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Es wird eine Anfangsrandwertaufgabe im Halbraum lR (x3 > 0) für die Stokesschen GIei-
chungen mit Brucksichtigung der Oberfliichenspannung in den Randbedingungen betrachtet. 
Die eindeutige Lösbarkeit dieser Aufgabe in Holderschen,Räumen wird bewiesen. Der Beweis 
beruht auf den Abschhtzungen/der Losung in nO0 = {(x t): x E . IR,3, t > 01, die mit den Metho-
den der Theorie der Fourier-Multiplika.toren erhalten wurden. 

B noJlynpocTpaucTBe R 4 3 (x3 > 0) ua'IaJIbIlo- paea aiaua in JuiHefliloft 
cucTeMbi CToKca C rpaH}!uM YCJIOBHem, yHTbBaIOtIWM noBepxnocTuoe HaTHMeIufe. 
!1oRa3ana oH03IlaqHaH pa3pemi1NIOCTb aTofl 3aAa qH B npocTpaHcTsax FeJIbepa. LoKa-
3aTeJIbcTBo ocHoHaHo Ha oIeI1Kax peweni aaja q B lR =	x € IR+3, t > 0) MeToaMI1 
TeopuH MyJIThTHILI1MHaT0p0B DypbO.	 - 

The initial-boundary value problem for the Stokes system with the surface tension in boundary 
conditions is considered in the half-space IR +3 (x3 > 0). This unique solubility of this problem in 
Holder spaces is proved. The proof is based on estimates of the solution in R, 0 {(x, t): z € lR, 
t> 01. These estimates are obtained by methods of the Fourier multipliers theory. 

§ 1. Buceniie 

B [6] HccJleosaHa aaaqa 0	 Bll?KeHun KoHeHof4 zeaccu an-



icoCTil, orpaHHeHHoü CBO60Hof rloBepxHocTblo (c yqeTOM CUJI noBepXHocTHoI'o 
HaTnnceHHcl) B flOCTHCTBX C. JI. Co6oJIeBa. 3Ta aaaa CBOWITCH K lIeKOapIwTHB- 
Hoi% HaqajlbHo-}cpaeBoii aajae )jii cIdcTeMbI ypaeii	HaBbe-CTolcca, cyuecT-

• BeHHUM M0MeHT0M fl14 HcCJIeoBaHHH KoTopofi HBJIneTcfl alla.nHa .nHHeapn3OBaHHOii 
aaRa qH B HeMBMeH oueca Co BPMHM o6.rIacTI!. B Heft peqb HeT 06 onpeeJieHuH. 

• BeKTOpHOI'o noisi 3(x, 1) ='(V 1 , v2 , v3) u ciajjnpiiof 4yHKUI1H p(x,t), yoBJ1eTBopRm- 
ELHX B LHJlHHJp QT =. {(x, t): x E Q c-1R3, t,.€ (0, T)} (Q - OFPH14HHR o6JIacTb 
H3 JR3 C rJIajofi rpaFrnuefi I' = Q) uecTawoHapHo(I cncTeMe ypaBHeHHrI CToKca 

• ---;LS.V+Vp=T,	7.f,, 
at 

• upHt = 0 Hava.nbHoMy ycJloBrno	 ,	 S 

i'11=0	00(x),	 •	 (1.2)- -

a Ha hOBepxH0CT}i r = rx (0, T) icpaeBiM YCJIOBHFIM	 --	 - 

• I7S()iIrr = T11 •
I	•	 • .	(13) 

- 1. 1 i'iv(x,	drIr, = b + crfd(z,r)dr.	.•	•	-
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3eeb V = (a/ax1 , a/ax2 , a/ax3) - onepaop FaMHJIbToHa (TaR 'ITO V . div 3), 
S() - TeHSOP CitopOcTe1 Je4OpMaIHH C aJIeMeHTaMH Si j = av1ax1 + ave/ax,, (x) - 
BeicTOp BHeIUHeft HopMa.nH K I' B TOqKe x, IT - onepaop UPOKTHPOBHHR Ha flJlO-
cicocm, RacaTeJihulylo It 1' s Toq ite x (174 	- i(?) . i)), T(), p) = —p1 + S(3) 
- TH80 HanpHnceHui, a - noJIo?fcHTeJIbHauI nocToitfiHait (Ro34411IHeHT uoBepX-
Hoc'rHoro HaTrnlce'HHR), ' - oneparop JTa1uIaca-BeebTpaMH HartoBepxHocTll F. Hama 
rejn, COCTOHT B )loIca3aTejlbcTBe pa3peuiiYAMOCTH 3aaV11 (1.1)—(1.3) B a48OTpOflHh1X 
reJIbJepoBcHux KiTaccax 4yHKuH. B HaCTOnuileti pa6ore paccMaTpiBaeTcfl MoeJIbHaa 
3aJaqa B rlOJIYrXPOCTpaHCTB ,e IR,3 (x3 > 0). 

HaII0MHI4M- onpeJeJIeHHe 1'eJ1bJepOBCKHX npocTpaHcTB. flyCTb G oöiiacm 113 IR" 
(ajecb MU 6y)eM HMeTI, jeio JIHEUb CO c.rIyanMH 0 1R 4.3 ii 0 = 1R2), T nwiou-
TJ1bHO vu4cJIQ(cJIyqaT = ooHeHcicJuoaeTcR), 0T = Ox (0,T) Mx E (0, 1). 4epe3 
C-.-12( GO oöoaI-laqHM npocTpaHcTBO 4yuIHIHft, 3aTkaHHbIX B G , OrpaIn4'ieHI-IhIx II 

-

	

	 yCJIOBHI0 reJIbepa. C rIoHaBaTeJleM 4X 110 flMHHh1M x E 0 H C 
uoxa3aTeJIeM/2r1ouIepeMeHHoft t E (0, T). HopMa B C/ 2*., ( GT ) 3aJaeTcHBHpaeH11eM 

(/2) 
I/ICr ' = I/ICr + (f)	' 

- re	 S	 - 

•	 I/I Cr = sup /(x, t)J,	KI);2 = (/)rr + (/)%r 
-	(X.t)eG	- 

	

•	 sup Ix - yL II(x, t) — , Ay , 01, 
x.yG;t(O.T) 

= sup	t . -	P .f(x, t) '- /(x, D)I,	Vfl € (0, 1). 
ZEG;t,r€(o.T) 

	

k+ ±. -	 -. 
2 (Q) (k =1,2, ;:.) - TO Rp0CTpaHCTB0 3aaHHhIx B Or 4yHucIHh C HOMO 

•	
(/)+a.) 

r+2k 
i'je  

aIr 
r = (r1 , .:., r),	ri	0,	Irl = r1 +	+ r,	2' = 

k+., 2 =	(TJg8/)(II/2)	E.	S 

T	 IrI+2s=k X	 2	IrI+28=k-1	 . D 
IS 

AuIaao'H qHo ou1peJe.rInuoTca ii TeMM ae cHMBOn	 f1 aMIf o6oa'IaIoTca npocTpauicTl3a 

BeKTop-1uyHHunk ck(GT). flp OTOM, eciit / = (/1, ... , /m), TO ITiT 
-. 

= max "Ga. 2 . 

