
Zeitschrlft für Analysis 
- und Ihre Anwendungen 

Bd. 8 (2) 1989. S. 131— 151 

06 adiliurproTuKe lHICIllll FpnHa llnep Ilyaccolla cMemauuoi 
napa6oruec1c0i. ajan B KOJIyCe I') 

B. A. 1O3.TlOB 

Es werden allgemeine Rand wertaufgaben . für 2b-parabolische Gleichungen im mehrdimensio-
nalen Kegel bctrachtet. Für these werden Shtze uber die Lösbarkeit und die Glattheit der 
Losungen bewiesen. Ferner folgen vollständige asymptotische Darstellungen der Losungen 
in der Nähe des Kegelscheitels und eine Darstellung der entsprechenden Koeffizienten. Schlie3-
lich werden fottiiale asymptotische Darstellungen der Greenschen Funktion und der Poisson-
schen Kerne konstruiert. 

PaccIaTpIIBaoTca o61ine HpaeBwe 3aAa ,m Aafi 2b-napa6wlIl4ecKIax ypaBHC11HA B MHOFO-
MepuoM KoHyce. JI,Jn iiux RoKa3aHM TCOCMhI 0 .pa3pewIlMocTLl IT I'JIaJKOCTH peLueHM. 
lloJly4eHbI noiIHbIe aduMnToTu q eccne pa3J1oHeIInH peuleHun II6iI3n BepuiHilbi Hoiiyca H 
HafieIIhI npe1cvaB.r1ewTH Ho944H1uHeHT6B aduMnToTuxu. HaHoueu nocrpoei 4opMaJibIIue 
aCHMUT0THK11 yuqu f'puHa ii nep IlyaccoHa. 

General boundary value problems for 2b-parabolic equations in a multidimensional cone are 
considered. Theorems on solvability and smoothness of solutions are proved. Infinite asympto-
tic expansions of solutions are obtained in a neighbourhood of the conic vertex. The represen-
tations for the coefficients of these expansions are also obtained. At last formal asymptotics 
of the Green function and the Poisson kernels are obtained.	 - 

BBejeIuIe 

B pa6bTe paccIaTpnaaIoTca o6iwie KpaeBMe aayaqt jin 2b-napa6ojiuqecHHx 
YPBB1IHH B MH0F0MH0M iwyce C BepIIIHHOfl B Hyjie. tJ1H 4)YHHLUIH FpHHa is 

gep ilyaccoHa noJly'leHbI To qeqi-ibIe oueHKu, a TaHme BOCTPOCHbI HOJIHbIC 8CHMEITO-
Tll qecHile pasaomeHHH B 3OHe 0 126	mm (lx i, lyD. 

flycTb K - }0HC B nPOCTpaHCTBe & BIIpeBaOu14l Ha eANHH 19HOtt C4)epe O6JIaCTb 
Q c r.majiiol rpaHi1reii. FIyCTb eLUe X = K x JR it 1' = (aK \ 0) x R. PaCCMOTPHM 
IpaeBy10 3aa4y 

.4 (x, D, j ) u =	' ak(x)	aku = / Ha X,  
2bk+Iajf-.2bm 

c21(x, D, ) u =	' b,k(x') D\a,ku =gi - Ha Y	 A0.1) 
2bk+Iim, 

(j.= 1,.. .,bm), u = 0 ripH t <.0, 

re ak (b) - rjiaunie fyHIuulw B HOHC (Ha rpaIII-iIe IcoHyca) noJlo7fcnTeJIbHo ojuo- 
poum1e cTeneis —2m + lxi + 2bk( —m, + Jai+ 2bk; m, ^5 2bm - 1(j=1, ...,bm)). 
OnepaTop a npeno.naraeTcH napa5oJn-tecicI4M, a orleparophi A l ..., cZ1bm, (11 yJ0B-
J1TBOHIOT YCJIOBHIO L0UOJ1H14TJ1hH0CTH (CM. [10]). AAR • r.oro qTo6m ci)OpMy-

1) Der abschlie8ende Teil II dieses Beitrages wird in Kürze ebenfalls in dieser Zeitschrift er-
scheinen.  
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.nHpoBaTb BTOpoe npewoJIoeHHe, flpll KOT00M 6yyeT H3TbCH 3aga qa (0.1), 
BBJM nyqoic }cpaeBblx aaav B O6JIaCTM Q: 

= {7.2bm-1( D, 0) rucP; rmrtA	(x', D, 0) r'bIøQ, j = 1, ..., bm} 

.rrn b E CO (Q). Torja npeuIoJ1araeTcB cywecTRoBaHile 'lHc.ma fi E IR Talcoro, WO i-ta 

npFimoft Im A = + n/2 — 2bm HeT co6cTBeHHblx 4HceiT nyi-ca S(),) ii oriepaop 

{.4(x, D, 1); 2,(x', D, 1), j= 1, ..., bm}: 

	

- =•-	 -	bm	 --	 . 

E m(K) -± E°(K) x H E2bm—mi—II2(aK) 
j=1 

RBJ1HTC,9 H30M04H3M0M (npocTpaHcTBa E onpeJeJIeHw B flH1T 1.1). 
byui-ciHflFpHHaG(x, y, t)orIpejeJrneTcaRaHpemeHneaaaH(0.1)c/ = (t) (x - y) 

H gi . = 0 (j = 1 ..., bm), a fiApa HyaccoHa Gk(x, y', t) i-cai-c CllICHI4fl aaaq it (0.1) c 
1= 0 H gi = 5(t) 5(x' - y' ) (j = 1, ..., bm). B pa6oTe 1Io.ny qeHbi oieuicu (cM. § 4) 

ia 18DDG(x, y, t)
I 

^	 x ctm_1_(lI+lyt+n)/2b_8 x I -	 \IXl+.Iyi+t2b 
k,.- -n+2bm-IyI 

	

x 
(X I	 )	

-	exp Ix —	bI(-) t_ h 1( 2b_l )
 + li + 1h12b 

re - .iiio6oe noJIoauTeJIbHoe JIICJIO, k_ it k, — rpaitiiui MaiccuMaJibito Lut4poEoi 

rIooci (k_ < Tm ). <k), CBo60;AHOrl OT cneicrpa nyca (A) ii cogepHamefi flRMYIO 
Tm A = + n/2 — 2bm. AHaJ1orHHbIe OUHKI4 noJ1yeHh! jin njep flyaccoita. 

OnituleM CTPYRTYPY acuMnToTu}cu 4)yII}cIHH FpllHa RH xl g; 2 jy. fIycTb a — Be-
necTBeHHoe '114CJ10 TaHoe, 'ITO a < k_ H Ha npineoi Tm A = a ner coScTBeHHbIx quceji 
ny'I1-ca 91().). OSoaHauIIM mepe3 M xoJrn'IC0TBO coScTBeHHbIx quceji (c yqeTOM Icpar-
H0cTH) ny'I1a (A), JICflEUHX B nwioce or < Tm A ^-. k_. Tora (cm. § 4) 

M-1  
G(x, y, t)—	U' > (x, b) VM*(y, t) 

	

I	 —a	 k4—e— n+2bm 

	

jm-I-n/2b I	 I	I	Y 

	

- \ ii + t"' /	\ LiI + tI/2b 

I	/Jxj - y1\2b1(2b-1) 

	

X exp	gI/2b ) 

3Jecb Us(x, ,) - H4epeHLu-taJIbHhIe no I onepaopi nopBJHa N,. — 1, IcOTOpLIC 
CTPOBTCR B I1YHHT 2.1, V,.* - dnewlailbnhle peuieun OHOpOHoi1 conpa?lceHuotk 
aajaqi (CM. EIHHT 3.3). AHaJioriIvHMe aCHMEITOTHHH noJiy'IeHbx LJ1H ngep [lyaccoHa. 

B HaCTOF[uleft nepsoit qacTil paSomi H3'ITCIT pa3peLUITMOCTb aamaqu (0.1), 
JiKOCTb H acHMnTOTHKa ee peIneHHi. B8OU4TCH corIpnfceHHaH i-c (0.1) napa6onu-

qecHafi sajaa (CM. flHITbI 3.2 it 1.3), 1IpoBeJeHo ee uccJIeosaHHe. CTpOHTCiI it 
J43y'IaIoTcH wepeHunaJ1bithieonepaTopH Tuna U,.1 (x, 1 ) H CrIeuHaJIbHhIe pemeHufi 
OJW OP O J HbIX aaaq (CM. flHRTbI 2.1, 2.2 u 3.2). oamiBaioTcit reopei-mi 05 acuMu-
T0THHe pemeHult saa qu (0.1) ii eil coriprn+ceHHofl (TeopeMbi 3.1 it 3.2), npu8ejeI1hI 

OMYJIb1 AJIFI BhiqucJieHuü H034i1IHellT0B B acllM[LTOTH'4ecicOM paaoaceuit pe- 
meHita. B § 1 co6paHbl HCnoJIbayeMhIe B JaJIbHeimeM, Kaic npaBiiJIo, uaBecTRbIe
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o6 3ii1HnTnecxofi }cpaeBoi 3aAa tie B iCoHyce. CaeRyioumti napai'pa4 
rIocBaneH uCCJIeOBaHMIO BdnoMoraTeJIbHoft 3J1JrnnTLt qec}coi 3aaqH c riapaiepo 
B }oHyce. napa6oait qecKa Fi 3a Tlaqa (0.1) it e1 conpiteititaa itayaecw B § 3. OcTa-
HOBIIMCH KOpOTHO Ha .nnTepaType, OTHOCHuAe ri e Fi K pacemaTPHBaemori EipO6JIeMaTHKe. 
3ro npe?Ke Bcero o63op B. A. FOHPATbEBA itO. A. OJ1E111,11C [5], B KOTOPOM 
ilMeeTca 6wimol CnHCOFC Ju4Teparyph!, paSoTa B. A. C0J10HHHH0BA [11], a Taicne 
cTaTbn [2, 3]. 

