJIeBCRa;I 6BIJIa He3HaKoMma ¢ pabotoit Homm (oc-
TaBINelics TaKyKe HemaBecTHOM J[apOy m 3ameuenHO# ToiabKo [[eHoKKm (Genoc-
chi) — cum. 10T e T. LXXX C. R.). Ora npunncuBaer Beitepmrpaccy (Journ.
fiir Math., B. LI, 1856, S. 43) nmepByio ¢opMyJIHpPOBKY TE€OPEMH, OTHOCAMIEHCA
K OOHKHOBEHHEIM maddepernmmanbERM ypaBHeHNAM. M1 camMoe yImBHUTENbHOE, YTO
OHA UTHPYET Bpno n Byne (J ourn. Ec. Polytechmque t. XXI), KOTOpHE BHaA-
qJaje ccuiaorcss Ha Komm (XoTs He maroT TodHO# ccniakm). Teopema Omnura mo-
KazaHa 3aHOBO B mociefyromux paborax Mepe (Méray) m Purbe (Riquier).
5) Bulletin de la Soc. Math. de France, t. XXVI, p. 129 (1898). Cours
d’analyse math., t. II, t. 360. (Pycck. mep. 3. T y p ¢ a, Hypc MaTeMaTHIeCKOT0
aHAJIM3a, I‘TTI/I 1933 — npum. ped. nepesoda.)

»-\



18 Knuza I. O6wue ceoiicmea 3adawu Kowu

Qyaxnua f (¢) meiicTBUTENbHOH HepPeMEeHHOM z HA3HBAeTCA dHA-
AUMUYECKol WIH, TOYHee, 1) anaiumuyeckoli u pezy4aproii, WM TAKMKe
2oromopghroll Ha mHTEpBale (a, b), ecanm B J060A TOYKe I, 9TOTO MH-
TepBana f MOKeT OBITHh Ipe/iCTaBJeHa IPH X, JOCTATOYHO OGIM3KOM K
Zy, B Buge paga Teiaopa mo cremeHsaMm (r — x,), Pafiuyc CXOTAMOCTI
KOTOPOTO HOSTOMY OTJIHYEeH OT HYJISA.

B sroM cayuae ¢yHKIuA f ompemeseHa BMecTe CO CBOMMH IIPOH3-
BOTHEIMH JI000T0 HOPAAKA HE TOJHKO JJIA NeHCTBUTEJILHHIX 3HAYCHUH
2, y#te yIOMHHABIIMXCA BHIIE, HO Tamﬁe U I KOMILIEKCHBIX 3HAUe-
HAR Iopu yCiaoBnm, 94T0 TOYRH, uouupamamu\uv HX, pacCioJoHeHbl O~
CTaTO4HO 6JM3K0 K 0Tpe3Ky (a, b) meiCTBUTEIbHOH OCH.

Ho Teopus ¢pyukuumit Komm mokassBaer, 4To 3To BTOpOe CBOACTBO—
a MMEeHHO, CYmeCTBOBaHME B KOMILIEKCHOHM 00J1acCTM BMeCTe C Hempe-
PHBHOCTHIO 1 TU{PEPeHIMPYEeMOCThI0 — BKJIIOY4aeT B cedA omATh pas-
JoxeHue B pAn Teinopa m maer, TakuM o6pasom, BTopoe oIpeneeHne
AHAJIUTHYECKNX QYHKIUIA, IeINKOM SKBUBAJEHTHOE IEPBOMY.

O6nacts cxommmocTH psama Teinopa miasa f MokeT OHTH orpaHu-
geHa ocobennocTamu f Ha (a, b). Ho sToT mATepBaN 00KYHO He MMeeT

HAUKAKOM BHIUMOM CBA3M C 3TUMH OCOOEHHOCTAMH, U pasmep ero
MeHEBIIe, 4eM CJeNyeT U3 yJeTa JaHHHX ocobennocTen ( B eNCTBUTEIb-

AR ALD22aTy ila Neaw ALALARR 4B WA WU Valdaas v a Al EAN A A2 R Tvail

HOCTH OH CBS3aH C ocoﬁeHHocmMH B KOMILTeKCHOM 06J1acm).

Bce aT0 MOMHO pacmpoCTpaHHTH Ha CAydail HeCKOJBKHX IepPEeMeH-
HHX, H aHAJUTH4YeCcKaAa QYHKIUA I, Y, 2 XapaKTepPU3yeTCHA OJHUM H3
ABYX 9KBHBAJEGHTHHIX OIpPeIeleHNN:

A) f(z, y, z) ananuTHyHa B 00BeMe B, ecrm f MOKeT OHTH Ipefi-
cTaBlieHa B Bue cxomsmerocsa pama Teiropa mo creueHsaMm (r — ),
(y — yo), (z — 2) nnsa (z, y, z), Te;KAMAX BEYTPH cPepH C IEHTPOM
B TOUKe (24, Yo, Zo), '€ (Zo, Yo, 20) — TOYKA 0OBEMA B.

B) f (z, y, z) amanutuuHa B 06BeMe B, ecru MOMKHO OIPENEeIUTH
f Tak, uro6H oHa OHIAa HempephBHA u NuddepeHOEpPyemMa He TOIBKO
B NeHACTBUTENBHHX TOUKAX P, HO M nag x1060# Toukm = = x +
+ 2",y =y + y'i, z =z + 2"i rakoit, w0 (2, y’, 7') HaxOmUTCSA
B®,alz"|,|y"| | 2" | mocratouno MammL.

TATIAMTATALCTLITO YVHOILTITIATY aDITAINTCaO OATAOCTDAOTTIOLIMIY TINTTUTA0
LAMAGLNAAAVVIUGY Wy AU YL JIDYLJlIU A VIL uHuuvxuu AR IPLIVEEL § AV AT

MEIMHE B 00meM Cilyuyae HAMMMM MaTeMaTHuecKuMu meromamu. OmHako
cpequ mpounx QYHKIHEA OHH MOBOABHO cuenudpuuns ). ITO HAXOMHT
BHIpajKeHMe B ClefylmeM IPOCTOM H Ba;KHOM (akrte: npodoascenue
anaaumureckol GYHKYUL 00H03HauHo onpedeaeno. Ecam f (r) amanm-
THgHa Ha (@, b), To 3HAHUE ee 3HAYEHMN Ha JI000M IONLIHTEPBAJe
(a’, b')— xak 6K MaJ OH HU OB — IO3BOJAET BHYUCIHUTH €e HAa BCEM
HHTepBaJe.

1) Yacto amanMTHKA LPOAOIKAOT HA3HBATh AHANHTHIECKOH (YHKIWIO,
obnacThb CymecTBOBAHHsI KOTOPOH COJEPMKHT 0cOOHe TOUKH (HOMIOCH, CYIIeCT-

BEHHO 0COObIe TOYKH U T. A.).
?) Jlnss monHOTH cM. Hamy pa6ory La série de Taylor et son prolongement
apalytique. 2 éd. P., Gauthier — Villars, 1927.
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s HeamanuTHuecKux QYHKOUA mpomosKeHme, BoobGmie romops,
He mMeeT HMKaKoro cmuicia. Ecam Takas ¢yHKmua 3ajaHa Ha WHTEp-
sase (0, 1/2), ee snmauenma Ha maTepsaie (1/2, 1) moryr OHTH omperne-
NeHK 0ecumciIeHHHIM YUCIOM cnoco06oB, m, BooOme roBopsA, HET OCHO-

BAHUHA IS TOro, YT0OH NMpeamoYecTh OMHO M3 OTUX NIPONOJKEHHH
]TT)V[‘OMV

9. Perynapnme ¢yaragmm. Mo 6GyneM 3sammMaThbCAa (QYHKOIHAMA
pasHOro poma, m oHM He ofsasaTenbHo OynyT aHajdmTuyecKumm. Ha
HUX, OMHAKO, OyayT HaNoKeHH HEKOoTOophe TpeGoBaHHA peryiasap-
HOCTH.

ODyHEKOUA ONHON WM HECKOJBKHMX IIePEeMEeHHBIX Ha3HBAeTCS pe-
2yAapHOl, eClIN OHA HempepHBHA M MOOYCKaeT HempepPHBHEE HNpPOmM3-
BOJIHEIE BIUIOTH [0 HEKOTOPOTO MOPALKA P. ITOT MOPANOK M3MEHAETCA
COTNIACHO Tpupoje paccmaTpuBaemoro ompoca. Crporo rosops, ero
HYKHO TOYHO YKAa3HBATh B KajKIOM caydae. fI MoaKeH ckasaTh, OfHA-
KO, 9TO A 9acTo OYyAy 5TO ONYyCKATh, TAK KaK 9TO YTOYHEHWE, KAK MHE
KajKeTCsA, B MJaHHOM CjJydae He CTOUT TOM HMHOINMA CKYYHOHM OCMOTpH-
TeJIHLHOCTH, KOTOPYIO OHO BiedeT 3a coboit. Ham mocTarourno 3HaTh, 9TO

TaKo# MOPANOK CYmMecTBYeT, X 3T0, BooOme roBops, 09eBUIHO B Kak-

TOM TUACTHOM CJIIvuae

AViIE AliVazivia J 288V

Perynsprasa ¢yEKDuA momyckaer pasioskeHme B panm Teitropa,
OTrpaHMYeHHHI WieHaMi HEKOTOPOTO MOPANKA, M TAK KAK ee IPOU3BOJI-
HEIE TaK/Ke MOKHO PAa3JI0KHUTh B COOTBETCTBYIOMME PAMK, TO BCE OIle-
panud, OCHOBAHHbIE HAa TAKOM DPasjiosKeHHWW, W, BOOOIE roBOPA, BCE
onepanuu nuddepeHnnaibHOT0 HCINCIACHNA, CIpaBeIJIuBHe I aHa-
TATAYeCKNX (PYHKOUHA, OCTAIOTCA TAKOBHMH IS «PeryaspHBIX)»
$yHKIU#A NMpu yCIOBMH, 4TO OHM He BBOJAT NPOM3BOMHHX MOPAMKA
sumre p. Hampumep, Towewnoe mpeo6Gpasosarme (T) (m. 3) me menser
peryjisipHocTu, eciu camu GyHkoum G ABIAIOTCA peryisapHEMHA (KO-
HEYHO, IPW YCJIOBHM, YTO AKOOMAH He obpamaercs B HYJIb).

TonomopdHOCT, YHKIIMM PAaBHOCHIBLHA TOMY, YTO OHA (AHAJIHTHY-
Ha W perynﬂpna».

Noxrazaremnerso Teopemnr Komm — Kopamescroit. Hanom-

Trrar IO A/TIATRITATI MANTIAATY ATMITAL ITTOTINa 10 NALIVILINADLILITT 1
VI, 976 [AJA OCHOBHOH 1CUpCMbi, ULINnUVRLIOUUA n OvwninU6Crvivowwmw

muddepeHnEaTbHEM YpaBHeHUAM, Homm m ero mocaeqoBaTeld Aajim
IBa POfia MOKA3aTeJbCTB.

. OmHo m3 HEX — 3TO MOKasaTeabCTBO, KoTopoe Homm HasmBaer
(ACINCICHWEM MpeNeoB» 1), a CoBpeMeHHHE AaBTOPH — «METOJOM
MaRopupylomux ¢yHknmin. Ilpm sTom HeobOXxommmo cheiraTe mpef-
TOJIO}KeHNe, YT0 ~ MPABas JACTb YPABHEHWS (1") (um. 2) ronomopdma
OTHOCHTENBHO I, Y, Y B oKpecTHOCTH Toukd (x =0, y = y,, ' =
=y,). Vcxona m3 toro dakra,” uro AIAA MI06OTO0 CXOAAMErocs psAma
Maknopena mo cremeHsm z, Y, z MayKOpaHTO# GyleT pasioKeHHE B

) CMm. Goursat, Cours d’analyse m mam Cours d’analyse de 1'école
polytechnique, t. 1I.
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pAa Kakou-1m60 u3 dopm

¥z

Y1+ 3
(1 P ) (1 T op )
(K, p, p; — mocTOAHHBIE, BHOPAHHEE COOTBETCTBYIOIMUM o6pasom NiasA
KaJ/KIOTo Cily4as), MOKasaTelbCTBO YCTaHABIMBAeT (COTIACHO IIPeNH-
MyoAM TPEefNOTOKeHHAM), UYTO CYMECTBYeT, M HPHUTOM eTMHCTBOH-
HH#, cxofamuiica pax Makaopena mo creneHaMm x, yIOBIETBOPAOMMIA
NaHHOMY YDABHEHHIO W HAYAABHEIM YCJOBHAM.

2. B Meromax BToporo popa (mocieqoBaTeabHEE IPHOTHKOHH)
AHAJIATHYHOCTH AH(PepeHIMATBHOI0 YypaBHeHHA He o00A3aTedbHA.
B mux ammp Tpebyerca, aTo6H npaBas yacTh 001amaia 09eHb IPOCTH-
MHA CBOMCTBaMH (HEIPEPHBHOCTHIO M YIOBIETBOPAIA «ycroBmAM Jlmm-
muna»). Tem He MeHee OTyYaeTCA TOT 3Ke CAMHEIA Pe3yIbTAT, a HMEH-
HO: CYIIECTBOBAHHME W EJMHCTBEHHOCTh pEMeEeHHA,— YT0O U B IOPBOM

CTTIUVTAN. 29 ACEITINUOAHUAOM. ENHOUTHN. TNATN 'ﬂ"!‘f\ cavMn 'name Ee nnnﬁmn

Vedy AAVY) UR ZVAWLIV QAUVAILIAUIAL Y ALV IAU RIAUVY LUV VQiiv  puass y DUV vVILV

TOBOPA, MOKET W He ORTH aHAJIUTHYCCKHM.

J{oKa3aTeabCTBO TOOPEMH, OTHOCAMOHCA K YPABHEHHAAM C JaCTHH-
MH TPOM3BOIHLIME, COOTBETCTBYET NepgoMy KIACCY BHIIEYIOMSHYTHIX
MeTom0oB. Mu magum ero B popme I'ypca ).

Ceoga musa yupomeHmda 0603HAYEeHMH YHMCIO HE3aBHCHMEIX Iepe-
MEHHHIX K JIBYM, OyleM HCXOAUTHh U3 ypaBHEHHSA

1. (27)
J

r—=f(u .. . g0. ¢
. J\W,W v

3amaga Komm cocroutr B HaxoKIeHMH (QYHKIHH, YIOBIETBOpAIOMEH
3TOMY YPaBHEHHIO W ONpPeJe]IleHHHM YCIOBHAM

u(0,y) = (¥), 70,9 =uy). (4)

BHle pAXa 1o CTeHeH}IM. x.

=u0+u1x+...+—l;’ll-x"—|—... (9)

o 6hu
Hamowit ko3gpdunuenr u, = P ecTh QYHKIOHA OT Y, KOTOPYIO
X xX=0
MEL TOJKHB OIIPEeJeNThTh.
Benrnuman u, u u, saganu. [asa Toro 9T00H HAWTH U, Ug, . . .,
ah+ku

A ha Kk
ox' 0y

3aMeTHM, YTO KaKIaAd OPOM3BOJHAA npn r = 0 ecTh OpoOHu3BOI-

1) CM. Goursat, our. cod. (npnmedarme 3 Ha cTp. 17).
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=

Haf OT Uy, KakaM O HE Onito k. Utak, ecam B (2') momomurs z = 0,
T0 IpaBad 9acTh OyHeT cofep:KaTh, KpOMe CaMoTo Y, TOJbKO PyHKIEA
Uy, Uy U BEX OPOM3BOTHEIE P = Uy, § = Uy, S = Uy, t = Uy, TAK UTO
AeBYIO 49aCTh (r),— = U; MOIKHO CUHATATH M3BECTHOM.

Boaee toro, nudpdepenmupya supaskenme (2') mo r m monaras

or
r = U, nmoJgJy4daeMm (?5:—-) = Ug KaK tpyuKEEIo UgyUy, Uy M AX HPONABBOJI~
X ==
HHX. AHaJOrA9HO nocnenonaTeanoe naddepeHmupoBaHAe MO X JaeT
HaM 3HAYEGHHMA Uy, Ug, . . ., OPAYEM KOKABHA Ko3PPMOIHOHT U, €CTh
MMONUHOM OTHOCUHTEIBRIO II.A Us. Ua., . . .. Ue_« T UX T[T)()H'-'!ROTI'FI"F{I'Y TAK

aaUVed lslUSL ViV AT/ IIDAY 1y 25 ¢ = o5 W=l & =4S A pPVROD

JKe KaK OTHOCHTENBHO [ W ee IPOM3BONHKIX.
MoskHO TaKKe pacCMAaTPHWBATH KajKAKM U3 KOdPPUUHEHTOB Uy KaK
PSR [0 CTemeHsM (y — yo) (rme y, — PuKcHpoBaHHOE 3HAYEHHE V)

My
u
u=8=Y Y Greaty—y (5

OprYeM YUCIeHHO® 3HaueHHme JH106oro Kosddmmmenta up, ompemens-

eTCA ¢ MOMOMBI0 omepamuii, 0 KOTOPHX TOJBKO 4TO OBLIO CKazaHO, U3
RLT“QWP'I’-I’T/]’W nmIaa 'lTT\PT"'-.TTTV“T'I’/TY gJJIeHORBR {’l‘ e TI'TI'FI’ REJINTIUH llu. . COOT-

LI POIARVIRNZD Avs2 2y o St e AU evada el Ky YV

BETCTBYIOMUX MEHBIIAM b B MeHBIEM wWIH paBHHIM 3HAaUYeHUAM k)
n Ko3pdunuentos pasnokenus ¢yuxmmm f B paxg Teimopal), 1. e.
HOCPE/ICTBOM HOKOTOPOTO HOJMHOMA p.

DnHHO, 9710 YCJia0BHA \4) \41) oImpeneaAaloT Ka/KIbl BI KOQ@QL)EHEGHT
B dopmynax (9) mam (5'). CremoBaTedbHO, MH MOKEM YTBEDIKIATH,
910 Hawa 3adava Kowu He moxcem umemdvb 6Gosaee 00H020 peuleHUuS,
npedcmasumozo 6 eude crodauwezoca pada, m. e. boaee 00H020 peuLeHUS,
2040M0pgPHO20 no .

Hy:xH0 Temeph moKa3aTh, 4TO pelleHMe JEeHCTBHTEIHHO CYIIECTBY-
er. Ecnm cuntath, uro pymkiua f roromopdHa Mo mepeMeHHKIM, KOTO-
PHe OHA COHEePIKHT, M CHeJIaTh TO Ke caMoe IPefIoJoKeHne OTHOCH-
TeAbHO JYHKIMHA U, ¥ U; B OKPECTHOCTH HEKOTOPOT0 (MKCHPOBAHHOTO
3HAUEHUA Y = Y,, TO MH NOJIKHH IOKa3aTh, 470 pad (9) crodumes

TTNIZ ITNACLCMAMNAITIIN A9 TTLYVY \ DITOATOAITIAOaOY l ’7" TmN 1M AN UrDO NPT UND ﬂnnﬂﬂﬂa_
l.ltl&l AUVUVLIALVY 1LV DAyl i QILU AILKA LA u ALV vV JIVD vwvivuv e ulvywvv

AU80 04s 06olinozo pada (5') mpm ycaosum, 9to |z| 1 |y — Y| MeHBITE
HEKOTOPHIX IOJOKUTOAbHHIX BeJIWYAH, BHOpPaHHHX IOAXOMAIMEM 006-
PasoM.

