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1. BBeAeHHe 

ÔTa CTaTbH HanHcaHa HB. OCHOBe H3YQeHKH HeKorropblX 38,IJ,&tl B 'r'eopHH 

xHHeAHoR 'r'epMos~aCTHtlHOCTH. B Te~e~e nocne~HX neT S/TOA np06xeMaTk
xe nOCBHlfteHO amora pa60T (CM., Hanpoep/I- ,7,10-12 , ... ), B KOTOpHX 

onpeAexHDTcH CBoRc'r'B8 npH6~H&eHHOrO pemeHHH, noxyqeHHoro AHCKpe'r'H3a
UHeA no BpeMeHH H npOC'r'p8HCTBY. 

B 3ToR CT8Tbe paCCMaTpHBaeTCH cna60 CBH3aHHaH CHCTeMa ASYX 3BOmo
QHOHHHX ypaBHeHHR (napa60nHtleCKOrO H rHnep60nHqeCKoro), B npaBHX tlaC'r'HX 
KOT~pHX H8XOAftTCn onepa'r'opbl THnB Bo~bTeppa. BBeAeHO onpeAexeHHe cna60
ro pemeHHH H AOKa38HbI TeOpeMbl ero c~eCTBOB8HHH H eAHHCTBeHHOCTH B 
a6C'rpaKTHHX B~eCTBeHHHX rHnb6epTOBHX npOCTpSHC'r'Bax. B AOKa3a'r'e~bCT
B8X HcnOXb30BSH ,e'r'OA POTe (AHCKpe'rH3aUKH no BpeMeHH HnH MeTOA npaMHX) 
H 'r'eXHHKa H3 / 5, g • 

2. Onpe.u.eJIeHHIt H npe,IlnOJlOJleHHH 

I1yCTb Y, II - BelIleCTBeH:HHe rHJI1l0epTOBH npOCTpaHCTBa c HOpMaMR
II ·11, I·LH Y xo.. naK'l'HO BJlOlleHO B H (y 44- lI) ; Y* H H*- conpa

lIeHHlie npOC'r'peHCTBa K Y H H • HenpepblBHYD 6H~HHeRHyIJ 4>oplly Mea,JtY 
Vé Y H z l: Y* 0603Hallae.. lIepes <z,v> H npOMelKY'fOK <O,T>( T<C>O) 
lIepes J • tlac'r'O 6YAe.. nOJIb30BaTbCH npOCTp8HCTBallH 'r'Hna C(J ,X) 
Loo(J ,X) ,L2(J ,X) / ,rAe x - npOC'r'paHC"l'BO BaHaxa (HX CSORCTB& 
IIO&HO HaA'r'H, HanpHJIep, B 8/). CHMBOJ1Y __C ~ ) 060SHallal)T CHJlbHYJ) 

(cJla6ym) CXOAHMOC'r'H. 
Onpe.Q.eJIeHHe 2. r. EcJIH X, Y - npoCTIIlHC'fB& _BaHaxa H ~E (0,1 > 

'r'0 LiPol ( X, Y) - MHOlleC'r'BO BCex «IJyHKQHR g: X -+- Y ,,ItJlH KOTO
pHX 

eX.! g( u) - g( v) ~ y!: C 11 u-v n X Vu, v € X • 

~H ~=1 6~ell nHCaTb Lip(X,Y) = LiP1(X,Y) • 

Onpe,lleJteHHe 2.2. Ec.nH x, Y - npOcTp8HCTBa EaHaxa H I - IlpOMe-
Zy-rOK B R ,'r'0 Lip(IxX, y) 1ift0zeCTBO Bcex lfJyHKUHR g: IXX ..... Y , 

,ItJlH KO"l'Opux ~ 

~g(t,u) - g(t',v>D y6C(lt-t'! +lt-t'l uurr + Hu-vUx)x 

Vt,t'f' I Vu,v€.X • 
)1: 

8b'M:r.h.II,.Lu~11 KHCTltTYT \ 

9a~~i~! 9CC~~a03aUsl 
r:::l..~l::. m...jf"l!TC'U: AI. 



Onp6g61I6HHe 2.3. Oneparcp M : L co (J ,lI) - L oo (J ,lI) HBJIHeTCH' 

onepaTopOM THns BOJIbTeppa TOr~S H ~OJIbKO TOr~, eCJIH 

(u Cs) ::: V(S) n.B.B J) - ~M(u)(s)::: M(V)(S) V BE J). 

