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IIPEHA MAKOBEUITAH, EICH MYMHHCXHFT 

0 ACHMÜTOTHHECKOM IIOBE^EHHH PEIHEHHÖ 
HEKOTOPOÖ rffllEPEOJIHMECKOfl II 

D A T B A HBJIH©TOH npoflOJiaceHHeM paHee ONYÖJIHKOBAHHOII C T a T BH 

[ L ] n0DT0My MH OTCHJiaeM TiHTaTeJiH K N P E ^ H ^ Y N E A C T S T B E O T H O C H -

T8JIBH0 0iipe,neJieHHìi,npe1i];n0Ji0»eHHH h IlyciB $yHKiiKH A. . , f , F 
H onepaTopn TaKHe ace KAK B npeflnsymeii C T A I B E . BBeaeii 
noflodHoro Tiina KaK o n e ^ a i o p ß , «ueäcTByBnmii H3 C (£2x1) 
B üpeflnoJiaraeTca BHnojiHeHHHMH ycjiOBiia 1 1 2 - 1 1 5 ' a Bue-

CTO NI ycJiOBHe: 

I i i ' . 3*> ,BeR V u e C 2 ( ß * I ) , 0 < b < / 3 [ u ( x , t ) ] < B. 

B cTaTBe paccMaipuBaeTCH ßojiee oömee ypaBHemie, geM paHB-
M E , a HM@HHOZ 

( 1 ) ' u t t + a [ u ] u t + ; [ u ] a = 2 ^ ( a ^ (X)U ) + y [ u ] 
i,j=1 V 

C T0MH Xe HaqaJIBHHMH yCJIOBHHMH (2) H rpaHH ÎHHMH (3) ÎTO 
h paHBme. Upeflnoj iaraeTcn, m o 

i 2 ' 
r i 6 ' . 3 a £ C ( ß x l ) BHnoJiHflioinee ypaBHeHHH ( 1 ) , ( 2 ) , ( 3 ) . 

BßeAeM cjieflyioinee .nonojiHHTeJiBHOé npe^nojioaceHHe : 
FI7' Ü0CT0HHHH6 a,A,t>,B BHüOJIHfliOT HepaBe HCTBa 

A < B + 2 V 5 b t V B _ V t < a . 
V 3 - V b 

ROKaxeu cJieAjnomyw TeopeMy: 
T e o p e M a l ' . . Pemeroie 3a,nara ( l ) ' j ( 2 ) , ( 3 ) npn 

cfleJiaHHHX BHine npeflnojio&eHHtfx 0rpaHHieH0. 
Ä0Ka3aTeJiBCTB0 STOß TeopeuK BO MHOTOM aHajiormmo .noKaaa-

TSJiBCTBy TeopeMH 1 . PaccMOTpHM B^ojib pemeHHH u = u ( x , t ) ypaB-
H9HHH ( l ) ' fyHKI^IO: 
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2 Z.MaKOBeiíKaa, E.MymHHCKHË 

(2)' ip(t) = 2 f ( C u 2 + 2 u u t + D u t + D Ai¿ ux. ux.) dx»i 

r^e C,D - HeicoTopue nocTOHHHue, TaKHe ^ito 

(3)' C > O, D > 0, CD > 1. 

Epa s Tom npeflnojioaceHHH nonnine rpajiBHoe BupaaceHHe asnaencs. no-

jioacHTejiBHO-onpefleJieHHOH KBaflpaTHOíi $0pM0ft. 

KaK B flOKa3aiejiBCTBe TeopeMN 1 noflC'-iHTNBaeM npOH3BOflHyio 

$yHKipiH npHMeHHH npaBHJio Jleäöinma, ito bo3moäho npH 

npHHHTHX npeflnojioateHHHX. Tor^a 

(4)' V(t) = f [caut + u2 + (u + D u t ) u t t + D ¿ A ^ u ^ J d x . 

ß 1 ü J 

ÜOflCTaBJMfl b 5Ty $opMyjiy u^^. na (l)' HaxoflHM, ito 

yj(t) = - / MÎU2 + (ot+D|i-l)uu + (Doc-l)ufldx + 

(5f I 1
 n

 J 

+ / [ ( u + D u t } a H v O + D Ç . W x . t ] d x + / ( » + % ) idx-
ffi M " 'J*' 3 Q 

3to ypaBHemie mojeho 3anHcaTt b BHfle 

lj/(t) - - / [ P u 2 + (c+DP-1)uut + (Dol-1)u
2 + 2 Aij u

x.
u
x ] 

(6)' * n 

^ £ l ^ [ ( u + D u t ) A l 3 \ ] dx + f (u+Du^dx . 