ByeM PCCM&TPHBTb np0CTpaHCTBa C(0) 4yHRIuft, 3iHHbIX B GM HMeuouIIx 
ucoeyuo HOMY 

ItIG	=I/Ic + (f)c1, 
Irk	 - 

-	-'	 - rge 

•	 =' (2)/)"	E sup IX - yL! 2Y/(x ) - 2f/(y)I. 
! r I =k.	 rI=k X.YEG

-S
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floHajo6uTc1T HaM TaKMe noJlyHopMa	 0 

KG^

- 

= sup sup Ix -	It	ii	2	II(x , t) 
x.veC t.TE(O.T) 

—/(y, t) —/(x,t) +j(y,r)I, 

rje a ,yE (0, 1). B [4] yCTaHOBJIeHO, VTO lipH raagHo g rpaHHIe aG 6yjeT 

MHoecTso ()yHlcIH1 H3 C	2 (CT) (k = 0, 1, 2, . . .)yoB.rieTBopa11xHyeBbIM 

	

•	 k+.-	- 
HaqaJIl,Hh!M CJ1OBHBM (mgm)10 = 0 (m = 0, ..., [k/2]) o6o3Haqit1 O-	2 (G) 

•	YHKLU4H H3	2 
(OT) UPO1OJIfl3IOTCH HJIM B O6JIaCTb t.< 0 C coxpa-IeHHeM 

xacca. oqeBHwlo; TORJlH YHKW4 113 O 2 (Gr) npH Hojie4Hom T cnpaBeHBM 
HePaBeHCTBa	

0 

T I/IGT	(!)1J	(/)	T(//3t). 

k+ 

•	 143 HHX cJIeye, 'ITO B O	2(G) HopMaM (2.1) 11 (2.3) aIcBnBaJIeiiTHbI COOTBeTCT- 
I 

BeiHo HopMhI j	
(2) q) '2 )(k = 1, 2).	• • 

§ 2. Ha'IaJ1bHOKpaCBaH saaa jiM OJI1OpOJHOfi CHCTMb1 €'FOKCa	 0 

• BBeeM o60aHa qeHIIR: 1R 3 = {x E 1R3 : x3 > 0}, 1R,, = IR+3 > (0, co) = {(x, t): x E 1R3, 
t>0},1R2X(0,Oo)={(y,t):yE1R2,0},.fl)r1R2X(0,T),1RT1R3+X(0,T) 
PaCCMOTpIIM B oôJIacTH 1R aaiay	

0 

•	 a 
•	---i±Vp=0,	V.i3=0, •h=o=O, 

at 

	

V 1	av3	 b	2 
0•	

j,	 +_ 1)2	-•	
0	

•	 (2.1) 

aX3	ax l lx.=O	9X3	jX2 

	

-.

	f

.
_p + 2 

dV3
+ cT I'V3 dtI.o = b3 , - -	 • - 

rile i'/ = (/x 1 )2  + (3/ax)2 /. floTpe6yet, qTo6bJ -*0 npu x . -* co. ByJeM 
cqI4TaTb, 'ITO BCe (I)YHKWII4 Y)OBJ1CTBOPH1OT HJ1Bh1M Ha qa.nbHhIMyCJ1O ,B11JIM 14 HO3TOM 
lix MoncHoripoJoJn1411Tb HJ1CM B o6iacm 1 <0 C CoxpaHelineM HJiacca. 3a npooñ-
?teHHbIMu 4yHHII1HM11 COXPSHHM npmMie o6oai1aqeHri.	• 

060314a'IilM qepe3 FL[/(x 1 , x21 x31 1)] npeo6pa3oBaHue Dypbe (!)YHKEUIM / no nepe-. 
• •

	 MCHHbIM X 1 , X2 H rtpeO6paBoBaHHe JIaix.naca riot, T. e.	• 

i(,.x3 1 s) = FL[/]	f dx'f /(x', X3 1) exp (—ix'. fl exp (—st) dl,	(2.2) 
R e	0
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me,	= (x1,	2),	= (,	), x'	= x1	± x22, s = a + i 0 , a> 0. Mepea F[/] 
•	oyeM oo3uaqaTb npeo6paaonai-ute Iypbe	yH}uHh1 / no riepemeHHbIM x 1 , x2, t, T.e. 

x3,	) -_ F[/] =fdx'f/(x', x3 , t) exp (_i(x' .	+ t)) dt. (2.3) 

• llpeo6paaoBaHun (2.2) n (2.3) cBHaaIIhIcooTHoILIeHHeM	.	.' 

FL[l] = F[/0]	11.1111	1 = b, (2.4)' •	. 
re f0(x, t) = /(x,.t) exp (—at). 

I1PIIMeHHM K aajaqe (2.1). npeo6paaoBanHe (2.2). B [8] Aim npeo6paaoBaHrn1x 
rLo.myieuo npeJcTaB.neHue	 . 

v= --i-exp(—rx3) 

±	.{(Ji —3r) (	- II) B .+ r(r_II)2&3	
r	

B}xP(_rx) 

(j=1,2), (25) 

=	{(r -	I) 2 B +	I (r2 -	2) 63) exp (—rx3)  

- r—Il	 2r 1$1 + a !J )B_	j (r2+2)&3}E(x3), (26) 

sr =	{(+ o!.)B - (r + 4-) 631exp (—Itt X3 ), (2.7) sr	 r 
rje	 .	 . 

r = Vs + 2	(Rer >0),	B= j 11 +	262 

E(x3) = (r - II)_ 1 [exp (—rx) - exp (—	X3)j	• 
H

•	 •	 . . 
•	•;	ps2+4s27	+ a IJ .	 • (2.8) 

flycm  

11= /. (2.9) 

FIpuMe11H1 K (2.9) npeo6paaoBafflleF', oôpaTHoe i (2.3), ii BocnoJlbayeMcn TeopeMoil 
o cepe ii cooTHomeulleM (2.4). Ho.nyqini	 .	 •

- 

u0 =f dy'f/0(x - y', t — r) g0 (y' , x3 , r) dr,	• (2.10) 

re x T y' = (x1 — y, x2	Y2' x3). 0608HanM	.•	.	. 

K,	
sr [(2 + a,2 

)B	(r + $2

•

•(21I) 8r	 r
-
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HpHMeHHR ic (2.7) Elpeo6pa8oBaHlle F- 1 H nOJIbaynCb (2.4), noiyiii 

p0(x, t) = F'[K1 exp (--RI x3 )].	 (2.12) 

yHKI.11H Pa ecm pemeHile aaaqn ,LnpHxJie B 1R: 'SPa = 0, Poz.=O =F-'[K1]. 
14dnoJlb8yH XOOIHO II3BeCTHbIe (CM. iiarip. [1]) oLeHKH peIneI-IHH 3aJaqw J1,HpHxJle, 
flOJ1yI1M  

KVpa)	^ c1(F'[K1]).	 .	 (2.13) 

PaccMoTpHM Teriepb YHKWUO p0'	F [ — I	K 1 exp (—El x3 )]. 113 (2112) cae-



yeT, -qTo 8p0'/&3 = p0 . Kpo3le TOI'O, 4yHKUHH p0 ecTb peniee cJ1eyoIue1i ajaii 
Helr1aHa: t P0	 1] ' = 0, (ap0 '/8x3 )I 0 = F'[K. Lui PeWC]ItIFI aToI 3aja'rn B [7: 
JIeMMa 7] ycTaHoieHa oLeHKa	 - 

( aXjIPO' 
)	

c2(F1[Ki])2	(j, k= 1,2,3).	 .2J4) 

	

.3 /	' \/2)  
•	T. H.	 ^	'	)	, TO 113(2.13) ii (2.14) nOJ1yii1. ( k=1 \UXkUX3IgR 

(Vp0) 2 ^	 D
OO
	.	

