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.$T - ÕYHKIIT{OHATIbHbIE YPABHEHVIfl TA IIPOEIIEM;\
oËuIELI AFIAMOPOO3bI MFIO|LIX nEPEMEHHbIX

fIABE.rI |AJIAITÃA,

(I(o5ice)

Flbl noKa3arb) Llro' ocHoBblBaflcL

Ha p [l ], [2]r, [P,]' [5] vroxHo acþSex-

TrrBr{ )/paBlleHl'1fl ( I' l) nceeo3Mox(l{ble Ho'

Mol'p oÄflUlue B CocTaB trouorpaltrurl't (l' l)'
BI(Jlrcqaq 14 C OÄHO-, ÄByx- I4JIll MIIOIO-IIapaMeTplìtIecKI4M]I IIOJI'IMH 11 IJtKA-

,IlâMI,I, eC,rI14 TOJIbI(O ypaBHeHøe ]¿MeeT HoMolpaMMy' cocTofllqylo He roJIbKO

LI3 OÃH14X npflMoJI14HeüHbrx oÄHo-øJIII MHOIO-IIapaMeTp]'lqecl(I',lx Il]l(aJI' He

npI]BoÄqxll,IxcÍ K HON{OlpaNI]llaM 143 BblpaBI{e}I}IbIX TOqeK'

flycrt lIMeeM 3aBllcllMocrl)

(1.1) -f(xr; xri xsi ".i xn) :0,

ÄorrycKalgIrIyrc HoMorpaMMy, cocTotlûlytO ue TortbI(o I43 oÄHIIx npflMoJllllleiåHblx

oÄHo-HJII.{ MHOTO-[apaMeTp]4rIecKLI x lxt(aJI.
3aüMeMCq ôl - npoó.rreuoti rperlero nopsÄK1 I\JIq ?¿ nepeMe¡llÌblx' CBtI-

3AHHbrx ypanrreHøervr (l.l). Mu, o¡nat<o, ne óyÄeM Ã'Itl 3KoHoMl'IIl Mecra

llbIrrHCbIBaTb BCeBO3MO)KHble fl peÃcTa

¡erøre.leü rperbelo nopflÃKa, n Qytt
6ri.rto c¡elaHo Ä¡ø qerblpex nepeMel
TaHOBI(y 3aÄ,arlø n xoÃ ee peuertlltl
.rro ö)c - npoó,nelr^ AIItr (1.1) Haruø o

JreMbr ÃJrfl [t. t¡ un óyaetr r]or'rb3oBarbcrr uoMorpa(þøuect<øvr MeroÄor{ l'{ tl3bll{oivr'

XOrOpltü IIO3BOJIIìT HaM lelqe opl4eHTøpOBaTbCfl BO Mlro)l{ecTlle Ilo3^4OX(l{btx

peureuøti.^ 'laruu o6pasov, Mbt ÄaeM HoMotpad)uqecKoe oroópa)t{eHHc cþylll<uøo-

HaJTsHOIä za¡aiø, I4 pe[IaeM cooTBeTCTBylot{Yn Ho]\'lolp-a(þøqecl(ylo 3aÃaqy'

oÄHoBpeMerltto no,tryual peuleHHe ø (lyur<qøollaJIblJoll 3aÃa\u'
E-c¡u s orþopu,neuøø ,iìL - npoó,reltr,l TotIHO yl{a3aHbl poJIø BCeX nepe-

MeHHbrX, TO 3aÄaqa ynpOUIaeTCtl. Eo,'Iee CJIO)l(ltOI2 6yÄer, 3aÄaqa' I{OlÄa

3 - Mathemôtica - Revue <l',analyse numérique el de tlléolie de l'apploximalion Tome 5' Nt 2' 1976'



r46

poJIø [epeMeHHblx I-Ie yKa3aFII'Ì, Li rpe6yercfl Haf4'tr4 Bce perxeHr¿fl. M¡l srr¿iu
ø óy4eri,r 3aHr.rMarbcrr.

$ 2. Ec.nø ÄJrr BceBo3Mor(Hbrx rpytn rpex ilepeMer-rrbrx Ðz - ycroena
ÄaIor orpltrlarerL,FrË'rø pe3yJrbrar, ro ¿rL - npoó,rerr,ra Ãrfl (1.1) þerueHøräHe prMeer, 