§ 1. I1peBapuTeJIl.IIbIe cBeeuna 

B aTOM naparpae IIpHBeeHhI Heo6xogi4Mhle Aim Rajiblie rnitero cejeHitn o6 aisiitn-
Tit qecIuax aaja qax B icoityce (cm. [2, 4, 6-9]). 

1.1

 

4)yHK1n0Ha.ihIIbie npocTpallcTBa. 0603Han1 qepe3 K OTHPbITbirl 10HC B 
I1OCTHCTB IR" C BepillitHOil B HataJ1e KOOPLDIHBT it rpa l-I mAeA OK, BhIpeaaIouIth.na 
eJUIHIl qHoti cepe o6JIacTb Q c riiawoü rpaiiiiuei Q. Mepea (r, (0) 6y)eM o6o3itaqaTi, 
c4)epI1ecKIle KO0iiIHBTbI To qicil x E K. Ilycm V I (K) it E'(K) - fl0CTHCTB 
(yHKLHf B KoHyceK, jJ1R }OT0b1X KoH'{HhI HOMbI 

flu; V1(K)Jl = ( E I x12_1+ Il) lD'u(x)l 2 dx)hI2 
\I'Il K 

flu; .Ep'(K)fl = (flu; Vp'(K)112 -f- flu; V°( .K)fl2)112, 

fi € IR ii 1 € {0}u N. CooTBeTcTBylouuIe HpOCTpaHCTBa rpal-iit q itblx anaqei-iitfi o5o3-
Ha'IIIM 4epe3 J7 ' /2 (8K) it E 1 - 1/2 (aK), I ^ 1. 

llpey1oeHne 1.1 [9]: Eciiu I - xI > n/2, mo O.iui .'u06ot yn?ci1 uu u € VI(K) 
cnpaeeôiiuea oieuia lD"u(x)l	cr_(±fI2_11I lu; V'(K)f, the c ne 3amcunz om


€ K it u € Vfl'(K). 

1.2 ).l.iItIn'llqeeKaH aaaqa C llftMCTOM. 3a41lKc11pyei qiicjio b E IN, IOTOOC Ha 
11poT1l?+eHHlI BCeit pa6omi ocTaeTcn IleitaMelluhiM. 0603iiaiii epea A(m) MlIoKecTBo 
Jrn)epeF1ullaJIbHb1x ollepaTopoB 4t(p) nopnjwa m, 3aBiicitlliix Or napaMeTpa p € C 
II TionycHaimmix rLpejcTaBJIeILue 

A(p) =	E	)Ifk3(W) r_m(prt)k (rDr) D,",	 (1.1) 
2bk±8+11!grn 

rje 0) - JioKajiblihie }OOJUl1ITbI B Q It '11A, E C°3 (Q). 1-Iepe3 A'(m) o603HaI11 rmo-
?KecTBo ,H(I)(hepeHLllaJIbHh1X ollepaTopoB $9(p), Aonyciiatowux npecajieiiue Bua 
(1.1) c Ko34)(mIHeHTaMu 113 C°°(eQ). 14, lIaKoIleu, o6oaiia'-iitri epe A"(m) MHO-
KecTBo Ttllq4epeiiunaJIbJiblX onepaopoit B w a	 - 

Y(p) =	E	Tk8Y(w)r_m(pr2(rDT)$D,, 
2bk+8+JyI,n 

re w' - JloMaJIbHhle KoopiufHaThI Ha aS2 it T 8 ., € C°°(aQ). I1oioiuire


	

At(a, p, r, ) =	:;	Mks. (a)) 

re p, € C, r E IR it € AHaI1ori1Ho onpeJernnoTcsi crapwite CUMBOJIbI jJIR 
ollepaTopoB £'(p) it cT(p). OT1eTiiI, 'n'o cTapwnti CHMBOJI oriepaopa T(p) aaitucnr 
OT nepeieimix w',E aS2, r € IR,p E C it ' € R"2.
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IlycTb cit(p) E A(2bm) it 2 j (p) E 4'(m,) (j = 1, .., bm), re m, mj - r.emie iteo-
'ffiCJIa Taitite, 'ITO m, 2bm— 1. PaccraoTpHM itpaeyio aaay 

c.4(p)u = /	Ha K,	
•(1.2)


Ha - K(= 1,...,bm). 

ByeM npejriojiaram CJIe)yIoliee: 

I. J.mg aajaq it (1.2) BMIIOJIHeHO yCJIOBHe aJIJIIIIITH qH0CrH C naparierpot p, E C, 
={z€C:Rez	01,T.e.:	 -S 

a)	,	4 0 Ann JIIoóbIx to E Q, p E C,, r E IR H E 1R'' TaKIIX-, 'ITO IpI 112b 

6) HycTb v = v(w'), - e;juHm qnaH Bliewilitfi HOMJIb K Q B Toq ite w'. Tora 
jJ1}i JIIo6bIx co ' E Q, p E C+ , r € IR H BItTOOB ' OTOOHJIbHhIX v(w') TaHHX, 'ITO 

pI' + Irl + IVI 4 0, aaaqa Ha UOJIYflPHMO y > 0 

p, r, '	v(w) D) u =0, 

p, r,' + r(w') D) u,=o = c1	(j = 1, ..., bm 

itMeeT eHHcTBeHHoe pelueitite it.nacca S([o, oo)) gui JiIo6blx C, E C. 3mecb S - ilpocT-
HCTBO 6ecitoHe'IHo rjIaji, ititx, 6b1cTpoy6bxBa1ollHx Ha 6eCHOHe4HOCTH yHKIu1. 

3aIe'IaHixe 1.1: 143 COo6pa+ceHHI HEIbIBHOCTH BIjTeKaeT Cy[LeCTBoBaH[Ie 
yria Ca = {p € C: iargpj	t/2 + a}, a >0, B HOTOPOM rattaw C[IPB)VIHBO CBOrI- 
CTBO I. 

IlOJlOncItM

= fr2bm_i14(0) 7i1; rm,_IA	(0) r1 i	(j = 1, ;.., bm) 

J1fl 99 € C°°(Q). Hpll Bcex?. E C, KpoMe, 6IITb 'MoeT, C'IeTHOI'O MHo*tecTBa, orieparop 
bm 

ocynecTBJrneT 1130MOp411351 Me?fcJy W'"(Q) it WI (Q) x /7,Wl+2bm_mi_112(aQ). 

j=I 
YnoMflHyToe uhIffle cqeriioe MHoaecTBo COCTOHT Ha CO6CTBeHHWX ncei itoHeqHo 
aare6paH qecHofl }tpaTHOCTH, ilMeeT egMHcTBeHHyIo npeeiyio TO qHy Ha 6ecitoneq-. 
HOCTII 14,KpOMe, 6IITb MWfteT, }colie qHor'o MH0?fcecTua, JIe?KMT B JBOthIOM yrie pacT-
Bopa . Mern,Iue 7r, coepaiie MHItMIO OCB. C HHtJbIM CO6CTBeH11hIM qHCJIOM 
OfIepaTOp-4yHHIHH S(2) CBH3aHO HOH'IHOMHO npOcTpaHcTBo peine	OHOpOJHOI

aaja'm (1.2) npii p = 0, oGoal-IaqaeMoe qepe3 X 1 . Oi-io COCTOHT 113 If)yHitLHfi BHa 
rQ(w, log r), re Q - MHoI'o'IJeH OT log r C rjiagKHMH B Q Ko34411[U4eHTaMH. [Ipoc-
THCTBO X,. 3MRHYTO OTHOCIITeJ1bHO H)epeHL11pOBaHHH Q no log r. 3a4Hitciipyec 
B X,4 6a311c u,,(w, r) = r1 Q, 0(o, log r), a = 1, . . .-, ac,. = dim X,. BTopoe npeno-
.mo?KeHHe, ripit LOTOOM 6ymer Hay'Iamcn aajaqa (1.2) cocTOHr B c.neyIoIueM: 