IJyCTb E : Lip(J ,H) -... Lip(J ,lI) onepaeop TI,ma Bonseeppa H 

G : L oo (J, y) -.. L~J ,Y) MMeeT B~ 
t 

G(v)(t) =5 K(t,s)v(s)ds , K€ Loc(JxJ) • (2.4) 
o. 

,lJ.aJIee 4JKKCHpyeM f € Lip(JxH, Y*) H HenpepIXBHIXe (5HJlHHeRtme <fx>PIm 

p(u,v), a ( t ; x , y ) , a 2 ( t ; x , y ) , r(t;x,u), r 1 ( x , u ) , d(t;u,x),1

g(t;x,y), b(t;u,v) ~~H u,V€ II; x,yé. Y t 6. J • 

B 3TO~ CTaTbe (5y,AeM pSCCMaTpMB8Tb npo6JIeuy
 

~ HaATH u,v TSKHe, ~TO
 

•( i ) u € L2(J , y) n L 00 (J ,lI) 

v E L OQ (J , y) (\ LiP (J ,H), &- € L 00 (J ,H) 

(ii) u í O) = U € H, v(O)::: V e Y ~t(O)::: V € H 
o	 o . ' 1 

(iii) MMeeT MeCTO (2.5) 

- p(Uo' lf(o» +	 S[-p(u(t), ~) + a1(t;.u(t), lf(t»Jdt:::
 
!J
 

= -r ' t.P(0»	 r(t; u.(t), tp(t»++ JL-r1(v(t), ddi(t}) + 

:J 
1(Vo 

... d(t; u(t), lf'(t)}+ d(t; ~ , tf(t»+ g(t; G(v)(t), tf(t» + 

+ g(t; v(t), lf(t»+ <f(t,E(v)(t», tf(t)'7 ] dt, 
(2.5) 

-p(V1 , \{-'(O» +S[ -pC ~, ~) + a 2 ( t ; v(t), 'I'(tn] dt
 

:J
 

::: S[-r1(\f(t),u(t» + r(t;u(t), \P(t» + b(t; dãt t ) , 'fi (t» +
 

:J
 

+(f(t,E(V)(t»,'Y(t»] dt ,
 

,IVISI	 scex cU ~ H1(J ,lI}11 L 2 ( J , Y), W(T)=O • r~e W::: e, 't' ;
 
1


H ( J , H) ::: {v € L 2 ( J ,H) : *€ L 2 ( J ,H) J 
H npoH3Bo~HWe B	 CMHCJIe ~HC~pH(5YQHA D'(J,H) 

3ueQaHHe 2.6. BHJnIHeftHHe 4toprAI p(r,d,g) B paaJlHtlHHX 

Biip8.&eHHHx B (2.5) yo&ell ClUf'!'8Tb pasHHD:, HO OHH ~OJImm nO~HHH'!'hCSI 

YCJIOBHJDI '!'eopeMH 4.5. To ae C81IOe IIMeo'!' )faCTO H AJIft WmtQKM f 11 

onepaTOpa E • 

2 

3811el1aHHe 2.7. B ~bHebell CH1iIBOJIH C, E., cf. (5ylJYT 0(503Ka-qSTb 

nOJIOOTeJIbHIi6 KOHC'I'aRTIX, ICOToIHe B pasJDl"QHHX MeCTax MarY'!' 61ll'b p83

HJam; e o(So3Ha-qaeT MaJIYJ) KOHCTaHTY H Cs ::: C( t )". 
~B 6MJlMHeftHYX 40PM p, a 1 , a2' b, r, r 1 , g , d 11 OnepaTOpa E 

6Y,IJ,eM npe~nOJlaraTb CJIe,u,YDII\He YCJIOBJlH ( Vt E J; fi =0, 1) 

ptx,x) ~C11x12 ,	 (2.8) 

\p(:x,y)I~Clxl lz l.	 (2.9) 

p(x,y) = p(y,x) 7	 (2.10) 

)}C 1	 IIz11 2 - clzl 2 
, (2.11)a 1(t;z,z) 

laV)(t;z,v)I!:Clzl1 I~D,	 (2.12) 

a ( t ; z , z ) ~ q, IzU 2 - C Izl 2 •	 (2.13)
2 

I· 

~	 ( t ; v , z ) , (2.14)a2(t;z,v) a 2 

la~À) (t;z,v)J~caz~ IvU,	 (2.15) 

lrj(z,x)l f.cOzll Ixl,	 (2.16) 

Ir (). ) (t; z ,x) I~ C IzU Ix I .	 ~,2. 17) 
[ .. 