Jiig Hadaia 0TMETHM, YTO, KaK B B CIy4ae OORKHOBEHHHX Aadde-
PEHOMAJBHEX YpaBHEHWH, HOCJIEN0BAaTeJIbHEE ONePAINH 0 OIpeese-
HAI0 Up BKIIOYAT B ce6s TonbKo nufdepeHNUpOBaHUE, YMHOMKEHHE

) Mm mMeeM B BHAY pasioKeHHe B PAJL IO CTeHmeEAM Z, (¥ — Yo,

[u — uy (¥)], [P — uy (¥0)], [q — uo (yo)l, [s — w1 (.l/o)] [z — uo (yo)].
?) Tor d)am' 910 pAx (5'), Korga OH CXORHTCA, NeHCTBHTENLHO OIpeneNsaeT
eIlcHWe 3a/]a9d, YCTAHABJIMBAOTCA TAK K6, KAK M B clyJae OOHKHOBEHHEIX mud-
PeHIEANBHEX ypPaBHEHHH (TeM e cnoc060M, KOTOpH# 6yaeT HaMHA HCHOAb30-

BaH B KHAre II AnA amamormdmoOM meam).



22 Knuesa I. O6wyue ceoiicmea 3adauu Kowu

— - —

n clioKeHHe (3HAK « — » He mcmoabayercs). [pyrumm cioBamm, moJin-
HOM, 0003HAYeHHK paHee OYKBO# P, COMep:KHUT TOJIBKO WIEHH, Iepef
KOTOpHMHu cToMT 3HaK 4. CiemomartennsHo, miaa paga (5') momxuo 1o-
JY9ATH MaKOPaHTY, €CJIM 3aMEHHTH Pa3jIoKeHne KayKmou u3 Gynxmui
[ Uy, Uy MaKopupylommM psagoM. Bompoc CBOIMTCA K HaXOMKIEHUIO
TAKEX MaKOPHDYOIIUX DANOB, 4TOOH COOTBETCTBYOIMAA 3a/aua 3a-
BEeJIOMO HMeJia pemieHue.

P [las aToro mpeae BCero MmMOJIOKHM, 4TO Uy, Uy PABHH HYJIIO H 9TO
3HAYeHNE U,, HAMIEHHOe M3 yPaBHEHUS, TaKKe paBHO Hydw0. [leiict-
BHTEJIbHO, B o0meM caygae (ug, Uy, Us 5= 0) MOKHO BMECTO U BBECTH
HOBYIO IepPEeMEeHHYI0 i’ OpH HOMOINM mpeoOpas3oBaHHA

’

U = u — uy — U — U2,

O HOBaA 3a7ada Aasa U’ 6yIeT COOTBETCTBOBATH NMPEIHAYIIEMY 0CO000MY
caygawo. IIpu stom ycimoBum (ecium B3aATH Y, paBHEM () MasRopaHTOM
misA f 6ymer ciaepyoomee BHpasKeHHE:

— K

(1_x+y+t;+;+q)(1__sp#>

(Tak Kak HavaJbHHe 3HA9eHUA Z, Y, U, D, ¢, S, {, & TAK;Ke COOTBETCTBYIO-
mee 3HadYeHue f BCe PABHH HYI0). MOoKHO 3aMeHHTH Uy, U; PATAMH
Maxkiopena ¢ DPOM3BOJBLHRIMA HOJIOKUTEIbHEIMA KodddHmmenTamu,
HOCKOJBKY 060 Takoil psafm, o4eBHAHO, MaykopupyeT HyIb. Ciemo-
BATEeJbHO, IOKA3aTeJbCTBO OyHeT 3aBepIIeHO0, €CJU MBI IIOKA’KeM, YTO
ypaBHEHHE
0%u K o
r —= = —_ A
ox? (1_ 4+y4ut+p+g )(1_ s+t)
P P1

mMeeT pelmeHHe, mpeAcTaBmMoe B Bufie psaga Maknopena, Bce Koad-
¢UIMEenTH KOTOPOro IMOJIOKUTEIbHE MJIN PABHHE HYIIO, WJIA €CIH MH
DOKayKkeM, 4TO 3TO CIPAaBe/JInBO AJIA IPYroTO YpPaBHEHHS, IOJIYIEHHOTO

TUTOAM NaMATLT TNADAT TACTIH MAMLANTUNUVINTTIAM REINAOITTIONM Fv-nna
l_l.‘y 4 Vi QOIVAIUV IR I J.l.lJuUULI. AUV 4 XL LVLuJJ.\UlJulJJL\IuJ‘un.l umfullluuuuuxg - quu

BBOJIAT TaKYI0 MaKOPAHTY, 3aMEHAA I BeJIMYUHOHN x/c, THE o — ION0-
MUTEJbHOE YMCJIO, MeHBbINee eIUHMUIE, BEIGOPOM KOTOPOTO MEI Ceiyac
3aliMeMCH.

[ HOBOrO ypaBHEHHA

u . . K K
O0x2 { x \
o~ _l— y _I— u —I— p + q 1 a 1+
w S T ¢
P A P1
TAATOAM NATITAITIIOA NADTAN aOTITO0D mn'rl'r.i:l'n nre nnnnn:nnunf'
MUAOM pPULUCHNATy odDAVLALNTU 1UDRVU VUl LupuMunnuni
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DyHKOUA U OT O MOJKHA YIOBIETBOPATH OOHKHOBeHHOMY HuddepeH-
OUAaJIbHOMY yPaBHEHHIO

v d*u K K
W=Gs = ) ,
- tut@+a)u ) (@ 4 02) u”
1 — n (1— S22
P /\ P/
WIA ypPaBHEHUIO
h ST N K o Ll L K —K.

pP1 /] do* P1 \ds? ) G (iu_

P

1 —

X
Ecam mMu Teneps Bo3bMeM oo TakuMm, 910 1 — - (@ + a?) > 0,710 3TO
1

nuddepeHnuabHOEe ypaBHeHHEe B CHIY mepBoil Teopemn Homm o6ia-
AaeT rojoMOPQHHIM pemeHHeM, 00pamamMuMCsa B HYJIb OJHOBPEMeH-
HO C O, a BCe KO3PPUIUeHTH pPa3JIoKeHHS dTOT0 PEIIeHHs B PAX MO0~
mareabss ). Uto m TpeGoBaioCh M0Ka3aTh.

Ecim mepeiiTm K ciIyuaio HECKOJBKAX HE3aBHCHMMHIX IepPeMeHHHEIX
Z Y,2, ..., TOHHKAKHX CYMECTBeHHHX W3MEHEHUH B TOM, YTO OBLIO
M3703KeH0, He moTpebyeTcs: MBOiHOM PAN S CTAHOBUTCSA MHOTOKpAT-
HEIM, BeJld4YuHa O paBHa Z + a (¥ + z + ...), B Ma;KopHpYIOMHUX

ﬁ\VT-I'T(TTH aY IMIO9RIIIoTCd HOACKENTTELEEN TNREIY TOUC JOOTHOLEIY unaﬁ\ﬁ\nnnnnmnn

WY ARARAQELSL A AAVUSIDGISATV AV IAUVIVUGLIONU VDA Anveivii ANV U QW ELIJELUIL LU AT e

11. Ilonyvennsi#i Takum oGpasom psafg (5’) saBucHUT OT BHGOpA Y.
IIpenmonaraercs, aro me ToabKo |z| < R, HO TaKiKe ® TO, 9TO MH OT-
PAHMIMBAEMCS COOTBETCTBYIONUM HHTEDBAIOM I oxoi0 TOUKH Y,.
Psap (5), manporus, He 3aBuCHT OT J,. TouHee, eCim 3aJaHH [Ba pas-
JUYHHX 3HAYEHHS Y, TAKAX, 9TO [Ba COOTBETCTBYOIMUX WHTepBaja [
IepeKpPHIBAIOTCA APYT ¢ APYIOM, TOo Kaxaasa QyHKmua u, Gymaer B 06o-
HX CIyJafaX OMHON M TOH Ke B 00meil 9aCTH MHTEPBAJOB. JTO CIEAyeT
3 ¢akra, uyro roiaomopdpuoe pemenme sagaum Homm eTuHCTBEHHO.

CnemoBaTesqpHO, €CIM HAmIM IPEJUIONOMEHHA OTHOCHUTEJIHHO f,
Uy, Uy BEIDOJHAIOTCS HA OTPe3Ke 0CH Y, KaK OH BeJIMK OH HH OBLI, Ope-
ABAyIIAe BHIYUCIEHHS AAIOT PAA (D) B OKPECTHOCTH 3TOr0 OTPEe3Ka.
Beamumen K, p m p; UMeT, KaK M3BECTHO, MEPBAA — MAKCHMYM,
a JBe [pyIHe — MHHAMYM BJI0Jb BHIDEYOIOMAHYTOT0 OTpe3ka. Ilo-

9TOMY HHTEPBAJ CXORMMOCTH R 1A |z | MOKHO CIHTATh HpH HeoGXomu

MOCTH IOCTOSHHEIM.

Hak ye 65110 CKa3aHO, BHUMCICHHNE BeJIMUYNHEH R (Jaske ecim cum-
TaTh €e Pa3HOH [JiA pa3iIWYHHX 3HA4YeHHU# Y,), BOoOme roBops, maer
VLA HHTEpBaJa CXOMUMOCTH PsAAa (O) m TeM OoJiee NI 00JIaCTH CYImMECT-

1) BeamumHa Y, onpefeasieMas ypasHeHmeM aY — bY2=—X,6 pasaaraercsa
B pAjA MakaopeHa mo X ¢ mOJOKUTeAbHRMHA KO03(duoueHETaMu IIpH yCAOBUH, ITO
a ¥ b 1onO0KATEeAbHH. JTO MOKHO BHjeTh, HaNlpEMep, U3 peIleHns KBAJXpaTHOTO
ypaBHEHUS.
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BOBAHMS peIIeHHs U 3HAYEHWS, KOTOpHE CJIMIIKOM MAJhbl, YTOOH nX
HCII0JIH30BATh HA IPaKTHUKe.

12. Xapakrepucrara. CoBepmieHHO MHHEIME GYIYT BHIBOAH B 0CO-
GoMm ciydae, Korjga 3HAK = B cooTHomeHuH (3) (cTp. 17) samensercsa
3HaKoM = . B 9TOoM ciayuae pewernue 3adavu Kowu, soobwe z060ps, He
cywecmeyem, a Koz0a oHo cywecmsyem, oHO He eQUHCMEEHHO.

Ha sTor pas mosokenme MeHsETCA, KOIMla YMCI0 HE3aBUCUMHIX Ie-
peMeHHHX 6osabme ABYX. IIpumeM, uTO 0OHO paBHO TpPeM H OJHOBPEMeH-
HO BBeJIeM HOBHe 0003HaUYeHMA, KOTOPHIME MH OyaeM I0Jh30BaThCH,
HayumHasA ¢ sToro MoMeHTa. Ilomaras YpaBHCHHE uuneﬁHHM, opencrTa-

BEM ero B fopme 1)

ZA”‘ axax +ZB +Cu—f

rie Ay, B;, C n f — 3amanane d)ynmmn z. B ocobom ciywae Mm

JIOJI}RHBI OPeIOIOMKATE %), 9T0 Ay (=Ags) = 0, B ypaBEeHHE CBO-
UTCA K BUAY

2A13 ax ax + 2A23 axzax +A11 {_

+ 2419 5—— aa: 322 -+ Azz ’|‘ ZBi = f (6)

=1
¢ maaaumu Hommn

ou
u = ug (21, Z2), Dz u; (1, 23) umpm z3=0.

Bugro, uT0 B JeBO#l 94acTH OTCYTCTBYeT BTOPAas IIPOM3BOMHAA IO
Ty, TAK 4TO IpU Zz = () ypaBHeHHe He COAEPMHHT KodpPHuImeHTa U,y
IpH Z3, 8 COMEPMAT TOMBKO U, U U,. IlodTOMY 0OHO He olpefendeT He~
MU3BECTHOM, a [aeT yciosue paspewumocmu 3ajagn Homm

241 55 + 245 3= + B + H =0, (7)
The
_ 0%u d%u %u, duy du, _
H = Ay axfo + 241 —; 022 + Aje P + By 92, + B, e + Cuo— 1.

eT pemeHus.

1) 910 o6n4HOE 0003HaTeHMe AJIA KBafpaTHIHHX fopM, mpmdem A4 = Axi,
TAK 9YTO KAaKJHi WIeH BTOPOTO TOPAAKA C PA3IMYHHME WHIEKCAMH BXOIHT

JBasKIEI.
2) PaBeHCTBO Amm 0 MoskeT OHTH TOKAECTBOM OTHOCHUTEIBHO T, Tg,. . .
++ sy Ty WIN B 6o.uee oﬁm;eM BHIe TOIECTBOM OTHOCHTENBHO Ty, Ig,. .+, Tm_1

IpHa z,, = 0. J{usa Goapmeir TpocTOTH MH Oy[eM paccMaTpuBaTh NEPBHl clAydai,
OpHYeM, KaK 9T0 JEerKO BHIETh, BRIBOAK OCTAaHYTCA TeMH e CaMBIMHA BO BTODPOM

ciIyd4ae.
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Ecim, mampmmep, u, 3aJaHo 3apaHee, TO B KadeCTBe U; HYKHO
B3ATHh pelleHue ypaBHeHus (7). 3ameTEM, 9TO JJIA U, MH HoJydaeM
JuHeHOe ypaBHeHHE C YACTHHIMH IPOM3BONHHIMEH IEpBOr0 HOPAMKA,
MHTErpUpoBaHUE KOTOPOro JaeT, KAK M3BECTHO, B IPOEKIUA HA HAIIY
mWIOCKoCTh 3 = 0 cucremy amumii (I), ompemenseMux muddepen-
OUaJbHKM ypaBHeHHEM 1)

dz 1 da:2 ( l)

_pegnguomﬂm Temephb, YTO YCJIORHE (7\ REITIQJIHEHO. Tln CHX TOP

y Hac He OblI0 ycaoBUA p;am onpe,ueJIeHna u,. Ho ME MomeMm BHIBECTH
TaK0e yClIoBUe U3 ypaBHEHHSA (KOTOpOe yiKe MCI0Jb30BaJOCh B 00ImMeM
caydae I HAXOKJEHHS Ug), TOJIYIeHHOTO IYyTeM OJHOKPATHOTO
nuddepeHnupoBaHuA NCXOJHOTO0 ypaBHeHHA II0 I3 U UPHPABHUBA-
HUA I3 HYI10. ITO Cpasy e Jaer

2A13 au2 + 2A23 auz + Bsuy + H, =0, (7)

TIe

6A13 6u1 6A23 6u, oH .
HI:ZT Ar +2 A + ,’-),p + Ar.

He BaBUCHT OT U,.

Urak, BugHO, 9T0 QYHKIAA U, HE BIOJHE IPOM3BOJIBHA, OTHAKO €6
MOKHO BHOpaTh 0GECYMCIEHHKM MHOMKECTBOM Cmoco60B: ee MOMKHO
B3ATH PaBHOU JII000MY peIIeHHI0 JHHEHHOr0 YPaBHEHHA C YaCTHHIMHA
npousBogueME (7°). Imo ypasHenue umeem me e cambvle xapaxmepu-
cmukl, umo u ypasnenue (7), a umenno, auaum (I).

0 Tem T DA IO TYTITY. T rr TN T TrTrTrTPYT 22

TU.I. éd!\l, qT0 upu oajannbliA Lbo n wl DmUUP DCJ1IA 1 AI1DL UI2 nUUAnU'
BHa4YeH, MOKHO BHPAa3HUTh ciaexyromeM obpasoMm. [Jea pewenus odnozo
U mozo Jce YypasHeHus (COOTBETCTBYIOIMe ONHEM U TeM Ke Uy U Uy,
HO PAa3HHM u2) Mmozym Kacamuvcs Opyz Opyza %) e Kaxndoii mouke naoc-
kocmu 3 = 0 (mnm B Gonee ob6mem ciydae INIOCKOCTA Z, = 0).

IlocaemosaTensHoe quddepennupoBanme o Ly JaeT HAM aHAJIOTHYI-
HHM 00pasoM JmHeiHbNe ypaBHEHHA C YaCTHHIMH IPOMBBOTHEIMH IIep-
BOT0 IOpAAKA JiIA (YHKOUA Uz, U,,. . ., OPHIOM HX XapaKTePHCTH-
KaMu no-ipe;kHeMy Oymyr aunumu (1).

ITo3gHee ME CHOBa 3aiiMeMCA THMHM JMHHAMHA, W TOrJa CTaHeT fC-

HHM MX reomMeTpmuecKoe nmocrpoenwme. IToka 4To mpegmpaymue pacueTH

1) Jlummm (l), coorBercTBYyIOmme m > 3, ompefeasilorcs m — 2 puddepen-
OEAJbHEMHA YDaBHEBUAAMM A Ty, Tgy. » «» L1

2) I'oBopAT, 9T0 NBe PYHKNHUHA u, v (OT OMHOA HJIM OT HECKOAHBKHMX HE3aBHCH-
MHX IIepeMeHHHX) Kacalomcs APYT APYra B olpefle]eHHOR ToUKe (T. e. A HEeKO-
TOPOH CHCTeMH 3HAYeHWI He3aBHCHMEIX NEePEMeHHHX), eclId OHH CaMH H Bce mX
IepBHe IPON3BOAHEIE IPNHAMAIOT B pacCMATPMBAEMO# TOYKe OHM W Te Ke mC-
JdeHHBe 3HadeHnA. HacaHne uMeeT nopadok p, eclii aHAJOTHYHLEIE PABEHCTBA BHI-
MOJHAIOTCA He TOJABKO AJA NePBHX IIPOM3BOJHHX, HO TaK:Ke [JIsA BCeX MPOH3BOJ -
HHX BILUIOTH 0 HOPAXKA p.



26 Knuza I. O6wyue ceolicmea 3adauu Kowu

IIO3BOJIAIOT HAM CHeJaTh cliefylomee IIPeAIIOJOMKeHre: KOorja 3ajada
Komm paspemmma (T. e. korga yciaosue (7) BHIIOIHEHO), OHA CMAHO-
sumca HeonpedeaeHHOU, TAK KaK KaMXJoe U3 IOCIeJoBaTeJIbHHIX B3Ha-
YeHW#i U, MOKHO BHOpaTh ¢ HEKOTOPOH CTeIeHBI0 IPOM3BOJA. ITO,
OJHAKO, TOJBKO OpPEJIoJOKeHHe, TAK KaK MBI He 3HaeM, MOMKHO JH
BHOpaTh u, TakuM ob6pasom, 4ToOn pam (5) Ovr cxomamumca. Mu
OKa)KeM 3TO IIO3JHEe, W DTO HAM JACT CTeIeHb HeOoIPeIeJeHHOCTH
QYHKOUE U.