II. Cyiieci'uyer 'mcjio E IR Taoe, 'ITO Ha upflMOUm2 = fl, + n/2 -- 2bm HeT C06CT-
BeHHbIX 'rnceji nyita 5(2) it npip =, I onepaop KpaeBoi aaaqii ( 1.2) ocyaecrn.rrner 

bm 
u3oMop4llI3M Mejy E"(K) H 	r)e	= Ep'(K) x 17Ept 

- 0603Ha'IMM qepea k_ itk+ rpaui raaitcwiaii&o LUHpoiiok IlojiochI (k_ < Im). <k,), 
CBO60HO OT ciieitpa ny'IHa (A) it cogepmauAeft nprnyio Im 2 = j9 + m/2 -- 2bm.
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flycm eue 

Ilu ; E'(K), p11 = (Ilu ; Vp'(.K)11 2	ll	lu; Vp0(.K)112)112, 

lu; E"2(aK), P11 = (Ilu; V 2(e.K)lj 2 -I- Ipl(2i_ 2bIlu; Vp0(a.K)112)h12. 

llpegJIo?KeHue 1.2[2]: llycmb ft E IR it 1  {0} uN, k_ <9 + n/2 - 2bm —1 
<k. To20a OAR iuo600.p E C0 \ {0) onepamop Icpaeeoü 3aôa'u (1.2) ocjuecmeaein 
1130).Wp95113M .4te3côy E 2bm (K) U Sp I it cnpaeeô4ueu ote,ucu 

C, II 7 (p ) U; p', p 11	lu; EI+2bm(K), p	c2 1(p) u;	p,	(1.3) 
Me

bm 
111 (p ) u	= I1 4 (p) it E'(K), ]1 + f ll.(p ) u; El+2bm—m,— ' /2 (3K), p11. 

)=1 

1.3 CoHpiaeHHaa 3aaqa. llyCTb 4*() ii 2,*() (j = 1, ..., bm) - onepaopi 40p-
MaJIbHo CO[IH?KHHH K 4(p) it ,(p). (flpejuJoJlaraeTcH, 'ITO Ho3(i4HuHeHThI ollepa. 
opa Rj raao npogojiweHM C I'paHH!.hI B ec OKCTHOCTb iioc.rie ver'o 6epercsi coil-

pH?KeHHMI% onepaTop. Ja.mHeftllnte KOHCTPYHIHII He 3aBI4CRT OT cnoco6a npoioiuce-
HHI.) FIyCTb eue ZK aK 4yHHLHH KOHyca K H JeJmTa-
()yHKIHfl jrpaHHQEa 9K cooTBetcBeHHo. Onpeje.riiit oneparopM (1(k*(p) E A'(2bm - k 
- 1) n	€ A"(m, - k) 113 cooTHoLueHHtt 

2bm—i 
,4*() XKu - ZK *(P) u =4k*() u ® 

.*() (u 0 K)	
kl' 

re Ô J = D,k6K = (_j)k ak K/&.,Ic - k-aR npoM3BogHaR no HOPMaJII! H 
€ C(dK \ 0). Hycm u, v € CO°°(K \ 0) II vj € CO°°(aK \ ,O). Torja cnpaBe.uuBa 
iopyia I'pnHa

bm 
-.	f 4(p) u 17 dx +	f (p) 

-	 2bm-1
(,4k*(P)	

bm = f uA*(5)vdx + E f D!'u	 v.+ E o () vi) dx':	(1.4) 
K	 k=OK 

3yecb H ga.nee cquTaeTcn, 'ito	= 0 11pM k > m1 . flapaJIJleJibHo C 3agaqeg

(1.2) 6yjeM paeCMaTpIIBaTb CO[IH?1HHIO 3agaqy 

U = /	 iia K, 

	

bm	 (1.5) 
4k*(p)u + '	=g Ha eK (k = 0,1,..., 2bm —1). 

B ciaJiy npejulo.rlo?KeHMR I JJIH 3TOi3 aaLa'IH CUpaBegJII4BO cieiyioiiee cBocTBO:


	

CMMB0JI 4*(w, , t, )	0 gsia JIlo6hIx co € Q, p € CO3 r € IR H € IR"' TaHHx, 'ITO 
Irl'	+.I r l + ll 40. 

Ju06hlx cv' E EQ,, 'IiIceJi p € CO3 r E IR u BKTOOB 'OpTOrOHaJlbHbIx H '((0') 
taiuix, 'ITO p1hI2b + ITI +	4 0 8aaqa Ha flOJlyrlpnMot1 y > 0 

, •, : + v(w') D) u = 0, 

dk*((U, A r, V, + v(w') D) Uyo + 'cI(W', P, 1, ') Uj = c. 

(k=0,1,...,2bm-1)
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HMT egulleTBeHuQe pelueHHe {u; u1 , ..., Ubm} E S([O, cio)) XCbm gim	 qitceji 
E C. 

HoJ1OnM

I

r2bm —iA,4*(0)	 b,n 
 12; r2bm_I_1_ 4*(0) r'J' + E rmJ_k_ J13(0) r"tp1 

(k = 0, 1, .., 2bm - 1)} 

re 0 E Cc (Q) 11 9 1 , .	Pbm E C°3 (aQ). JJfl Bcex 2 E C, aa HcKj1ioIeHI4eM C qeTiloro 
i%monecTBa {2 E C: A = 2,, A =

	

	- i(2bm - n), 2 - co6cTseHHoe 'nic.rio nyica 

bm 

P(2)}, nyqoi.3)*(2) OCyLUeCTB.nHeT H3OMO4113M eay W1 + m (Q) x /7 Wt+mi+1I2(Q) 
21w—i	 j1 

11 W'(Q) x /7 
W1±k+II2(Q). 4ucia ,2* HBJIHIOTCI1 CO6CTBeHIIhIMII qHcJlaMH 11y1a 

k=O 
C HaabIM 113 HHX CBH3aHo KoI-leHoMepHoe npocTpaHcTBo pe1ueHRfiOAHOPOjHOfi 

3a)aII (1.5) 1TpiI p	0, 0603HaaeMOO X, 11PHCM dim	= dim X,. IIpOCT-
HCTBO X COCTOIIT 113 ()yHHu11i B11j	 - 

frQ*(w , log r); r	_21m+mi+1Q7,,(w', log r),	j = 1, ..., bm}, 

rje Q* ii Q7 - MIIOFO'IJIC}IbI OT nepeeo log r C I'JiaJWlIMH, cooTBeTeTBelaHo, 
B Q 11 Q Ho 4flhiHeHTaM1i. CyriecrByeT enHcTBeI!1Ih1fi 6a3llC H HOCTHCTB 

= {u(w, r); u.(w','r), j = 1, ..., bm},	a = 1..... 

u(w, r) =, rkQ a(w, log r), 

- u 0 (w ' , r) = r	_2bm+mJ+lQ7(w', log r), 

TaHol, 'ITO JJIH 6a311coH {u} H {2t 0}BbInoriHeaIM cJIeyIouuie YCIOBHFI opToroHaJib-
HOCTI'I H HOpMHpOBHH (CI. [6, 7]) 

((0) r1u,	'.')K + 
bm

 (o	U7'a.)K =	 (1.6) 

rje 17 = (r) - (DyHHLHR iiacca C000([0, co)),, PBH8H euhIHe B OEPCTHOCTH HyJIR, 
(, c H (., •)K - cIaJinpHbie HOI43BHHH B L2 (K) it L2(aK) c00TBeTCTBeHH0. Pa-
BeHCTBO (1.6) He 3aBHcFIT Or 4)yHiuu1iT 77. Ma 4)opMyJlhI FpIIHa (1.4) 11 113 paneHCTBa (1.6) 
BbiTeHaeT cooTlloweHne

2brn—i I	 bm 
(u 0, a* (0) ?7u 'o ')K + .^:	Ak*(0)	+ E 59yk (0) 7iU7,0 

k=O	 )i 
=	â4'âao'.	 (1.7) 

lloJio,icilM k_* = —k, + n - 2brn H	= —k_ + n - 2bm. Ma 
1.2 ciIegyeT aHaJIorHLIHOe	 JJ1R Coup IeHHO11 3aja'iH (1.5). 

flpejJIoiceHHe1.3: llycmb /9 E IR U 1E (0) uN, k_* </9 ± n/2 - 2bm —1 <k+*. 
Toôa ôizjl .uo6oeo p E Ca \ 0 onepamop Kpaecoü 3aOa'n (1.5) ocyuçeçmeiiiiem U30.4t0p. 

bm	 -	 21w—i 
96u3m Atexcay E fll+ 21 m(K) x (7Epl + rni+ 1 I2(aK) u E(K) x [7 E l + ! +il2(aK) it cnpa. 

k=O
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eeOjuze&oten,cu

	

	 -

bin 

U 1 , ... Ubm, p)	IIu; El+m(K), P11 + E 1Iu1; E/+mi+l/2(aK), pR 
j=1 

C2I ,(u, U 1 , ..., Ubm,P),	
1 8 

Ip j(u;u1 , ..., Ubm, p) = II*() ; E'(K), P11 
2bm-1	 bin 

+ E,1V4k*()u + E()u1; 
k=O	 j=1 

1.4 TeopeMa 0	3CIIJII3l0CTH 3aaq H (1.2) H (1.5). oEa3aTeJIbcTBo cJiemyIo[uei

TeopeMb! HO CYEUCCTBY COP?IHTCH B [2]. 