;, . 
IgO)(t;z,v)1 f clzlIl/v(/,	 i 12.18)! , 

·rd(~)(t).x,z)1~ CIxll!zll,	 (2.19) 

Ib {ft} ( t ;:x, y)/!:.. C Ix I Iy / ~ , (2.20)
! ~: ,~ 

,IVIB BCex x,y ~ H M z,v E.Y , r.l'e .w(P'>(,t)X'J:) • ~p w(t;x,y), 
'; : ,; t 

IE(V)(t·) - E(v)(t')1 ~ /t-t 'I L( /tv Bc «o, t~ ,~)? f1;:fffiLco(<'o,t>,H) )(2.21) 

~	 Bcex t,tt~ J; t'.(t; L E C(R+,R+); 'flvl; Lip(J ,H) • 

3. AnpllopHl:ie OIletlKM 

B ~OKaSa'l'eJIbC'l'Be CYJI'eC~BOB&HIIJI pelleHMB PC-1 IIH McnOolbsyell 

lIeTO,q POTe. Paso6bell O'fPeSOK J Ha n paBHUX qac'l'eA (t _
1

, ti>i 
i=s1, ••• ,n; h ... T/n; ti'" ih • )tJrJl ~HHoA cWHltQKJI w(t) BBe~ell 

cJ[e~e 060SHaqeHJIft 

3 



nr -, 

(3.2) 
W. = w(t.), hW = t.«, - w. 1 )/h, s:2w. = Õ(Sw.;) "J111 1=1, ••• ,no ab ~ E.a2 + Cé b2, a,b~ R+~ 2 i ~ ~- ~. ~ 

(C~pOB8HHe no qaCTRM AJI.R 6HJIHHeftHgx ~pM)CHa~a 6YAeM paCCM8TpHB8Tb npo6neMY 
J
 

PD-1. Haf.tTH Ui' V 1 E Y (1<::', ••• .n) T8KHe, ll'l'O
 ~ e(t - w _ = e(tj;Zj,wjJ - e(O;zo'wo)  (3.3)i;zi'Wi 1 1} 
t=-f 

(1) "c = Uo ' Vo = Vo' 5vo = V1, v_ 1 = VO _I hV1 -t Le(t &zi'wi _ 11
i-1; 1) + õe(t i;zi'Wi_ 1)}

," i.ç"
 
U ' V1f: H , VoEY
 (C~pOB8HHe no qaCT.RM ,IVlSI CHIOIe'l'pHmtHX 6HJIH!{enHwc lflopII)

o 

( ii ) HMee'l ..eCTO (3. 1) ~ e(t zi_1,zi) = ~ Le(tj;Zj,Zj! - e(O,zo'zo) +
i;zi 

i.=<l (3.4)
p( õUi' tf) + a1(ti;ui' CP) = r 1( 8vi' t.f) + r(ti;ui, lf) + d(ti,ui_'1,Lf)+ J 

+Li e·(t ÕZi' ~Zi)h2 - be(t i ; Zi _ t , Zi _ 1 )h } J.i ; 
+ d(ti;ôvi'c.f) + g(ti;Giv,cf) + g(t i ;vi _1' !f ) + <f(ti'EiV),lf>'(3.1) i={ 

]eMM8 3.5. QyC'l'b BNnOJIHeHH YCJIOBHR TeOpeMH 4.5. Tor~ c~ecTBY-p(8"2 v i , 'f ) + a ( t ; v i , ljI) = + r'(ti;ui,'P) +
2 i -r1(o/,ui) 

DT e~HC'l'BeHHIile 3JIeMeHTIi ui' vi € Y , ftOTOpble .RB1UiJO'l'CR penenaea 
PD-1 AJISI i=1, ••• ,n H 11<'h • i.o 

.D.OK838TeJIhCTBO : BCJIsACTBJtI8 Vi = v +I. O" v .h ·MOllHO 
+ b(t i ; S"vi,'t') + <.f(ti'Eiv) ,4'> 