Ecan cgutats, 49TO JIOHaBaTeJIbGTBO 3aBepmIeH0, TO Pe3yJabTaT
MO/MHO HPATHKO BHPAaSHTDh CACHYIOIIHAM uupaoum 3&}.\'&"{& Homu cso-
OUTCA K pemIeHUI0 CHCTEeMH 7 OOKRKHOBEHHHX JuddepeHIraIbHRX
ypaBHEHH# IIEPBOr0 HOpPAAKA ¢ n HemdBeCTHHMHU. [leTepMumant cu-
CTeMEl paBeH HYJIIO.

Mu paccMaTpuBasH JUHEeAHOe YypaBHEHHEe, TaK KaK TOJIbKO
BTOT CIydYail MHTEepeCeH A Mmociemyomero uaioxennda. Hernmuednnria
cAyYaili OpPMBOTUT K AHAJOTMYHHIM DPe3yJbTaTaM C HEKOTOPHIMH pas-
JVYNAME B Hadajie BeUuciaeHuii. OH TaKKe CBONUTCSA K HEePBOMY IIO-
cpenctBoM mupPepeHINPOBAHUA NAHHOTO YpaBHEHHS.

13. Ocobmit cayuail, YOOMAHYTHI BHIIE, OYeHb Ba)KeH A Ha-
mrero nnrrmnvmmm*n HCCIIeTORAHNYA N TJIA RCeX naﬁn'r Io VnﬂBHeHﬂﬂ_M

ar VYA ey va U RAVVIAUpv oGRS v FE DV

C YaCTHHIMH Ipou3BogHEMHE. HaK BREIEJNTE 9TOT CIydail, ecian JaHHEE
Komu Bamalorca He HA IVIOCKOCTH Z, = (, a Ha IPOM3BOJHHON IO-
BEePXHOCTH S (um. 3)? Husa aroro Mu ROJAHA BHJOU3MEHHTH yCI0BHe
(3), mpuMeHAA TOUETHOE npec;upaaorsaﬁﬁe (T): Takoii pacuer aieMeH-
taped. Wrak, BUTHO, 9TO ocobuili cayuali (opum o6o3HaYeHEWAX I. 3)

onpe(’)ememcﬂ ycaosuem 1)
1 9@ [9G._. \2+r1_ oo 0G_. aGm —0
ok, | 7X; ) 2—# 55, 9%, 3%,
IIpepmomnomuM CHOBa, UTO 3ajada JHMHEHHA H YTO ypaBHEHHUE C da-
CTHHMH IDOM3BOTHLIME HMeeT QOpMy

ZAzk axax 'l_ZBz a "l"' Cu—‘f (E)
(rme A, By, C m f — BajanHLe QYHKOUA Z;, Zg,. . ., Zy). ¥ CIAOBHE,
aro mHOroobpasme G(z;, Z,,..., Zn) = 0 coorBercTByeT o0cCoGOMYy
CIYYaI0, TAKOBO:
oG 090G
ZA,k 7= 0 (A)

VrnME ciioBaMH, mojiydaeM cClemyloliee IMpaBHJIO:
8 O0aHHOM  YPABHEHUW  HYNHCHO Y4umwueamdb mMOoAbKEO UAEHBL
8mopozo nopAdka U 8 MU uAeHAr Kaxcdas 6mopas npoussodrasn

1) 910 ycioBHe MOKHO cpasy ’Ke HAWTH. BRIuCIeHHUs IpeJHAymero MyHKTa
MOKHO JasKe 3aKOHYMTH, He MCIOJb3Ys TOYEUHOro mpeobpasosammsi, CM. Hamm
«Legons sur la propagation des ondes» (Hermann, 1903), chap. VII, nn. 278—288.
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PYHEYUL U 3aMeHIemCcA K6aOpamoM UAlU npousseferHuem nepevir npo-
ussoonvr gyrwkyuu G coomeemcmeeHHO.

Ecam ycnosume (A) BrmosHeHo (T. €. eCIH BHIIEYOOMSAHYTaA Belld-
YMHA paBHA HYJI0 B KajKmod Touke ! mosepxmoctu: S), T0 S Has3nBaer-
ca xapakmepucmukoli *) ypapaerusa (E). KBagparuunaa ¢opma

A (Y1y Var - - o V) = Z’: AiVivi

HA3HIBAETCA rapakmepucmuieckoll gopMol.

OcHOBHOE CBOMCTBO XapaKTepPUCTHK, COTJACHO IPEeNLIYIIAM pac-
CY)RIEHMAM, 3aKJII09aeTCA B ToM aKTe, 9YTO OHH ABJIAIOTCS TUHCTBEH-
HBIMHA ITOBEPXHOCTAMHE, BJ0Jb KOTOPHX [Ba PeIIeHUs YPABHEHUS MOT'YT
KacaTtbca npyr apyra. Hacamue sTo moskeT OHTH J1060T0 mMOpAAKa (mo-

LN TR n D‘LI'I]"I‘II' MO ayY -rr'no'rn:rn'vmo'r\n 'IT"T'I’.'I'II’I“.'! MO N 'rrn'nvr'm'nrml; amn
VINUVL DIy VVIUILKI J1la 1L PJUARDLAL Y LU, a4y Liava DLUSRIYU AUl y v Sy aav

3HAYeHUA Uy, Uy,. . ., Up_y ONHH W Te K€ JJIA JBYX PAa3IMIHHX pe-
IIeHWil, a 3HAYeHUS U, PasHEe).

IJTO CBOMCTBO B TOYHOCTH AHAJOTHMIHO OUPEIEICHHI0 XapaKTepHc-
THK IS YPAaBHeHHA C YaCTHHIMHU IPOM3BOJHHIMH HMEPBOTO HOPANKA, I
AMEHHO I03TOMY HM JAIOT TO Ke caMoe Ha3BaHWe, XOTA B HEePBOM CIy-
9ae XapaKTePHCTHKA — 3TO IIOBEPXHOCTH, a BO BTOPOM — JMHHAM
(kaxkuM OH HE OBIJIO YMCJIO HE3aBHCHMHEIX IIePeMEHHEHIX).

YpaBuenue (A) ecTh ypaBHeHNe ¢ YaCTHHIMA IIPOU3BOTHBEIMHE EPBO-
ro MmOpAgKa, KOTOPOMY [OJKHA YHIOBJIETBOPATH HOBEPXHOCTH .
C reoMeTpu4ecKoil TOYKH 3PEHHA DTO MOKHO HHTEDIDETHPOBATH Cle-
nylomuM obpasom. B KaKkmoi cBoeil Touke S MOKHA MMETh KacaTellb-
HYIO INIOCKOCTh, KOTOpas KacaeTcs HEKOTOPOro KOHyca BTOPOrO IIO-
pﬂJma HuddepenmuanrHoe ypaBHeHHe  STOTO KOHYCa eCTh

41\}/1, Yase o < ‘y'm) = U H HAa3hBaeTCA OH Iaparmepucmuiecruit.
(Ecim A4 ;; He ABIAIOTCA MOCTOSHHBIME, TO Ka/KIas CHCTeMa 3Ha-
4eHHd I;, Zp,. .., I [aeT pPa3HHe XapaKTePHCTHYeCKUe KOHYCHI.

M=u 6ynem paccMaTpEBaTh XapaKTePHCTHIECKUH KOHYC B o0mmem Buje,
BepIIXHA KOTOPOT0 — TOYKA B M-MEPHOM IPOCTPAHCTBE.)
XapaKTepHCTHKN WMEIOT BaKHOe (PuamuecKoe sHadenme. JleiicTt-
BUTEJIbHO, OHHM IPEACTAaBIAIOT CO00H TO, 9TO (UM3MKH HA3HBAKIT 804-
Hamu. Jlerko BHeTH, WTO WX ompejelieHHe, JaHHOe BHme (ToYHee,
X BBeJeHHe KaK IOBePXHOCTeH KacaHUA MEKIY ABYMS pelNIeHHSMH)
B TOYHOCTH SKBHBaJIeHTHO KoHmenmuu I'loronmo o BoaHax (mias Goiee

1) Cxy4aii, Korfja ycioBme (A) BHIIOIHAETCS TOJBKO B HEKOTOPHIX TOYKAX
DOBEepXHOCTH S, a B APYIHX He BHIIOJHAETCS, XOTA U BCTPEIAaeTCsi B HEKOTOPHIX
y3Ke pacCMOTPEHHHX 3a7adax, IpeficTaBlsIeT TPYAHOCTH, KOTOPHE A0 CHX IIOpD He
H3ydeHH, TAK KaK OHH, IO-BUAMMOMY, MaJI0 MHTEPECHH B ITPHIIOKEHHX.

2\ TBODV[H xananwnmc:m}c oy OBYVX HE3aBUCUMHYX "PDPMPHHBTY MRRABLCTHA
co Bpemen ‘MomsKa n AMIIepa. (CM. Darbou x, Théorie des surfaces, t. II,
Goursat, Lecons sur I’Integration des équations aux dérivées partlelles du
second ordre) OGobmenne Ha caydai m > 2 nepBoHadaiabHo 6rimo gamo Bak-
aysgoM (Badcklilund, Math. Annalen, Bd. XIII, i878), mo cramo obmens-
BECTHO JIMINB NOCJe TOr0, KaK OLUIO BHOBH OTKPHITO Be,I[OHOM (Beud on, Bull.
Soc. Math. Fr., t. XXV, 1897).
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IOJTHOTO [OoKasaTeilbcTBa cM. Hamm Lecons sur la propagation des
ondes). [leiicTBuTenbHO, TOKIecTBO 00emx Kommenmuin 6Gymer odeBH[-
HHM He TOJBKO B KajKJOM OTIEJbHOM ClIydae, KOTOpHHT MH OymeM pac-
CMAaTpPHBAaTh, HO M B 00meM, KaK CIeICTBHE anocmepuopu Hamei Ko-
HEIHOH (POPMYJIHL.

14. Takum o6pasoM, pesyJbTaT aHAJM3a, BHIOJHEHHOro Homm
n Coprein HoBaneBckoii, kak 6yaro OH 3akio9aeTca B TOM, YTO 3a-
mada Homm mMmeer pemenme (m OPHTOM eIMHCTBEHHOE) BCAKHA pas,
KOTJIa no0epIHOCMY, necyu;an HauaabHbue OaHHue, He SBAREMCA, T0-

219A TR L Y] 2w 2N WAL 2 AT I IAT S

punmt’:'pwwlbwnuu U HU ué’ HE€ Racaemca raparmepucmuru }

1) MH ocTaBEM B CTOPOHE CIydail cucmem YpaBHEHHHA ¢ JaCTHRIMH IPOU3BOJI-
HuMH. OmHAKO s IOJHOTH MH CKasKeM O HHX 3ech HeCKOJBKO ci0B. OCHOB-
Has TeopeMa B CBOeil KiaccmiecKoit opme pacrmpocTpaHsercs HA TaKHe CHCTEMEI
B TeX cilydasgX, Korja 4mciJ0 ypaBHeHHM# PAaBHO YHMCJY P HEM3BECTHHX M KOITa
ypaBHEHAS MOTYT OHITH pa3pemeHK OTHOCHTEILHO IIPOM3BOJHKIX BHICIIETO HOPAN-
Ka 1o x. Hanpumep, oHa cnpaBefuBa [Js TpeX YpaBHEHUH BTOPOTO HOPAIKA

Fir,r,r,e.)=0, Fyg(ryr',r", ..) =0, Fg(r,r,r",...)=0

¢ TpeMs He:m3BeCTHRIMH u, u', u”, eciim OHM MOTYT OHITH paspemeHs OTHOCHTEIBHO
r, r', r" (MH BHEJEJWIN TPH BTOPHX IIPOM3BOAHEIX

2u , 2y’ ) o2u”
Fr=2z T =522 T =752 /-

Oco6mii caydaii ecThb TOT, KOIfa CHCTeMa HepaspemmMa, T. 6. Korja axoOmam
D (Fq, Iy, I'g)
D(r,r,r")
KaK xapamepncmny. OTcloffa MH JeTKo BRHIBeJieM ¢ IOMOIIbI0 TOY€IHOT0 Ipeobpa-
30BaHUsI (II. 3) MUK IHyTeM HEIIOCPe/ICTBeHHKIX BLYACIICHHH yCI0BHe TOTO, ITO HO-
BepxHOCTh G = 0 ABadercA XapaI{TepHCT]Z[I{OK. B caydae ynomsHyTOil CHCTOME
aTo maer (cM. Hamm «Lecons sur la propagation des ondes», chap. VII, n. 321)
yPaBHEHHE ¢ JACTHHMH HPOMSBOJHHIME LEPBOTrO IOPAJKA INECTOM CTeleHH (CTe-
OeHH 2p, €CJd HMeeTcsI p ypPaBHEHUI BTOPOTO HOpAAKAa ¢ p HEHM3BECTHHIMH).

YacTo cInTaroT, 9YT0 0T 0c000ro ciydass Bcerfa MoKHO m30aBMThCA HpH IIO-
MOINK MONXOAAIIero To4eynoro npeobpasoBaHua. OgHaxKo 9T0 HeBepHO. [ pyrm-
MH CJOBAMHU, MOJXCEM RNOAYYUMbCA MAK, WM0 onpederennoe ehilie YpaAsHeHue Ta-
PaKmepucmuk ecmv modvcdecmeo. CymecTBymT Pa3NMIHKE IPAMEPE 3TOTO. Opun
M3 HHX [aeT KiaacChudecHasi 3ajada 00 uszubanuu rnosepxrHocmeu. Ona CBOANTCA
K TpeM ypPaBHEHUAM ¢ YACTHHIMHU IPOM3BOJHEIME IEPBOTO HOPSIKA OTHOCHTEILHO
z, y, z, paccMaTpuBaeMHX B KadecTBe QyHKIuii OT ¥, v. ITH ypaBHEHHAA He MOT'YT

ox oy 0z
OnTb paspemeHH OTHOCHTENBHO 53—, —5-— , 75— Ipu J0boM BrGope HesaBHcH-

obpamaercs B HyJb. B aToM ciyiae £ = 0 MOKHO paccMaTpuBarh

MHX IEepeMeHHHX u, v.
Kak mMeHHO JOo/KHA M3MeHHMTHCA IOCTaHOBKA 3ajadm Homu mpHE coxpame-
HUY IpefNoJosKeHHA 00 aHAIUTHIHOCTH B caMoM olmeM ciaydae (6e3 HCIOJIB3O-
BaHUsA 3aMEHH IepeMeHHHX), BhsCHeHO Gixaropaps paboram Meps u Pukse,
PACCMOTPEBIIAM 1 CJy49ail, KOTa IMCI0 YPaBHEHAH He pABHO IMCJIY HEH3BECTHHIX .
Togueanoe npeo6paaona1me caMo 1o ceOe MOKeT 0Ka3aTh OIIpeieJIEHHOe BIH S~
HPe ¥ MO’KeT aTh HOBOEe YPaBHEHHE IS XaPaKTePHCTHK JasKe TOIa, Korxa oOnrd-
HO€ YCJOBHMe sl HHX TepsieT CHJIY BCJENCTBHE TOT0, YTO OHO 00pamaercs B TOMK-
JIeCTBO. 9TO ORUIO YCTAHOBIEHO HAME JJS OFHOTo dacTHoro ciydas (Bull. Soc.
Math. Fr., t. XXXIV, 1906) u o6o6meno I'tortepom (Gunther) m M. jHame

(M. Janet). (Cum. C. R. Acad. Sci., 1913.)
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FJIABA II

OBCY;RIEHHE PE3YJ/IbTATOB KONIH.
TPM THIIA YPABHEHUN BTOPOTO HOPALKA

15. Unrarensr, BepOATHO, YAUBHUTCA TOMY, 9YTO MH IOCTOAHHO HC-

NITLOYTOANY OnOoTTaTamATTrITNOo maprTnmamgmoa T ’rl'n-nn’ﬂ"rzllnnttr CUOTATAONS
a.l.uu.qu Ui VUWIAL ALU¥ipDiaavy OAIWiunvanu s, FiFiNay VLY o VAL A QAU

COMHHATEJIHHHEM OJHO M3 CaMHX KJIAacCHYECKUX M HamboJsiee M3BECTHHIX
MOKa3aTeJ bCTB aHAIN3A. [leso 3aKa09aeTcs B TOM, YTO_He BCe TaK IIPO-
CT0, KaK MOKeT IIOKa3aThCs HA OCHOBAHHMHM HPeARAYIIAX pacCyxpae-
HEii. B pmeficTBUTENBHOCTH 00CTOATEABCTBA, C KOTOPHIMA MBI CTAJIKH-
BaeMCsl, KaKyTCA Ha NMEepPBHH B3risAJ] COBepPIIeHHO IapagoKCaJbHHEMHA
C 9MCTO MaTeMaTUYeCKON TOYKH 3PEeHHA, U OPeJyCMOTPEeTh UX MOKHO
TOJBKO U3 usmuecKux coobpaskeHuii. Het gApyroro Bonpoca, KoTophid
JaBajX OH TAKYIO jKe MOPAa3UTENbHYI0 MIIIOCTPAIBI0O MEICIASAM, Pa3BH-
ThiM Ilyankape ma I MemayHapogHoM KoHrpecce MateMaTukoB B Ilo-

puxe B 1897 r. (cMm. Taxke La valeur de la science, pp. 137—155.
Pycckuit mepeson: A. Il yamkape, Iemmocte mayxn, 1906—
npum. ped.): MMEHHO (U3MYECKHMe HPUJIOKEHWs YKasHBAOT HaM Ha
Ba;KHHIe 33/1a%H, KOTOPLIe ME JOJKHEI OCTABUTS Iepeyy co6oit, 1 OOATH-

ma rarr TEIRATETAA TTANTI AT v b >R V 4 A TTEPTVNA TTA NATEEATTYr v

rTanmn lyﬂdﬂh.d LLUODUJIH.UL aam upc,u,yl d.,U,d.]..D PU]JJ.UIIHH.

Paccyxpgerua Hommu, Codpru Hosanesckoit m {ap6y, amamor ko-
TOPHX JaH BHIIe, coBepmeHHo crtporue. OmHAKO 3aKJII0OUYeHHWE, IIONY-
YeHHOe WMH, HeJb3fg cuutaTh Hamboxee obmuMm. Ilpmumma cocrout
B IIPeJIOI0KEeHNM, CAeJaHHOM paHee, 0 TOM, YTO HadaJbHEE JaHHHE,
TAK Ke KaK U KodPPuImeHTH ypaBHEHHMI, BHPaKAIOTCA OPH TOMOINH
anasumuieckuy QYHKIUH, ¥ TeopeMa YacTo HEIPUMEHHMMAa. KOTrJa
He BHIIOJIHEHA 9Ta IHIIOTE3a.

M=u ckasaim 4acTo, a He BCerjga, MOTOMY UTO MOMKET HOJyIATHCSH
TaK, 910 popmynruposka Homm — Hosanesckoii, npuseneHHas pa-
Hee, Oyner BEIDONHATHCA OPH MOBOJLHO ob0meM BeIGope HavaJbHHX
MAHHHIX, ¥ IOMCTHHEe OJWH M3 Hambojee JIOOGOIMKHTHHX (AKTOB TEOPHHA
B8aKJII0OYAaeTCA B TOM, YTO ypaBHEHUA, OO0 BUAY O4YeHb OJM3Kue, BEIYT
ce6ﬂ COBEPIIEHHO IPOTHBOMOJIOKHBIM 06pa30M.