0	

- (2.15)

- Hopty, CTOHEUYIO B npaBOR qacTu (2.15) ., Mbi oLeHHM no3}ce,a rloFca Bh!qHCJIHM 
DyHEUI1R E(x3), nrypnpyionan B 46pMyJlaX (2.5)—(2.6), ripu x3 = 0 o6pawaeTcn 
B HOJIb. IloaToMy . 

	

= K!k	(k = 1, 2, 3),	 -.	.	'	(2.16) 
re	

K5 =	+	{(iI - 3r) (r -III) B + r(r -	 .B j)2	
- r	

} 

(j=1,2), 

K23 = _{(r_I) 2 B+ II.(r2_2)3}. 

IIpHMeHcIc! K (2.16) npeo6paaoBaHHe 1'- H ymmian (2.4), UOJ1I4M 

VkoJz.O = F '[K!k]	(k = 1, 2, 3).	-	-	.	.	(2.17) 

Haiuelk 61H Ha1met UeJIbIo cIBJIReTCR O1eHHa HOpM 4yHKU141 F1 [K 1 J H F '[K!k] - 
epea cOOTBeTCTByIOWHe HOPMbI BKTO	}cpaepblx yCIIOBH1 b. ,LoHanceM npeyu3apH-



TeJIbHo .neMMy.  
3+o  

JTeMMa 3.10: flycmb/E	2 (Da,),.mo2Oa 

	

(/)().	-	 -	(2.18) - 

Joxa3aTeJ1bcTBo: PaCCMOTpHM (j)yHKI.B!O v(x, t) = F'[exp	x3) F/. Oiia 
eCTb pemee 8aaq [1 JHp14xJ1e Ev	0, VJ,o =1. 148 IlBBecTHoft oLeHKH peIeHHH
aaa'{I4 . Jupnxie Bb1BOHM • 

'	 KF'[—II F!])	=(._	).	(v)	C2f)c.	(2.19) 

	

X3	zD00 

/
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PaCCMOTPHM. Teneph 4yHEc[u410 v'(x, t) = F-'[--J' F/ exp (—IIx3)}. HMCeM Liv' 
= 0 1 (a'/a 3 ) o = /. flperni Ic UPOH3BOH0 I A av'/at oieHy (2.14), ycTaHoB-
JIeHH1O B [7], noiyae	 - 

(F-'[I F/])'c,2'	
(_

av	f2) 
^ C3 •	ar,. at at )Boo 

•	•I-poMe Toro, Kaic Iloca3aHo B [7], flH j = 1; 2  

-	•	 - -	 S	 .	 'S	 •, 

/	 \	2J	I a/ \	 / a' \.(2+.1+/2) 
(----F-'[Il F/])	(	2	 ^ C4 , -•--) 

•	 j 1.Dcxc	a 3 ax j 1.1R	 ax, / Doo / 
OTc1oja H H3 UpebIyllU4X oueoi ciejye (2.18) •	-	 - - 

lIMefi B BH)y BodnoJlbaoBaTbcfl H}0TOPbIMH PC3Y1IbTTMH [3], 40pMyJ1HpyeM 

COOTBCTCTBYIOUAile npeJJ1oHeHHn. FIyCTb w € C0 00 (R), supp wc [0, 1] H f w(z) dz = 1. 
(_1)'+ mn! 1	Z	 0 

llycTb, gazee, (z) =	— w (-1. n - HaTypaJIbHoe uW(y,y0) = 
k1'C.(fl —'C). 'C	\/C/ 

X V(Y2)V'(Yo)'Y- (YI, Y)• fiCHO, qTo !P ecTb' m}1HTHanH 6ecHoHeHo 144epenIH 
pyea yH1uuIH	 M . OöoaHavu	epea Y(h) bueparop yc peHeu no nepeMeHHoh 
y1 (i=1,2):	 -	.• -	 : 

co 

Y(h) /(y t) = kf/( — ze, t) (z/h) dz 

(e -4 opt i-oh 0GB xoopu1HaT), Y0(h) — orlepaTop ycpeAHeHHH flOnepeMeHHOh t :-

Y0 (h) /(y, t) = ffty? t — z) (z/h) dz. 

flOi1onHM Y(h) = Y1 h) Y2 (h), Y0 (h2), i'(h)= 17 Y(h2-"). KaK no}caaaHo B [3], B 

npoCTpaHcTBe O211(Jc,c,) HOpMe (
f)iD.. 3IBHBaJ1e{THa Hopma • - 

2	1	am	 1	1	amo	/ 1 
1/121.1 = E sup [h_ 21 + mi s-- [V(h) /] ] + sup Lh_21 ^ 2m0

	[:P(h) /1] 
1=1 h>O	 h>0 

IIIt = sup	(x, t)I. 
z.1 

Hop1bI 1/1211 3HBIIBaJIeHTHI,I npn paiinu m1 (i-=-0, 1,2), ydJIeTBopnloñHx 
HCPBHTBM m1 > 21 (i	1,2) Hm0 > 1.	• 

llycTbTenepbii(, s) = K(, s)/(, s), re = (, ), s = a + i 0 , a > 0  u(x';t) 
(FL)- ' (t,/ = (FL)' 7 - 14a pe3yJlbTaToB [3] cJIeJyeT, 'ITO ec.mH HpII He}ZOTOpbIX 

• •	ieimix neoTplluaTeJlbHhlx v1 (j = 0, 1, 2) BbrnoJ!HHI0TCR HepaBeHeTBa 

00	00	00 

f zo_ 312 dz0 f z1_312 dz1 I z2 - 12 Ito(zo) 1 (z,) i(z2) [(i,)i	s) 

x FP(h, h240)] 112 4z2	ch-'' (j = 0, 1, 2),	 (2.20)
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TO I uaI2i+ p.i+i2 c I/aI21.1 31jecb k(Zk) - oneparop IoHe4H0 paaocn no EIepeMeH-
HO1 k (k = 0,'1, 2): 1 (z 1 ) f(, ) = /( ± z 1 , $2, ) — I(, ), IHL — L2-HopMa ITO 

nepeMeHHuM , , fi — BenecTBeHHoe VHCJIO, ,c = 1 np j = 1-, 2, x0 = 2, h —. no-
JIoHTeJIbHoe 4ncjio. flpeo5paayei (2.20). B HHrerpaJie 

II 1 o(zo) L 1 (z) 2(z2) [(i4 1)' R(,$) FW(h, h20)1II22  

= f'd fI t o(zo) i(z) 2(Z2) [(i 1 )' g(, s) FW(h, h2fl]1 2 d0 

BBWM HOBwe iiepeeie HHTeFpHpOBaHHHR 77 1 = .h'(j= 1,-2)'m	= 0h1. Hoiy-
9MM	 . 

II Ao(zo) Lx 1 (z 1 ) 2(Z2) {(i4,)i R(, s) FW(h, h2 0)]II2	 . 
= h- 2 "i jt. 0 (h2z0 ) i 1 (hz 1 ) i 2 (hz2 ) [(i'i R(h-';Sh)	1o)]IE2, 

	

•	re .s = a + ih- 2710 . [IocTaBnaa rIoJIyeHHoe BbipwHeHm B JIBIO 4aCTb (2.20) ii 
BBOfl BO BHe11JHeM nerpaie HoBble Tiep emeHHEae HnTerpllpoBaH&IH y, = hz1 (j = 1, 2). 
IIYo = h2z0 , flOJI4MM	 S 

00	00	00 

-	f z 3/2 dzofzi_3/2dzifz2_3/2	()()	- -	 - 

K(, s) FP(h4, h2$0 )1112dz2  
co	m 

= hifyo_ 3I2 dy0f yj_312dy1fy2312 I0(0) 1(y1) 2(Y2) 

•	'C1071Y(h11, Sh) FW(?b 770)]112 dy2	- 

	

•	Orcioa 3aK.JnoqaeM, 'ITO VCJIOBHH (2.20) 3HBHBaJIeHTHhI cJ1eJyIouHM

 00	OP 

= f	312 dy0 fy' 3/2 dy, fY2'	(y,) i(Yi) 2(Y2) -	- 

•x [(i)'ik(h', Sh) F!1'(,, 0)JII2 dy2 ;5 chfi	(j = 0, 1, 2), 
1291\ 

r)e HOHCTaHTbI c He.3aBHCFIT OT h. FITaK, liMeer meCTO	 . 