. o . JAJIa acex tf ,'f' E. y r i::1, •••• ,n ; rAe uaaaoars (3.1) B <lX>pue J= {
 

Riv = R(~i_1)(ti) R = E, G
 
~ P(ui~ lf) + a1(ti~ui' tf) - r 1( b vi' cf) - r(ti;u±, Cf)
V = V 1 , n ( t ) = V te<O,h>i _ 1 i _ o 

\ 
V _ +(t-tj)S"V t€<'~j,tj+1> j=1, ••• ,i-:-1j 1 j - d( ti; Ov , lf) = *- P(u i _ i- d(t i ; u i_ 1 ,lf ) + g(ti;Giv,lf) +

i 1-, Cf ) 

+ g(t tf) + (f(ti,Eiv), v>,V _ t €<ti,T> • i;vi_1,i 1 

IJoCJIeAOB8TeJIhHO ARa i=1, ••• ,n 6~eM pema'l'h PD-1 • Iloc.ne 3Toro ~ p(bvi'~) + ha2(ti;ôvi'~) + - b(ti;ovi'~) - r(ti;ui~)=r 1(o/,ui) 
nocepoaa flJyHKIUlIf POTe U (x , t ), V (X, t ) KaK IlpH6JIlmeHHHe pemeKH.R

n n 1 ~ 
npo6J1eMH PC-1 B TOM CMI:lCJIe, lI'!'O OHII C'l'peIlUlTCSI K pemeHIID PC-1 B = h p(bv _1'\\' ) - 8.2 ( t i ; v ,'!') - ~a2(ti;ÓVj,'P)h + (f(ti~Eiv),,!,>.i o 
HeKOTOpYX ~KQH~HaxbHHX npoCTpaHCTB8X, J=i 

EcJIH nOCJle~OB8TeJIbHO AlI.R K8lt,ItOI'O i=1, ••• ,n RCIl0JIl,30BaTlJ JfeMMY .n8Kcat = oZn(t) = Zo 
MHJihrpaM8, Mb1 nony'QseM YTBe.PJl.l\eHHs JieMMN. 

Zi_1 t e (t _ , t i > , + (t-t i_ 1)ÓZ i i 1 JIeMM8 3. 6. ~CTb BlinoJIHeHhl YCJIOBHJt TeOpeMH 4.5. TorAfl C~eCT'BYlO'l' 

C , h ,. O '!'tUtHe, q'f0o . lot = oZn(t) = Zo 
2h IUi I + lõvil + IviU + tl/ujll + Ivil + 1=[ /u j - u·_1 1 + 

J-'::1 ):''1 JZi t E (t i _ 1 , t i > 
(1) (1) + I bV j - bVj _ 112 

+ IlVj - Vj_1g21~c 
,IVlB i =1 , ••• , n H Z = U, v, V IlpHtleJl Vo =V1 

,lla.nee 6YAeM IlOJIb30B8ThC.R CJIe~HJ4H 4IoPMYJUUIH ~.R BCeX i=1 , ••• ,n H h <.ho 
(Hep8BeHCTBO DHr8) ~OKasaTenhCTBO. EcnH nO~CTaBHM lf=ui h B (3.1)1 H npOCyMMHPY

), nOJIyttaeM // 

eu 0'1' i=1 AO i=j (1 f j ~ n 

54 
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Ir 
I 

J J	 
AnpHopHHe oueHKH HeMMH 3.6 ~amTL [p (bUi ' u j . ) + 8. 1 ( ti; ui' ui )] h = L [ r 1 (Õvi' ui) + r ( ti; ui' ui) + 

;'=1	 L-=1 (3.7) 1~(t)!~C 'ri t E J fi - ~ f C , (4.1)
+ d(t + d{ti;SVi,Ui) + g(ti;Giv,Ui) +	 un 1J2(J, Y)

i;ui_ 1,Ui) 

I) 
2dt
S1un(t) .:. un(t-h)1 ~ Ch , (4.2)
 