Teopeia 1.1: HpeônoIwcuAt, amo na npxioü Tm 2 = h nem co6crneennux 
'ucei nytoca (2). 06o3,au.nt epe x cy.M.Mapnylo aie6pau'ec,cyio KpamH0CMb co6cm-
eenux 'Itcei ny løca (2), ite;cauux e. nowce mm (h, /c,) ;5- .Im A !E^ max (h, k_). 
Hycrnb fi + n/2 — 2hrn — 1 = h H p E Ca \ 0. Toôa onepamop .(p) = {it(p); 
j 1, .. ., bm}: E 1 + 2b(K) ' Kpaeaoa 3a43a'Lu (1.2) nciinemcx nemepoe&.At. Ecui h < k_, 
nw nEpo onepamopa I(p) mpueua.'ibno, a pa3 AtepltOCMb so qapa paeia x. HpoAte nlOeO 
ô.zx pezueiux daôa'Lu (1.2) cnpaoeOdut6a npaaa.x oieiva (1.3). Eciu h> k, mo paaMep-
nOCnlb iiOpa I(p) paea x, 'a o6pa3 coenaôaem C 

T e op e m a 1.2: Iipeôno.ilodlcuM, 'mo na nptoü Im A = h item co6cmeennx nuceA 
ny'a *(2). 0603na'ut 'wpe3 x cytapnyIo aJe6pawecKy10 cpamnocm co6cmeen 

o	i1	
-


,mx 'ucei ny'a ,*(2), eIcaufux e noitocè mm (h, k+*) ^ Tm A ^ max (h, k_*). Hycrno 
+ n/2 — 2bm — 1 = h up € C0 \ 0. Toa onepamop .'*() ipaeeoa saaae u (1.5) 0m0 7

	

bm	 2bm-1 
6paascacrn npocmpancmeo Efl1+2bm(K) x [J E fll±mJ± 1 12(aK) 6 E'(K) x /[ Efi k+112(aK)


	

i=1	 k=O 
U 5L8JLemcx nèmepoeblM. Eciiu h <k_*, mo .côpo onepamopa mpueuaizno, a 
pa3.mephOCMb conôpa pacna . HpoMe mo2o Ozx penienun 3aaau (1.5) cnpaeeöiuea 
npa6aA oien1a (1.8). Ecitu ii.> k+*, mo onepamop Y*() xeiaemcn cojmecmu81t&t, a 
pa3.4iepnocrnh .ôpa paena c.	 - 

)IoFa3aTeJ1bcTBo TCOCMhI F1OBO)HTCR TaR ?*ce HaR JOH3TJIhCTBO al-IaJIorIdqHor'o 
yTBepHJwHun B paöoTe [8].	 - 

§ 2. ACIIMIITOTIIKa peiiiciiiitl aaau (1.2) 

• OCHOBHOfI pe.3y.nbTaT naparpa4a — Teopema o6 adHMnToTuRe peIueHH1 aaau (1.2). 
B OTJIII q I4II OT paöoThl [9] 3JCb }rnIIo CTOHTCH ,,dneIu4aJIbHwe,, peiueiiwn ouLo-

OJHh1X saga (1.2) ii (1.5), JJIF1 ROTOh1X BbOJIHHh1 YCJIOBtIF1 opTOI'oHaJlbHoCTH H 
HopMHpoB}c14 (CM. (2.10). 3T0 ynpowae Bl41 oRoH qa'rejlbHblx 4opMyJ (CM. TeopeMb! 
2.1 ii 2.2). 

2.1 lloc'rpoeiiiie aeJIMnToT1teeKnx"IIyJIeii aaa'i (1.2) it (1.5). 3aHytepyeM coôcr- 
BeHHble q itcjia nyica P( 2 ) C 1CTOM KTHOCTLI CJ1lYlO[LI4M o6paaoM. C06cTBeUHhIM 
qHcJlaM CUOJTO?iH}IhIM BbIWe HpHMOti Tm A = k_ 11HflHWCM OTPHUTCJIbBhI oepa 
(_) TaR, 'ITO coGcTBeHHblM q ncJIarll c 600bIue MHHM0II qacmio oTBeqaloT 6oJLbinIle 
ITO a6COJIIOTHOII HeJIH'nlHe HoMepa. Co6cTBei-u-Ih!e q HcJla C oHHaKoBhIMH MHHMbIMU 
4acTHMH HyMepy1oTcf rIpoll3BoJIbI-Io. C06CTBeHHMO q iicaa Jie+caI1u,Ie iui,+ce IIpHMOtt 
Tm A = k, IioJIyaIoT HeOTpHIaTeJIbHbIe 1-loMepa (,), np ilq eNi CO6CTBeHHLIM '114c.rIaM C 
MeBbujilMil MBHMhJMH qaCTflMu oTBeqalor 60JIbmIle HoMepa. DHRCHpOBaHHhIe B § 1
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peuleHilfi OJHOP0JHhIX Baga q (1.2) 14 (1.5) upii p = 0 uyriepyioca Teriepb O)H14M 
HHJeHcoM: 

u(w, r) = ruQ,(w, log r), 

= {u,*(w, r);' u(w', r), j	1, ..., bm},

u, *(w , r) = 0l Q,*(a) , log r), 

•	u,(w', r) = rt *_2bm+mi+1Q(w', log r), 

- _	p14leMJHHj4c BblnoJIHeHbI cooTHoweHl4n BHJ (1.6) c npaBoll qacTblo â.'. 
FIycrh 1u E 71. ByeM I4cHam ,,adHMrIToTI4 qecKIle,, HJIH 3aa4H (1.2) B BHe4)op-

MailbHoro pga 

U,(w,
 

r, p) = rtsE(pr2b)kQ,(*)((_, log r),	 .	.	 ( 2.1) 

re Q A (0) = Q
IU

Q,) (k € IN)	MHOE'OqJIeHbI OT log r C 1'.Th&KHM11 B Q xoF1wi-
eHTaMl4. llpejcTaBIM onepaopi t(p) 11	(p) B BHJ 

= r bm Z (pr2b)k Ak(w, rD, Do,), 

= rm' E (pr2b)k BJk(w, rDr , Du). 
2bk,n5 

HOLCTaBJ1HH pg (2.1) B (1.2) 14 IIPHPBHHBH HO XflhEWHTbI fll4 oJulHaHoBbIx 
crelieHax p, IlXO)HM 

Er_ 2b(m_8)A s(rQ t ) = 0 na K, 
s+k=d 

	

' r_ mi+ 2b3B 3 (r	2 Q to) ) = 0 Ha OK (j =	..., bm)	
(2.2) 

, 

me d € IN.- PaccMaTpHBaH (2.2) KaIc ypaiieuna oTHodHTeJthHo K 
(2.2) Teope1y . 1.3 pa6orM [4] TOCJIeJOBaTeJthHO HaxouM BceQ. EcJIH iA. + 2bd iA,', 
TO MHOFOJ1II Q (d) oiipeaejieH oHo3HaqHo. B HOTHBHOM ciyae BbI6epeM }ca}coe-
H1ióyJb 143 peu1eHHL 06o3HaHM qePC3 I, MHonecTBo HHeKcoB U€71 Ta114X, 
'ITO i2. + 2bd = i2 jjia HeicoToporo qncjia d € N. JTI06Me ywa peuJeHHa, IIOCT-
poeiiie TaicliM o6p'a3om OTJi1OTCR Ha Z	 r, p). 

PelneliHe o.i1iopogHofi 3agaq II (1.5) 6yjeM ilcicaTi, Ta1cHe s BI4J	OPMJ1bHOO 
paa	 . 

U ,*() = ri2 ' f (r)	 - 

	

q=o	•	-	.	 (2.3) 
=	 log r); r_2brn+m,+1Qj*()(w, log r),. j = 1, ..., bm}, 

rieQ° = Q,,* ii Q O) = Q; ocTaJ1hHh1e4yHHlI4l4Q* HB.JIHIOTCR MHOO'IJ1HMM OT 
log rc I'JIaJUcIIMH Koa(1HIu1eHTaM1j 000TBeTCTBeHI-1O B Q ii 0Q. flpejcTaBHM orlepaTophi 
HpaeBo1 3ajaq 1a (1.5) n BHJ	- 

= 7 2t,m f (.2b), A 3*( w, rD, Di,), 

CJtk*(p) = r_2bm	!'	(.2b)$ A 3(w', rDr , Dod), 
2bs2bm—k-1 

= r_m,+lc E (.2b)8B*ks((D, rD,, Di,.). 
2b85:m1—k
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floJcTaBj1fln pFig (2.3) B (1.5) II HPHPBHHBH ' KODOHIAHeHThi ITPM oHHaKoBhIx 
/ CTC[IHHX p, HOJ1yHM 

E r_(m_8)A 8*r t1 +QQ,S(Q) = 0 ha K, 

bm 
E (r2bm+k+I+8A8r1A+2pQQ*(Q) + !' rmi+kJ8	 (2.4)


8+Qd  

x M a 	_2bm+m,+1+2bqQQ)) = 0 ia 8K (k = 0, 1,..., 2bm - 1).Im 

ByeM PCCM&THBTb (2.4) HK ypaene oTHodilTejibilo (Q,; Q), j = 1, ..., bm}. 
Loxa3aTeJmcTBo cZIeyIoue11 .J!eMMH HO CTH I1OBTOflT JoKa3aTeJ1bcTBo TeopeMbi 1.3 
pa6oThl [4]: 

,lleeia 2.1: Paccomou ciieôyiouçyio 3aOa'y c nonyce K: 

na K 
bm	 (2.5) 

na 8K(k=0,1,...,2bm-1). 