TeopeMa 2.1: Hycmb 95yKKI1 uu U U / yöoedlerneopalopz nyieot na'Larbnu 
YC08U u ce5i3anbi coomnou4enueM ñ(, s) = K(, s) /(, s). To2ôa eciu cyuecmeyioin 
maiue HeonhpULamCibflble eeJibie 'ucjia v7 (j = 0, 1, 2), qmo npa iieiomopo 6"ecm-
6emuom P u JUO6OM ,loAocume1ibno.Ath ebnojtujwmca ycweu.' (2.21), mo u.eem .4tecmo 
nepaeencmeo (u) 2>	c/)j!.	 - 

HpI4MeHHM reopeMy 2.1 jrii O U HHH F'[K 1 ] H F '[Klk] .	 •	 -

FeopeMa 2.2: [Jycmb K(, ) y80eizemeop.em nepaoeücmaa. 

R(, s)I	c, 1 rj m ,	IK/0! :5 C 

iak1a 1 i	, c3 IrI_ m ,	- a 2I/a	C4 IrI m3	- (j = 1, 2), -(2.22) 
^S C5	 3Kf	 ;5 C IrIm4 

npus = a + i 0 , a> 0, m ^-_ 0. To2ôa, eclluvq > m ± 2 (q = 1,2) u> m/2 + 'l, mo 

-	P(!g)() ^5 c7hm	-(q 	0, 1, 2).	 (2.23)
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HepaBellcTBa (2.22) BbInOJlHnIoTcH ji,	JIagFfllx npn Isl ±	0, Re s> 0, nep, O-



H00PHMX B CMLJC.Jle K(A4, )2) = 2-mK(, s) OTMeTIIM TaloHe, qTo upil Re s > 0 HMeeM 
C8' ri	(1 81 + 2)1/2	CS 1 111.	 S 

oKaaaTe1bcTBo: Paao6beM ica,jmixi 113 TPX uHTerpaJIoB, BXOJHII11X B (2.21), 
Ha JLB 110 RpOMCHyTHy Yk E (0, 1) 11 Yk> 1. B TeX IlHTerpaJIax, rje Yk € (0, 1), BbJ-

3I4M ioiieyio pa3HOCTb no ilk epe UPOH3B0HY10 11 BOCIIOJIb3yeMcfl HepaBeHcTBoM 
iIk(Yk) /112	Y* 11 a//a?1k112, a B ocTaJIbHhIx UHrerpa.nax - HCpaBeHCTBOM II L k(Yk) /112 

S	 2 11/II . 3TO npiieer H ouellKe	 -	 S 

T)	2•	 : - :	 -	S 

2	 S	
S 

8 E	f Yo I2b0 dy0 
f* y1 112 ' dy1 f !/2h/21 

= 1 di. .	 di^ S 

	

>< (__y_& (__)2_s (__)2_s 
[(i? q )	(h-' 1 h) FW(i, 77)} dy2 

2	/ a \2 —i I a \2—i, / a \2—i,	 S 

C	.'	 -) [(iq)' K(h'r1 , Sj,) FP(,j, j)
/ 	 11 2 

•	 - .	

S	 •	.5	 (2.24) 

(3jecb d 1 = 0, d2 = 1, d3 = oo). Bhlpa?KeHHe HO) 3HaKoM H0MhI HBJIReTcfl iiime ii -
HOA xoM6HHaIne	yniiia L =	j) 1 rK(h- 1 , Sh), rme 2 - mo6aft 113 - 

	

S	
- flpO143B OJ Hb1X , 4rnrypHpyIOLUHX B (2.22),	- riauca	yH1un, y6b1BaIonan Ha 

	

•	6ecIoHenocTH CBepXCTeHeHHbIM o6pa3oM (no FP lijili ee npoH3Bo/HaH), 0 = 0 iiini 
0 =, 1 (eciu ' = (1, 1, 1), TO 0 = 0). B c.ny (222) 

	

•	
S	 I.7PR(h_177,5sh)i = ---	a + io)l=h-",j 

•	 S ;;S c10h}'s + h_ 22 I_ m_(Y) = ci hm ITIah2 + i' 0 + 
•	 chm	 S 

	

•	 S	

(l'ioi + 712)112(m+(y>)	
= 2Yo+ Yi + Y2. •	S - 

OTcioga BIUHO, 1 T0 yHKHH L HBaRpaTHqHO cyMMlfpyeMa, eciiH Vq yOBJeTBOpR1OT 
CJI0BH1O TeopeMhl,H npaBafi qacT (2.24) He'npeBocxouT c6hm I 
JIeMMa 2.2: ,aA g q6ynxifuu P(, s) (2.8) cnpaeeöiluou nepaeencmea 

I(, )l	ci (I8I 2 + ll2+aII3),  

a2p	-	 (2.25) 
S	

C(S li ±	2 	

a1aj 
:^- C (I s I + a ll) 

c4isi +42),	
a2P + a2P	

c5,• -	-	- 
as	 as a 1	as a 2	.	 (2.26) 

•	

•	 ai/as a 1 a 2 I	CC, S	
S	 S 

npuyciweuu, 'imo a = Re s a> 0; nocmo.nn,ie c, 3acucim om a0. 

JoIca3aTeJ1bcTBo: 01eHHa (2.25) cJIeyer 113 paccygeHHii paöorhl [8]; oc'ra.n- 
HbI ycraHaBJlHBa}oTcn noc.me	BwJ1aoK I 

'S	•
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CecTBHe:EcuRes a0>O,mo  
/,-

a2P  
1811 /2

 +	 si ±	9I +	181312
as 

+ 81 2 ^ c7(a a0) IPI,	 .	 , (2:27) 

2 <C (, ao) I PI	(j = 1,2).	(2.28)/ 

)1encrBuTeJIbHo, 

•laP/ei 151 1/2 ^ C 
(181 (	2)112 + (a l l')	2) ^C9 P 

•1/1W ^ c3(Sj 2 + a I1) < c Fl; 

ocTa.nbl-IbIe HepaBeHCTBa ycTaHaBJIlaBaloTcH aHajiorla q ilo I. 

leopeMa 2.3: Ec.iiu	s) yOoeiiemeop.cem nepaeeucmea.t(2.22), c-ni	3, mo 

I'h e1 (K/P)	c 1 )i	(q = 0, 1,2)	 (2.29) 

npu aocrnamo'uto 60Jbutux v.	 S 

JOHa3aTeJ1bCTBO: 11yCTb. q = 0. floBTopHH ao pcaaaTeJlbcTBo TeopeMu 2.2, MM 
npHeM R Heo6xoTBMocTn noKaaam, 4T0	 S 

ll * 
0 770),- , (Th?1o)	 c2h 

(o603HaeHw1 Te e, 1T0 B Teopuste 2.2). iIpoH3BojHar	KP- 1 ecTb JIMIefilian HOM-
6HHauuR qileHoB B11J3	 - 

, SO 00 P(h- 1 1 Sh)	
(fl	T. C. 	y, q = 0, 1, 2). 