+ g(t i;vi_ 1,ui) + (f(ti,lé\V),Ui >] h • 
J I ' v~ 1) (t)! ~ C II ~n (t)~ ~ C n. B. B J (4.3)

nocne~oBa'1'enbHO, Hcnonb3YH (3.2),(3.4), nepexo~HM K 

j 1 j	 S1'il~1) (t) - V~1) (t-h)12dt~Ch , ]Ivn(t) - 2 dt {. cn , c1 [ 2 ~ 2 ~ 2 (3.8)	 v n(t-h)12 !u j I +?---. (ui - j + (G1 - E) ~.Jui~ h ~Ui_ 11	 3· J (4.4)
j L.:: i j (.=1 

~I-.r1(Õvi'ui)h + C~( 1 + ~ A~h) , i. 
II'~e I.=i 1.-=1	 TeopeMa 4.5. TIpM BHnOHHeHHH YCHOBH~ (2.4),(2.8)-(2.21), 

2	 2
A.	 == max /uk/ + max I ôvkl2 + max Uv k l/ + L~ukll2 h • f €. Lip(JxH,y*), E ELip(C(J,H), C(J,H» c~eC'l'ByeT paueHHe 

1 1~kfi 1~lc~i Hk,Ü k=1 npol5neMH PC-1 

Teneps nO~C'1'aBHM 'iJ = 8v h B '(3.1)2' npocyaooipyeM 0'1' Le l nOKa3aTeHbCTBO. 3a~HKcHpyeM Lf E II 1(J .mn 1J2(J , y), tf(T ) =0 •i 
no i=j (1 'j ~ n ) H nOJIyllHM IloC'1'pOMM ti. 

j j	 (i=1, ••• ,n) , Lf = tp(O)tf i = *Jtf(x,t)dt o

~[p(Õ2v., Ov.) + a ( t . ; v . , SV.)]h = Ll-r + (3.9) t:i.-1
 
. 11 2 111 . 1(bv.,u.)11
 
\."'1. t'"1 M ~KUHM ~n(t) lfn(t}
 

rrO~C'1'aBHM Lf = tfi h B (3.1)1 H npOCyMMMpyeM 0'1' i=1 )\0 Leri • 
+ r(ti;ui, b Vi ) + b(t i ; DVi, ÓVi) + .(f(ti,Eiv), bvi >] h 

BJIaI'O~apH (3.3) )1,JIH P , r 1 nonyttaeM 

Bane~cTBH9 (3.2),(3.4) MMeeM	 - s[ d!f. (t)
p(un(t), <fn(t» - p(U ' lfo~ + -p(un(t-h), --ih--) +o
 

2 
112}] + (3.10) ~
4 [I&vj 1 +tiIb Vi - bVi-j12 + Ivi - Vi _ 

+ 8,1,n(t;un(t), if'n(t»] dt = r 1(vn(t), lfn(t» - r ' tf ) +
1(Vo o 

..J J .I dlfn(t) 
+ -- ) + rn(t;un(t);tfn(t» + (4.6)r

+ (4 -E.)IlVj~2~- ~r1(bVi,Ui)h + ê~U,u)2h + CE.(1 + [Aih) • ~ 
SL-r1(vn(t-h), 

dt	 , 
1..::1 1..=1 1:=1 

~OPMYnH (3.8),(3.10) )1,JIfl ~OCTaTOtUIO MSJIOI'O E ,1J,8J)T + dn(tjUn(t-h), fn(t» + dn(t;V~1)(t), !fn(t» + ~(t;Gn{Vn)(t),qJfJ)+ 

2	 2 2]
tUui-ui _ j I +,lávi - 5vi _ 1/ + aVi - v i_ 1n + Aj~C(1 + ?:Aih)	 + ~ ( t ; v n ( t - h) , i:fn ( t ) ) + t.. f n ( t , En (~n )( t ) ), ifn ( t )>] d t • 
~-="	 ~= f 

O~cm~a, nOHb3YflCb HeMMoA rpOHyona, nOHyqaeM HeKo~oe YTBep~eHHe. 