.nø6o peneHr.ieNr 6y¡er n lcJreÄoBareJrbtrocrb onpe¿e,tøie neü, ø
ueuonaorpa$øpyeMbrx paBeucrB røua o(À, ; x¿, n) : 0, o(l,i; xo; x) : g-,
r¿e I Lr n BcroÚotareJlbI-Ible nepeMeHHbie, flpøqeÀ,r 3JreMeHTbr CTpOK BCex
oIpeÄeJII4Te¡eli cetlsaH¡I ¡øgeüH¡lMIl 3aBøcr.rMocrrlMu ø B oroM cJlyqae Bor]-poc peuaercrf nocJreÄoBareJrbHbrÀr npJlMeHeHr{em yc,nonøü ces _ poõepa.
B roc,re¡ueM cryriae óy¡errl uMerb, eoôóue roBopq, HeoÀHocBrHyro HoMorpaùr_
My HyJIeBolo' )Kallpa óur¡ uotxer, c IIpuMo,Tøiletîlr¡rvlø óøuapHlnrø [rKaJraMH.
Bonpoc o. cBfl3brBanørr orÀeJrÉ,r-rbrx 3BeHr,eB TaK, qroõ¡r nôp"r"r,r,o,a ,n nu
),, ø n øzo6pa)K_a,'Iøcb [IeMbtMII ITKaJIaMIì, peuaercrr rpr{Meleur4eM rxBapuI4aga
(crra. paóory il ])'.C,'ryuaü ttor,rorpautMr,r !r3 rrpflrvroJurrrerzubrx rrrKa,T repeMeFrrrbrxxi kr I<pkrBonr¿Heläu¡tx IIIKa/I BcnoMotareJlbFrbrx nepeMeFrn¡rxrøna ì,, u u oxrJa-
TbrBaercfl öl¿ - reopeuuoli, ø He BXOÃur B KotlrrrereFrrrøro yc,aonøri cerr _
Poóepa, nororvry, qro oÀHa r¿3 nepeNre¡rr-rbrx rro rpeM Äpyrr¿M olrpeÀe,rrflercrr,
noo6ule roBopfl, B 3roM.cJryqae ÃBy3HarrHo (cna. pdc. l), npøuerra Mex(Äy 3røMr.1
ÄByMq gr{aqerrørMr¿ *\') , *f,) rre Mox{er 6ttl¡zàsøcøro"rr, T, e. r43Merrfllr "1pt4
Äpylae trepeMellHbre %t !c2, x3, ø oÄHo ø3 3TøX 3UAVeHør.î, - MbI MO)KeM
I{e MeHflTb Bropoe, rrro /'retr(o ycMorr{perb ø3 pr{c. L

$ 3. Ey¡err,r crrøTarb Bce nepeMerrnbre, KpoMe Kar(øx utt6y/", r{erË,rpex,
cKa)KeM ï!,_ xr, .ø3, lrapaMerptrqect{øN'ILi nepeMeHHbrMLI, I(at( B nepBONI MeroÄe
paõorsr [2].

3 é)l - ovHrurìoHl¡¡H¡rir vplshrHü'i \+'l

Bcero raKfix rPYIIII ørvlee'rcø Cl,. E
auauultt''Iø QYU
paccuorpeuuti
caMOlO HaqaJIa
no orHouellHlo
n¡lrauøft [peÄcraBJlfler Ba)KHyo 3aÄaqy' KoropyÐ aBrop I{e paccMarpøBaer

,4""o, (crnl.'pa6ory [2]) HOrr,rorpaMMa Mo]l(er ó¡lrs JII4Ixb Hyr'IeBolo )l(aHpa lI

lvtO)I(e'r BKJtIOT{aTb npnUO.nøUe/rnHe óøUapnute IIIKaJIbI' HenpI'IBOÄHMble K

Ì{oMofpaMMaM IIyJIeBOfo )Kallpa.
'lolÄaIIpI'I¿u,ercflI'lctlblTarbycJloBøtrCeu-Po6epal{ec¡lIoFIlITo]KeHe

yAoBJIerBOpflIOTCf, To .,t - npoóneua Hepa3pelxHMa'

¿{nn ôÄnocsqgHoil }loMolpaMMbl or r{erblpex repeMeHHblx' tlocKoJlbl(y

o¡la He cocroøT H3 rrpflMoJIunè"u¡tx uI(aJI ø He coÄep)l{lIT npflNloJII'luelirtoro

lI,1øloMo.[oløqecKolorro.na''.)cllpaBeÃJIøBaTeopeMaeÄlIHcTBe}IHocTlI.
.Bc.nyuaen>4NIbl'oc'raHaBJløBatlcbHareopeMeoeÃl'lHcrBeHHocrø'

6yÄerur llcKarb BCeBO3MO)KFlble HOMOlpaMMbl'- tlc¡ll ÄJIfl BceX xou6øgaqøt¡fi Ç| ",c 
.- ycJloBl.lfl Ä,1q qeTblpex [epeMeH-

lrr,Ix ile yÄoBJreTBOpfltoTcrr, TO õrL - npoóleua peueHI'rfl He øMeeT.