Biiniiiuei npoHaBoJwbLe yHKIHH 11F, rioj.rieatwie oIeHLe: 

pel 
S	

S	
(/c=0,1,2),	

0 

•	
2PPE	

k - 0 1,,2;	 k -	+	 (i, -	 4 ),	 S P2	P3 

+	(P,P; + P,PE. ±20,P,) - 

Bce OHII IIBJI3IIOTCH J1I4HeftHbIMM K0M6HHaWIRMLI upo 113B eJ eHl1fi 1/P II HCFçOJ1b}ç11X (He 

6oJIee rpex) MHo?KHTeJ1e BI4a P(/P , rje ju :S fl, P = 01 P. C.rieJoBaTejibHo, 
0(11P(h-1, Sh)) - 3T0 .flhiHeIlHaH xoM61IHaIufl npOB3BeJeHI1i3 1/P(h- 1 ; h) n 
P')(h-'j, sh)/h(U)P(h, Sh). 143 (2.27) cJIe)yeT, 'iTo, lP0 (h 1m 8h)i/W' IP(h 1 77, Sh)l 

c3 / 0 ) 1 . Tarnia o5pa3oa, I 7)P ( 1 1P ( h_ 'm Sh))I	c4 /I?10 l ()12 JP(h'j, 8h)l, a TaK
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-	 HaH-IshI ^ a0 > 0, TO
 

K	 (Is I 4- h-2 2)_m/2	 . 

P(h'	sh)I ioI2	
6 ISh I 2mI 2	IoII2 

h3+m 
- C7	((fl)+3+tn)12.y?7o 

if npi v0.> (m +5)12 
•	 S

•.	 ,,($)+3+m	<C h3 + m. 

	

^ C7h3- .' 'ml	2	2 = 
•	 2 

• TeM caMhIM jocaaiia o1eI-1Ka (2.29) npu q = 0. 
•	PaCCMOTpIIM cuy qari q = 1,2 II npegnoJlo?HHM, 'iTO h> 1. Torja 

•	 1	P'(h'ii, sh)I	C9	 c9  
h(')	IP(h 1 v1, s,)I -	I81,I12	a,M)I2' 

K	C10	 C10  

-	 p - 82+m12 — a0 2 + m 12	. 

•	 (jjq	
P2	

c1h3.	.	--	 (2.30) 

/ [Iycm 'renepb h< 1. CHOBa Bocno.nb3yeMcH (2.24), 110 Ha 9;oTpa3.pa3o6heM6ec!-coH-
eHb11 HPOM1YTOH HIITerpHpOBaHHR 110 Yo iia HpOMe?HyTHH Yo € (0, h) Yo > h, B 
peyiTaTe qero (2.29) CBTCH H goHa3aTejibCTBY oI'paHHeHHOCTH Bbipa)Heiin fi 

h_a_mhl/2	
_. (..P....') s (.... )2- i.

[(i7qY'Q K FW] 
11 2^

S 

'7o	'7i	 72	 • H	•	•	-	I 
•	a	 a 2-i,. 

T eh-3_mh_,2	
)2-i,(

 -i;;;-)	
[(i)	°	ID2	(a 1 2 = 1, 2), 

	

a1h

h- 3-"h1I jl(iI7q)'0	- flK.D(1/P)lJ2 ,	S	
-	 (2.31) 

h- 3 — mh- 1 1 2 II(i?7q ) 0	— (11P)II 2 1	Yo = o = 0.	• •	 (2.32)
PaCCMOTPIIM P(')/h()P. Eeit ILO = 0, TO B CHJ1 (2.28) 

P(h-', Sh)l/	IP(h'm S)1	C 12/1 ?iI	 (2.33)")-- 	- 

DyHKuuIo 11P MbI Tenepb o1eEuM CJITRilUHM oópaaoM: 

1 /I P (h 'l), s	c13h4/,2(1'mI + ih Il) 	 (2.34) 
DTO BJIeqer aa co6o	 S	 •

djo 

•	I2(1IP)I ^c14h4/I,7 l 2 )(I'm1 •+ c j,j}), 

•	I(?]q)'°	i2(1/P)II2	,	 S • 

c15h4	(i lI2( Q_O_9_(>) SUp 1I 2 (Iah2 + iol + )2Y m df(11 
±ah Jl)2) 

IR I	 00 

^ +m	 I2( g 

	

fI
_0_2))_1 sup 112 (laM + il + 2)_m d	^ )	c16h712+m, 

ee.nMvq > 11/2+ max (0,m).	 - .	 S
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- -	ToHo TK ,Ice OUHUBCTCH (2.31) B ciyq e	= 0. flycm 0 = 1. Ec.nH ,a = 0, 
TO MbI MoneM BocrIoJIb3oBamcH (2.33). B cJiyae me 1u0	1 MoFyr npeJcTaBHmca 

•	cJIey!oLL1e BoMonHoCTM:	• .	 . S	 • 

/i4 p(h , Sh)I '	•	-	
(1,	1)	•. 

	

1 I p ( 1 n, Sh)I	 618 II	
= (1,0, 1)	

2 

	

h(s) p( h 'i, Sh)I	/i4 P(h'i, Sh)i	••	.	•;: (1,! 0) 

I	L h-2 77 1) 	'2 C19 '9h --	 C19)	C20 

	

/j2 I P(h 1 77, sh ) I	/i4  

• . floa'roiuy  

	

1	 c21(1 + 72)	
+	

c22 

	

P(h 1 ' 7 , Sh) = h4 Ip( 1 7, Sh)12 .1,1 1W I p(', sh )I	 - 

c23 (1 + 2)h4 + 624h3 	•	 S 

-	 .	

-	 IoI + a/i	I) 2	3+(>'	 S 

S	 •	
•.	 :	 •	 • 

1/2 

;S c25h4 

(f I'iI	04) (1 + 2)2 sup 1I 2 (IhP + /i22)m diif 
(I'i ±ah II) ) 

+c26h3 G f f 177 1 2	 I12 (IShI + h 2ij2m'd d 0)	 -. 

;S C27(h'2	. h)	2c27h512 + m , •	 ' S 5 •	 • 

ecJ1I4v>7+ max (0,m)U	S	 S •	 - 5

	 . 

• IIepexofM HenocpeJeTBeHHo R OUHRM F-'[K1] it F'[k2k].	
• 

TeopeMa 2.4: Ec.0 bO .E O 2 (ID), mo uAtelom itecmo nepaeencrnea	S 

3	-	 .	S 2/	c	(b)	2),	 (2.36) 

	

(F_1[K2k	'+ 

	

]	) C2!'(b$J	 (2 37) -  

	

S 5'	 ,LoKa3aTeJ1bcTBo: HpegCTaBIIM )yHkLu1I1 K1 it Klk B cieyioiuei fibpMe: 

	

S	 •	
5	

-	 3	
5	 3	'.	5	 . .	

5 

K 1 = , K15 ,	 Klk = X K2kjJ ,	 S	 S	 5 

	

3=1	 j=1	 S 

K11 =	(2sr + a 2)	(j,= 1, ), • K	
s(s +22)	•
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ôkj	jk kl 8	3,k'9 K'	
. 