4. CYmeCTBOB8HHe H enHHC'1'BeHHOCTb 
AHSJIOI'HtlHIAI ny'l'eM.IVlfl \fi E H1(J , H)f1 L2 (J , Y) , '-/J (T) =0 H3 

BBe~eM cne~~Me 0603Ha~eHHH (3.1)2 BH'1'eKae'l' 

wn(t;X,y) = w(t j ;x,y) , w = a 1 ,8.2 , r , d , g , b ,	 4 
t 

P(V~1)(t), lVri(t» - p(V1, lf ) + SL-p(V~1) (t-h), lfin(t» + 

~	 
o 

~(z)(t) = R(z)(t ) , n = E, G	 9
j 

+	 + (4.6)2O,2,n(t;vn(t), qin(t»)]dt =S[-r1(\fJn(t),un(t» 
n

"	 ,f (t, !) = f (t j , } ) , 

+ r n (t;~ (t) 'o/n (t) + bn (t; V~ 1.) (t) '\P (t) )+<fn(t),E (vn)(t.))/tnÜ.);>]cl.t.n n 
nTra t €(t· 1,t.) H j =1, ••• ,n""",. J- J 
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'-1 
! ~ ,
 

Hcnonb~Y~ neMMY I.3~I8 H3/
6<HUeeM 

dlf'n 
<Ir" 

d~ 
----... rlt 

d't'n 
'"dt"" ----. 

d'P 
dt B L 2(J,H) 

(4.7) 

tf 
n 

--..po.. tf "lfn --.. \.}J B L2 ( J S) a (4.8) 

BBH,D,Y (4.I)-(4.4) H JfeMMbI 1.3.13 H3/
6/ e~ecTByeT UEL2(J ,_Y) , f

,D,JIH KOToporo r'(4.9)
~~ U B Lê(J,Y) 

dv
H V E Loo(J, y)n Lip(J ,H) , <rr e LcJ J , Ir) 

T8KaH, llTO 

C(J,H) (4.10)
V ~ V B-n 

V ~ V L
2

(J ,Y} (4. II)
V ~V Bnn 

V( 1) --1 dV L • (4.12)
'n crr A 2(J,H)
 

Bc.na,nOTB1!a (4.3), (4. 10) li Y c.4H nerRO BH~eTb, QTO
 

(4.13)GV -1 Gv B L (J ,Y) 
n 2 

(4.14)V .-". V B 0(J ,H) • 
n 

~OPMYnH (4.9)-(4.14) MMeDT MeCTO TonbKO AnH cneQH8nbHHX no~ocne,no


B8TenbHOCTe~ M3 \un) , tvn1 , KOTopble OnHTb oóo3Ha~aeM ~epe3
 

tlJ-n}' {vn 1 ·' 
ECJIM YCTpeMHM Tenepb n K ÓecKOHellHOC'l'K B (4.6), aa OOHOB8Hlfi{
 

(4.1)-(4.4) H (4.7)-(4.14) non~aeM (2.5). C~eeTBOBaHlie npe~ena
 

nORaEeM 'l'OnbKO AnH oAHoro ~neHa (4.6), AXH OC'l'anbHHX 3'1'0 nonyqaeTCH
 

aRaHOrHllHbIM ~eM.
 

HCHO, qTO ; g(t;x,y)dt - HenpepblBH8H 6HJIHHe~afl ~pNa
 

B X HL2(J,Y) L2(J,Y)

J l s (t;v (t-h),f (t)) - g(t;vn(t-h), ifn(t)) I dt ~ Ch • 
'J n n n I 

iloJIb3YHCb (4.4),(4.8),(4.11) HeTpYAHO nOK8aaTb, ~TO 

S[g(t;Vn(t-h)'~n(t)) - g(t;v(t),rf(t))]dt =S[g(t;Vn(t-h),'lfn(t)- !f(t))+ :)' 
~ ~ \ 

+ g(t;vn(t-h) - vn(t),tf(t)) + g(t;vn(t) - v(t), tp(t))] dt -+-- o, (I 
'f'\ e.I g"Ct;vnCt-l>.l, fnCtlldt ....... JgCt;vCtl. <fCtll dt • '1
 

TeopeNa 4.15. nyCTb BblnOnHeHH ycnoBKH 'l'eopeMH 4.5. EcnH 
. ~
 

g(t;G(v)(t),~(t)) E g(t; Sv(~)dT ~ ~(t)),
 
o
 

g('t; v(t), tf(t)) ::i O 

'l'or~a c~ecTByeT e~HHcTBeHHoe pemeHHe PC-1 
gOK&3aT9JIbCTBO. C~eCTBoB8HHe BHTeKaeT HS Teop,eMN 4.5. ilpH 