Ec.nø npø nuópauHoüt HaMLI llapaMerpø3alr[Il4' HarlpøMep ßL' frz' xs' xt

- IiepeMeHHbler ã %6¡ 266, ',.¡ X,¡t IIâpâMeTpbI' c'r- ycJloBlftl Àntl
ø noÍyqaer To HJII{ øHOe pe[IeHl'fe co-

Äe HeIpI'IBOÃI'IMbIX oÄrlo K ÄpyfoMy
perxeHl{fl 3aKJIIOqaelc'{ B paccMoT-

plIbIX TXKaJI C TOTIKII 3pelløfl BIllrfl'HLltl
paldeTpoB ,X5, Xs, %7, ,.'., Xr'

¡¡' Xt"t ' ' ' Xh IIyCTb BXOÄtIT ts ](al(yrc

uøóyÄl crpol(y t{a3BaHHbIX ofipeÄeJlnreJlc{' coÄep)KalIlylo oÄHy H3 llepe-

¡ueuir¡tx tç.li : I, 2, 3, 4).

flaparrlerpøqecKlIe IIepeMeHI-Ible' ß¡rt " ', xth BXoÄflT B crpol(y oIIpeÄe-

JII.ITeJIfl'paóoru Il], onpe¡enflÐulyrc óuttapuoe nole (ru; x) (o * ¡ :
: I, 2, 3, 4).

llaparraerpøqecKøe [epeMeHHbIe xh' ,' ' ', xrþ BXoÄflT n tþyuxt¡øto ot'

oflpeÄeJlfl]oqy]o, nooóu1e loBopq' . KpIIBoJIøHelnyt 
, 
óuuapHylo lIrKaJIy

o(i,; ß,; 
^) 

:O (, + t: 1,2,3, 4)' Ilycrb HHÄeKc' l" /tt" n' yÃoBJIerBo-

pslor HePaBeHcrBoM S I lr< "''s s,r,i ... l np I n, fipør{eM øþriori tre r¿cKJr}oqeHa Bo3Mo)KHocrb

noarofienøü nepeuênuux B 
'.rKaJIax 

B IIoJIJtx ø 1ønapvt'Ix ul(aJlax. Paey-

MeeTcfl rlo HaueMy o[peÀ,eJrel{ølo i'L - npoó.nevlt M-bI IIOBTOpeUøli tlepeueu-

Hbrx He ÄolycKaeM ø e støx cnyqaflx p9-txeuøe orópacltnaell' KaK He yÄo-

BJIeTBOpflrOIqee o[peÄeJIeHI,IlO peuIeHl'¡fl. Ho ato He MeIIIaeT HaM HaXOÄørb I'i

É) Hor,rorpavrua c roMoJ¡Orlqecxnlt 6unapttbllt no¡eil{ - nl o[peÃeJleH]Ilo ÄoJI)KHa co'(ep-

x{arb nprrMorMHeunyro uIKaJIy, I'I Bce l(pnebre, no l<pariueü Mepe oÄHoro-rrt^l"y* ::Y:i:T,i,13";
Nusr ólrr¡ roi,vto¡oiøqeus¡ oÃHoir ll: uux B tor,ro¡otllttx c ¡octonHtloü ocio, coBflaÄarculea c

rIPnrrf o¡I¡HeliHoú ruxa¡oit'

fiÀBEr rÀ,r,o.Pi¡j,l

Å

puc. l.

2

o1 2

A

xy
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(3,5)

rÄe

nABEJI rAJL,\øÃ,,¡\

ôç¡

ô*t,

ôY¡

ðt:¿"

ôx¡

e :f'(^)' þo :,f,(\),
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Hsyqarb r{ Tar{rÌe npeÄcraBJleHøfl, ecJrr{ [oqeMy ero ¡øóo noHâAO6r4TCrr, TeÀ4
6o.nee, r{To ora oóquocr¡ ¡re Btocr,rr I¿3MeHeHIlfl B HaI' MeroÄ.

llvcr¡ ypaBHeHr4fl coorBercrByrour¿x ltKa[r Lr rro¡er? 6yayr :

(3.1)

x: r?¡(x¿\x,,, ..., x,,),r : ú¿ (xol*,,, ..., %t,), z : xiøilr,,, ..., ,r,,)

(3.2)

x: g(xo; x,lx¿,,...,xt*),rl:þ(xoi xt.lxt,, ..., xt¡),2:x(x"; x,lx¡,,..., xtn)

(3.3) o(x,; xri ),lxu,, . . ., xuþ) :0
na¡lllelîuee ecrb no cyqecrBy peÄyr(r[øfl r( Bo3Mo]rcro óo¡ee ]rr43r(oì\,r)¡qlrcry napaMeTpoB OT t(OTOpË,rX 3¿ìBøCsT tut{a,/rbr r,r iroJrfl.
cocras¡sq Marprz.rlbl^ llacrHbrx 

''por.r3BoÃHbrx 
nepBoro nops,qKa ÀJlr{

cI{c'I'eMbI rpex $yuxuøri (3.1) (aua.rrorøvuo Ärrfl (8.2)), bnpe¿"rnela ee pa*.
Marpuqa ara 6y4er ¿"rra (3.1) nø¡a :

(3.4)