.['JleH CHa4aJa MHB BO3bMEM 3ajgauay IIOIIII{I B TaKOM BH]I€, KaK MHI
ee craBmad B 0. 4 (3agada Homu upu ¢ = 0 aas ypasHenui (e,), (eg),
(eg)), To mpenmIymue Pe3yIbTATH CNPAGEOAUSH, KaK MH YBHJIAM Ja-
nee, u be3 zunomesvl 06 AHAALUMUYLHOCIIU.

Ho BuBogH GynyT coBepmeHHO MHKEIMH, €CJIU, HAIPUMEDP, PACCMOT-
peTh KIACCHIECKUN CAydadl YpasHeHUS JIanJIaca NI nomeHyuasa:

2u 9%u
Au = — T3 7 -l- 3 = 0.

U‘b" 6"

IToT q)am' Cpasy jKe yCTAaHABIMBAOTCH IyTeM CDABHOHHA C Opyroi
KJIaCCHYeCKOd KDaeBod 3afaueit: g mmelo B Buiy sadauwy Hupuzae.

Ona, Kak H3BECTHO, COCTOMT B TOM, 9TOOH OHmpe/eIATh PeNIeHNe yPaB-
Henmus Jlannaca B 3amamHoM o6beme B, mpuueM 3HAUEHHE & 3a[aHO
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. A
o

B KaJKJ0il TOYKE IOBEPXHOCTH S, orpaHMYMBaIomieir sToT oosem. Xo-
PoOIIO M3BECTHO, YTO 9Ta 3ajada KOPPEKTHO IOCTaBjJeHAa, T. €., 4TO
CYIIeCTBYeT €€ pelmeHMe M OPHUTOM eJMHCTBEHHO®.

dtor PaKT, MO-BHAMMOMY, mpoTuBopeunT Teopeme Homm — Homsa-
Aesckoi. Ecau sHaHme YuMCIeHHHX 3HAYOHMHA ¥ B 3aJaHHHIX TOYKAX
OTHOBPEMEHHO C YpPaBHeHHEM B YaCTHHX MPOM3BONHHX caM0 Io cebe
OOCTATOYHO [ OIpejeleHHsA Hem3BeCTHOW (JyHKmuEm B oOBeMe B,
TO, OYEBHJHO, HOT HUKAKWX OCHOBAHUI HAJaraTh Ha U Ji00oe apyroe
IOOIOJHUTEIbHOEe YCIOBHE M, CJIeJOBATeJAbHO, HEJIb3s, IMOMHMO 3Ha-

A,
YeHHH u, IPON3BOJALHO BHODPATh 3HAUYCHASA C'% . JlefACTBHTEIBHO, MEKIY

ODTHMH 3HAYEHHAMH CYIIECTBYeT 0eCKOHOYHOe MHOKECTBO COOTHOIIE-
HU#, KOTOPHE JO/JKHH BHIOJIHATHCA [JIA TOro, YTOOK rapMoOHUYe-
CKafg QYHKIUA, COOTBETCTBYIOMAA 3THM JaHHKM, MOIJIa CyHIeCTBOBATh.
Jliobaa Touka a, Jekamasg BHe o0beMa B, maeT Takoe COOTHOIIEHHe,
TOCKOJIbKY, eCiln 0603HAYINTH Yepes3 I pacCcTossHEE OT TOYKH @ JO0 Ipo-
u3BOJbHON Touk:m M moBepxHOCTH S, MOKHO COGIONATHCA XOPOLIO
W3BECTHOE TOMKIECTBO
{ 1
I A

(¢ 7 1 du\\
W\ m—vm)8=0 (8)

S

ITouemy sxe BrBogn Homm — Hosamesckoit, Ha060poT, IPEBOAAT
K OPOM3BOJBHOMY BHIOOPY B KasKHoit Touke S He TOJIBKO QYHKIUH U,
HO TaKKe OJHOU M3 ee MePBHIX IPOM3BOTHHX TAKMX, KaK IPOU3BOTHAA

oo HOPMAaJIHu du ?
0 p an

JToMy HIPOTMBOPEYMI0 MOKHO AaTh ABOsAKoe oObacHeHmme. (Cpasy
Ke BUJHA MepBas MPUIMHA, I0 KOTOPO# 9T YCIOBHA HEIb3A CPABHH-
BaTh Apyr ¢ gpyroM. CHagana MH J0Kasajlm paspemmMOCTh 3a/a9d
Komu pmus miockocTu, 3aTeM — AJsa A1060i mOBEpXHOCTH, KOTOPYIO
MOKHO IOJYYHTh M3 INIOCKOCTH IYTéM TOYeYHOro mpeo6pasoBaHHA.
J10 — caydail a1060ii peryispHOil ¥acmy DOBEPXHOCTH IPH YCIOBUH,

NAITO TTANMAOMATT Ar0TT DAMTAITUMNATY ITTAROANYITALTYTr ”n_
‘11U viia AUUJ.O.LU‘:I.nU Luadl.a, a nU OlLCWw oaMIAYy.LUXL LIUDUPAIIUVLIK, i1i1Q

IpHEMEp, BCA HOBEPXHOCTh CPepH He MOoKeT OHTh HempPepHBHO Ipe-
o6pasoBaHa B IJIOCKYI0 mosepxHocTh. OHa mMeer Apyrywo ¢opmy B
cmiuicie Analysis situs.

910 BO3pasKeHHe, OJHAKO, He ABJIAETCA pemalolluM, YTO sICHO U3
gzameuannsa B n. 8. Ecam Mu paspemum 3agavy Homm B okpecTHOCTH
KaRIoH 9act: S, TO 9TH pasiddIHEe DJIEMEHTH pemeHus OGyxyT mpo-
NOJKeHHeM APYT ApYra M BMeCTe COCTaBAT peleHume, KOTOPO® CIpa-
BeJINBO JINIA BCeil MOBEPXHOCTA S M ee OKPECTHOCTH.

Ho, xpome Toro, Hama TeopeMa JOKashiBaeT CyMEeCTBOBAHM® pelle-
HUg 3aJauyu R‘nrrm TONBKO B OKDecmHocmyu TeDBOHAYANBHOM IIO-
BepxHOCcTH S. Hia 3ajmaum ,I[npmx.ue pemmeHne TOJKHO CYIIEeCTBOBATH
Bo BceM ob6memMe B. Ito mepsoe TpeGyemoe oObscHeHme. llo sToi
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OpuYdHe M TOJNbKO Oaaromapsa eit coorHOomeHme (8) sABIseTCA HEO6-
xomuMEIM. Ecam oHO He BHIIOJHAETCA OIS COBOKYOHOCTH AaHAJIHATHYe-

o du
CKUX 3HAUYCHUN U ¥ —
....... IeHRA U B ——,

MOHUYECKOX (YHKIUH U B OKpecTHOCTH S, HO U Hen36emno oynmer
AMeTHh 0COOEHHOCTH MM Ja)Ke mepecTaHeT OHITH ompeleNeHHOH B He-
KoTopoir dactu oO0bema B.

ITOT mepBHI OTBET HAa HAII BOOPOC HE SBJIAETCA IMOJHHIM W HO
MCYEPIKIBAeT BCeX MPWIMH, MO0 KOTOPHIM 3ajgada Homm He BCcerpga pas-
pemmma. Mcmonb3ys reoMeTpmyecKue MOHATHA TOYHO TAKMM Ke 00-
pasoM, Kak 9To Heaaa Homm, M yBuimMm, 9TO €CIM OTKA3aThCA OT
AHAJIUTHIHOCTH HAaYaJIBHHX JAaHHHX, TO He CymecTByeT, BooOIme roso-
pPA, HAKAKOTO pemeHMs, Jake B HEOOCPEACTBEHHOH OKPECTHOCTH S
AIH Ja/Ke B OKPECTHOCTHA CKOJIb YIOJHO MaJoi JaCTH ¢ MOBEPXHOCTH S.

JT0 MOKHO pacCMATPMBATH KAaK CJIENCTBHE XOPOIIO M3BECTHOI'O
CBOMCTBAa TapMOHMYECKHX QYHKnmi (T. e. pemeHuir ypaBHeHHss Au =
= () OHTH aHAJIUTHYECKAMHU B Ka;KJOH TOYKe BHYTpPU 06JacTH CyIme-
CTBOBAHHA, I'J[6 OHM HEOPEPHBHK BMECTE€ CO CBOMMHU IPOM3BOTHEIMH,
U TePATh CBOMCTBO AHATUTHYHOCTH TOJBKO HA TpaHMIE dTO# obaacTm.
Ipyras ¢opMa dTOro CBOMCTBA B3aKJII09aeTCs B ciaemyiomem !): ecianm
IBe TapMOHMYeCKMe (YHKIOHMHU, OHpeleleHHHEe C PasHHX CTOPOH He-
KOTOPOH MOBEPXHOCTH, HMEIOT B Ka/KJO0U ee TOIKE TO Ke camMoe 3Ha4e-
HHe W Ty K€ CaMyl IPOM3BOJHYI0 IO HOPMAJH, TO OHH SABJIAITCA

Q‘IZI‘QTI'T/T'I‘T/TUQI‘UT)I'M ITNOTONEOHATTOM TNV TNYrNra Qa MY (‘nnntt‘fﬁﬂ‘n("l‘t. nF-
Q AH VUDUVIR yiaiaauUvVa o

RALTAVAZL A KL AUNVV/AVLKLLVE 24 U UARAUVLFAVVARZLIVIA AV g & AP J* PRy

pasyer efWHYI0 TapMOHMYECKYIO (M, CIeH0BATEJHHO, AHAJIUTHIECKYIO)
¢yEKIOEI0O BO BCell obGiacT, pacmodo;KeHHOH mo 00 CTOPOHH OT IIO-
BEPXHOCTH.

JT0 moKa3HBaeT, 4T0 3aJada Homm ¢ HeaHAJIHTHIECKUMH HAYAJb-
HHIMH TaHHHIMA HO MOKeT HMeTh pelleHHe m0 00e CTOPOHH ¢ (B Ipef-
mojomenun o6 amammtwaHOCTH). CorslacHO mHpemmHpymeir Teopeme
9TH nBa‘pemenusa u’ u u” COCTABIAIT eUHYI0 aHAIUTHIOCKYIO PYHK-
U0 BO BCed 00JacTH, BHYTPU KOTOPOH PACIOJOKEeHAa ¢. ITO, Oode-
BUIHO, OPOTHBOPEYHT IPOIUOJNOKEHMI0, 9T0 U, (oOmee 3HaveHH®
u' mu")unm u, (06mas OIPOM3BOTHAA 110 HOPMAJH) HE ABIAITCA aHa-
INTAYEeCKMMHA Ha O.

OueBupgHO, 49TO, 8006WeE 2060ps, HU u’', HU U” HE CYIECTBYIOT, TaK
RaK HeT IIPWYWH, 10 KOTOPHIM OffHA M3 HUX CymecTBoBaja Owl, a Apy-

N ey NITTX O TrY TTNA TrOYTFITTETA MO CTIMET tvﬂn'rr‘rr

rasA HET, eClid Ha4YaJdbHbi6 JAaHHDI® B3ATH CAY9aHHOC.

15’. Cpenaem momosHMTENIBHOE HMPEUONOKEHHE, ITO U, (WIH U,)
pasHO Hymio. IIpm sTOM MOKHO COBOPIIEHHO CTPOTO MOKA3aTh, UT0
He CYHIECTBYeT PeleHNs Tae ¢ OJHO CTOPOHH G,B TOM CJIydae, Kor/a
0 ecTh JacTh miIockocty £ = (. B camom pgeie, ech HanpnMep,
cymecrsyer npum z > 0, to wmoxHO ompemodmth u” mig = < 0

a CO TRETCTRVIOT HE

RAIU AN R Ay A & RS

’7:
(=)
=3
®
o]
o
IS
L]
[+5)
=
1

TO AT R HAULHNM!
AV Tada OO AaTarda

1) 9ro nonqepxnnan Jrorem (cMm. Hydrodynamique, élasticité, acoustique,
Hermann, 1891, t. 1, p. 169).
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CIeIyoImuM o0pasoM:
u (_x’ Y, Z) = —u (xa Y, Z), (9)

mpuieM ¥’ B u” uMeT Ha mIoCKocTE £ = 0 OJJHO M TO Ke BHa4YeHHe,
a IMG@HHO — HYJb, X OJHY M TY Ke ONPOH3BOJHYIO 10 HOPMAJIH. Cle-
9ail CBOJUTCA K mpemwaymemy. Pemenme, ciefoBaTelIbHO, HO MOKET
CymecTBOBaTh, ©CJIH U, (Y, 2) HE ABIAETCA aHATHTAICCKOR QyHKITHEI.

(ABasormuHEIM 006pa3oM, ecad U, paBHO HYJII0, a 3HAYCHHO U,
IpOM3BOJIBLHO, TO pemenue u’ mig x > (0 MOKHO PacHpOCTPAaHATH Ha
o6racte £ < 0 mpm momomm cootHomeHEA U (— z, Y, 2) = u (z,
Y, 2). 9T0O IPHBOJUT K TOM K€ CaMOi HEBO3MOKHOCTH CYMECTBOBAHHA
pemeHus, eClIn U, — HeaHAJUTHIECKAS (bynmmﬂ )

T l’\‘TUuTTnG 11 ITI \ nmama nm’rrnr'ﬂ'u’n'n' l'\’l‘ ITXrImar man
AiveLxL ALANALLKLSL WO \y, U’ DosAii1qd U dvixl Ai1lUNXL vl u‘ydlll, AV

ee 3Haqennn OIpPefeluT U C TOYHOCTHIO O AaHAJIMTHYECKOH QyHKnuum 1)
oT Z, Y, Z U, ClIef0BaTeIbHO, U, (Y, 2) — C TOYHOCTHIO KO AHAIUTAIE-
CKO#l (yHKIMH OT Y, 2.
i6. YpasHeHme TemIompoBOJHOCTH
02u ou

% _9

A2 Aas
(927 (%4

DITO Ul’l’ﬂ
oiianuv

AHTEPECHO MCCJIOI0BATH C DTOM K€ TOYKM 3PEHMs, XOTA MHL U He cobu-
paeMcs EM 3aHEMAThCA. 10 OELIIO cxesaHo Xoabpmrperom 2). Paccmor-
puM cHoBa 3agavyy Homm otHOCHTENBRHO miockocta x = 0, mpmuem
IePBYI0 (byﬂxn;mo u, (y) BO3bMEM OLIATH PaBHOR HYIIO. Kax u paHee,
TOOYCTUM, YTO HaUle PeIeH’e OmpPege]eHO TOJIBKO C ONHOM CTOPOHH
miIockocTn r = (, Hampumep upy > 0, n pacIpocTpaHUM ero Ha

ern e n *E AT AL AYTTY hAarneserrer P wanATana NmAassTr 72 Tr

00JiaCTh & X UV IpH HOOMOINIH POPMYJIbI \a, DJarojgapsa o9TOMYy U H

~
D

79? 0CTaIOTCA HempepHBHHMHA mpu x = 0.

Nrak, pemenwe ypaBHeHHS TENJOOPOBOJHOCTH, HENPEPHBHOE W
HMEION[ee HeNpepHBHEE IPOM3BONHEE IIEPBOTO HOPAAKa, He obsa3a-
TeIHHO ABJACTCA aHAJIUTHICCKHM OTHOCHUTEIHHO HE3aBHCHMHIX IIepe-
MEHHHIX B IPOTHBOIIOJI0KHOCTh TOMY, IT0 OHUIO IJA YypaBHEHHS IMOTEH-
muajia. MoHO TOJMBKO JOKa3aTh %), 970 OHO aHAJUTAIHO OTHOCUTEIBHO

z. Tak kak, ¢ Apyroi CTOpoHH, 9T0 HeYeTHas QYHKOuA mpu u, = 0,

1) Moxmo BHGpaTh B KadecTBe u mpomaBefenme 1/2 7 Ha mOTeHIHAX JABOM-
HOTO CJIOA ¢ INIOTHOCTHIO u, Ha Hame#d MIocKOcTH. COOTBEeTCTBYIOMEee 3HAYCHHO
Uy 6CTh IPOMBBOJHAA MO HOPMAJH OT 3TOTO IOTeHNHAlIA. KoM6uranusa ee 1 Bead-

9YHHEH, YIOMAHYTO B TeKcTe, RaeT u; B Hamboiee o0meM Bufie, ecan 3afal BAJ Uq.
2\ Arkiv for Mafpmnhk Astronomi och Fvcnl( (1 QﬂA\ p. '-194 nDUMeYanue.

4az Zas AVA AVAQRVT AR Vaihy JaovaVaiVaial Vi S \AYVE) VS eV 2R

Cm. Tarske T. 11 (1905— 1906)

%) C. Bepumreiin (Thése, Paris, 1904) (cM. raxxe C. H. BeprmTe it H,
co6p. cou. 1. ITI, M., mag. AH CCCP 1960—~npu.m. ped.) morasaJ aHAIOTHIHEIN
daxr mas Hanﬁonee obmiero mapa6oamIecKOro ypaBHeHHA ¢ aHAIATHIYCCKUMHE
Koadpdunumenramn. OdUeHb HPOCTHE JOKA3aTeJbCTBA I03xHee OHJIE faHH }HeBpad
(Gevrey, C. R. Acad. Sci., t. CLII, Thése, Paris).
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TO €e MOKHO Pa3JIOKHTh B CXONAMMAUCA PAX BHIA

U= U -|— a2+ + ,,,fplﬂm Ty SR (10)

4 )3

IlepBoiit Ko3gdunueHT U, paBeH IPOU3BOIHOL —Z—Z— npu = = 0. Hudde-
peHnuajbHOe ypaBHEHHE JaeT
0%2P+1, 0P (0u dPu,
Ugp+1 = (W)x=0 = Ey—p- (-(-3--:;:-)::=0 = 2P .
flcmo, caemoBaTenBHO, ITO W, EMEOT IPOU3BOMHEIE BCeX MOPAIKOB;

HaKOHeI[, YTO CYIIeCTBYeT OTrpaHMYCHHMe Ha INOPAJOK UX BETHIUHH,
TaK KaK BclefcTsue cxopumoctu psaga (10) mmeem

M (2 1)l
2 | = ] < 22D (11)

2p+1 !

raie M, p — nBa QEKCHPOBAHHHX HOJIOKHTEIBHRX YHCIA.
AramuTHuHOCTH QYHKIUM u moTpeboBajla OB TaKHX HEPAaBOHCTB:

| | | ot
| ay” | =~ o”

TaK 4To cuctema yciaosumii (11) MeHee ;xecTkas, ueM ycioBue aHAJIH-
THIHOCTH.

i7. Mu BuguM, 9To Ham# coo0pa;KeHHA OTHOCHTEJIBHO YpaBHe-
HU{ ¢ YaCTHHIME IIPOM3BOJHHIMEM IPHUBOJAT K Pe3yJbTaTaM, OPeJCTaB-
JIAMIM HHTEpPeC MJISA TeopuH (PYHKOUEA JeACTBUTEJBHOW IepeMeH-
goit. Takme ¢yHKNME KIaccuPumupyoTcs, KaK M3BECTHO, IO CTemIe-
HH WX pPEeryIspHOCTH. YCHWIHS COBPEMEHHHX TIeOMeTPOB IpUBEJIU
K TOMY, 9TO HalifleHH BaKHbE M WHTEePEeCHHEe QYHKIHUM, 3aHIMAIOIHAE
OPOMEKYTOYHOE MOJOKEeHNe MEKY OIPOM3BOJAbHHMEA QYHKIMAMI B He-
npephBHHME (yHKnuamu. DBoiee jKeCTKUM OKa3HBaeTCA HOHATHO
$yHKIME ¢ orpaHWYeHHO# Bapuanueir. 3ateM uayTt pyHKnum, gadde-
PeHIHpYeMEIe OJMH pas, Ba pasa, . . ., P pas H, HaKOHeI, yHKIHA,
Auwtyepeﬁﬁﬁpyeﬁﬁe CROJIbBKO yrogHo paas.