2kj -
	r	r(r+ ij)P + fr± ii)P + r(r+ iD	

2
P	

(k,? = 1, ), 

'0 

•	K2k3 = —K23k 
"(r + 11) 2 '	(k = 1,2), K233  

fIoJiodnMQ = 8+ 4 2r/(r + !l) It Bodno.nbayeMca PaBeHCTBOMS/P = 1/Q + (sQ —F)! 
QP = 11Q - a 1Ei 3/QP, e noMouu,lo HoTopOI'O nepenwnei 4rnpMyJlbI jrni K1 , K2k, 
BBHe	

S	

0 

K= K + K;;,. K2k = KkJ +0	

S 

	

ir	. 	1, 2),	K.	s + K1,	
2 =	(	= -  

K =	- Qr(r+jI) 
+ (
	

(, k = 1 2),	(238) 

	

21

'	—K2 3 k 	k	K' K2k3 = - 23k = (r ± il)2Q 
( = 1,2),	233 = 

K I) = -	- 2i,r 1)	
(= 1 2),	K1 = a	

QP 
22) 

	

P(	Q	

3j4I3	jk2\ (k, 	'	239K 
0	

2kj -	kr(r ± lI)Q	( + IEI)Q + r(r + l)
	' - ' )' 

,,	,,	a	 0	 a II	0	

0	

0 

K0 3	—.K0 =	
(r	II)2Q	

(	1,2),	K233 = PQ 

•	 0	 ,

 

TaK RaK IQ(	)i > C3 J rJ 2 , TO (IyIIKIHH (2.38) YJOBJITBOPOT YCJIOBHFIM TeOpeMbi	- •	2.2: Klk - cI1oEa3aTeJeM m = 0, aK k (k + j <6)—c IlOKa3aTeJleMflk = 1. Ho- 
-aToMy 11H HaJJ1e?+aflU1X vq (q = 0, 1,2)	- •	

5	 -	

•	
0 

I'h 1 'a (K; k ) 	C 4	(k = 1, 2, 3),	 c5h	(k + j-< 6), '(2.40) 

aim oI.eHoK ae P()(K ) , F()(Kj ) MO?KHO 1IpHBJle4b TeopeMy 2.3, qio flHB011T 
0	 0	 K aHaJIorI1 qHbIM HepaBeHCTBaM  

rh ( K Ik )	66 	= 1, 2, 3), rh t 'Q K2 k)) ;^L c 7h (Ic, j = 1, 2, 3).	(2.41)', 
0	 tlyHKuuR K 331 KOTOPYIO Mb! noKa He paCCM0TpOJT14, BHOCHT B K233 BHJ!j K 33&3 = K3. 

0	 flocioiy e2	2 = _M2/ 1$13,	HKUI1H ,ii/Q He YLOB.keTBOPHeT YCJIOBIIHM 
0	 0 0 TMbI 2.2, ii IIHMH ccblJlKa Ha Hee HeBoMowHa. Mb! oIeHHM F '[K3] - c no- - 

Mouu,Io .JIeMMbI 2.1 cieyionui o6pa3oM: 

-	 (F1[K3i)' ) < c8(F 1 [&3 /Q]) 22)	 0	 (2.42) 

•	
•	 (Ha nocaegftem mare Mbl cHoBa BodnoJm3oBaJnlcb TeopeMol 2.2). , HepaBeHcTBa (2.36), 

(2.37) BbITeHaoT ii (2.40)—(2.42) n TeopeMbi 2.1 I 

•	PaccMoTpne Tenepb ciya1i, Kora	HKUfl b3 iimeeT B11J b3 = f d(x', 't) dr. Toria 
0	 K133	s-'K13d,,K24 b3 = s'K2k3d.	,, 0 •

	 0	
5 

S	 I 

/	-	I.	 -	 0•
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Teopeiia 2.5': Ecuiu d €	 nzo u.ueom ieecmo uepaeencnzea  

(F-'[K13&3])		̂ (2.43) 

(F'[K2ka3])t	
2) ^ c2(d0) 12 '	(Ic = 1,2,3).	 (2.44) 

Doo 

Jo}a3aTeJ1bcTBo: I4MeeM	 0 ' 

Ki 3.-' s + 2	K2k3	 ' 
- k - 1 2)	- 

S -' - P '	,8 - (r + D 2 P	
5(	 s	p 

BCJ1eJCTBHe Teope1w 2.3, upii jocTaToRo 60JIbWHx Vq (q = 0, 1,2), 

Fh1Q1 (K131S) 5 c3h, f(q)(K2318) 5 c4h2 (k = 1, 2).	 : (2.45)

OTthoa cJIeyIoT oieHx (2.43) II (2.44) c Ic = 1, 2. HaK0HCU, 
S ,

	 ^ c5(F- 1 P] 22) ^	

S	 , 

Doo 

'BCHJIy JIeMMhL 21 reope1M 2.3 I 
flpHMéHHM lToJIy'JeHHhle pe 3ymbTaTbl )J1fl o1eHH}1 PWCHHH aaa'1n (2.1)'.

S	 .-TeoPeMa:Ycnib8(2.3)b1,b2 € O'2 (Dr), T <00, a b3 =b3 ' ±f d(x',r)dr, 

3e b3 ' € O'2 (Dr),4 € 6- .I2 (1Dr). To2ôa3aôaia (2.1) uieempezueiuze(.),p) maoe,) 
'mo € O2±.1±I2(iRT), Vp € C'2 (1R). Ono no'iuniemc. ;iepaeencmey 

()(2+a.1+/2) 4 (Vp) 2 )	c(T)5((bi)2) 4- \-/2	 '	
S	 • ' ' 

.5 S

	 + (b3')	2 / + (d);'	 5 (246) 

nocrnoiioiaa c(T) 3aeucum om T r)iccnonenl#uaiibnbl.At o6paaoM.  

• JoRaaaTeJ1bcTB0: fljojoJ1HM b 1 , b2 , b3 ', d HJ!M B 06JIaCTb t <0, a.3aTe 
• B	TaidliM O6pa3OM, 'lTO6bI lix HOMb1 B I) 01-eHu8aJIl4cb 6M 'iepea HOPMbI B npa-



BO( qacTM (2;46) (J1fl 3T0F0 MO?FillO HClIoJIb3oBaTb li3BecTHhIfi crtoc66 Xecreuca-
CM. nanp. [2]). l3e3 orpaHlSlqelIIlH o6[WIocTH MO?fcHO c'lHTaTb TaK71e 3T11 

4yHLUIH xopouio y6hIBalOIIusMu npH lxI -- 00, liHa q e UX MOMcHO 6wio 6ii yMHo?lHTb 
€ C°(R 2) (x) = 1 npii ')xI :!E^ 1 ii 3aTeM YCTMBTb -N ic oo. Paccio. 

rpnM aaaiy (2.1) t 1R. OHa liMeeT peuieiie (2.5)—(2.7). Paccr1uTpiri 3TO ?KC 
peweie. K8R pewee nepB0rI HaaJIbHo . IdpaeBofi 3aJaqH JJIH clicTeMbi ' 143 TX 

• ypaB}eHHi TelI.nonpoBolwocTll:	
0 

•	 -	 '  

-	 ---	= —exp (at) Vp0,	=o =	Vjx,0 = exp (at) a'1z,=O, 
at

0	 (2.47) 

rae Pa H aIz.O oripeReaRIOTCH 4)0pMYaamii (2.12), (2.17). BoCIlw1b3yer1CR oEeHKaMn 
(2.36), (2.37), (2.43), (2.44) IIJler}do yCTaHaBJIHBaeMhIMM Hepaliel{CTHaMH	 0	 ' 

(&./2)	 0	

'	 S	 -' 

O	
,	 (!a)Dco	

/ 
,,= /exp	Doo	 0	 -,	 ,	 S 

S	 ,	 ,	

+ sup sup II(x', t - r)I	0/2 Iexp (—at ) '— exp(—a(t - r))I 
O	

,	 x5•t. O<<t.	(S 

• ' 23 Analysis Bd. 8, Heft 4 (1989)	.	
0	 •	 -	

0
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<(/)I2) {i + Sup (t - r)/2 exp (—a(t_ r)) - exP(_ar)} Doo 

^	 .	 . 