Ec¡l¡ >ile (3.6) ¡,rra raxorä-uøóy,ü,b lplr¡¡6¡ rlerblpex. nepeMeHFlblx (ø,rrø

Tpex, ecJur c : 1) yÄoBJIeTBop.tler cool'Bel'cTByloulI'IM óÌ - yc,ttoBI4flM, To

cTpor4M FIOMOIpaMMy 3ToIo 3BeIIA r{eTblpeX (ølu coOrneTCTBeI{I{o rpex) ne-

peMerIHbtx LI T. Ä. lloC¡e IOCTpoeHila IIOMOIpaMM OTÄeJIbHrIX' 3BeHË,eB I4

BbrÄeJIeHttf Hepa3JIO>KI,IMLIX XOltóøuaUI'lti nepeltetlUt'IX OCTaHeCTq yCTaHO-

Br4Tb cyIqecTBoBaHI{e oÄFIocBflSIloü uotitorpauMbl npøMblKaroU,eü K paccMa-

rpønaeuori IxKaJIe À ocltogHolo 3BeHa, Bo Bcflt{ox{ cryqae cBfl3arb re 3Bel{br,

r(oropbre I¿Meror oÄHot{Ì\,reHHbre ul(aJlbr BcrIoMolareJIbFIbIx nepeMellrlbIx. Sror
Bonpoc pa3pelxaerctt Ha oclloBe pa6orlt [1] c nolloulblo npoeKrønuo-¡øcþ-

$epeHUøa.ninux r4HBapøarrTos (o; /i), ec,ru À - nrNa¡a (ec.nø npflMo.rli-
lìeftHal, ro øcIIoJIb3yercx IIIBapu,øan).

Ec¡ø xe paHr þac løpeHnotî Marpl4ubl l'I1 (3.4) paBeH ÄByM' a parlr
c6ax{eM varpøqr,t M-panen eÄI4Ill{lle, ro cy¡{ecrB toT raKI'IeSynxtløø ¡eyx
nepelrerrHblx -fr, Ír, f",, uro

trx, : Í"(x¡xifr(

ôç¡

âxt,

!þ
ôr t,

ôx¡

ârt,

lut

â9¡

ô 
^'¡

êq¡

ôr¡

ô7¿

ôx¿11"d

ðq¿

? ),,

ú9i
ôt'

âl¡
âx'¡s

(3.7) e; :.fr(x¿, W),

fÃe

+ p),

(3,8) lL : &(xt,, xt^, ' . ', xt,lx¿)

C"re¡onare.ntuo, B CI'IJIy (3.7) ø\'leeM B ÃaHoM c,{yt¡¿s,,llor1r¡1svss"
6llnapuoe nole, [apaMeTpI,I3OBaHHoe Io %¿ Ll IIo BcnoÀ'lolaTeJlb]lon ilepelue-

nHoir ¡,1. llpø erolr,t, ec¡ø S:1, ro (3.8) npenpauraerctl B

(3.9) VL - V@t,lxi)

I4 3aMeHtlfl [i elo Bblpa)l(eH]IeM npocro noryIlI4M - I.leBblpo>i{ÄarcI]Iøeecfl
(r. r. paur M, panen 4nyru) óunapHoe nor'Ie.

Ec.rø >xe npan ep)Kllr 6o¡ee ÄByx nepeMeuHblx' To

npøxoÃøM K 3aÄaqe ÃJrfl ypaBHenøø (3.8), coÃepN(aulelo
3aBeÄoMo MeHbrrree qeM ÃaHHoe ypaBHeHøe (ouo sane-

ÃOMO He eM HHbIe Vl3 %7, fr2, %2, X4, KpOMe Xi) 14,

B ToM r{ MeHHoe ¡,r,. 3uauør, qøcro nepeMeHHbIx

a(3.S) g 3+ l: n-2. C ypanueureM (3-'B)

nocTyIIaeM TaI{}Ke H T. Ä., npLtqeM MbI npøÃeM I( HoMolpAMMe c noB-ToptIoqeülcu
nepeMeHuoü .r, ø noBTopfltoqeäCfl BcIIoMoraTeJIblIoü lepeueHoli ¡-¡,: oÃl4H pa3

n 6øuapnolt none (3.7) ø 4pyroä pas
(3.8) 6y¡er rar{)I{e coÄepx(arb roJlytl
oKax{ercs (crra. pa6ory [2]) npoerru
ÄCM øMCTb HOMOIPAMM)¡ C ÄCüCTBI.ITCTb
HOMOIpAMMa CBtßHAtr 14 IleMas nepe
noBTopeHLIfl nepeMeHHblx xi 14 v".