~oKas8TenbcTB~ e~C'l'BeHHOC'l'H HcnonbsyeM H~eD Hs/97 (rn.lV-TeopeMa 
3.1). nycTb a~aqa PC-1 HMeeT ~B8pemeHHH HU1'V1 u2,v2
 
Tenepb Onpe~eJIMM cne~~Ke ~RQKH
 

t 

u = U 1 - U 2 ' V = V1 - v2 z(t) =Su CaIds 
i;: o 

ws(t) =J z('l: ) d'L o ~ t ~ e 
S 

o s<t~T 

t 

. ya(t) =5v('t:) d1: o ~ t ~ a 
r; 

o a<.t~T , 

x(t) =J
Q 

v (-r:) dlf: O~t~a 

-t 

~erKO BH~eTb, ~'l'O 

5e 
dws(t) dz(t) 15p(u(t), ~ ) dt = p( ~ , z(t)dt = 2 p(z(s),z(s)), 

3 o 

Sa 1(t;u(t),wa(t))dt -S[a~1)(t;z(t),V/s(t)) 
1

c + a ( t ; z ( t ) , Z ( t ))] d t ., 
, o 

dW (t ) SSaJ r 1(v(t), --nr-)dt = r dt ,1(v(t),z(t))
 
~ o
 

-s 

Sr(t;u(t),Wa(.t))dt = -j[r(1)(t;z(t),W + r(t;z(t),z(~))] dt
a(t))

~ o
 
s
 

S d ( t ; u ( t ) ,'Na ( t ) )d t = -J[d ( 1) ( t ; z ( t ) ,Via ( t )) + d ( t ; z ( t ) , z ( t ))] d t , 
3 o 

5dCt; dãít l 'WsCtl)dt :![dC1lCt;vCtl,w + dCt;vCt),zCtll] dt, sCtll 
~ o 

dv(t) dy ("t) ,
 
. 5p( ~ J at-- ) dt = ~ p CvCs) ,v(a) )
 

~ 

8 ~ ! 
i I 

9 



s 
Ja 2(ti V(t)'YS(t»dt = - ~ (a2(OiYs(0)'Ys(0»)+Sa~1)(tiYs(t»~it)cLtJ, IlyC'l'b	 

i; 
~ 

5r1(ys(t),u(t»dt = - fr 1(v(t),z(t»dt , 

o 

~ o s
5b( t ;~ ,ys ( t ) )dt =- Slb( 1) ( t iv( t ) ,ys ( t ) )+b(t ; v( t ) , V( t ))1 dt ) 
1 o
 

s
 

5dtju(t),ys(t»dt = -J Lr(1)(t;z(t)'Ys(t» + r(t;z(t),v(t))] dt 
3 o 

PaCCMO!pHM p83HOC~b B~eHKR (2.5),nonyqaeMHX ~g pa3HHX pemeHHR, 

nO~C'l'aBma lf =we H 'f' =ys . Ha OCHOBB.H1illf HaIIIl1CaHHHX BHm9 lflopMY.n MH 

nOJIyqaeM 

s
 

~ p(z(s),z(s» + 5La1(tiz(t),Z(t»  r 1(v(t),z(t))] dt 
o 

S 

=5[-a~1)(tiz(t),Ws(t» + r(1)(t;z(t),ws(t» + r(t;z(t),z(t» + 
o 

+ d(1)(t;z(t),ws(t» + d(tjz(t),z(t»)+ d(1)(tjv(t),w.(t» + 

+ d(t;v(t),z(t» + g(tjx(t),ws(t» + (4.16) 

+ <f(t,E(v2)(t» - f(t,E{V1)(t»,ws(t»]	 dt , 

s
 
~[p(v(S),V{B)) + 8.2(0;X(S),x(S))] dt =
+ Sr1(v(t),z(t»
 

~ o
 

= J(- ~ a~ 1) ( t ;yS(t ) ,yS( t » + b ( 1) ( t jv ( t ) ,yS(t)) + 
() 