:!E^ 
C2(/) 2) ,	 S 

BOO	Dw 

a TeH,fe II3BeCTHbIMH ivayAePOBCKMNltl oIeH}caMl4 )J1H pemeHilfi 3aaqu (2.47) [4] 
3To aeT 

	

1/2) + (Vp)Th	c3 (exp (at) Vp0) I2) + (exp (at) VaIx =O)	'+))
RT 

	

S	 ^ c(T) ((Vp0)/2) + ( ) h/2))	 .	 S 

S	 I	(i+.-	(2+a.1±- 
S	

^ c5(T) (F-l[K1j)'	2 / +E(F'K2k})'D	2 

2 
- 

	

C6(T)	' (b' 2 / + (3)k 
2 / ± (d)I2 

e7(T)	 Kb,	) + (b3 )	±) + (d)(---I2)I 

I'13	 TopeM 2.4-2.6-BrnIIo, 'rro uapaMeTp a E (0, 1) B 
(2.36), (2.37),(2.43)7 (2.44),-(2.46) MOaKHO BaMeHHTB Ha k + a c Juö6hIM tAciihim Fe	0. 

§ 3. 3agaua 1,)U1 HeOiIOpOIIOf1 CIICTCMM	 S 

Pacciopiiri Teneph B IRT Heou1op0HyI0 3agamy	 .	 S 

	

— + Vp = t,	V.:=-, 	Vo, /	S 

	

=b,	(=1 2),	 (31> 
-,	ax3	ax, lx,=O 

a?)3	-r	 S	 S	
S. • S	 p + 2   - + ui' 

J 
v3 dr lz.0 = b3 .	 S 

ax3 

BvjteM c'IiiTaTb, 'ITO BbIflOJHHIOTCH ycJloBwl corJraconaHlln	
S 

f) o = (x, 0), 	
avoi+
	=b	(j= 1,2)  

.	S	
e3	• ax1 . 0	S	

- 

It It.-MT MecTO cooTHo[LIeHMe
 

•	 a/at—V.T=V.,	 .• •	
'	 (3.3) 

S	

I1OHnMaMOe B cJla6OM CMbICJIC JaK TOflCCTBO •	 S 

	

r .	fo(x,t)(x)dx—f(x,o)(x)dx=—f	 Vqq 
• S	 R,"	 JR+'	 • 0 IR.— 

npii no9Tl4 BCex t E (0, T),	C000 (1R 3). OcHoBHbIMpe3ynbTaoM pa60ThI HBJIHeTcn - - 
•	 .	 S	 S	

5' 

	

S	

•	 /	'	 S 

-	

55	 -	
5	

- ,	
5
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Te 'opeMa 3.1: Ilycmb I E C'2 (1R), € C '	2(1R.),/€ C2+- (R+3), b 

€ C	2 (l) (j = 1, 2), T < oo npuvem 6&noJuilF0mcA yciioeui (3 2), (3.3), 

h, 

=
ah,k/axk	b3 = b3 ' +	) dr,	 (3.4)' 

Me hk — 95yniuu c ,coue'oioti nop wu hJj	b3 € CI+ 2(J) d E C,, ,/2(DT)
To2f3a aaôa. a (3.1) uteem pewenue (,p), maoe, timo 

€
6 2+

(IR.),	Vp E C 12 (IRT )	 (3.5) 

u 6unoAmemcit nepaeencrneo	- 

()(2 '-;) + (Vp)( 12)	c1 (T) (f) /2+ 
>	-) + ()/2) + 

E k1+ 

+ KO)	+ E (b,)	
!±) 

+ (b 3 )	+ KdT12)DT 

c,(T) X.	 (3.6) 

Peutenue eauncmeenHo 8 macce (3.5) c vonettitum sup p( x, t) I, npu ecex t € (0, T. 
x	 / . 

)IJ,ofa3aTeJIbcTBo: 3aMeMcH cHaqa.na nocTpoeHHeM peiieiiun, IoTopoe RPOBCJM 
,R ueCHOJIbKO 3TanoB. ripil )TOM 6yieM CqHTaTh, 'ITO Bee n3BeCTHbIe 4)yHIUHH B (3.1)	-	- 

•	xopoino y6bH3aIoT flH 1 XI —)- 00.	 S 

1. C ' eeiizie H 3aa q e, g aHHbie JOTOpOfiCOrJ1aCOBaHbI C HyileM np 
= 0: flo.iiaran BypaBHeIII4flX Croicca t = 0, 1ITJHO yBHeTb, 'ITO p(x, 0)	p0(x)

HBJHIeTcH peLUeHtleM 3aa1u LIIpHxi1e 

-

	

	 x3>0,

= 2(av 3 1ax3 )l. 0 — b3'J0. 

•	Oiio YAOBjieTBOpneT HepaBeIICTBy 

(Po)	'^ c2(V — R1 ± (2av03/ax3 — b3')",+')) / 

C3	 (e)	
!±..) 

+	
(2+) +(b3	

!±_)) 

f1ocTp014MyHFu11I0 p0 € C	• 2 (IRT) 11 BeXTOpHoe none V 0 € C2l+I2(IRr),yoB. 
J1eTBopnIo[1e Ha qaJIbHbIM CJ1OBI4FIM P0l=o = Po '	= ,	=	-. Vp0 
+ I l=o H HepaBeHCTBaM	S	 S 

I	1+\ 
•	(P)1+2)	c4(p)+, 	 S	 - 

( V o)
(2±,1+/2	(,-. ,(2±)	(1+)	-.	 S 

r	^ C5\cV/	+ Ki&.' + (I lt=ojp +') .	S 

23*	 'S 

/
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3ajaqa HO.
 CTPOeHHfT TaHOI'O poja (PYHRLtHfl xopomo 113BecTHa 11 peInaeTcI, i-iarlpllMep, 

B[4].JJIaii3=)'-.-Vo,s=p—P0MMeeM.	 0 

V• iv' =r,

1, 2),  
ax3	ax5 

•0•	

aW3  

-	 —8 ±2— + 1L J w3dtl,o = a3, 

re	 - 

j—V0,+LW0 —VP0 EO 12 (1R 7 )	r 	V0€O	() 

a, = -	-	E O'	(DT)	( = 1, 2), 
•	a 3	ax5 x-O	 I	

0 

-	 a3 = a3 + af A dr, 

•	a = b3 ' ± P0 - 20J'03 /ax3 , - A =d  

TaH 'JTO a3 E O'	2(DT) A E C /2 (n)T)	cjioiia (3 2), (3 4) jrn aa m (3.8) 
IlMeloT MCCTO ; Tai FaK	 - 

r -	= Lg—V../ - V . (L 0 V 0 —VP).= V.H, 

•/7= P0+vp0,	
.	 S 

H$k =hIk X TkPO 
k=1 aXk	 axk	.	 S	 S 

3arInEueM a3 a BI1Jea3 =a3 ±ifDdr rjea3 =a3 —aF,2J=A+ F t , a 

F € C2 I+/2(fl.) yJOBJIerBopReT yCJIOBHHM ' Fj_ = 0, F,I= = —AI, 0 ---41 t _0 
•	 - L'v03 B HepaaeHcTay (F)' 2 ^ c6(AI t )e 	c.((d)(''2. + 
-- 