Qyaknum u,, yrosiersopsomme HepaBencTsy (11), cBuperens-
CTBYKT O TOM, HACKOJIBKO II0JIe3HA HOBAafg KJaccupumkamus !): omHm
3aHHMAIOT IPOMEKYTOIHOE HOJIOKeHHe Me;KIy OecKoHedHO Auddepen-
upyeMeiME QYHKIMAME B aHaJduTAYecKmMu QyHKmuamm. I'ypca m
#Hesps ?) HasBau QYHKOHA U, GYHKYUIMU Kiacca 2. AHATOTHIHLIM
o0pasoM pyHKIUHE Kiacca &, T. 6. pyakiun O (y), 6eckoreuno audde-
PEeHIIAPYEeME®e B TaKude, 4TO
o

| < @>1) (11

1) CM. maxee mpuMedanme Ha cTp. 36,
%) Cm. mpuMedaHUe Ha cTp. 32,

(12)
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noaBasaTcA 1), ecim ¢ TO# ke TOYKM 3pDeHHs pPacCMOTpPeTh ypaBHe-
HEA

™y " .. .
—— aun (’n> n),
mcciegoBanHRe DBI0KoM 2): B 9TOM Ciydae o paBHO m/n.

To, 9T0 MeACTBUTEIBHO CYMIECTBYIOT QYHKIMU, YAOBJIETBOPSIOMIAE
ycaopuam (11) m He asaaromuecs amaluTMYeCKuMH, mim, B Goiee 06-
meit dopMe, KOTOPEE YTOBJSTBOPAIOT 3TOM CHCTEMe YCIOBHU A He-
KOTOpPOTO 3HAYOHHA O, HO HO /M MOHBHIIMX 3HAYOHHMI O, JErKO BH-
HeTh Ha IPHMEPe TPUTOHOMETPHIECKOTO PAJa

¢ COS ny {13\

0

M8

n

TAe ¢,, K OpEMEPYy, HeACTBHTEJHHHE IOJOMKHTOJbHEE dIMCIa. TaKoi
pan MoxHO muddepeHnEpPoBaTH MOIIGHHO CKOJBKO YrOAHO.pa3, ecln

pAR
D) can? (14)

cxoguTcA Iia Bcex sHadenmir p. Ilpmmem, B wactHOCTH, 4YTO €, =
== ¢"* rne o — 3amaEHOe 9ucio, 60IbIIee OMUHANE . DTO BRPAKOHUE
YHOBJIETBOpseT Hpeauaymemy yciosmio. Pan (14), a mMenHo:

> nPemt* (14")

A M OTINATIN n - o
U pyY npouu CHAC p=d apuvno=
A

BogHOM mpm y = 0 (370 MaKCHMaJbHO® BHAUYPHHe IPOM3BONHOM)
HMOeT, KaK M3BOCTHO, TOT Ke CaMHi{ HOPAROK BOJWYMHH, ITO M HH-

S: nPe-® dn — oT [(p + 1) o). (14"

IJTo HOKA3HKBAeT, IT0 COOTBETCTBYIoMmMuil pAxX (13) IpHHAAIEKHAT K KIac-
Cy @, & He K IpyromMy KJaccy HU3IIEro PaHTra Io KpaiHeil Mepe B Ipe-

Omellax WHTepBaja, comep:Ramero Touky y = 0,
Ecan mit Bo3eMeM nuisi n B dopmyne (13) smauenms n = b, rme
b ecth memoe wmcio, a v=1, 2, ...00, TO 9TO CYINECTBOHHO

1) 3amedaTeabHO, UTO KIACC, ONPERENACMHN 011 anasumuueckuzr PGynryui
HepaBeHCTBOM (11’) mpm a < 1, ye paccMaTpHBaJICA B aHaxW3e. ITO0 KiIacc Ie-
IHX KOHEYHHX (QYHKIWHA.

Ilomarme «kaacc» mcrmoabp3zosano BapoM (Baire) B ero paborax mo pasphB-
BHM QYHKOEAM B COBePIIEHHO MHOM CMEHCJe, H II0 3TOM CaMOif IPHYMHe, KaK 3a-
metun JeBps, HefopasyMeHHe HEBO3MOIKHO.

(19“2; Henrik B 1 o ¢ k, Arkiv for Matematik, Astronomi och Fysik, v. VII
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He HSMEHHAT HOPANOK BHpaKkeHma (14), a maTerpaa (14”) Gymer same-
HeH BHpaKeHHEM

0
0% 2oy _pvia
U €
0
Mu MoskeM yTBep:ROaTh, ITO DTOT HOBHIH pAJ

3 et cos (b*y)

v=]1
He Mo3KeT OHTH 6oJIee HE3KOTO KAACCA, YeM ¢, HO TONBKO BOIMBE TOU-

dv = (pa).
log b

kn y = 0, 10 Taxke m Ha M06oM mHTEpBase. B caMom neae, OpH 3a-
MeHe ¥ Ha Y + 2In/b* (kaxoBs Gu HE GblId messre ymcaa k l) MEHSIOT-
CA TOJABKO HepBHEe WIEHH 3TOro psaAjfa, a

N ITa ‘)’ Il—nk ALATIETM K TADTY,

'.u.lu.u.a I/ U MUl Yyl I\GI\ yl. UAnU UJ]..ZlOI\U

aOOpOKCHMEPOBAaThH JdI0060€ IeACTBATENH-

HOe 9HCIIO.
fHesps ) (mur. cod.) mokasad, d9ro

(QYHKIOEHA KJacca & OCTAIOTCA TaKOBHIMH, ( \
ecJIu HaJ HAMHI COBepPINATh OOHYHEI® omme- — —
panum, HaOpAMep YMHOKeHHUe, MOJICTaHOB- \ /

KY ORHO# WJIX HeCKOJABKAX QYHKIWHA B APY-
I'yio ¢yHKOHIO, HHTeTpEpoBaHWe AuAde-
peHmEanbHEEX ypasHeHmiA. Ho st ¢ymK-
AR OTAUYAIOTCA OT AHAJIUTAYCCKEX H OT
X0pomo HM3BOCTHHX 0000MeHHHX aHAaJIH-
traeckux ¢yHarnmit Bopeas ?) B Tom oTHO-
WeHAM, 910 y HHX OTCYTCTBYeT OJHO M3 KIACCHIECKHX CBOMCTB:
OPOJOJJHeHNn® tpyHKHKIa’ KJacca o B3 OGHOM YacTH 00JacTH B COCEIHION
He ompeneineno. Ecam takasa ¢yEknms sagama Ha mHTepBaie (0, 1),
TO OHa MOKeT OHTH HpomoJKeHa, Hanpumep, B obaxacts (1, 2) Gecun-
CIeHHHM KOJHMYeCTBOM CIOCO00B M OPH STOM OCTAHETCSA B Kjacce a.
JdTo Jerko MOKHO BHIETH IO KpaitHeir Mepe s o = 2, eCJIH BBe-
ctr ¢yHKImUIo e~1*, Jra PyHKmHUsA, rojomopdHan Ha 11060M MHTEDBa-
ae (a, b) mpm a > 0, b > 0, He aBasgercs TakoBoil Ha mATepBaie (0, )
HO OPHHAJJISKHAT K KJIacCy 2, 9TO BHJHO HOINOCPOJCTBOHHO M3 BEIUHC-

aeHnit 3). Yro6n Beumcaure O® (a) (mpm a>|0), BosbMeM mHTErpal

p! {__®(2)
2mi ) (;__a)pﬂ"""

Puc. 3.

B/IOSb OKPY/KHOCTH pajuyca ¢ B KommiekcHo# obaacta. Juas @ (z) =
= e~17 Mu 'MOJKeM B3ATH OKDYMKHOCTb, KacalOmyoCsd MHEMO# OCH

I\ n P P P

pHC. J) n COJIOTHOE® 3HA4Ye¢HHUE W \Z) Ha& 9T0u unpymuuuﬂ U:)’}I@T

—

1) Cu. taxxe ero pa6ornt (Ann. Ec." Norm. Supre t. XXXV, sér. 3).
%) Cu. C. R. Acad. Sci., t. CLIV, Acta Math., t. XXIV.

8) Jlns 9Toi 2Ke Ned! MOKHO BBECTH ananornqnym ¢ yHKIUIO e 1% /Vx, KOTO-
pas BCTpedaeTcs B TEOPHHM TEHNIONPOBOAHOCTH.
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TOTa NOCTOAHHLIM W PaBHHIM e~V(2%) Tak 9TO

l
d? —
__1—!(1)(1’)(41\!=_1_‘ (o~ |<_1_e. 20
p!| \MJ | p'ld:t\ I\p
HOGJIGJIHHH BeJINYMHA AOCTHraeT MaKCHMAJIPHOI'O 3HAYEHUSA HpE a =
_i
= — . Umeem
2p

| D (a)| < P (2p)? p! = (acamaToTuyeckn) ]/1_ —;F(Zp)!

Tak xax Bce nmpousBoganie O (z) pasun nyno upu z = 0 ¢ moio-
JKATEeNbHON CTOPOHH OCH Z, TO 3TO HOKAa3KBAaeT, 9To QYHKIWs, paBHAA
HYJIO I BCeX OTPUIATEeJbHHIX 3HAYCHAH £, MOYKeT GEHITh HPOJ0JIKEeHA
B o6aacth r > 0 npum momomu ¢yHKOUU e~1* mupm aToM GyAer mpm-
HaAJIeKaTh K Kiaccy 2.

Ot sTOrO npmuepa MOKHO mepeiTu K 6oJiee o6ImeMy, eciin paccMoT-
pers MHTEerpal

1

b@)=\e "Ty@ds, (z>0),

Iie ) — NIpoW3BOJbHAs (HempepwiBHas) QyHkuwus. Jlobas mpomsson-
Hag P MOKeT OHITH BHUMCIeHA myTeM JuddepeHIUpPOBAHUS IOJ 3HA-

KOM J (unenn, cooTBeTcTByIOmMHEe AuddepeHIPOBAHAIO IO BePXHEMY

npefeay, OTCYTCTBYIOT, IIOCKOJBbKY HpPHW 9TOM HOJLIHTEIPAJIbHOE BHI-
pasxenne obpamaercsa B Hyab). Takum 06pa3om, P ToKe IPUHALIEIKAT
K KJaccy, o KpaiiHeil mepe paBHomy 2. Jlerko Mo:KHO BUAETH, UTO
ee MOKHO IIPOJOJIKHTH OeCKOHEeYHBIM UHMCJIOM CI0Cc000B 3a Ipeaessl
a1060ro 3HAYeHAA ¥ = 4 HE3aBHCMMOM IepeMEeHHOM, TAK KaK 9TO Hpo-

HOJI’KeHMe 3aBHCHT OT IPOW3BOJBHOH QYHKIHHA Y.
C. Bepmmrteiin !) pacupocTpaHma 3To 3aKJIl49eHHe Ha (GYHKOAH
moboro riIacca @ > 1, mpudeMm 3T0 IoJIO}KeHHe COBMeCTHMO ¢ Gec-
nTT'L'I’OH H mNIT IO 3a

TMC ITOTHLIAL AMOTNIELAOCTDOANM ITNNATN TI’&IPQ‘I’.'I’“'I"JI
AXLN/VLVALKAL LML IVA WVAAAJ IRV VYV A DV MPUHUUAIL\quln VALl AVJEL JAIlWV

OyHKIONMA.
Brn mocrasien Bompoc ), moryT am cymecrBoBaTh pynknuu F (p),
BO3pACTAIOMue 6chpee JeM R7?p! u tem He MeHee TaKue, 9TO Orpa-

angerne |DP) (z) | << F (p) Baewer 3a coboil eqUHCTBEHHOCTH HPO-
pomxenus ¢yaxknuum O. BepHmTeiH npumea K OTpHOATEIBHOMY

)Math Ann., t. LXXYV, S. 40, U CIOf.
%) 910 OHIIO HALIMCAHO B ampele 1924 r. BroocaexcrBum 3afava Onua pelneHa
Gnarogapa umpesocxogHnM HccaegoBammaM Jlamkya m Hapaemama (cm. C. R.

Acad. Sci. v. 173—174, 1921—1922). OHE fanu TeopMI0 KBa3MAHAJIATHIECKHEX
(bvnrmnvr Cwm. naﬁm'v H‘anmmana Les fonctions mmqmnalvtmnm Paris, Gaut-

hier — Vlllars, 1926. Hpononmenne Bcerga eJI]?IHCTBeHHO ecam F (p) TaROBO
4910 pAR Zi[p V ¥ (p) pacxogarcs (1o6aBreno IpE KOPPEKType).
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oTBeTy A QyHKnui 6odee BEICOKOro Kiaacca, yem 1. Bmpouem, om
IOKa3all, 9T0 9TO 3aKJI0UeHHWe OTHIajaeT, eCidm HepaBeHCTBo F (p) >

~> RPpl cobmopmaercs He [Ia 6cex 3HAUEHHE p, T. €. eCIH HMeeTCH
GecKoHeUHOE UMCJIO 3HAYeHH# p, MJIA KOTOPHX HEepPaBeHCTBO CoOJo-
naerca, u 6eCKOHeYHoe 4MCJI0 3HAYeHUH p, IJIA KOTOPHX 3HAK Hepa-
BEHCTBA MEHAETCA Ha OOpaTHHI.

18. Bosspamasces k 3agade Homu B o6mem Buae, MH BUAMM, UTO
HY}KHO M30eraTh CMeIIeHHSA MEKAY CIydIaeM NPOM3BOJBHHIX (YHKIHHA
7 cIy4aeM AaHAJUTHYEeCKUX (QYHKIUA M UYTO HAIOIM NpPeHyIiue 3a-
KJII09eHNA MOKHHEL OHITH IePEeCMOTPEHH € 3TOM TOUYKM 3peHHA. ITO
OTHOCHTCH TaK:Ke K MCKomodl ¢ymxkmumum. Ham mepsmiit pesyabrar,
a MMEHHO: TO, 9TO peleHre, €CMU OHO CYIeCTBYeT, SBIACTCA eXuH-
CTBEHHBIM, MCKJIIOUaA CJIy4aidl XapaKTepHCTMKH, NOJIKeH OHThH HC-
ciaemoBaH 3aHoBOo. MHEI [ajJm /oKa3aTeJIbCTBO, UYTO 3ajava JOIMYCKaer
TOJIBKO e[IMHCTBEHHOE 2040M0PPHOE PeleHue.

ITo sTomy moBoAy mHodydeH CleqyOmuii pe3yabTaT. XoJbMIpeH 1)

NOKasaJ, 9T0 AJA JWHEHHHX YPaBHeHHHA C aHAJATHIECKAMH KOd(-
PrnuenTamMm, 3a HCKIIOYeHHEM 0C000r0 Cllyuas, peleHne, aHAJIATAIEC-
KOe WY HeaHAJIUTUIeCKoe, ABIACTCSA eAWHCTBEHHHIM 2),

Yro kacaeTca BTOpPOA 4acTm pesyjbTara, T. €. BOOpPOCa CYIIECT-
BOBAHMA PelleHMsA, TO 3[eCh, KAaK MH Bujelu, Jedo o6cTouT ropasmo

1) Of versigt af Kongl. Vetenskaps Akad. Forh. (9 saBaps 1901), pp. 91—
105. Cm. rax:xe mamm Lecons sur la propagation des ondes, note 1. J{okasareas-
CTBO OCHOBAHO Ha XOPOIIO M3BeCTHOI TeopeMe Befiepmrpacca 06 ammpoxcuManun
HeNpepHBHOA (yHKOME MHOrowIeHaMu. BEII0 O MHTePECHO pacIpoCTpPaHHUTH pe-
3yabrar X 0JbMIPeHA Ha yPaBHEHHsI ¢ HeaHAJIATHISCKAMHU KoadpdummeHTaMn | Ha
HOJIMHOHHHIN CIyYai.

IIpumevanue npu nepeeode (Ha ppanm.). ITOT BOOPOC HA COTONHAIIHHN HeHb
paspemen B HemaBamx paborax TI'. JleBm pas rumep6oamuecKoro ciaydast m [ist
9JIANTAYECKAX YpaBHeHWH ¢ aHaJImTmIecKmMu Koadpdumnumenramm. B memyape
I'. Jlesn n K. ®pupuxca paccCMOTPEHH TaK:Ke ypaBHeHHUs j06oro mopsigka (Bewo-
Ay rmmepboimvecKne, T. €. XapaKTePHCTUKH KOTODHX BCIORY [eHCTBHTEJIBHH).

?) Kax coBepmenHO cmpaBefauBo ormerud Boxep (Bocher) (amexmum B Ila-
puxckoM yrmBepcurere B 1913—1914 rr.), npu ¢opMyInpoBKe TaKUX pe3yiabTa-
TOB Ba)KHO YTOYHHMTH, 49TO IOXpasyMeBaeTcsi O[] pelleHmeM. B maHHOM ciydae
GyHEKOUA u [OKHA UMETH IepBHE M BTOPHE NPOM3BOXHEE, YAOBJIETBOPSIOIIHE

YPaBHEHHIO ¢ YaCTHHME IPOM3BOJAHHIME B OKpecTHOCTH z = (, HO He 0053aT@IBHO
du
Ha caMoif mrockoct r = (. HaoGopor, ycaoBms, 910 u u 57 TPUHAMAKOT 3a/iaH-

Hhe 3Ha9eHAA B TOYKAX ImiIocKocth = = 0, 3aKiaiodanT B cebe yTBep:KIeHHe, 9TO
9TH BeJIMYUHE CYIIECTBYIOT M HEIPEePHBHH B OKPECTHOCTH 3THX TodYeK. TodHee,
HYKHO, 9TOOH & W ee pasimIHNe NpPOX3BOJHEE MePBOro mopsigka OmuIm Hempe-
PHBHEL. ITO HEOOXOMMMO HJIsI TOTO, 9TOOK KOKa3aTeAbCTBO X 0JbMIpeHa OulIO 3a-
KOHHEIM. B Xofie ero ypaBHeHH® 3aMeHSeTCS CHCTeMOd ypaBHeHMA IepPBOTO Io-
panka. IlepBrie TPOM3BOJHEI® BBOJATCA B KaUecTBe BCIIOMOTaTeJbHRX HepeMeH-
HEIX, KaK 5TO Kiaaccmieckm Omnio cpeidamo C. HoBaleBckoit B mepBOHAYaJIbHOM
NMOKa3aTelLCTBe OCHOBHO#M TeopeMH (cM., Hampmmep, Gour s at, Cours d’ana-
lyse, 3 éd., t.1I, p. 642), m npuMersieTcs (Kak MH GyeM 3TO [eJaTh Ha IPOTsKe-
HAEM 5Toll KEmrm) oOnraHOe mpeoOpasoBaHme mHTerpaioB mo dopmynam Octpo-
rpajckoro m I'pmHa, mpegmonarapolnee HeNPePHBHOCTh BBeJeHHHX (YHKOUH.
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croxuee. Ha mepBriit B3riagm B 9TOM OTHOIIEHMH HEBO3MOMKHO AATh
obmee anannmqecl?oe npasmiio. AHajJorua ¢ oONKHOBeHHHMA gadde-
PeHIUATBHEIME ypaBHeHHSAMH, KOTOpasd, 0UYeBHAHO, BaoxHoBmia Ho-
M, OKa3ajlach B KOHIE KoHMoB ommbGounoii!). IlpuMepn BodHOBOIO
YPaBHEHHsA M YpaBHEHHA NOTEeHOUANA TAKKe IOKA3HBAIOT, KaK MaJo
MOJKHO IIOJAraThbCsa HA aHAJOTHH JJIA YPaBHEHHH C JACTHHIMH IPOM3-
BOJHBIMHA, C BHJAY OY€Hb IOXOKHX.