+ b(t;v(t),v(t» + r(1)Xt;z(t),ys(t» + r{tjz(t),v(t» + 

+ <f ( t, E(v2)( t)) - f ( t , E ( v 1)( t )) ,Y8 ( t )>]	 dt 

(3~eCb BH nOX&30B&nHCb TOZAeCTBOM Ys(O) = X(S) .). 
Tenepb npo1!YMJIHpyell (4. 16) 1 H (4. 16)2). AK8JIOrHllHIDI nY'l'ell, K&K B Teo

palie 4.5, HcnOXbSYH HepaBeHC'l'BO 

SS	 IYs(t)~2' dt =J~x(s) - x(t)1 2 dt~~Kx(s)a2 + ~~X(t)~2 dt 
o o o
 

H9Tpy,lJ;HO nOKaaa!b, '1'1'0
 
S 

'(v(s).I 2 + ( 1 - cs)fix(s)U 2 +lz(s)1 2 + (1-E)Sa z ( t )1
2 dt~ (4.17) 

s ~ o 

~CE.~(nvu~«O,t>,H) +Hx(t)/I2 + /z(t)1 
2 

+Jlz('t)n 
2 d't:] dto 

10 

F(t) UvU;(<.O,t~,H) + ~xlla«o,t>,y) ;- /lzlI~(<.o,t/,H) +S~zrrJlI2clt. 
~H ~ocTaTO~O Manoro E Ha (4.17) BHTeKaeT o , 

Iv(s)! 2 ;- (1-Cs) /lx(s)1I2 +/z(s) /2 + J/lz(t)11 2dt ~C fF(t)dt ~ (4.18) 
o o 

T.e. 3so>0 VSE.\o,so>:
:\	 Iv(s)1 2 + IIx(s)~2 + !z('s) (2 + l"z(t )1 2dt ~ CfF(t) dto (4.19) 

o o 
I 

{ EcJIH ! - npOH3BOJIbHaH 'rOtlRa B <o, So'> , Tor,n.a ,D,JIH K~oro S E <O,"5 > 
HNeeM 

s j 
2Iv(a){2 + Hx(s)U + \z(s)\2 + Sllz(t)1I 2 dt !: C5F(t) dt 

o o
H BB~ 3Toro ~ 

F( ~ ) ~ c JF( t) dt • 
o 

JIeMMa rpOHYOJIa naee F( ~ ) = o. M3 npoH3BOJIa B BH60pe ~ CJIe,IU'eT 
F(so) = o • OTcD~a JIerKO B~eTb, ~TO u(t) = 0= v(t) n.B. B 

<0,8 o > . I1oBTOpllJl paCCYJl,U.eHHe,D,JIH t E «s 07 28 o > ,y6e,n,RMCSI, 
~TO u(t) =0 = v(t) Ha 3TOM npOMeMyTRe. MTaK, B ROHe~oe ~KCJIO ma
rOB ~ORalIeM 06patI\eHHe u( t), v( t ) B HYJIb AJlH scex tE J 
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Cno~Ka M. 
0 Cna60M pemeHHH O~HOH CHCTeMW KBasH
nHHeHHMX HHTerpogH~~epeH~anbHhlX 
3BOniD~OHHhlX ypaBHeHHH 

PS-87-765 

PaccMaTpHaaeTCH cHcTeMa gayx KBa3HnHHeHHMX HHTerpo~H~
~epeH~HanbHhlX ypaaHeHHH /rHnep6onHqecKoro H napa6onHqec~ 
Koro/ B qacTHhlX npoHsBoAHhlX. AaHhl AOKasaTenhCTBa c~ecTao
BaHHH H e~HHCTBeHHOCTH cna6oro pemeHHH. llpH AOKa3aTenbCTBe 
c~eCTBoaaHHH pemeHHH HcnonhsoaaH MeTOA PoTe /MeToA npH
Mh~ HnH AHCKpeTH3a~HH no BpeMeHH/. 

Pa6oTa BhlllOnHeHa B na6opaTOPHH BhlQHCnHTenhHOH TeXHHKH 
H aBTOMaTHsa~HH OHHH. 

Coo6weHHe 061teJlHHeHHOI'O HHcnnyra Jl.llepHWX HCCJie,llOBilHJdi. Jly6Ha 1987 

Tiepeaog O.C.BHHo~pagoBoH 

Slodicka M. PS-87-765 
About Weak Solution of a System of 
Quasilinear Integrodifferential Evolution 
E~at~ns 

A system of two partial quasilinear integrodifferenti
al equations (hyperbolic and parabolic) is studied. The 
proofs of the existence and uniqueness of the weak solu
tion are given. The proof of the existence of solution is 
done by Rothe's method(method of lines or discretization 
in time). 

The investigation has been perfor~ed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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