ß l,J" fí ß 
HcnoJiL3yH TeopeMy rpiraa u rpamniHHe ycjiOBHH (3) nojiy^iaeM, n o 

/•r n i 
\fi(t) = - f (3u2 + («+D(è-I)uut + (D*-1)U2 + J ] A u u dx + 

J L ¿j=i i áJ 

(?)' ß
 t 

+ j (u+Dut)ydx. 

a 

Bcjih BHnojiHeHO yojiOBHe H3 117' to corjiacHO [2^ cymecTByioT no-

cTOHHHHe C» 3tinojiHfliomi-ie (3)' h TaKHe, *ito noAHHTerpaJn>HaH 

íyHKiína nepBoro HHTerpaoia H3 (7)' HBJiseTCH nöJioscHTejiBHO onpe-

.ueJieHHOä KBaflpaTHOiï $opMoñ. 3a C h D npziseM HueKHO TaKHe no-
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O acKMiiTOTimecKOM nOBeflemm pemeHHii 3 

cTOHHHNe. Tan Ke KaK B MH npHflëM K saKJiK^eHHio, tuo cyme-
cTByioT HeKOTopne nojioacnTeJiBHtie nociOHHHHe N, M Tanne, qio 
fljiíi Bcex t Hi.ieKT Meció HepaBeHCTBa 

( 8 ) ' Ñ 4 > u ( t ) < V ( t ) ^ M <í>u(t), 

rfle <J> onpefleJieHO íopiiyjioñ ( 5 ) b [ l ] « 
nocTynan KaK b 1 moncho ,noKa3aTB cymecTBOBamie TaKoM no-

jioscHTeJIBHOS nocTOHHHOñ K H HeoTpimaTejiBHoM P, tuo 

(9 ) ' v ( t ) < -K <Dü(t) + y (u+Du t )^dx 
ß 

h flajiee 

d o ) ' v ( t ) < - 4 v ( t ) + p W c t T . 
M 

KaK npn flOKa3aTejiBCTBe TeopeMtr 1 OTcœ,na BHieKuji, *ito cyme-
óTByeT nocTOHHHan: 

(11 ) S = max 
( ¥ ) • H -

laKas, ITO 

( 1 2 ) 
u N 

tlTO 3aKaHiHBaet ,n0Ka3aïejiBCTB0 TeopeMN. 
PaccMOTpHM ceñiac ô HOpoflHOe ypaBHeioie BH â 

n 
(13) ' u t t + a [ u ] u t + ß [u] a = £ 

i,j=1 i 3 
npn Tex xe HaqajiBHtix (2 ) h rpaHHiHHX ycJiOBirax ( 3 ) . .HOKaaeM, 
i t o HMeeT 3^eqB Meûio 

T e o p e m a 2 . Hpn bhüojihshhhx yKa3aHHHX Bume npefl-
noJiosceHHHX peineioie sa^a^n ( 1 3 ) ' , ( 2 ) , ( 3 ) orpammeHO h cTpe-
MHTCH OKcnOHenipiajiBHO k HyjieBOMy pemeHHM npH t —<x>. 
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4 H.M.aKOBertKaH, E.MymHHCKHK 

J O K a s a i e i B c i B O i EepByio iacTt TeopeMH ,n0Ka-
3HBaeM TaKace KaK b TeopeMe l' . yraTHBaa to, ^ito = 0 no-
JiyiaeM HepaseHCTBO (10) BHfla 

M 

OTCiofla, KaK b flOKa3aiejii>CTBe TeopeMH 2, npHXOflHM k HepaBen-
CTBy 

(15)' < HJ(O) exp^- J - t J . 

BBHfly HepaBeHCTBa (8)' HMeeM 

(16)' < D H ( t ) < 4 v ( 0 ) e x p f - l t ) 
u N \ M / 

Tito flOKa3HBaeT TeopeMy. 
TaKsce KaK b TeopeMe 3 moscho 3,necB ,noKa3aTB, kto npH cse-

JiaHHHX npeflnojioxcemiHx HyjieBoe pemeime 3a,nain (13)', (2), (3) 
aCHM^TOTHUeCKH yCTOM^HBO. 

JIZTEPATyPA 

[ij H. M a K O B e u ; K a H , E. M y m H H C K u M : 0 acHMnTo-
M i e o K O M noBeseHHH pemeHHii HeKoiopoit rrniepSoJiimecKofi sa-
lami , I., Demontratio Math. 5 (1975) 289-297. 

[[2] B.M. C T a p a c H H O K H i i : ^ocTaioiHHe ycjiOBHH ycTofi^H-
BOCTH OflHOH MexaHHieCKOS CHCTeMN C OflHOit CTeneHBIO CB060-
flti, Prikl. Mat. Meh. 16 (1952) 369-574. 

INSTITUTE OP MATHEMATICS, TECHNICAL UNIVERSITY OP WARSAW 

Received May 19th, 1973. 

- 1 1 2 -