FIa uepre>r<e ÄaHa npocreiâurafl cxeMa ÄJIfl MI4FII4MaJILFIoIo (n : 5) ,uøc'
JIa [epeMeHl]blx, I(or,û,4 3ro Mo)KeT I4MeTb MecTo. flycrr, n: 5 ø i: 4' Ha
cxeuax ø) ø b) ÄaHbI: noçTpoeHl-lafl HoMOlpaMMa p\Jtfl, nepBolo 3BeHa

[ocJle BBeÄeHøfl BCIIOMOIaTe¡¡soü nepeuelrnotl v - v@si xs I xa,) i

b) - Cxelra ltpeÄnoJlataeMolä HoMolpaMMbI ÄJIfl noc,leÄHelo cooTl]olxeHøfl ;

Ec¡ø 6u IIor'Io)Kr¿dTø X¡: l, To r{ticro óes yqepõa Ä¡q ofiUHocrr.r paBHfl-
.nocr 6r'r.¿nyu. lloc;requøfi. cron1eq coorBercrByer Herrapanerpøuecxbri ne-
DeMeHHOTä, Bbrrrr{caH orÄeJrbHo.- Pacuøperruyro 3TrìM cro.nóqor Mapr.iqyM 6y¿ena o6ognaqarr uepes I[.. Ec,rn paHi uarpøqrr M paBeH eÄøHørle,
TO

x¡ : f'(^)

(3'6) 7, : À(ø,, , %t"i ...; xt"lx¡)

14 3ar\a.{a cBoÄrr'rcfl K [ocrpoeHørc r]oMorpaÀ{Mr,r 3aBøcr.rMocrø (8.6) c MeHL,-
llII¿M rrltcJroM I]epeMeHHF,rX ø t{ nocreÄyrcu],erl nponepxe npoeKTr,rBlroü ronr_
pyeHTHocrø À - urxa¡. Ec¡ø sasøcøMocrr, (3.6) no ìcerur ipynnaM nepervreH-
Hbrx HeHoMorpaQøpyenra, ro IIpeÄcrra,rreHøe (3.6) ]\Jrfl ôoornercrnyrc4eír
rpynnbr nepeMeHr-rbrx, BXoÄfltrrr¿x n (3.6) flBJrÍercfl oKoHrrare¡bs¡llur. po¡¡
STolo coorHoueHøq orÌeBøÄHo, coBeplxeHlro aHarortrqHa ypaBHeHøro o : 0.Ec¡ø S : 1, To [oryqaeM 

-6øuapuyro, sooõx{e .ouopo,''xpøno,rløuerinyro
HeMyro ruKary (crr,r. pa6ory [2]).
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HOMOtpaMr\{, N{br nodTyqutvr cxeM)/ pnc. 5 (nocne npeÄJIåraeNioro npoeKrr4BHotooroópax<enun), Ec"rø Te',epb, ofe¡eNarrc¡ or cer,¿eläcrn a ¡urtøit' ø¡, , n¿o>rHãoro6pasørr nole (À; p) puc.4 na nore (À; ¡r¡ plrc. S, ro npr¡eu x pøc. iì,Il KoTopoM MolKHo BoBce He rlepTllTb øcr{JrrorraeMbre JrLrLtI4rr I : c'onst i
P : const.

Mrr nonyuaeM Fra pøc. 6 HoMorpaMM.y rolä >xe rororor,riecxorä npøpo¡r,rrÌ'l'o ø Ha pøc. 2, ecd'Iø To,.¡tbKo no¡olxøt ¿.-: I / - 9 I _
o¿.ixo, *"p". o roM, s i{axorå 

"r"tnãrl'"tulìJt; !Z;^h"!;;;"?i**oI
HoMorpaMMbr ¡nr o¿HOü ø roü, >r{e 3aBr.IcrzMocrrz or npllveuaeuoro MeroÄa
ecTÉi Bonpoc eAIìHCTBeHHOCT?r B o6U¡em BtIÄe, KOTOpr,Itä, xax Mu 1rr1¿3613¿JIø, MÈ,ttl-1!"' npw n ç 4, ue øcc/IeÀyeM' raK r{To Bonpoc o roM, }re Mo}i(er Jil4obrrb rar(, rrro ÄJrfl oÄnoiì ø rolä >xe coBoKyrrFrocrø nepeMeHHr,rx (n ur"r""aryrp' n : 5 HeJrbsfl rrrr npurrr4 N Houorþa$øqecKr't;;;,;,no peueHr4nÀr B

HeHørr ypanHenurä (3. l) He óo¡ce
K.ypaBHeHr{ru (3. 7), (B.B) 14 cnc-

, (3. I 1) ML,r ocraBJrflM orKpbrrrru\,r.

JreMbr B cMbrcJre noJryqeHøfl BceBogMo 
euøq &i - npoó-

B " 1,pagøue. ;äiå.1Ï""uJffii:r vuecxoli o¡ ôrt - npo6¡ô*¡r9 btM.

,r,.,Sj^^1.-11 pu". Marpøubr I[r,*paeen rpe]\r, ro Bce rprz $yHrcqøø n
t,J. r) He3ABr4cr.iMÉ,r MexÄy coóoli. Ec¡ø s¡rqepKøBaHr4eM øs- Àaaiþr.rusr MlHeóo¡ruoro qøcJra cro.r6r¡on Mox{Ho rroHrìx{arb paHr ocraBr.t"o ïuìp"u",ro rorÄa,. ecJrø uarpr¿Mep ÄocraroqHo BbrqepKHyrb rpø cro"rr6r¡a, uro6ri paHrocra¡ueläc.s Marp'rlbr craJr paBe.r eÄøruqe, Mbr 

''onyqø 
nø 6rí a;;- ¡;-1;

(4'l) q.,: ft(%t,i x,q', xuì), þi:-fr(x,,; x,r; x,,lt), Xi:-f"(xt,) x,o; x,,lit.)

fÄe

X
$

Y,n ¡.