C nmpyroit cTopoHH, 3aMedYaTeJIbHO TO, 9TO MOKHO HAWTH HAJEHK-
HOTO IPOBOAHMWKA B BHAe (HM3MUECKOH mHTepIpeTanuu. AHaJIATHIEC-

O NaITaTrTa NAMITO TAAMMATAMITNA TTAONAMON T T NALTTN TN TTFODAOTT —
I\(»lll oaua—ia DVULHQ I\UPPUI\.I.]JU uuu;anuona D UMDIUJI.U, JI\GOGDDUN.I. Pa

HEe, KOI/la eCTh MeXAaHHMYeCKoe HIM (U3MIeCKoe HCTOIKOBAHHE BO-
npoca. 1 Mu Buaeam, uro 3T0 mMeeT MecTo AiaA 3afgaym Homwm B mpm-
Be/lecHHKRX BHA4aJe IpUMepax.

Haobopor, HE ojHa M3 PuU3HUIECKHX 3a7a4, CBA3AHHHX C ypaBHe-
aneM Au = 0, mHe dopmynupyerca amaaurmdeckum B opme Homm 2).
Hampgasa n3 HEX DPUBOJAT K TaKUM OopMyJInpoBKaM, Kak sagaya Jim-
pmxie, T. e. K 3alaHUI0 YMCICGHHHX JAaHHHX B Ka)KJ0H TOYKe I'DaHH-
ou. To e camoe OTHOCHUTCA W K YPAaBHEHHWIO TEINIOIPOBOJHOCTH. JTO

coriacyercd ¢ TeM PaKTOM, YTO HaYaJIbHHE AaHHNE (mim famahe Ho-
mn\ €CIIV OHH HE ABJAIOTCA AHAJIATHYECKUMU, He B COCTOAHWH OIIpe-
,lIeJI]Z[TL pemeHne KaKoro-imbo u3 9TUX ypaBHEHHI.

B sToM 3aMeuaTeIbHOM COBIAJEHEM MEMKIY ABYMA TOYKAMH 3pe-
HOA COCTOMT IJIaBHAS IPMYMHA, I03BOJAIOMAA HaM CYATATH, UYTO IIO-
SHIjAsi, KOTOPYIO Mbi 3aHAJNA B IPSABIAYIIEM H3JA0MCHHA \K KoTOpas
3aKJII09aeTCA B CHCTEMATHYECKOM OTKa3e OT TMIOTe3H 00 aHAJIWTHY-
HOCTH HAYaJBHHX JaHHHX), Jydlle COrJacyeTcsi ¢ HCTHHHOM IPHPO-
A0l SAIBJIEHUH, 9YeM IepBoHadadbHadA KoHnennudad Homm m ero mocaeno-
BaTeJIeH.

Mu GymeM "YacTo IoAYepPKMBATH (B IPOTHBOIIOIOMKHOCTH HOKOTO-
PHIM TeoMeTpaM) BaKHOCTH DTOro pasimydsd. JacTh M3 HHX HCXOJUT
u3 Toro gakTa, 4ro JI00He yHKIUH MOKHO PACCMATPHBATH KAK aHA-

JNTH9eCKNEe, IOCKOJBKY B IPOTHBOIOJOKHOM ClIydae HX MOMKHO C JIO-

1\ Ara amamnrma Arrma Arr narATITAT oo OLT MOTATIT RTONATO NOATA  YUTlNe
’ /LA ULLWvAUA XL \ Feiryvy ViDL OGANnNVILiivii WwedAXl Viu HLULUH.IJI. Dl\l VAV PUH“’ Juu

)

MAHyTHE B 1. 10 (noc.n AOBaTeJIbHEIE npnﬁnnmennﬂ), MOTJIH GhiTh pacmpocrpa-
HOHH HA CIy9Jail yPaBHEHWA ¢ YaCTHHIMH IPOM3BOAHEIMA. ITO HPOTHBOPEIMIO OH
HaIlAM NPefHAYINAM yTBePKAeHAAM H, CJIeJ0BaTeJIbHO, HOBO3MOKHO, IO KpaitHeH
Mepe B o0meM ciydae (B 9TOM HampaBJeHHWH OHIJIO CETAHO HECKOIBKO IOUHTOK,
pasymeercsd, okaszaBmmxcs, Oesycmemmamnmn). Haobopor, aiusi mOXopAmmx CJIy-
9aeB IImkap m ero mociaeffoBaresn CMOIJIA MPRMEHHUTH 9TH METONH, YITA NPHPORY
ypaBHeHHA W Apyrme ocobeHHOCTH 3afaud (B YaCTHOCTH, XaPaKTePHCTHKH).

2) MoHO NONEITAaTLCA CBA3aTh 9TH DPE3YJbTATH, OTHOCAIIHMECHA K ypaBHe-
HAI0 Au = 0, ¢ TeMn, KOTOpHe OnIm HaWJeHH paHee JJIA cilydas, KOTJa MHOIO-
o6pasme, HecyIIee HaYaJbHEe JaHHLe, ABJIAOTCA XapaKTePHCTHKOH. IT0 GELIO O
omu60oIEKM. [[efAcTBATEIbHO, B TmocJefiHeM CIydae 3ajiada, KOIJa OHA JOHMyCKaeT
pemeHne, CTAHOBHTCA HOOUPeJIeleHHOH, JeI0 HUKOT/A He MOMKOT OHTBH, COTAACHO
TeopeMeé XoJbMIPeHa, AusA ypaBHemuma Au = (. 3amavy Homm pas ypaBHemm
Au = 0 B o0meM caydJae MOKHO cpaBHATH ¢ aarebpamgeckoit 3agaded, Korja
ycioBmii 6oiblle, YeM HEHM3BECTHHIX.
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0oif ;KeslaeMO# TOYHOCTHIO aIIPOKCAMUPOBATH AHAJNTHICCKUMHA (YHK-
maama. Ho ¢ mamei Toukm 3peHNA 3Ta apryMeHTamusA HECOCTOATENb-
Ha. Bompoc 3akiiouaercda He B TOM, HACKOJBKO TaKaA ammpoKCHMa-
ous W3MeHseT HadaJlhbHKeEe JaHHAHe, a B TOM, HACKOJBKO OHA
H3MeHSeT pemeHme. JIerko BHIETh, YTO B TOM CIydYae, KOTOPHI Hac
MHTEpecyeT, TH JBa BOIPOCAa HUKOMM 00pasoM He SKBHBAJECHTHHI.
BospMem kiIaccmuecKoe JBYMEpPHOe ypaBHEHHE IOTEHIIHAJJIA

0%u ou 0
0x2 ay?
co clemylomumn AaEHEEME Homm !):
ou .
u(0,y)=0, Tz (0, y) = u1 (y) = Ansinny, (15)
rme n — odYeHb Oodpmoe uymciao, a A, — PyEKOus, Ro'ropaﬂ OYeHb
MaJla, KOTJa n CTAaHOBUTICA OYEHB GonbmnM (mampumep, A, = 1/nP).

9TH JaHHBIE KaK YroJHO OJM3KO HOAXONAT K HYJIIO. O;malco TaKas
samaua Homu mmeer pemenue

An

n

u = sin ny shnz,

Kotopoe, ecau A, = 1/n win 1/n?, mwau e~ V™, odeHs Beauko mIa di0-
6oro 3HavYeHMA I, OTIMYHOTO OT HYJA (BCIEICTBHE CTEMOHH POCTa
e™ u, ciefoBaTedbHo, sh nx).

B aToM ciydae m3-3a mpUCYTCTBHSI MHOKUTEJA Sin ny MOBePXHOCTh
CTAaHOBHTCA BOJHHUCTOW, X BHAHO, YTO 9Ta BOJHHCTOCTH, He3aMeTHAS
B HEIOCPeJCTBeHHOM 6IM30CTH OT OCH Y, 0eJIaeTCs rpoMagHoil HA QUK-
CHPOBAHHOM PaCCTOAHUU OT DTOM OCH, KAaK OH OHO Majo Hu OHLIO,
OpH YCIOBUH, 9TO N JOCTATOYHO BEJIHKO.

19. HenpepBIBHOCTH OTHOCHTEIHLHO HAYAJILHBIX HaHABIX. CpaBHUM
aTOT mpmMep ¢ pemenmeM 3afauun Homu nj1s ypasmenns (e,) (ypaBHe-
Hue KodeGammiz cTpyHH). OOmmit mHTErpajJ 5TOr0 YpaBHOHHSA €CTh

u(z, ) =@+ of) + ¥(z— of). (16)

Janane Komm
u(z, 0) = uy (), g—l:(x, 0) = uy (z),

KaK m3BectHo, 0e3 Tpyma HaioT

OE) =5 [0@®+ 5 (m@ ],
‘F(g)=—z—[ (&)——l—gul(adg]

(16")
\ J

1) Mu BHmepBHe faim 5TOT IpuMep Ha KoHrpecce IlIBefimapckoro MaTteMaTh-
Yeckoro obmecrsa B Ijopnxe (1917).
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IlocroAnHAaA MHTErpMpPOBAHMA ONYIeHA IPH YCIOBHH, 9TO OHA OMNHA
z Ta e B o6eux Popmynaax. Ilogcrasus (16') B (16), monyunm pemenne
sagmaun. Ilpegmosomum Temeps, 4To Ha HEKOTOPOM MHTEpBAJe pasme-
pa A ¢yHKOUA U, U, CIETKA N3MEHHIACH, T.e. 3aMeHAM MX BeJINIMHA-
Ma u, + 6u; m uy + Ou,, mpmiuem Bexmaumnn |O6u,| m | Su, | TaxoBH,
9T0 UPW HOPOM3BOJHbHOM 3HAYCHWHM ¥ OHM MEHBIIe HEKOTODOH Majoi
noctosaHod BeimuuHn &. CoraacHo ypaBmemuio (16°) Bummo, gro
cooTBeTcTByOmee u3MeHenme QyHkmuin @ m ¥ Bcerma membime, dem

—_ (1 4 f) , a u3meHeHne pynknua u wmenpme, 9eM & (1 + A/w),

T. €. MaJI0 OIPH MaJoM E.

Mu 6ygeM roBopuTb, YTO 3HAUYEHHA U 3A6UCANM HENDPEPBIBHO OT
BHAYeHWA U,, U;. ITO IOHATUHE BBeJEeHO IO OYEBUIHOH aHAIOTUU
¢ 00KYHO# HempepHBHOCTHIO.

Hamporus, npuMep mpegugymero OyHKTa mMOKasHBaeT, 9TO permie-
HEue 3agaun Hommu Mg ypaBHEeHUSA HOTEHOUANA He 3A6UCUM HEIpPepPLIB-
HHIM 00pa3oM OT HAYAJLHHX JAHHKIX.

20. Pasnnunbie nopsARKM Gm3ocTHn B HempepsiBHOCTH. Ilpemmimy-
mee ompefeieHne HYKHO YTOYHATH OPH OOMOIOU COOOpaskKeHHWi, HHI-
HO KJIaCCHYeCKUX, PA3BATHX B BapHaIHOHHOM MCUHCIeHHH !) 1 B QyHK-
OUOHAJBHOM aHAJH3e.

HepaBenctBa |8u, | << e, |6u;|<< & B HeKOTOpDHX 3ajgadax [o-
CTaTOYHH JJIA TOTO, YTOOH cuuTaTh Uy + Oug, u, + O6u,; ouenn Gaums-

ca

0
YTOAVM W 4. w1 w0 TN 30 mMaMmaom Mﬂv’l‘a B ‘T‘I“ TI'T\‘TT"'I'/TY 'ITT\'I'/TTI' AL OTTIAT

AVELIVANL AV wW() wl, AAV UAV ALV JLIVAVU A iavwva fa) i A yuv;vl;\uuuu-

1 .
Haupumep, y = g (z) = — sin nz s o9enb G0ABIIOro 1 IPe/CTaBIACT

Yea y

cofoii KpuBYI0, KaKJas TOUYKAa KOTOpoi 6Jm3Ka K COOTBETCTBYIOIIEH

MAYFTIsN NNTY TTITOAYAN NMY7 A MNMIADUIN ITATTLEDO DAAMATITAML 'IT“'I‘IRTI’TI'\IPQYI'TTI\ TN,
1UVUTINTU v ul/ WV ALAanv UL‘Y I\PLIDJI.\J IAuUvipDosal ounMmionymiuip uPuUdlumUnnU ut’ﬂ

moit y = 0, ecim, HampuMmep, HAC HMHTEepecyeT ee miamHa. Ee mamna
MeXEIY Toukamu £ = 0 u 2 = T He cTpeMuTCA 2) K T Ipu n — o0,

JTo BH3BaHO TeM aKTOM, YTO B JAHHOM mpmMepe g () cTpemutca
K HyJI0 Kak 1/n paBHOMepHO HO Z, Ye20 Heabsa ckaszamdb o g (z) =
= cos nz. I'oBopaT, 4To Takasa QYHKOHA HMMeeT C HYJIeM 6.u30cmb
HYae6020 nopadka.

1 . _
QOyurnus g ( ) —5 Sin nx mMeeT ¢ HyIeMm 6ausocmdv nepeozo nopad-

i (@ | |£@

Ka OnXsA O4YeHb 00JIpIIHNX n, T. €. T n —n—- OYeHb MaJibl, HO
g"(x) __ .

9TO HeCHOpPaBEIJIMBO [IJA —n—- = —SIln nx.

B Gosnee o6meM Bume roBopsT, 910 g () U h (r) mMe0T Ha HHTEP-
Baixe (a, b) 6ausocmv nopadka p, ecim p + 1 pasHocts | g (r) —

1y Zermelo, Untersuchungen zur Variationsrechnung, Diss., Berlin,

Mayer und Miiller, 1894.
2) OHa ocTaeTcA TOCTOAHHONM, €ClIM n MMeeT TONbKO IejIHe 3HATeHNnA.
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d’g  d*h

— h(x g (x) —h (2)|,. .. —_

HaOpUMep, MeHbIIe &, npudeM 6am30cTH TeM Goibmme, YeM MeHbIIE &,
Ecim paccmaTpuBaeMble (YyHKIUE H HX OPOU3BOMHLE BIJIOTH

oo HOPHHKa p HeﬂpepHBHH 9TO BCceraga mMeeT MEeCTO B ]IpHJIO?ReHHHX
TO MOKHO TaKKe CKa3arTh, UTO JBe rﬁvnnnnn g, h mMeT 6IM30CTE TO-

AAVIIRVALY AaQRAVAVNTY VANGRRY L A

PALKA D, €CIH MEIKAY £ M Z” MOKHO YCTaHOBHTI: TaKoe COOTBETCTBHE,
aro | " — 2’ | << &€ m uTO BTO Ke GYyHeT CupaBeJIMBO I BCeX pas-
HOCTeH

o4eHb Maia Ha (a, b),

d’g @)  d°h(z")

’ ” ’ !’ ’ ”
8@)—h@)) 18 @)=k @), | o) — L (8)
JT0 yCIOBWe DKBWBAJGHTHO NPefHAYMEMY, OPUYeM £ IPOCTO 3a-
MeHeHO JIPYTo#l BeNMinHOH, KOTOPAs CTAHOBHTCS GecKOHeUHO Majoik
BMecTe ¢ Hell. B camom fexe, | 2"— 2’ | << & Bueuer 3a coboit

| a% (z")  d%(z") |
7 —_— T
dz? dx?. ~1

g Bcex g Meskay 1 m p, mpmuem n ecTh 6eCKOHEYHO MaJiasa BeJIUIHHA,
TaK JKe KaK H E.

C reoMeTpmuecKodl TOYKH 3PEHHA JIBe ILNIOCKHE KDPHBEE HMMEIOT
APYT ¢ APyroM 6JIHM30CTH MOPAAKA P, €CIH MEKAY HUMH MOYKHO yCTa-

ITADIAMYL. ONANAMDAMAMDIINA MATfFAN TTMNA MASAMAOITIIO MAATATIY OCNNAMDAMAMDAYTTITTTALSTT
OUDMID UVUVLIDULVIDIAU 1aNnVUU, 11V pavuvivannu Mu/niyy vvuvibuivibpuvnnoooivn

TOYKamMu OyHeT o49eHb MaJio, TAK jKe, kaK m pasumoctu (6) (310 03Ha-
qaeT, K OpuMepy, Mg ¢ = 1, 9To yroia MeRIy COOTBETCTBYIONIMMHU
KacaTeJbHHIME OyZieT odeHb Maja). B 3ToM ciaydae, kKak clegyer u3
OpeIHAYyINero 3aMe4aHus, BHIOOD COOTBETCTBUSA MEKAY TOIKAMH IIPO-
U3BOJIeH. B WacTHOCTH, €CJIM KacaTeJbHAA HUTTE He MapajieJbHA OCH

= (, TO MO’KHO B3ATH B KaUeCTBe COOTBETCTBEHHHIX TOYEK Te, KOTO-
phle HIMEIOT OJHY M TY 3Ke abCHuCcCy, WU TaKue, 9T0 OTPe30K, KOTOPHIH
HX COeJUHsAET, mepeceKkaeT o0e KPUBHE IOJ KOHEUYHHKM YTJIOM.

Bce 5T0, .04eBHIHO, OYEeHb IOXO0KEe HA KJIACCHUYECKYID TEOPHIO
Kacanus. [lelicTBHTENBHO, ama meopus ecmb yacmublli cAyLali HAWUL
menepeuwnur paccyicoenuti. MoKHO KpaTKO CKasaTh, 94TO [Be KPHUBHE
HMEIOT COOPHMKOCHOBEHHME MOpPAAKAa p B o0meit Touke A, ecim HUX
ayru, mcxopmsamue u3 A, mMeoT 6JHA30CTH nop;mxa p, Korja ayrm
AOCTATOYHO MAaJibi. JT0, 6CTECTBEHHO, IPAMEHUMO K QYHKIHAM, AMEIO-
UM MeKAy co00il KacaHme MOPAAKA p JJIA OHNpefelieHHOIO 3HAYCHUS
He3aBUCHUMON HepPeMeHHOM.