HycmbzECa 

/(o, r) =	E (log )8 
8=0

	

N	 - 
g(w, r) = rm+!c+l E (log r)8 g 8 (w), --

•	 8=0 

2ae f E C°°(Q) u g 3 € C(8Q). Toôa 3aôaLa (2.5) ueem peutenue eua 

N+, 
- u(w, r) = rtz	(log r)8 u3(w), 

80
(2.6) 

N+, 
u,(oi', r) = rm+1+m, E (log r) 8 u18(w). 

	

80	 - 

30ecb U3 E C°°(Q) u u, E C(8Q). tiucijo x paono nyiuo, eciutzne paeno co6cmeennoy 
ucJty ny'uca *(2), 6 mom ciy'ae peiuenue euôa (2.6) eaunchteenno. Ecihuz - co6cm-

eennoe 'uciio ny'oa *(A), mo eeiiu'una m - 1 paena itait6oAbute(z U3 Oiun copaa,w-
CbiX qeno'ec, rioposcaennb2x iUCJ10A Z. 

flpbIMeHHa, jiey 2.1 K 8aa4e (2.4), ITOCJ1CJOBTJIhHO HXOJhtM MHoroqJIeHbI 
H	d € N. Eciu iA, + 2bd rf= i2, TO MHoro'iJleHbI oiipeeJInoTdH OJHO-

3HaqHo.	- 
3a1eHhlM B pciie (2.1) MHoro'lJleHbl Q((O, log r) iia M1Ioro1JIeHb1 Q((Oc1og zr), 

z € C \ 0. HoJ1yeHHI1 PH;j 0603HanM qepea J3 U,(a, r, p). B cwy OHOOHOCTI1 
onepaTOPOB KpaeBi1x aaja q (2.2) MHoro qJIeHhI Q, ) (w, log zr) Ta}c?Ke YJOBJ1TBOPK1OT 
YPBHCHh1HM (2.2). CsIeoBaTeJmHo J8 U,. - adnMrIToTw{eoKu HJ1b aajaH (1.2). 
Taxe onpejernec pn JU*(_p), KOTOphI1 ,lBJIHeTclI acMMnToTu qecKMM HJIM 
aajaq (1.5).
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flycrb N E N 14 o6oSHaqnM qepe3 U,(N ) 11	=	u7,, j = 1, ..., bm} 
cyeay nepix N cilaraeMblx HJOB (2.1) it (2.3). PacceoTprne 4yHH11110 

*(N)\ h(U, U,) (p) = P(P) 'qU, (N) , U
bm

N)	*(N)\ 

	

-	,4*() u,. 1K + !' (J/3,(p)	, U1 jK 
i=1 

2bm-1	 bm 

	

- E (D,U(N ) , ,,4k*() U:SN + 'E	U7)aK, (2.7) 
k=O	 1=1	 - --

re N> (Tm (2,' - 2))/2b, il 77(r) r.riamxaa yH}cw4n, paBHaR HyJio npil r> 1 H 
eHH11l(e B O1CT1LOCT11 Hy.ri. B ciy 40pMyJIH FpHHa (1.4) onpege.ueHlle yHIcIU4l4 
h(U ) U.) (p) He 3aBl4c1T OT Bh!6opa q McJla N It C3HH 11. 

,flpcJJ1oneHHe 2.1: !iycmbu,' € 2Z U z E C,\0. Toôa 
a) ecitu	- A 1f =t= 2bdi, (1 € (0} u IN, mo h(JZ U,,JZ U.) (p) = 0; 
6) eciiu 2.	= 2bdi ô.ivi 1ieiomopo2o d € {0} u N, mo h(JZ U, J2 U) (p)


=Z c3p8, aae cy.ta 6epemc.c no oceM s E Z,, ô.ij xomopbtx cnpaeeO.iiueo paeencrneo 
2bs-<d 

2bsi = 2,. - 2,.., /" € 7L U Kowmanmbi C3 ne aaeucam om z; 
B) ec.'iu 2,. = 2,.', mo h(J,U,., JZ U) (P) = 

o}a3aTeJIbcTBo: [IycTh cHa qa.rIa z > 1. IIOaCTaBIIM u (2.7) BMecTo 4yHi14HH 
(r) )yHKLHlo i(zr) it cjeJ1aeM 3ameHy nepe1eHHofi zr = . Torja flOJ1y1lM 

h(JU,3 , JZ U) (zp) = f zi()Q(p),	 (2.8) 

re Qk - MH0I'o qJjeft. C jpyroi CTOOHbI 113 onpeje.neHI4n ()YHILU1H ii BHJiHO, '-ITO 
oHa 1IBJIHeTCH MHoro qJleHoM OT riepeMeHi-Ibix p 11 log Z. OTcloJa II 113 (2.8) BbITeKaloT 
yTBep7eH11R a) 14 6). )ioHa?KeM HHFT B). B 3TOM ciyae B (2.7) MO?KHO B3IITh N = 0, 
p = 0 it z = 1. Tpe6yeioe paBeHCTBO cJiejye 113 (1.6) I 

CJ1eJCTBHe 2.1: 3a/3uccupyeAt p.slObz U,, ,u € Z. To2ôa piIabi V, onpeeiuuomca- 
oôno3ntu a-to ecilu nompe6oeamb, 'nio6& 

h(U,. ) U) (p) ==	(z, 1u' € 29).	 (2.9) 

B aMhHeiiwe1	 U,. n U,.*yoB.aeTBopfl-IoTcoTiIoweH11nM (2.9). 

2.2 Cne1U1a tl,ilble peiiieiiitu 3aaq l1 (1.2) It lix CBOiICTB2. HanoHao611Tcn (yH1-c1u1H 
.€ C(C± ), o6jiaaioiva,i cJteLyloELu4Mi1 cBocTBaMH (cm. [4]): oiia aHaJiIlTia'-ii-ia 

Re z > 0, (0) = 1, dk/dz(0) = 0 (k E N) H cyiueCTBYeT 5 > 0 TaHoe, 'rio ]dk/dZ(Z) 

	

ck exp.(-6 1112b). B pa6oTe [3] nocpoea	HIU14R , JUl14 HOTopoil ILOcJie)Wee

PBHCTBO BhIiioJlHfleTcn C b = 1, a cJieoBaTeJthHoC H C J1IO6bIM b ^- 1. 

IIycTb-1u €	. Byaet 11eIaTb peieie OAHOPOAHOfi 3aJa'1I1 (1.2) B BHJC 

V,.(w, r, p)	(pr26)	r, p ) + V,.((w, r, p),	 (2.10)


re N > (Tm A - /c_)12b. Torya 4yHH41114 V,. (1 T ) HBJI1eTCH peWeHHeM 3aJaqH 

_4(p) V,.( N)(p) = _c,4(p)(pr2b ) U (N)(p) Ha K,
(2.11) 

$9,(p) V,.((p) =	,(p) (prlb\ U,. (N)(p) iia	K (j = 1, ..., bm). / 
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.BH6epeM qHcJIa ft E IR H I € Z, Ta'c, trro6bl 

k_ <+ - —2brn—t<k+, fl+ —2bm —I±2bN>Im2,. 
(2.12) 

Torja lipaBbie uacmi B (2.11) 11pi1Ha).nenaT flPOCTP3HCTBY So l 14'B CHJ1 
1.2 3aRwia (2.11) uMeeT egHHCTBeHHOe peweue 113 EIOCTHCTB E 1 + 2bm(K) . Hoer-
poeoe peineue V,(p) He 8aBIjeIlT OT * ,,

,
 cpeaaiomeA ' - 4yHKIuH H 11CJI N. 

CrteuuajlhHoe perneHue 0H0O1H0	 aaqu (1.2), COOTBeTCTByiouAee pgy JU,. 
6yeM 060auaam J V,, i € _. 3aBepuiuM 3T0T [IHKT	 CJICIOIIHX

jxByx JIeMM. 

JIetiiia 2.2: l7ycmb u E	u p E Ca N 0. Toa ôjr.'i N> (mi	k_)12b cnpa-




eeaizueo npeôcmaeiienue 

JI.bV(w, r, p) = C(pr2b ) J p,,Up i)(a , r, p) 

+ p A2bH,(w , p I Iibr) ,	 (2.13) 

2ae H, ) (w, z) aitaThca.ci y,oitztji npu wE Q U z € C, 2	Cb	{z € C: z	0, 
I arg zi	(i/2 + a)/2b} u 'ucjw a mo j4ce, 'mo tie 3a.4te'anuu 1.1, U anwtumu'iecaii

ripu z € C. Cyuçecmeyem no.zo;cumeIib?we nucAo m maioe, timo eepn& oqencu 

ak	
Z) 

1 

5 c IzI kck exp (—x I z I),	 (2.14) 

Me e - iuo6oe noJloscumeJibnoe 'ucito. 