4

pHc.4.

t !

À

puc. 5

(4.2) À:À(ø¡, I Xt"', ..,) xt"i %¡),

BaHO I{ A4elll,Illetvly r{HC¡y |epeMeIlH!X.
Meer cMbIcJIa. Ho ecJII,I coorHo[regr4e
yeMa cøcrenaa (4. l), ro orKa3L,tBarcb

IlocrpotIT[, ]lot4otpaMMy cr.rcTer,rrt
, x¡ - KoopÄølraT TorJeK rroJlrr
r óøHapuoe none.

Eclø 4ocraroqHo BbtqepKuyrb ÀBa cro,nór1a,
nonyuønø 6ur

ro BMecro $.1) u $.2)

(4.3) q¡ : "ft(xt,; xr)^), ,þ, - -fr(x,,; x,op,), X¡ : fs(x¿t; x¿olì,),

(4.4) À:l(ør,i xtui ...; x¡,; x¿),
puc. 6
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*) tìacrurrü c,ryrali repuapgoro rroJu paccMorpen J7. \4. MLIXA,|IEBCKI4ËI t4)

I3 6¿ - oyøKIII4OHAJIbHbln yPAEHDHI,Iq 757

ø3MepeHrìrä paBHoM qLIcJIy napaMerpoB IIoJIq, lÀe ÃocTaToqHo rlpoBepørb
paBeHcrBo coorBercrByloqøx o6oõqeuHltx [2] øusapøaÉIroB fypca - fleu¡e-
Be. Ä,eilo B ToM, r{To MHOlOlapaMerpl.iqecKoe noJle Mo)KHo paccMarplìBarb
r(aK oÀHo, ÄByx H r. 4. ceuelicrno 6øHapFlbtx noJIeIl.

Ãeyvrepnr,re øHBapøaHTbI fypca - lleu¡ese Motyr óHrb coorsercrBe-
HHo paBnbr rro reM ÄByM rlepeMet{HbtM, Koropble rlocraBJleHbt s ocoóoe
rroJro)r(eËrr.re, NaN o6pa3yloqee óøuapuoe IIoJIe, BxoÄflrqee B cocraB Mnoto-
lapaMeTpør{ecKoro rroJItI, Ilo Ko.rrJrI4HealII,Ifl ocyilIecrBrtlrcxlafl øx I'IaJiox{eHI¿e
Nto)KeT 3aBr.rceTb oT Mlrorøx napaMeTpoB (uHoronapaMerpl4qecKafl I(oJIJIr.rHe-

ar\øa). Conneqeuøe noBJleqer Bo3FIøKIloBeHI4e IIoJIeI.i Il [pøToM MHoto[apa-
N{erpLrqecì(øx ø TaM, tÀe He 6¡r¡o. E¿.nø nce ocraJlbuble gJleMenrbl FIoMorpaMMbr

cyrF, rrrKa,'rbr, To oHø npeBpartlrcq I MHotonapaMerpl4r{ecKøe (a JiyqIUeNr
cryqae ÄByx napaMerpøqecK?Ie no.na) ø coorBercrByloilrue nepelteuuue (la-
paMerpbr KoJrJrrìFreaqøø) 6yayr rloBTopttrbctl, qro MbI orKJloHset'¡ no cooó-
pax(eHøqM TeoperøqecKolo HecoBepmeHcrBa. Ho ec¡ø KOJIJII,IHeaIIL|Ã oKa-
)r(ercr He3aBøcfluleË or ilapai\,terPoB, ro rotÄa npoøsoít¡er coBMeIqeHIìe u
Bce rapal\,rerpbr noJrrr, 3a øcKJiIotIeHI¿e[,I ÄByx (ø, 6urt Mo)Ker, 4axe o¡uoro),
óy¿yr rrcr{JrrorreHbI, vro õy¿e'r yKa3btBa'rb Ha He3aBttct'IMocrb cBq3ø Mex{Ã)i
[epeMeHHbrMI{ oT STIIX [apaMeTpoB.

llpøneprr ro¡o6Horo øcr(JIIoqeI'Iøfl MtI Bl¿Äe.nu n $ 3.