OGoOmenue Ha cAy4ail MHOTMX INepPeMEHHHIX O0YeBHIHO, U HET He-
o6xomumocTn QopMyaHpoBaTH ero. Hampumep, Korga fmBe IOBepX-
HOCTH MMe0T COIPUKOCHOBEHWEe HOPAAKA p B Touke A, TO YaCTH HX,
IeRamue B6au3m A, mMEOT OJH30CTH MOPAAKA p, KOTOpPas MOKeET
OHTH KaK YTLOoJHO BeJNKAa, €CJIU COOTBETCTBYMIOIMHE YaCTH IOBEPXHOC-

TOM [IOCTATOYHO MAJIHL.
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Ecan G (24, z5,. . ., ;) = 0 ecTh ypaBHeHHe IOBEPXHOCTH IPH
ycioBuH, 4TO0 (f mMeeT HempepHBHHE HIPOH3BOJAHEE [0 HOPATKA p
A 9TO MepPBH® NPOHM3BOAHEE OT (r He 06PAMAIOTCA B HYJIb OLHOBPEMeH-
HO, TO YPaBHeHHE BTOPOH MOBEPXHOCTH, MMEIOMEH ¢ mepBo# 6JIM30CTH
nopsaaka p, 6ymer G + 8G = 0, rae 6G ogeHp Maiio, TaK e KaK U ero
IepBHIe OPOM3BONHEIE 0 HOPAIKA P.

20'. Tloaatre 61M30CTH PA3IMIHOrO MOPALKA Bje4eT 3a coGOR mO-
HATHE HEenpepPui8HOCMU Ppasauynozo nopadka. Ecim BenmumHa u 3a-
BHCHT OoT 3HadeHWi g (r) ma (a, b), To dTa 3aBHCHMOCTH HA3HBAETCH
HOLPepPHBHOM HOPAAKA P, €CJAM U MEHACTCHA OYeHb MAaJi0 BCAKHMU pas,
Korja Mul 3aMmeHseM g (r) xpyroi ¢pymxmueit A (), mmeromei ¢ Hell Ha
(a, b) 6amsocTh mopagka p. Vrak, pemenne 3agaun Homm pus ypas-
HeHWs CTPYHH, M[aHHOe paHee, SBISAETCA HENPEPbIBHBLM | HY1e6020
nopsdka OTHOCUTEJIBHO Uy, U;. Jumma pyrm KpuBoit (paBHaA

SVi -+ y'?dx) nmMeeT HEIPEPHBHOCTH He HYJIEBOTO, a IMEPBOTO MOPSIJ-

P =

Ka. u.uep,yel 3aMeTHUTh, 970 6JIU30CThH HO‘pHﬂKa P Hajaaraet 0O0Jiéé HeCT-
Krne OrpaHH4YeHHus, 9eM 6am30CcTH HYJIE 0 mopAajgKa, 1 410, CJea0oBa-
TeJIbHO, HCIPEPHBHOCTh NOPAAKA p O3Ha4YaeT MEHee 3HEeCTKO0®e Tpeﬁo-

BaHHME, YeM HEIPEePHIBHOCTH HYJIEBOTO Hopﬂnxa

Pewenue sadawu Kowu 0as YPasHeHus — — 6 . ~ =0(o. 18)

IV LTV SRV e UY TV T IV R IV IO

uo, ul. B caMoM p;eue, A4, sin ny nMeer ¢ HyJIeM npn An— 1/n® 61m30CTH
mopsxka p— 1, T. e. IPOU3BOIBHO GOIABIIyI0, W AaxKe Misg A, = e V7"
6am30CTH OyaeT 6eCKOHEYHOT0 MOPAMKA, TAK KaK KayKIAas OPOM3BOTHASN
9TOM BEJIHWYUHH cTpeMuTcsA K Hyao upa 1/n — 0. Tem me MeHee cooT-
BEeTCTBYOIIEee 3HAYeHUe U He CTPOMHTICA K HYJIO.

Pemenne aroit 3amauym He MOKeT OHITh BHIPAa)KeHO HOPH HOMOINH
dopmya, apamormaanx (16) mim (16'), moToMy 4TO, KaK MH BHENH,
TaKNe BHPAa/KeHHSA HOAPA3yMeBAalOT HENPEPHBHOCTH HYJIEBOTO IO-
pARKA.

B caemyiomumx rmaBax Mu BeTpetuMcs ¢ dopmynamm, 6onee miam

meHee moxokumm ma (16°), 3sa HCKIIOICHAEM TOI‘O, 9T0 WX IpaBHe
9aCTH MOT'YT COfep:KaTh IO 3HAKOM | AW BHE ero IPOM3BOJHEIE OT

Uy WIH U; A0 OIpefeleHHOT0 MOPAAKAa. Tak Kak BHIpasKeHUA 3TOTO PO-
Aa o6aafaloT HeIPepPHBHOCTHIO IOPARKA p, TO HA OMHO M3 HAX HHKOUM
o6pasoM He MOKeT IpelCcTaBIATH coboil pemenme 3amaum Homm s

o
TNADITATTIAa TINTAITITIZIAO TTAO MAOLOARINTNATITITNATIY ITOAOMITYT D TT 4R
J yuuuuuun 44U 4 u.u..u‘nu.u.u [ tJuUULVLU 4 Pu.u.nuu JLOLIVANL D dle AU

21. Ecagm MH DOCMOTPHM HAa BeIlM ¢ KOHKPETHOM TOYKH 3peHusd,
TO HDOABHTCA ApPyroe mapagoKCaJbHO® CIeJCTBHE.

Mu Bmpiesnn (B 9TOM 3aKi09aeTca TeopeMa X oJbMIPeHA), 9TO COBO-
KyOHOCTH KaHHHX Homwu u,y, u,, TOBOpA CTPOTO MaTeMaTHYECKH, COOT-
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0%u
BeTCTBYeT He 6ollee 9eM OJHOMY DENICHHIO YPaBHOHHS —- o =0,

TaK 9TO, €CJAM TH BEJWYMHH Uy M U; (A3BECTHHD, TO U OIpefeaAeTCA
0e3 xaxoro On TO OBLIO IpOH3BOJA.

Ho Bo BCex KOHKPeTHHX IPHJIOKeHHAAX <HBBECTCH» O3HAYaeT
«H3BECTEH C HEKOTOPHM NIPHOIMKEeHHeM», BOBMOMKHH BCAKOIO POAa
omuOKY IIPH YCIOBHH, YTO MX BeJIMIMHA JEKHUT HAKE HEKOTOPOTO Ipe-
meaa. C gpyroit cTOpoHH, MK BHAEIW, 9T0 IPOCTAA BaMeHa HYJIEBOTO
BHAYCHHMSA U, IPOM3BOJBHO MaJbM 3HadeHumeM (15) mMemser pemenue,
HO He clabo, a oueHb cuiabuo. Dumamueckm Bce IPOHCXOMUT TAKEAM
o6paszoM, uro 3HaHWMe MAaHHHX Homm He ompefedser HEHBBECTHYIO

GyHRIHAIO.
9T0 MOKaBHBaeT HaM, KaK no-paanomy BCE IPOUCXONHUT B BTOM CIIy-

ITan I N mMAY MDAMAMDXTTNAM TEITNAN Y, T vwer
MAU ¥ D 1TAy I\UJ.UIJD.I.U UUU.I.DU.I.U.I.DJI\J.I. wuou‘lcunnlu DUJJ.PUUOJVI. Livdinl

Pusmueckan Bajava CBOSUTCA K aHAJIUTHYECKOH, TaKOH, Kak 3ajava
Homu nasa ypasmenua Au = 0, To HaMm O6ymeT KasaThCA, 9TO €10 yI-
paBiseT YACTHIE caydait (coraacHo Ilyamkape, aT0o cOCTOAT B TOM, 9TO
AeTePMAHH3M HapyIIaeTcsA),  OHA He IONYAHACTCA HUKAKOMY BaKoO-
Hy. Ilockoabky ¢msmueckas HMHTepIpeTalliA IpHBeJa HAC K HeoO-
XOXMMOCTH CH€JaTh YIOMSHYTHE Pas3iIdddsd, MH JOJKHE Teleph II0-
OHTATHCA CPOPMYJIHPOBATh UX AHAIUTHYECKH. JTO BABHCHT OT KJac-
cupuKanAM JMHEUHHX ypPaBHEHHWH C YACTHHIMH IPOH3BORHHIMA BTO-
poro IOpAAKA.

99 My mrTe TOTANTIIIVY YNaAnIATIME n CTHEIX ODDOE3BO O mrr
&k, & PW TG JAMHCARIDIA YPABHACHNDH B QaCTHH 1Hpo MmA g

v

TANH Pa3JIH9aioTcsa ajdrebpamdecKoit mMpHpPoORoOH apamepncmqecnon
dopMet A (Y1, Vas + + «» VYm)-

Ecam sra ¢opma comep:KuT m pasIMIHHX KBaJpaToB M BCE OHM
ORHOTO H TOTO jKe BHAaKa (APYrMMH CIOBAMM, €CIH DTO OnpedeseHHas
dopma), T0 rOBOPAT, 9YTO ypPaBHeHWE NPHHANJIEKHT K D J J M I T |-
YeCKOMY THIOY (XapaKTePHCTHKHA MHUMEIE).

Ecam ona comep:XuT MeHbIIe, YeM /m Pa3IMIHHX KBaApaToB (no.sy-
onpedeaernras gopma, KOTAa BCe KBAAPATH OFHOTO H TOTO Ke BHAKa,
KaK 9TO AMeeT MeCTO BO BCeX N3BECTHHX IPHI0KEHAAX), TO YPABHEHHE
OpUHALJIeKAT KTapaboamueckomy Tamy.

Ecam xapakrepucTEIecKasa opMa COAEPKHUT m Pa3IMIHHX KBajl-
paToB M 3HAK UX He OAWH H TOT Ke (HeonpedeseHHas gopma), TaK 4TO
XapaKTePUCTHKA AeACTBATEIBHE, TO MBI EIMéeM T A e p 6 0o 1 1 14 e-
CKHHA THIL '

Janee, mpm m > 3 HYKHO C[eJaTh eme OJHO PAa3IWYHe MJAA IO-
clIegHeTo THIIA, TAK KaK BHAKH MOT'YT OHTH pacIpefelIeHH PasiHIYHHM
obpasoM MemAy m kBagpatamud. EpmacTBeHHHIE Ccaydail, KOTOpPHIMA
BCTpPeYaeTCA B (PUBMYECKHX NPHIOKEHHAX, €CTh TOT, B KOTOPOM BCe
KBaJpaTH, 38 MCKJIIOYeHHEM OJHOT0, MMEIOT OfAWH M TOT Ke BHAaK.
Mu HasoBeM ero HopmasvkbiM 2unepboauveckum munom. Haxmoe
U3 ypaBHeHHH, 0OTMeUYeHHHX BHIIe: (e;), (6;), (€3) — IPUHANISKHAT K
HOPMaJbHOMY THHIep060JMmIeCKOMY THIY.
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C reomerpmueckoil Touk® 3peHns, kak 3aMeTnar Hyiuon 1), HOpMans-
HH# ramepbolmdecKnii THI OTIHYAETCA OT APYTUX clefyromuM obpa-
goM. Ilpegmomosxum, 9To XapaKTepHCTAYeCKasA fopMa CBeJeHa IPH IO-
MOIIE COOTBETCTBYIOMEro JHHeiHOro mpeobpasoBaHmsa K aiarebpam-
9eCKOM CyMMe KBajpaToB, TaK UTO

A {as an - \ — A .--2 A .--2 A .--2 A .--2

A Y1y Y21+ ¢y Ym) =™ AmYm — A1Y1 — AaYg— + - « —™ Am-1Ym-1»
opmieM A = 0 ecth AuddepeHIMaIbHOE ypPaBHEHHEe XapPaKTePHCTH-
9ecKOT0 KoHyca. Ero ainre6pamveckoe ypaBHeHHe MMeeT COBEPIIEHHO

TINY NATAXTTIN lx\ NMNALSYY

uUAUl’I\,‘y v K*JUIJLVLJ

H (X, X X _ Zn X X?'H—O 17
(' 1y 4429 00 m)'—' Am—Al —..._’-A—mr_ . ( )

Taxoit KoHYC COCTOHT M3 ABYX IOJOCTEH HM JEJHMT M-MepHOe IIPOo-
CTpPaHCTBO Ha mpu obmactu. Bryrpenuss wacts komyca (H > 0)
COCTOMT M3 IBYX OTAeIBHHX dactei (X,, >0z X,, << 0), Mesxny KoTo-
PHIMH HET HHOTO BOBMOKHOTO IlepeXofa, 3a MCKIYCHMEeM BHeIIHeH
9aCTH KOHYCa MJIH CaMoi BepmMmHH, Tak Kak X,, = (0 HecoBMecTHMO

c H > 0.
Hao6opoT, Tako# KoHyc, Kak
< 2 2 -2
ETONE W -
4, Ta, T A T A

(MeBas 9acTh COMEPIKHAT IO KpaillHell Mepe [Ba HOJOKHUTEJBHHX U ABa
OTPHIATEIHHHX KBaZpara), COCTOMT TOJHKO W3 OHOM IOJIOCTH A JEIHT
m-MepHOe IPOCTPAHCTBO TOJABKO Ha ABe obxacrr. Ilpm m = 4 stum
dopMysaM MOKHO [AaTh HMHTEpPIpPeTanuio B OOKYHOM IPOCTPAHCTBE,
ecid paccMaTpuBaTh X; KaK OMHODPOAHEE KOODAMHATH, a X, =
= X,= 0 Kak 0eCKoOHEYHO YyAaJeHHYIO ILIOCKOCTh. ¥ paBHenme (17)
npefcTasiseT co6od Torma ABYMOJOCTHHI runepbolonf, a ypaBHeHHE
(17’) — ogHomoxoCTHHI runep6oIOnS.

Hopmanpunit rumep6odHYeCKAA THI — DTO €JAHCTBEHHO M3BECT-
HH# THII, AL Koroporo 3agada Homum mocrasiena xoppextHo. Boxee

T TTTIT NN TYATE - DI Y TNATITTITNAN T NAMNMNALQ TTY. TTTTALTE huday

TOTO, lﬂuUPUUJlﬂ‘:lUUI\ﬂU THIB, HC ABAAKIHCCA HOPDMAJAbHBIMHA (HC
BCTpedYaomuecs B (U3MYECKAX NPHIOKEHAAX), He IPABONAT HE K Ka-
KOil 3afiade, 0 KOTOpoil GHIO OK M3BECTHO, 9TO YCJHOBHE KOPPEKTHOCTH
BHIIOJHsETCA 2).

1) Thése (1902), p. 30.
2) T'ameasr (Hamel) (Diss., Gottingen, 1901) myTeM reoMerpmdeckux coobpa-
sKeHWM#, 3aMMCTBOBAHHHX N3 BapMAaOUWOBHOTO MCUYUCJIEHHA, IPHIIe] K YPaBHEHHUIO

0%u 02%u
5z 0y = 9z Ot HE MMenIeMy HOPMaJbHOro Buga. OH oIpefedni Hem3BECTHYIO

$YHKOMIO ¥ M3 3TOr0 yYpaBHeHNs U M3 KpaeBHX yciaoBmil. Ho oH BHEY¥JeH ORI
HAJIOKUTD HA 9TH IOCIe/HUO tTpeboBaHme AHATUTHIHOCTH (o;u;naRo He 10 BceM
uepemennuM). Hyaon (Thése) mpu paccmorpernn safadn Homu pasbupaet TarKe
caydail ypaBHeHMH, He EMEIOMUX HOPMaabHOro Bufa. Ho faske n3 ero BHInCIeHR
caegyer, 9T0 HeO6GX0gnMOo 6eCKOHOTHO® YHCIO YCIOBHH Pa3pelIAMOCTH 3ajaIM.



T'a. II. Tpu muna ypaswenuil émopozo nopadxra 45

JIIMOTHYeCKHe® YPAaBHEHAA HHUKOIJAa He HOPHBOXAT K KOPPOKTHO
nocraBieHHHM 3amadaM Homm, 60 (cM. k. II) pemmennsa Taxoro ypas-
HOHMS, 6CJIM eT0 KOd((PHUIMEeHTH aHAJATAYECKAe, KAK K pelleHus ypaB-
Heama Au = (0, obmagaroT B 06JacTH HMX CYIMECTBOBAHHA TEMH Ke
CBOMCTBAMEM AaHAJIMTUIHOCTH, KOTOPHE YIOMHHAJIWUCH H HCUOOJH30Ba-
auch B 1. 15. CremoBaTenbHo, K HIM MOKHO IPUMEHHTH PACCYKICHHASA,
HCIO0JIH30BAaHHKIE B 3TOM HyHKTe. Ecim mamHHE, KOTODPHIe HECOT aHa-
JATHYECKAA MOBEPXHOCTH S, He ABIAITCH aHAIUTHICCKUME, TO pe-
meHue 3afa4d Homm MosKeT CYmeCTBOBATh TOJIBKO C OJHOM c'roponm

'l:l'h'u’ﬁ’r‘l't.'l’_'l'n'l‘/l‘ 'n'nno'nvnnn Q na TTNATATITLY vnmn‘nn‘m nun ’l‘.l‘ﬂ MO ‘l’.'l"l‘
ARVL DI vpya UU.l.x.l. Ly O LUPUAUIIDL D[WVaAVpPY MIUJWaA Ui o

IPONOIKEHO. !

23. Ho maske mug HOpMaJbHHX TunepboindecKMX ypaBHeHUi Qu-
BMYECKHe HPWIOKEHNs He BCerfa ONPHBOAAT K 3ajgade Homm. Jra mo-
CIeHAA HOABIAETCA TOJBKO TOTWA, KOIA MCCAEAYIOTCSA [BHKEHHA B
HeozpanuyenHoli cpefe. Jlemo MeHAeTCA, eCIHM KaKHM-1m60 o6pasom
BBeCTH TpaHHUIB, KaK, HAaIpmMep, B KiaccHIeCKo#d 3amade O Kole-
0aHEE CTPYHH, DeHmIeHHe KOTOPO# BHPAaKaeTCA AHAJUTHIECKH OpH
OOMOI MHTeI'PUPOBAHMS yPaBHeHHA (e;) ¢ yCIOBHAMM

du
u(z, 0)=u(z), —-(z,0)=u1(2), (18)
u(0,¢) =0, u(l,t)=0, (18')
rnn ] — mrmra amnmuvrTET a N e n — 'rl"rrtr I*NAITTINAD T[nr;rmnn‘nrn
MY v Aviiaa vipylipiy a w v Au U NUILILU D, HuulJ.\uuuv
paccumthBaercs upm t > 0, 0 < z <!, 1. e. rpadmueckn — B 3a-

IITPAXOBaHHOM TacTh R miockocTm ¢ (pnc 4).
Yemosua (18) JOTHEL OHTH BRHIMOMHEHH 1A 4 NN\
O<<el, a(18) —pgaa t > 0.