JIeMMa 2.3: l7ycmb 1u, s' € 7L U z E C+ \ 0. To20a 
2bm-1	 - 

(j, VI" 4*() Jiu)N))K + E (D,'JZ V, C4k*(p) JUN)

kO 

bm 

+E k(P) JUJ,)2K = —L5,,/,	 (2.15)


Ie N> Tm (). - 

JoHa3aTeJ1bcTBo J!eMMhI '2.3: Hpeo6pa3yeM jieBYfO qaCTb n(2.15) cjieyioiuu 
05pa30M: IIOJCTaBHM BMecTo YHHW111 V,(p) ee paaioewe (2.9), rLpHMeHHM 4opMyJty 
Fpiva (1.4) 11 CJI3I'aeMhIM 4yHH[11LO V( 11 BoclI0JIbayeMCH P3BCHCTB31H 
(2.11). Tora JIeBaR qacrb B (2.15) coBriaeT C yHKIHC1 —h(J2 U, JU.) (p) it 
cooTI-louleHI4e (2.15) Bbrre}caeT no (2.9) I 

)ioLca3aTeJLbcTBo JIeMMbl 2.2: Dopriyia (2.13) BbITIT 113 0JH00HOCTH 
orlepaTopoB KpaeBOA oaja q n (2.11). ['JlaJWoeTb H aHaJIuTn qHocTb no z yHKIU4H H,(N) 
Tal*He o qeBnJHh1. laI*IM o6pa3oM B goRa3aTejibCTBe H?I)CTCH JIH[llb oieiica (2.14). 
llycTh qncjia ii 1 YJOBJTBOPfflOT HPBHCTBBM (2.12). Torja 

bm 

1Ic4(P) V, ( N)(p); E'(K), P11 + L' 112,(p) V ( ") (p); El+mTm,_1I2(eK), p11 
j= 1 

^ c p1-(fi+n/22brnI1m1,$)/2b. 

Basiu 'incjio N JOCTTOHO 60JIbLIIHM 11 CqMTaH, 'ITO + n/2 - 2bm —1 = k_ + 
rIo.myaeM (cm. npemioene 1.2) 

ii 1 V(N)(p); El+21m(K), P11	C IpI(Imu_k__)12
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OTcioga H 143 npegnomtemin 1 .1 ripiixogmm H oei-ue (2.14), c = 0. MTO6I irniiy-
4IITb (2.14) c X > 0 B0CH0JTh3yeMCH CJley1oniM yisepicjernae. 

IlpeJ1oKeHHe 2.2: TI/cmh p € C, jp = 1 u npacue 'acmu e (1.2) ma,coe&, 'imo 
exp (or) / E E fi'(K) u exp (Or) g, E E+m_mi_112(K) ô,za i-eiwmopoo 0 > 0, k_ <j9 
+ n/2 - 2bm - 1 < k. Ilycmb U E E/+m(K) peuenue 3aôalLu (1.2). Cyufecm-
eyem 'uco 6, >0, ne 3aeucitu4ee om p, u, 6 , maKoe, 'mo 9iii juo6&x0 1 :!^-, min (O, 0) 
6yaem exp (01r) 

4o1a3aTeJ1bcTBo: 11oj1O?frnM .'(p) = exp (Or) .(p) exp (---Or) = .(p) + 1o'(p). 
Höpty onepaTopa	E/+2bm(K) -	MOHO cAejiaTE, CKOJIb yrOHO MaJl01 3 

c4eT Bbl6opa n'icia 0. CJlegoBaTe.mbHo, 11pM HKOTOOM 00 onepaop so,, i

 HBJ1ReTCH H3OMO(H3MOM OHORMHHO c .(p). 3aimme ypaenirn (1.2) B BHJ 
Ia(p) (exp (0 1 r) u) = exp (0 1 r) {f; g,, 1 !!z^ j ^ bm}. TaK KaK ripaBble '1aCTH nocjie-
nerq cooTHoweHIu1 npiiaieaca	TO exp (0 1 r) u E E l + m(K) I 

,oHa3aTeJ1bcTBo JIeMMbI 2.2 (oHoH4aHue): 14criwlb3yH upeioaee 2.2 u 
O1HOPOHOCTb orleparopoB, 1114XO)HM K oIWHKe 

Jlexp (x JpI' r) V(N)(p); E t + 2bm (K) ,	.	c pj(Im1,_k__E)I2b 

OK33TJ1bCTBO 3aBepmaercn [114MHCHHM npeAjiwKeHHf1 1.1 I 

3aMeaHHe 2.1: Hycmb u €	u- p € C0 \ 0. Toaaa OAa N> (Im ,t,, - k_)12b

cnpaeeô./lueo npeOc,nawienue 

V(-, r, p) = ?(pr') Up ( '' ) (w, r, p) 
M 

+ p1	E (log p)8 X'(w, rp h l2b ) ,	 (2.16) 
3=0 

re X(w, z) riaian (YHKLU1H npn co € Q, z € Cb it aHaJn4Tn qecxafl no z flH Z € Cb . ma 

Hpoie Toro JJia neiwroporo qHcJIa x > 0 cnpanegjii o1eHH11 
ak

kz) ;5 c z_k_e_kexp (-, J z I),	 (2.17) 

re E - .uo6oe nojIo+cilTeJlbHoe q iic.jio. HeTpyHo. B1ueTb, 410 .yHrnHH 7t'7 
.muhIefHb1M O6pa3OM BbI?H1OTCH mepe3 4)YHK4WM i(2. --.A4/2b € Z, EI03T0My 
BaMeqaHite BhIreKaeT 113 JIeMMbI 2.2. 

2.3 CueIi1aJib1IbIe peuiena 3aJaqn 1.5 H HX CBOCTBa. llycm i € i. Byei HcKam 
peineite OHOPOUIO aajaq (1.5) B BMe 

V*() = (2b) U*(N)() + 
V, *() = IV *(v), r, ); v(-', r,), 1 :!E^ j < brn}., 

= {v*(w , r, ); vN)(w, r, ), 1	j ^ bm), 

re N> (Im A* - k_)12b. Torja YHHUHH V S(N ) flBJfleTCB peineHHem 3aaqn 

,jt*() v*() =	 (Pr") u'"p) Ha K, 
bm	 - 

c4k*() v() ±	() v/() = _c.4k*()	r2b) u,'() 

bm

r) u() Ha	K	(k = 0, ..., 2bm - 1).
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Ecjiu	<+n/2 —2bm 1<k+*,+n/2 —2bm _l+2bN>Im2*, TO 
2bm-1 

npaie '1acTn rIPH HaRaemaT UPOCTPHCTBY E l (K) x fl E t + k + I I2(aK) H B CHJI 
bm	 k=O 

npeAjiomeHIIR 1.3	E Em(K) x 17Epl+ mi+lI2(K) . flocTpoeHlle peiueHH rl 
j=1 V*(p) He 3aBHCHT OT cpeaaiowei 4y11Hu14H 4 H qHcJ!a N. 

CneL1a.r!bHoe pemee OHOPOHO aaga q (1.5), cooTBeTcTByJonee piijy JU,' 
6yJeM O6O3Ha qa'Vb JV', z € ,. )OIca3aTeJ1bcTBO CJ1e)yIOILHX ABYX J1MM B CYEUCCT-
BeHHOM nOBTOpHeT Joa3aTe.nhCTBO aHaJIorwlHhIx yTBepnJeHnh npenywero flHKTB 
H 3/CCb He npJlBoI1TcH. 

iIeieria 2.4: Hycmb /2 € Z, up € Ca \ 0. To25a OAjz N> j Im 2	k_*)12b capac-




eOJu8o npeOcmac.iienue

= C(r2b ) J,.bU *(N)(p) + H,*((), 
II U*(N)(j)	 rhI2b) ()(2bm-n31-1)I2b 
'-

x h((o', p II2br), j = 1, .. ., bm) 
ôe	z) (h(N)(w', z)) JlaöKue c Q x Cb (Q x Cl,) f/iyniciuu, ana.iwmuecicue


npu z € Cb . Cyufecmeyem noJwcumeibnoe x macoe, nmo cnpaeeOiue& otencu 
ak 

k Dh(w, z)	c z I_ k*_t	exp (—x zl);	 (2.18) 

ak 

k TZ  Dh7(w', z) ^ c IzI_ k*_t_2bm+1 + m, _ k exp (—x I z i),	(.19) 

eae e - .'uo6oe noilo3%cumelibnoe 'ucijo. 

JIeMMa 2.5: [Iycmb z, /2' E Z ii z € C+ \ 0. To.-&a 

(cA(p) JZ U, JV .)K .+	(2j(p) JU,;	=	 (2.20) 

2f3e N> Tm (2, - 1)12b. 