Taxølr o6paaou, MbI Mo)I(eM, orllpaBJlfltlcb or BtIÄeJIseMbIX Tpex
rrepeMeHHbrx, Ilrat 3a [IatoM BblnoJiFlgrb peÄyKIIørc lloJlLlnapaMeTpør{ecl(øx
no¡eü Ho\,totpaMMÉ'I, rloKa 3To Bo3Molt(I{o, Il. T. e, IIoK¿t He [pI4ÄeM K ypaBHe-
nøarra nø4a (3.2) ø (3.3), qøcilo rapaMerpoB I{oropbl){ y)Ke He noxrer 6¡rrr
cuø>xeHo*); - Äo rloflyr{eHr¿fl oõ¡tqHoü rur{aJlbt ø,rø óttuapnoro noJrfl (npønep-
ypanueuøn (4. l) ø uenouorpaQøpyerrablM ypaBHeFu4t{M rrIIIa (4.2) wnø -
rrro ro)r{e - (3.3), nø60, ¡onycKaIouILIM HOMOIpaMMy HyJIeBOIO )l(aHpa.

Taxøn oópasou, o6:l\an 3aÄaqa npoBeÄeHâ K 3aÄaqe BbtflcIlellIìfl Bo3-
Mo¡{Hocrø nocrpoeHørr HoMotpaMMbI HyJIeBolo )I(aHpa, Bl(Jlloqarculeü, õltrt
MOX(eT, ø HenpøBoÃr¿Mbre K r{oMorpaMMaM H3 BtIpaBHeHLIbIX TOr{eK óøHapnrre
tllKaJrË,I ]¿,rru Äa]Ke cocroqllleli To.IIbKo tt3 nepB¡IX l.tJIØ To,rbKo I,I3 nocJIeÄHI¿x

Ä¡fl ypaBHeHøfl MHOTUX [epeMeHHbIX -røra (3.3) lle ucxlorpacþøpyeMolo HoMor-
paMMaMø, coÄep)KaxIøMIì KpøBoJILiFIefiHble uI(aJI[,] ø ólzuapriue ro,lfl.

I(ax u¡r 3HaeM yx{e, raKqe ypaBHeHHe (3.3) 6y¡er oÄHo3HarIHo ornoeø-
TeJIbHo ¡ro6olä nepeueunoä, ToqHee : MHolKecrBo gua.tenlrü ¡roóoli oÃsoü ne-
pelreHuoä, paccMarpøBaeri,loü xar $yur<u4tt Äpylt'Ix, o6pasyer MHo)KecrBo
nonapHo 3aBrzcøMbrx rþyuxqøri ø, ecJrr4 Mbl napaMerpti3yeM Bce IlepeMertHbte,
r(poMe ¡ro6¡Ix rpex, To gHaqeHøe rax4oit H3 3rt'ix [epeMeI{I'IbIX, KaK Öynx-
r¡ørî 4nyx Ãpyrøx ø napaMerpoB, I¿ 3llaqesue sroül )Ke nepeMeFIHoIvI KaK

Qyuxr¡øø ÄByx Àpyrøx 14 trapaMerpoB, LiNleiouux "'trc6lte Äpytøe 3Hartel{t{fl

1crr.r. pa6ory [2 ]), ¡o,r>r<u¡t ó¡lrr 3aBI{cøMbl.
Sroli saÄaqeü lttt 3Äecb He 6ylerrl 3aHuMarlcfl.

*) Mo>r<go roJrbr(o nocraBurb rorÃa Bonpoc o no'vorparþuponâHl1rl clìcreMl't (4.1) ocuoolr-
BaÍcb Ha Ðl - yc"noautx ÃJIr cøCTeM, Ho 3To - OTr(,'rorreHøe o'r MeToÃa BblpaBtleHblx ToqeK
B rrl¿cToì\l BltÃe; - oTr(,roHeHrìe, Bnpoqell, IlMelou{ee npal(TøtlecKoe 3HarleHIìe,

l2

r¿e (4'3) onpeÄeJrrcr naM repFrapHoe no,ue'i ). Ec.¡lr.r cpicreMa (4.8\ u (4t\
uouorpaQøpyeMa, Mbr noryuø^r noìuo>rnorb HaxoÄr.rr*, ,, ,àîi"t;;i";p;=;.ï
noJrff ,'o KoopÄøHaraM :., :' I{enecoo6pasrio ecflø npøÄep)KrìBarbc'xi xi
3roto MeroÀâ, crpolrrr: lroMotpaMMbt lre Ä,[n (4.8), a ¡.Jrfl x: g , \: g 

,,
¡1nx (4.4). xi x¿

c)/qecTBpr.I.b tr B BtiÄe NrHOtOJrI,rcTHOtO
IlyMepoBaTb JrI4CTbt no BctroMotaTeJf L,-

tl 6øua

MeHHat Moxer ÄorycKarbco nr,uo'Xonllf
^ .. S 5. T. x. Her Hur<ar<oli np""qnnàron

(3.1) ø (3.2), ro Ha nocrreÀHøx Mbr He

:iii? :1n : $ 4. tft.o )r(e Kacaercrr Herrpr.rBoÃrrMoro K Br.rÄy onpeÄerrure_Jrer¿ co crpoKaM' 3aBøcrurr{Mrr or %t, xr, i ypaB'e'r¿fl (3,3j, 
-;.-rä;;p;;

Xu,, ' . ., XnÞ [apAMeTpEI, - TO, I43M.HøB napaMeTpI{3aUø}O, TOr{HO TaKN(e,
KaK npe>KÀe' I{IÌIeM BceBo3MoxHbIe HoMolpaQøuecxøe [peÄcTaBJreFrrzfl 3Toto
ypaBHeHr,rfl Ci+e cnoco6aMø.