OvueBnaHo, 4TO mEepPBHE YCJIOBHA IpHHAJIE-
’KaT K THny Homm, HO He BTOpHE, TAK 9TO MH
nmeeM Jeo He ¢ 3agadeir Homu, a ¢ Tak Ha3H-
BaeMoil cmewanHoll 3anadeit.

B neiicTBuTenbHOCTH 004 THIA YCIOBHM HI-
pAaIOT, 0YEBUIHO, PA3IUIHYIO POJIB C MeXaHMIe-
CKOM TOYKH 3PEeHHs, W MX 9acTO C HOJTHHM OC-
HOBAHHMEM HA3HIBAIOT [0-PA3HOMY.

Opgrako Mo reoMeTpAIECKUM cooﬁpameHnHM

arrT Kt TTAXZS TENATYT DATIOMY YTATTIMYTNA HTISTMOADYT TN

MDbl UyAUlVl HULI.UJI.DOUDGLD IHIOHATHAC \\I\PQUDDIU \1 Pd"
HIYHbIE) yeaoBus». Ecin jKe Temeps B yMaThCA B
er0 MeXaHAYECKUMA CMEICI, TO yeaoBuam(18) mymx-
HO [aTh HA3BAHHE HAYAJbHHE TaHHBIe, COXpa-
HUB HAa3BaHWE (T'DAaHAYHKEE YCJIOBHA» AaA yciaosmit (18'), xoTophie
COOTBETCTBYIOT KOHIAM CTPYHHI.

Hauasvnvie ycaosus Bcernga BepaxkaioTca B ¢opme Homm, Ho 2TO
HO HMeeT MecTa NJIA 2DAHUYHBZ Yca06uli B Y3KOM cMEcae ciaosa. Omm
CKOpee IIOXO;KH HA Te, KOTOpPHe BcTpevanTca B 3afaue {mpmxae. Ta-

&

Puc. 4.
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KEM 00pa3oM, CMeNIAaHHHEe Bafauyl HOABIAKITCA BCAKMA pa3, Korja
OPUCYTCTBYIOT I'PaHHAIH.

24. BoseMem pgpyroir npmmep. PaccmMoTpuM cHoBa ONHODOTHHEIA
NPOBOAHAK, IPEAIOJOMHAB, 4YT0 OH 6e3rpaEWMYeH B OJHOM HaIpaBJe-
HWH, B HallpaBJIeHNA IOJOKUTEJbHNX 3HaYeHAA 2. B Apyrom manpas-
JIeHHE OH OKaHYMBAOTCA B TOYKe, KOTOPAA COEIMHAETCA IPH IMOMOIIH
METAJJIMIEeCKOT0 KOHTAKTA C MCTOYHHKOM, MMEIOMHMM B KajKIHIH MO-
MeHT 3alaHHH MOTeHNHuAJ (HOCTOAHHNN mim mepemeHHh). Hagann-
HO® COCTOSHHE NPOBOMHMKA 3aHaHo (IOTEHOHMAJ M CHJIA TOKA IIA

~I' — M MTAanma MAITTITIE A 1T WATLN TITADIT NAN aOMT. achraurw
= VvJ. i1vuiga I.I.U.I.UI.I.LI‘.U.O.JJ. U Huumun JHUDJLULDUP“LD Ludlolyawn my

YPaBHEHHIO U CJIeYIONAM YCI0BHAM (€CIH HPEAIOJ0KUTh, 9T0 KOHTAKT
HaXOAUTCA B HAYAJIE Roopnnna'r)':

(19)

/‘\
‘D
o~

(z), —_—(r
7 t \"™v

(0, £) = uo(?) (19')

9TO COOTBETCTBYeT CMeIIaHHOW 3amavde.

JiBa poma MaHHHX 33JaHE COOTBETCTBEHHO HA ocu x (ITO COOTBeT-
CTByeT HA DHC. 4 TpOBOTHMKY mpn ¢ = 0) m Ha ocm ¢ (npepcraBisio-
men Ha4YaJ0o KOODIWHAT B Ra}RHHH HOJIO;KUTEIhHREIA MOMEHT BDeMeHPI)

Ouesmgno, uto (19) m (19) HO JOJKHE TPOTHBOPEYATH APYT ADPY-
ry npg x = ¢t = (0, TaK 9ro

uo (0) = uo (0), u, (0) = u, (0). (20)

24'. Paccmorpum BTOpO# mpmmep. BoobGpasmm cefe, 4To MeTaIH-
JAYecKuit KOHTAKT He 3aKpenieH B Touke x = 0, a asagercsa (puc. d)

e

N\
‘-z, z=6(1) \

. N \\\\\\

Puc. 5. Puc. 6.

NOABIKAEIM U CHOCOGEH CKOAB3WTH BAOJb IPOBOJHHKA COTJIACHO He-
KOTOPOMY 3aJlaHHOMY 3aKOHY Z = § (f), Tak YTO MH TeIeph HMeeM
nse ¢yEKmum upu £ > 0. Opma § (f) xapaxkTepuayeT MOJO:KOHA® KOH-
TAKTa Ha NPOBONHMKE, a Apyras u () jaeT B TOT e MOMEHT BPeMOHH
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3HAYOHHME MOTEHIHAJa B HTOM Touke. 3ajaua OIpeJeieHAS DICKTPH-
qecKoro cocroanusa mpa ¢t > 0, ecam oHo 3amaHo mpm ¢ = 0, cocTout
B HaXO)KleHHHM pemeHHA U (T, t) Tenerpadmoro YpaBHEHHAA, YOOBIOT-
BOPAIOMEr0 YCIOBHAM

u (z, 0) = uy (), ]

& (@, 0)=u,(2) |
wt (@), 8 = u (9).

Kpusasa, mecymas maHHbIe, MpelCTaBieHAa HAa INIOCKOCTH X! TaK,
Kak 3T0 moxasaHo Ha puc. 6. Takas 3amada paspemuMa ¥ IOJHOCTBLIO
ompefiesieHa (YTO OYEBHHO C dmanecxoﬁ TOYKN 3PEHUS W UYTO MOKHO
TaKe HOJNYYHUTh dna.uu1u'wunu). CJIGﬁOBaTeJIBHG, HaM HeJJab3Aa 3aja-
BaTh IPOW3BOJBLHKIM 00pa3oM paHHEEe Homm Ha KpumBoit z = § (f).

25. AHaJIOrMYHHI OpHEMEp HOABISETCA B 3ajadax C TpeMd Hesa-
BHCHMHIME OePeMEHHLIME DK M3y4YeHAH NONePeYHKX Koxebanmid mioc-
KO MeMOpaHH, 3aKPemJEeHHOH B Ka)KAOA TOYKe CBOEr0 KOHTYpa S.
¥YpaBHeHHe ¢ YACTHHIME IPOU3BOTHHIMHA €CTh YPaBHEHHO (€,) MUIHHIPH-

qeckuX BOJH (n. 4). HagansHEe yCH0BHA TaKOBHI:
0
u(z, Y, 0) = Uy (2, Y), _31:—(33’ Y, 0) = U, (z, Y), (21)

rae u, (HavaJpHOe CMemeHMe IO HOpPMaJHd) W u, (Ha9YaJpHAsA CKO-
POCTH MO0 HOpMaJId) — 3ajaBEHHe QYHKOUHU z, Y Ha naomaau S, KoTo-
pyi0o moKpmiBaeTr MeMOpaHa. I'paBmdYHEIe YCIOBHA TAKOBH:

u=20 (219

B Ka)KIOM TOYKe S M [JifA KayKJIOro sHaYeHMA [, KOTOPOE MH CYUTaeM
moJnokuTebHEM. Ilpu rpagmiaeckom nmpepcTaBiaeHAR (O. 9) U JOMKHO
OHTH PACCUATAHO BHYTPH NOJNYNWJIMHApPA, OCHOBaHHME KOTOPOIrO €CTh
gacTh S’ MIOCKOCTH ZY, a GOKOBAasg MOBEPXHOCTH S” COOTBETCTBYeT
Pa3NTMYHEIM TOJOKUTEJIbHHM 3HaUeHHAM {. MBI npuxoquM K cMeman-
HoH 3afade, mpmaeM yciaoBma (21') coorBercTByroT THmy [mpmxie.
Ananmorugssie 3aKIIOUYEHHS MOKHO CHeJNaTh TPH PACCMOTPEHHH
[BIJKERMA JI0001 OrPaHMICHHON CPeH B IBYX HJIN TPeX M3MepeHMAX.
26. Ciegyer 3aMeTHTh, YTO 3TO OPMMEHMMO, KaKoBa OH HH Onlia
opuposia HajaraeMux orpaHmdueHmit. Hampmmep, ecam B3ATh, cie-

w L
T’ Yy I I TNTOATT 1\ MDA 'I‘DDT\TII\'I‘% TMMTYUYTLOCTANYVINTITOTY nr*u:rnr.r wa vn*rrcrmo,-:‘-’xn [a ]
AY A A IULUM Y J LdLy 1Q ADUPHAUVIL L yViDUA Y yIVLIWWA VWO PDiy HDaavpgnau\ouaun

B BO37yXe, BaNOJHSIMEM IPOCTPAHCTBO 6He CPepHl, TO MAalke JBH-
JKeHHMA rasa IPUBOMAT He K 3amade Homm 2), a K cMemaHHO# 3agaue

1) Hydrodynamique, élasticité, acoustique, t. I., chap. XII, pp. 235—237.

%) OHE He ABAAITCA B TOYHOCTH JAaHHHIMHM THHA Jlmpmxie, a IpeACTaBIAIOE
co6oii JaEAEIe, KOTOPHE-HOCAT Ha3BaHme THIA HeiiMaHa, WM THIPOTAHAMHAIECKO-
ro Tuna. OJHAKO OHM aHAJOTMYHH JAHHHM J{lmpHXje B TOM CMHICAE, 9TO B KaKAOM

mAT* N nﬁ\nnn‘nnnunn ﬂnnnnvunnmn nnnnmmna 'I:l‘ﬂ nnn nn‘nnuntn_r !) TATNMLIN l\"ﬂa —
AVIANU VWU PRTIIVUVIWIL BUDVPAvUL CRuQivaiv ARLIR o valua.\v Vs

du
3HAYeHme —r

r £
w o\

V
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C AaHHBIMH, COOTBETCTBYIOMMMH KaKIO0# TOYKE MOBEPXHOCTH TBEPHOM
cfeps M OTIMIAIOMMMEUCA OT AaHHHX Hoim.

27. Bo Bcex mpeAnAYIEX IPAMePax reoMeTpuiecKas opmMa MHOTO-
o6pasuil, KOTOPHE HeCyT Ha4YaJbHHE [aHHHEe, OYeBHJHO, 3aMETHO
oTiIM4aeTcsa OT ciaydasa 3amadm Homm.

flcro, 9T0 OnHOBpEMeHHOE BBeNEeHHE JIBYX POMOB HA4YaJbHHIX JaH-
HHX CBS3AHO C yriaMe RnIu peﬁpaMn HAIIAX MHor006pa3m>1, HECY-
mux HayajJbHBle maHHHeE. llpm m > 2 moxHo mnoiitn manpme. Ilas
ypaBHEeHNA MAJHHAPHYECKAX BOJH (HIN KojgebaHmi MeMOpaHH) ypaB-

AN TT TYFATra YyYr

HeHne Adpanlcputuu‘:wunuxu KOHYCa B CmCTeMé KOOpAumHAT, HAa49aJo

KOTOpO#l HAXOJHUTCS B €ro BepIIMHEe, TAKOBO:
22 + y* — %2 = 0.

IInockocTs, Hecymas paHHne Homm, ecTh miIOCKOCTH ¢ = const.
Takxas naockocmb nepecekaem moabko 00HY NOAOCMb XAPAKMEPUCTIU-

Yeck020 KOHYca, u 6 ceieHuu obpasyemcs aasunc (B HaAmIeM caydae —

KDVT),
=rJ-=’°

Mu 6yaeM TOBODPHTH, YTO HMIOCKOCTH RPOCMDAHCMEEHH020 MUNG
(mam npocmpancmeenko nodo6Ha) OTHOCHTCNBHO HANIET0 ypaBHeHmS,

A reAMN AN TAATITTTEATATIAAMAC ITATALIAITT ITTTRAS TIPrrrn n'rrvr'rrl\n-rnrr-.- TEEN ww vr

nUlUlJUU .Ll.PUA.LlUJldl dU.lU)’l nupmMaJibiibim l.ﬂ.l.lUPUUJlﬂ‘lUUI\ﬂM, UUJlﬂ J1UU-
KOCTh NepeceKaeT TOJHKO OJHY MOJOCTh XapaKTePHUCTHYECKOTO KO-
Hyca, mpuieM peGpo !) mepecedeHms 3aMKHYTO, MM, 9TO TO 3Ke caMoe,
eciy mapainelbHas MIOCKOCTh, IPOBe/IeHHAs Yepe3 BepPIIMHY KOHYcCa,
He MMeeT ¢ HUM o0mux To4eK, KpoMe CaMoi BepmHUHH. B OpoTMBHOM
ciiyJae MK TOBOPHM, UTO OHA 8DeMeHH020 muna 2).

BokoBas muInHAPUIECKAs IOBEPXHOCTD S” B rTeOMeTPHIECKOM Ipef-
CTaBJICGHHM 3aJa4dd O KoJieOaHMH MeMOpaHH Be3J e BPEMEHHOI'O THIIA:
Ka)KJas U3 ee KacaTeJbHHX IJIOCKOCTEH mIepeceKaeT XapaKTepuCcTuIec-
Kui KoHyc mo rumepbose. Itor ParT asiaserca oomum. Hak sameTna
Boxabrteppa 3), ecam Ha mOBepPXHOCTH S, COCTOAMEN M3 HECKOIBLKHX
qacTeil (He3aBHCMMO OT TOT'0, OTAEJeHH JU OHU JAPYT OT Apyra pedpa-
MM MJIM HEeT), OJHM OTHOCATCS K MPOCTPAHCTBEHHOMY TUIY, a Apyrue —
HeT, TO KODPPeKTHEE IAHHHE Ha dTHX NOCJIE[HUX UPUHAUIEHAT K TH-
ny Hmpuxie.

Huxorma me Bcrpezaercsa 3agada Homm, KoppeKkTHO mocTasienHas
Ha MHOroo6pasmsx BpeMeHHOTo Tuma (fajke JIWIMeEHHHX pebep).
Hanpumep, nus ypaBEeHus (e,) uiu (€g) HeIb3s 3aaTh I PON3BOJILHEM
obpasom pamusie Homm mHa mmockoctm z = 04)., Urtobm 310 mO-
Kas3aTh, BHIOepeM MaHHEE, He 3aBHCAMMUEe OT BpeMeHm. Torma cama

1) CMm. mpamedanume Ha cTp. 13.
2) TepMuHEI, B3ATHE U3 TEOPHH OTHOCHTEIHLHOCTH.
3) Congr. intern. Roma, v. I, p. 90 (1908).

4 £ vra 723 V 4 nn TTYIITAOQ I O T NAMALIS ITOTYITTTT
, an ﬂaUJ.UIl.I.I.I.UlVJ.J DPUJ.VLUIIZL nUﬂDDUUlna onnanan \JI]UIU' a paannpi

HeceT INIOCKOCTh £ = ( M KOTOpHE B COCTOAHMHM KOPPEKTHO ONPE/eJIUTh pemefme
ypaBHeHUs (eg) MM (eg).
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PyHKIUA 1 TOKe He OymeT 3aBHCETH OT BPeMeHH !) ¥, CJeI0BaTeJbHO,

NOJLKHA yHoBIEeTBOPATh ypaBHeHHMI0O Au = (0. 310, BOOOmE romops,
du

, €M L B - UpE T = 0 »PH0paEN IPOHM3BOIBHO

YcioBus, KOTOpHE KOMKHE OHTHh HAJNOMEHH Ha Uy U U; = = s

TOTO, YTOOH 3aJjada MMejia pelmleHme, IMOKa eme Majno maydeHnl. OHm

MOTYT OKA3aThCA MHTEPECHHIMH C TOYKM 3peHHs TeopuHm (PYHKIHU.
Mu ux kpatrko paccmorpmm B Kumre IV.

1) Cm. pamee m. 30.



.

YI3BeCTHO TakRe PelleHMe 11yaCCOHa, OTHOCHIIEECH K 3d/1a40 IOl
O ypaBHeHHmA akKycTmKH !). Ero MoXHO BHpasuTh B CJIeAYIOmei
dopme.

Ilycre (x4, Yo, 20, Lo) — AAHHAA MHUPOBAS TOYKA, JIA KOTODPOM
MEI XOTHM PAaCCUMTATh 3HaUeHWEe QYHKIIMHU U, ONPefleIeHHON yCIOBHA-
mn (Cg) (u. 4). IIycrs, Kaxk Bcerma, M, (¢) — cpennee 3HaueHne PyHK-
nau ¢ (z, Yy, z) Ha OOBEepXHOCTH cepsl 2 paguyca r, ONHCAHHOU B
00HYHOM IIPOCTPAHCTBE C IIeHTDOM B To4Ke (Z,, Yo, Zp)- Mm nMeeM

v v

u (Zo, Yo, 20, to) = '50— [toM ot (20)] 4 toM o, (1) P)

dta ¢popmyaa llyaccona Gnura moxkasaHa pasamYHHIME cmocobamm 1
caeayeT, Hanpumep, u3 Teopuun Hupxroda (cm. mamee m. 43). Oma —

9aCTHHH clydait o6mero merofa, Ro'ropmﬁ MH pa3oBbeM B KH. IV.
Illmpoxo m3BecTHOE NOKA3ATENBCTBO 2), KOTOPOE MH BOCIDOU3BENEM

31ech, ONYCTHB JEeTaJH, ABJIAETCH CHETeTHIeCKIM JI0Ka3aTeJbCTBOM.
Ono 3akaHYaeTcas B HENOCPEACTBEHHOM HNPOBEPKE TOro, 4YTO IpaBasd
9aCTh YIOBJIETBOPAET Ramnomy n3 Tpe6yeMHXx ycioBmii. B cmiay Teo-

PEeMBI A OJBMI'PpE€HA 9TO €JAHCTBEHHOE BbBIpa/Ke€HWe, yJOBJICETBOPAIOMILO
BCEM YCJIOBHAM.

1) Poisson, Mémoire surl’ integration de quelques équations aux dé-
rivées partielles et particuliérement de % *‘équation générale du mouvement des
fluides élastiques (npo'm'raH B Ilapmxckoii Akagemmn Hayk 19 mions 1819 r.).
Cm. taxoxke R a yleigh, Theory of sound, v. 2, p. 88. (Pycck. mep.: P 2 m e 1,
Teoplm sByKa, 1. II, cTP. "106. I‘oc'rexnana'r M. ——JI 1944 —lnplu.u. ped. nepe-

....... P, PR PN
HUUM), l.' L l. novdr U, .LlBS;U].lb Sur l.d l,ueurw Iudl;.llb‘lud. 1jue uv i1a i1uL IU.UI.U, Uuap-

III, pp. 76—98.
2) Cp. Poincaré, our. cou.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