3a1eaHHe 2.2: llycTb /4 € Z, U p E C0 \ 0. Toijia Aim N> (Tm * - k_*)12b 
cnpaejuo npe)cTaBJJeHHe 

VP 	r2b) U,*() +	 p) (bog 8 xN)() 8 0	 , 

= (p)—tlI2b	 Ir); (p)(2bm—m-1)/2b 

x h7,(w', pI121r), j = 1, ..., bm}. 

,tjin YH KUH k hf n h ) CUPBBJIHBhI oIeH}cH (2.18) ii (2.19) n OHH flBJIB}OTCR 
aHaJlIiTH qecHIlMH	H}UHHMt HH z E Cb. 

2.4 AdntnToTnKa petHeIIIIJI aaa	(1.2). B OTOM nyice J&OKa3bIBaeTcfl OUH HS 
OCHOBHWX peByJIL.TBTOB HacToiiero naparpa4a.	. 

TeopeMa2.1:l7ycmba = fi + n/2 — . 2bm —1< /c_, /€ E fl'(K),g1 € E/+2bm_mi-1/2 
(K)'(j = 1, ..., bm), U ia npaoi mt 2 = a ,em co6cm6eKn&x tiuceA ny'oca (2). 
0603na'u 'epes M + 1 'uc.'io co6cmcenmix 'ucei (c y'emoM cpamnocmu) nytoca 

(2), .'iecauux c noiioce a < Tm 2 ^ k_.
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iuo600 p € C, \ 0 cyufecmeyem peuzenue 3aOa' (1.2) euôa 
M 

u(x,p) = C(pr) EcU(x,p) + u 1 (x,p),	 (2.21) 
l=o 

the U 1 E Ed+m(K), N. = [(Im 2 - a)12b] (nauMenbzuee qe.aoe 'ucito 6oiuuiee (Im 2, 
- c)/2b) U

= (I, V(5)) k-i- bm (g,, V())K.
	 (2.22) 

Cyufecmeyeniluzcdlo dy,> 0 ma,coe, 'mo 

lI-; E+m(K), 1I 5 c 111 (p) u;	p11,
	 (2.23) 

Ic,I	c Ipl(0_Imi (1 + log p)d Jl(p) u; a', p11
	(=0,...,M).

(2.24) 

Hpoe m020 

1I1 (p) u;	p11 ^5 c(11u1; El+2bm(K), 11 
M 

+. L' IPlIm	a)IZb(l + I log l)	c,j).	.	(2.25) 

LoHa3aTeJIbcTBo: 0603Ha4HM qepc3 X(p) M1IotcecTBo ^YHRgHrl U, 1TpecTaBHMhIx 
B rnue (2.21). Toia [IpOCTpaI-ICTBO E1+ 2b m(K) CO8?tHTCH B X(p) u ero Hopa-
aMepilocTb paa M + 1. OrlepaTop 1(p) oTo6pa-tcaeT X(p) B U MMT TpUBllaJIhHOe 
napo, a cyicene (p) ua E I ± 2bm(K) ito TeopeMe 1.1 HmeeT HOBJO paTMep tiOCTH 

M + 1, cJleIwBaTeJthHo 1(p) — oiopi3i. OTc10iH BbITeHaeT (2.21); paeiicTBo 
(2.22) cJIèyeT na (2.20). oiaet oierncy (2.23). 3arfeHflH B opyiax (2.21) 14 (2.22) 

)YHi UHH U	n V," Ha JZ U, ( '	JV,' MhI RoJiyI4M Jy['oe IlpeacTaBJieHue 

M 

u(x, p) = 4(pr) E c,(p, z) JU,'i(x, p) + u1 (x, p) .	 (2.26) 
s=O 

JioJiaraB z = plI2b n I1Cfl0J1bfl J1MM (2.4), HaxoBM 

Ic(p, phl2b)1.	c j1(-TrnA)/2b 111 (p ) ü; N , p11. 

0603IIaHM M epe3 H(x, p) llepBoe cJlaraeMoe B (2.26). Torja 

lIuj; E m(K), p 1l	c 111(p) (u - H); p1 , P11 
M 

^ c (111(p ) u;	1l + L' p(ImA,_o)I2b Ic(p, p'1)j

l=o 

	

^cII1(p)u;',p1I.	
S 

1-lepaBel-Ic'rBa (2.24). it (2.25) npoBepHioTcH HenocpecTBeHHo (c ncrLoJibaoBaHHeM 
.neMMhI 2.3) U 

2.5 ACIIMIITOTIIKa peiliellhlfi 3aa'in (1.5). 3ecb IIHBOJHTCH aHajior T0PCMhI 2.1 
)J1H C0npa?fceHHo aaaqii (1.5).	 -, 

TeopeMa2.2:l7ycmba = 8 ± n/2 - 2bm —1 <k_*,/ € E 3 (K),g € E''"2(aK) 
(k = 0, 1, ..., 2bm - 1) u na npa.toi Tm 2 = a nern co6cmeenimx 'uceit ny aoa *()). 
0603na'w.t iepe M 'iucito co6cmsennix 'wceii (c ynemom spamitocmu) ny'ua *(), 
./ie31cauux 6 noizoce a < Tm 2	k_*.	 .
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RAA juo6o2o p E C+ \ 0 cyuecmeyé,n peutenue 3aOcvu (1.5) euaa 
U( p) =	r2b) E c*V,*p) + u,(), 

eae
—Mp-1 

= {v(o, r, ); v(co', r, ), j = 1, ..., bm} 

bm

E E/+ m (K) X fl E/+mI+112(eK),

2bm-1 

	

= [(Im A,* - a)12b] u	= — ( V(p),/)K -
	

(DV,(p), gk)K. 
k.O  

Cyuecmeyem mucAo d. > 0 maKoe, 'mo 
bm 

• Jjv; Ed+m(K),pJI + E 1v1 ; E/+m,+1I2(K),pJI 
7=' 
2bTn-1 

c(JI/; E'(K), pjj + E lIgk; Eflk+hI2(eK), JI) = cI(p), 
k=0 

ICI 5 c p1(a—I11')/2b(1 + log I) 1(p)., 
bm. 

1(p)	c (JIv ; Ei+m(K),pJI + !' 11v1; EpmrIl(K),pfl 

+	!'	p1(1m1,—a)I2b(i + I log p P)'	- 
—M -1 

JoJca3aTeJIbcTBo TeopeMbl rIpOBO)1iTCH no T4 ?Re cxeMe, qTo II JOK38TJ1bCTBO 
Teopebi 2.1. 

§ 3. llapa6oJmecRa.a 3aAaqa B KOHYCO 

3.1 0y1IRInoHaJIbflb1e npocTpaHcTna. 17ycm. Q = K x (0, oo), I' = (M\ 0) x (0, oo), 
K0 = K x {0} ti KO = ( K \ 0) x (0}. Bsejei rIpoCTpaHcTBo W/1"'(Q) (9 € IR; 
1 € (0) u IN) ()YHILW( B O6JIaCTI4 Q, cHa6eHHoe HOpMOlt 

JIu; W/z1t((!)JI = ( 1 	2I &I a,D auJ l dl 
II 2b'	 / 

re a =	), 151 = 2bcx0 + lal 14	= bao/at. COOTBeTCTBy1OE1te ITOCTHCTB 
rpaHll1Hb1x aHaeHui o6oaHa.HMepe3 W(P)	1 - k/2b - 1/4b,k = 0,1,..., 

2b - 1). Hopia B 11CM oupeJeJrneTcHpaneHcTBoM 

IIu; W 2111 (fl1I2 .= fju( . , I); Vp/(8K)1I2 dl	 • 

•	
•	+fr2P f f I at' — 'U (XI 0 — 

Cq , '—lU(X, T)12 
dl dr dx, I	1. 

flpuBeel1 6e3 RoNaaaTeJlbCTBa HeHOTOpbie CBOICTBa yHKEHt1 Ha BB)H11b1X 
npocrpaHcTI3, }OTOpMe flpOBepHIOTCH C flOMOUb1O 6o.nee ujiii meHee CTHJTHb1X 
paccyaeH14l.	

I 

10 Analysts 1d. 8, Heft 2 (1989)
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I1peyJ1oaeHHe 3.1: Hycmb /9 E IR u 1 E{O} ulN. Toeôa 
a) 8A.9 Ji3O6o2o MyflbmuunOe?cca 5,7 (	<2bl) u .iuo6oü 95yuFcIuu u E W,"(Q)


u.MeeM t DIr € W(P), A = 1 - ( Il + 1/2)/2b; 
6) ec.iiu u € W H11 (Q), 'no ,1u lt . o € V2b1__b_112(aK); 

B) eciu JaZI	2b1 - b - 1, mo a L oDZ ul K. € V/b1_2bi_b(K), j = 0, 1, ..., 1 - 1; 

I') eciu 97j € V 2	bJ b(K) (j = 0, 1, ..., 1 - 1), mo cyujecmeyem gyiti4u.'i 

u € 'W"(Q) macaji, 'mo	= 
-. 06031-la qM1 qepe3 W?1.1 (Q) n- 97/ 2 (T') - 3aMbIKaHne u W''(Q) ii W21(F) j)yIu; 

1AHrl iacea C000((k \ 0) x (0, oo)) 11 G000(f). 