Mu nø¡e;lø, qro p.^eÃyqøpoBaHrze K Mer{brueMy rrr4c,ry}¡ [epeN,reHHbrx, BXo_Ät''l,ox n (3. l)' (3.2)' (3.3) npøeoÄur r{ roMy, qro oÄHor.rMer{Hafl rrepeMeHHa,
- r¿ Äa)Ke He oÄHa'.IrarrøHaer BxoÄr.rb B^ TggKo{bro ypaBlreHr4ni, nänp"rËp ,ø 9.2) u g.t); (4.8) u @.\; (8.10) rr (B.ll); (B-.7)",íïã.s'j. n"rrort:;;/,1,_ronløri Ixar ÄoJI)KeH 3aKrroqarÉ,cfl B OÄHOBpeMe¡rHoM coBr\{euer_prø BCexoÄHOLTMeHHÉ,rX sJreMeHTOS. 3ro rpe6ye
- 4øSQepeHrlr.raJrbnbrx øuaapøáuroe
rroJlyrtøTF, oÄHocBfl 3r]ylo HOMOtpaMMy
Te,[É,IJt¡tx nepeMeFIHË,IX, lo¿o6tto rol,ry
civrorpeuo e $ 3. B nporøBltor\,r c,rryuae
røqecxoli TOqKlr SpeHI¿fl, HeOÄHOCBq3 {F,lM HOMOTpaMMaM C [oBTopflroxrr4Mr]cfl3dleMeHTAMI{, XoTq BoSMo)r{HÉ,I COBpeixeHHbre.

S.neuenrapuruî np øruep np lrueìreuøa oÄHorâ p.aMerp uqecKoro ce^¡eräcrsaKo'¡rJrr'r'eauøü ¡nn coBMe'reHør ÄByx o.4HOøMeFrHbrx no¡eËr Äar-r B pa60re
t6l.

llpzir,'epu $ 12 ø $ 13 nr'recre c reM Aaror raM npøMepbr roMorpar\4M c
rvt c toMoJrotllqecKøM no.neu) IIOJIff-
paóore [2] neo¡nosr{arlHocrb HoMor_
roqøTeJIbIroM c,uyqae.

nxoÀrzr HecKo.ribKo pas (uarqe
nee uøc.no) oÀHor¿MeHr{oe MHoto_napaMerpøqecKoe roJle' o IIa,Tox{r4uoc'tl4 arøx no¡eIi'petilaerc' Fre crorrbxe rpocro, KaK aHaJrorøqH¡uä Bonpoc B npoeKTøBHOnA npocrpaHcrBe qr4cila
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.A IUAXITVIUM PIìINCIPLE FOR SECOND ORDÐR
PARABOI,IC SYSTEI\{

bJ,

-\N'r-ON lil Lr RI.)S-,\N

(Cluj-NapocrL)

In this note we purpose to give a maximum principle for the modu-
lus of the solution of a parabolic system of equations whith partial deriva-
tives and to study the uniqueness of the solution of a boundary value prob-
lem. relative to these systems. We mention that for elliptic systenìs thc
problem of establishing of maximurn principles is studied in tire r /orks
[3], [4], l5]. For parabolic systems we also mention the rvorks U], [5].l. l,"t be f) C Iì"' a bounded domain s'ith bonndary I and closure
C). l,"t be IeR,T >0, lixed. andD:f) X 10, 

"i;theneach 
pointin

D willbewritten (x,t),where øeQ aud0 <t< 1. Wenote byS the
,,1ateral boundary" of dornain D, lhat is, S: {(x, t) e D, x e l', 0 < I <
<Tj, and ) the,,parabolic boundary" of domain D, that is, X : BUS,
rvhere B :A X {0}.

Iret

(r) t": f A¡¡ (x,Ð :+ rf,¿,(x,t){ + t,{*,t)u-*:{
¡Ft dxiÒ.vi ,= ð2í¿ ðt

be a second order system of differential equations with partial derivatives
where

(2) A¡¡, A;, Ao e C(D, M*,(R)), f e C(D,R")
and u: (ur, ,..., ün) is a vectorial-functiotr, ,w: I) n Rn,

D ef i uiti o n. The system (l) is cøll,ecl þørabolic on ø þoint (x, t) n
e D if for øny Í e R", À e R'', r øvod ), + 0 the ,ineqwali,ty

(B) f 6.on,1*, t)r)t¡ì,¡ Þ o
i,¡:r

tøhes þløce, ukere r* ind,icøtes trønsþosed, aector .r.

flocrynuno l5 IV 1974