•.	B[uHO. a3" € O' .2 ()T), 2 E. 6 /2(D7, ). JIeI'Ho npoBepBm, qTo 

X0 -	 ± KTh' + 

2	14 

5	 +	(a)(' 2 + @3)
2) + ()I2) 

DT	 IDT 

•	^c7X. •	
0	 (39) 

2. Cue j e H BC 'R 0 HO O HO ii 3 a a 'i e. I IOCTpOBM (YHH1WH W0 ,	yOBJIeT-



BopHIOIIHe I1C131AM JBM ypaBH eHllflM B (3.7). KaInoa3aHo B [9], MOHF1O flOJ1OHllTb 
•	 = W 1 +	,-re W, pemae ypaaee TIJJ1OI1OBOHOCTH aW 1 /at -	= 

Ilpil yCJIOBHH	= 0 H yOBJ1eTBOpneT Hepaael-leTay (W 1	.1+12) < c8/2) 
aW2 = Vø, AcP = r - •,W1 , Ptrs = 0. )I1,jin yHKLnH	B [9] 6iiia ycTaiiol-
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.neHa oIeHIa	 .	.	 S. 

RT-

•0 
- 

c9 (Kr)	2) + (W1)'2 + (Th 2	1Wi'	.. 

JierHo Bll)em, 4T0	W1 + W2 BMecTe C S0 r V W l - 0, YOBJITBOBT
YPBHHHHM Wo, - W0 + VS6 = V . Wo = r ii  

-	
j7 ( 2 +,1+12 )	/	(./2)	 . 

•	
yr o/iR.	+ \VS0/11.  

° ((i) +	+ (ii)	±	v))	 (3.-3 10) 

npnei W0 E 6121 +I2(&T ), VS, E 56 I2 (&r). A HFI Ft	iV- 5 W0 , q . = s	S0 noy-'	
S 

laeM 3a)ay(2.1), B KoTopoft  

-.
 

bi	
a - ax +	 € 6 2(DT)	(j = 1, 2),. 
 ?X3 

•	

.	 aW	w 2
=a_j"+r— V. W i },. 0 EO : 2(IT), ax3 1-1, = 0̂1 

$ 

d = 2) - ' W03 I 0 E O012( DA. ;	 .	. 

B § 2 6M.no nocTpoeHo peinel-ine aToft 3a)laH; yLoBJ1eTBopHIueeHepaBeHCTBy (2.46). 
JierEco BHJeTb, WO 0 = + W0 + V 0,p = q + S0 + P. nBJuleTcH peweHileM 3aaqn •	.	(3.1).O[eHIa(3.6)'BhITeHaeT na (2.46), a Ta}cKe	(3.7), (3.9) n (3.10).	• - 

•	3.•E1MHCTBeHHOCTB pemeHun. B iacce 4)yHHEnl, IuaJpaTn'IHo-cyMMnpye - 

• MLIX B IRT BMeCTe CO CBOMMI4 n poHaB oJ HbIM n, eIUIHCTBeHH0cTb peweHuc{yCTaHaBJIH-,
BaeTcH C flOMOflbIO aHepreTn qecicoro cooTHoIneHwl:	,••	 . 

f f (3, ---	+ Vp)	dx dt	 .• 

f
^2(X t) dx + Ef  S,(v) dx dt 

+ 2  [-/_Jva dr] dx - f2(x 0 dx 

+1 f(
i=l

i3vi+v3fdr)dcx'dt. 
IR

00	

••

0	' 	 0	-•	 0	

0 

/ = O, = O, b1 = 0 
•

	

	(i = 1, 2, 3))' H V E O21+12(1RT), Vp E O 12 (1RT). Csiyx )oKaaaTei1hcTByTeopeMM 
• 3.5 - [9], ITojlrnKnM .N = N(x), pY = pN, CN(x) = (x/N), € C0 (1R3), (x) 

•	 •	 L	 .	 5	
0
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• lTpH x < 1. I'IMeeM 

• •	 -	Vp' =1q,	V . fN = ON,	 •	 S 

•N 	a1" •	
•	 = 0,	—p-- +	 = b1"	(j = 1,2))	'	(3.11) 

"V	

•	ax,-	aX3 2=	
V. 

_p +. 2 N + a fv3 N drlxo=bs 1' + a/dNdr, 

re	 S	 . 	

V 

•	•	IN = p V"' - 2(V	. V) i3 -	1N,	
• •	 V 

LO  = . V,	bN= v3a"/ax + v( N1ax3 )I10	(j = 1, 2), 

•	 b3'1"=.2Va("'/&X3)Ix,_o	= 2(V'"' . V') v3 +	 • 

LIajiee,	 S	 •	

/	 V 

• et 	V IN = ( S - VV) . VCN - V . IN =.V . X',	hN= VHN, 
rge	

V	

V 

H=	 f IxY[_vp)TTN1dy	
V	 ••	•	

5' 

 119Xk yIIyL
R5* }  

	

•	 .	+ __	
. aVCN•p LW	

dy 

	

4	\-=1 ay,	al/k	i ix*	y l	• -•	• -	•	 • 
V	

V 

-	 I	
+ 
1 f	 -	-	

I	
dy 

OTMeTFIH,. qTO p, 6y)iy1H OI'paHHeHHhTM peinee	ajaqn zp • = 0, PI,=o" 

= 2av31ax3 + a f L'v3 dxl.o y0BJIeTBopfleTycJrnBHlo FeJIbAepa itot C noHaaareJleM 
•	 '0	 V 
(1 + )/2. floaToMy MO+cHO II0a3aTb B P3YJIbTTC DJIeMeHTapHhIX OU H OH YHKIVU1II •	' 

•	 B1", q o HOMbI	u KVHj' 12 oupauqei H CTpeMnTc}1 H HJ110 npi N -* 00. 
Torne caMoe, o'ieiijHo, epiio n Jifl H0M /N, CN, b 1", b3 '1", dN. Pemelille aaa q M (3.11) 
4)HHIITHO Ii coBriaaaCT C nocTpoeHHbJM nume. HpHMeIIHH x HeMy HCpaBeHCTRO (2.46)

	

• /	HycTpeM.nHHNH 00, lloly q ilM7 1=0,p=0 • -	 V 

• flpe)uoJIoeHne o6	 p cyiueceeo, T. H. ouiopoiia 3aaa 

(3 1) mmeeT pelueHHe p(x, t) = p(t)x3 , 'v 1 =v2 = 0 v3 = f p(r) dr, y H0TOp0I'O Moryr.5	
V 

6iiTb Hoijeqlil,j iIopMii () ;V II (Vp) 12 . Mo?HH0 6hIJI0 6h1 IToTpe6oBaTb, qTo5bJ 

()YHKtW fl p(x, t) pociia iie 6hIcrpee lxl,6 , fl <'1 ripll I x I-- 00.	
• V	

- 

	

V	
V V Teopeia 3.1 . o6o6nae'rcH aa IIpoCTpaHcTBa C+2. C 1eJIbIM k	0; UM 9TOM

- yBe.nnHBaeTcn qiicjio yCJIOBHk corJIacoBaHu1 B3aaqe
 

	

•	 V	S	 •	- 

	

'S	
•	

V	•	 V	 -
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