I1pegJoeHue 3.2: 11cmb /9 € 1R,l E IN, k = 0, 1,..., 2b - 1 u ).'=  I --k/2b 
- 1/4b. Toi9a 

lATfl2bl.i (Q) = (u € W fl2 '(Q):	= 0, 0	j 5 1 - 1), 

ft	
(U=€ W 2 (F): oul, = 0, 0 j < A - 1/2). 

llpe)JIoeHne 3.3: Tlycmb /9 € IR,2bl > n/2 it nycm g5yniuu u, aU, ..., 
€ W"(Q). Toôa 8A.9 .'uo6ux MyAlornaunaexcoe a, al <2b1 - m/2, cnpaeeOiiueu olfeacu 

e mD1 U(X, t)l 15: cr_+fI2_2b_II,	rn < 

)orca3aTeJIbcTBo: 148 BIc.ThlO'lelIIlft agmu € L2 ((0, oo), V3'1(K)), m k, Biei-caeT, 
UTO a mu E C([0,.—); V2tI(K)), m !!g k - 1. OTc1oJa it iia up,e.moIceHI1n 1.1 cJieyeT 
HepaBeucTo (3.1) U 

BBe)eM npocTpalfcTBa y1IKuii H'(K) ii HP 
2bl (OK) ro.moMop4)IIIix ripit Rep > 0 

H Co 3Haqe}IHnMI4 B E ft 
Ibl(K) i E

fl
	jJIH HOTOPhIX }coHe q HhI Be.nI4qHHhI 

]lu ; Hp"(K)1l = sup (f flu; Efl2 "(K), p 11 2 d)h/2 
E y>o	py 

flu; H/(eK)]l = sup ( f Ilu ; E2(aK), p11 2 d)hI2 
Y>O\Rep=y 

Ciieyiouee ysepameiie )loHa3bIBaeTcfl TaH e, }caualla jlorM qHoe yTBepqeHFIe B 
[1].	 S 

HpeoaeHne 3.4: Tlycmb /9 € IR, 1€ {0} u IN, k = 0, 1,..., 2b - 1 uA = 1 +-1 
-. k/2b - 1/4b. Toa npeo6paao6aKue ./Jan.,jaca ocyuçecmeillleifl u30Atop1iu3.s .Medscöy 
* 2b1 . 1( Q) u R fi2bl(K) u . ecöy W2b2A(P) u 

3.2 ilocTalloBRa 3aaqu. Pa0CM0TpHM Ha qa.rIbHo-cpaeBylo napaöo.nwIecHyJo 3a)lay 

i(x, D, ,) u= /	Ha Q,'•	 -	
-	( 3.2) 

1 (x', D, ,)u = g-	Ha f(j = 1,..., bm), 

rje onepaTophi 4(x, D,p) H	(x', D,p) 1OBJ1TBOBIOT YU10131,119M I, II nepIIoI'o

naparpaa (x' - To}ca rpaiiiiui eK). Byes paccmaTPllBaTb TaI?+ce conpafceuHylo 
aaay	 - 

4*(x, D,	u = f	 -	 Ha 
-	 bm 

4k*(X, D, ) a + E c(x' Di', at ) u, = gk Ha P	,	 ( 3.3) 
)=1 

(k = 0, 1, ..., 2bm — 1).
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VIa npe moeHHi 1.2 it 1.3, B CHJIy npeJJ1oaeHw1 3.4, BbITeIcaOT cieyionuie JABa 
yTBepgeHHB. 

flpeJIoèHue3.5: l7ycrnb 19€ JR it 1€ {O} uN, k_ </9 + n/2 - 2b(m + 1) <k. 
flycmb ezqe / € .312b1.I(Q) ug, E J41/b1,.,(r), ,., = 1 + rn —m,/2b - 114b = 1, ..., b). 
Toaôa 3aOae a (3.2) uAteem e0uncm6ennoe peuzenuëu € W(m+1)m+l(Q). 

flpeJJ1oeH11e3.6: llycmb/9 € JR ulE {O}uN, k_* < 9 + n/2 - 26(m.+.1) <k+*. 
Hycmb euçe / € 1472b1.1(Q) it gk € iTlt(J'), 4 = I + k/2b ± 1/4b (k = 0, 1,..., 26m - 1). 

Tof)a saaa'a (3.3) ueem eauncmcennoe pezuetue 21 = {u; u,, j = 1, ..., bm}, e9e 
u € *fl2b(rz!+I).m+i(Q) it u1 € W''(P), s5 = 1 + m,/2b + 1/4b (j = 1, ..., bm) 

3.3 Cueiva.'ii.nie pemeiin aajaq (3.2) ii (3.3). PaccaoTpnM YHK91410 

17 (x, t) =	
fe

P' V(x, p) dp,	€	. S	 (3.4) 

JI e iI Ma 3.1: ulycmb u € Z_. ToOa a4i1 6ynKiuü V,(x, t) cnpaseôiiueo npeôcrnaauienue 
d 

V(x, t) = 1/2b1' (log t)k h,4 (w, rt_1/2b),	 (3.5)

k=O 

the h(w, ) - 6ectone'no aug6q5epeuqupyembze 6fiymvquu npu ((.O,e) € Q x (0, oo).. 
Cyuecmeyem tucito , > 0 ma,tbe, 'mo 

I8D:hk(w,	;5 C_e — k- -3 exp	 (3.6). 

the c - iuo6oe noJlor1scume4bnoe 'ucjlo. 

JoKa3aTeJ1ncTBo: PaBCHCTBO (3.5) caeAyeT 113 onpeeien 4yHKu14It V,(x, 1) 
14 113 opiyimi (2.16). ,Lo1caeM oueiu-iy (3.6). 0603HaM1 4epe3 V,(') 11 V(2) 
oöpaTHwe IIpeo6pa3oBaIIna Jlaniiaca OT neporo H OT BTOpOI'O cJlaraeMwx B flBO 
qacTn (2.16). Tora, KaK }1eTpy.[HO BHCTb, TAJIFI 4yHKIuaH V,(' ) cIipaBeJn4Bo npe-
cTaBJ1eHLIe (3.5), Koa jrn11teHTbI B KOTOpOM YOBJ1TBO14 lOT oLeHKaM (3.6), rje BmeCTO 
k MO?KHO 1iocraBHTb jiioöoe OTPULTJ1bHO 4l4cJIO. DyHKW4a V,(2) IlMeeT BRA 

100 
t I /2h_1

f	
M 

e'	(log p - log t)8 JO N) 0p1/2b) dp, 2ni 	a=o —100	 S 

rye = rt". Pacc1oTpi1 4)yHKIU4IO	
S 

h(w, ) =fev (log p)8 (w, 0p1/2b) dp,	 -	(3.7) 

ré 4yHHIHR X((O, z) - aiia.nwriiiia no z ii . yJloBJleTBopHeT oIeHHaM (2.17) npii 
0) € Q II z E C. flpoe4opML1pyea HOHTYP HHTeI'pupoBaHI4a B (3.7) B KOHTYP 
(—ioo, —iR) u SR u (iR, ioo), R = 2b/(2bI), re SR - flOJ1yOKpyKHOCTb B RpaBO1Ee 
flOJIyIIJIOCKOCTH payca R. llclloJIbayn oIeHxll (3.17) IIPHXOJU4M H (3.6) np	1. 
Ecriii Q ;S 1, TO npoe(j)opM14pyeM HOHTYP B {p € C: I!	1 m argp =7Z12 + a, njiii 

• II = lii Iargpl ,^ /2 + a, £lJiil	1 n argp = —n/2 - a}. CHOBa HCflOJIbayfl 
• (2.17), I1L4XOW1 K (3.6) I 

10*
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paccMoTpuMTenepb4)yHFcLHIoV,.* = {v,.*(x, t); v(x', t), j = 1, ..., brn}, /2 E Z,., re 

	

too	 too 

=	fetv*(x,	v(x', t) =	f ef"O (x' ) d. 
2ni

(3.8) 

3ecb v,.*(x, ) -i v(x', ) - 4yHF1uH, nOCTpoeHHwe B n yHHTe 2.3. AHaJIorMqHo 
aemme 3.1 joKa3b1BaeTcn c.riejyiouaH JIeMMa. 

JIeMMa 3.2: I7ycmb/2 E Z + . Toaôa az q ytiIuu (3.8) cnpaeeôitueo npeacmaeiieuue - - 
d 

v*(x, t) = ti1I2b_1 ..^' (log g)k h,.k(w, Tt_2b),

k=O 

v(x', 1) = g (il*_2bm+m, +I)1_I E (log t)k h7k(w', rt_hI), 

. . ., ,bm. Cyuçecm8yem nucAo x > 0 mi,coe, 
I Dh k( (O , e)I	ce_k_*_t_8 exp (_x 2b (2_ ) ,	 (3.9) 

leQaDh7k((-', e)I	0_k_2bm+m,±1__8 exp (x92_fl ) ,	 (3.10)

Me e - iuo6oe noJlocumeitbnoe 1uc./io. 

	

3aMe q al!He3.1: (I)yHKWIH V,.(x, t), /2 €	, HBJIHIOTCH p eLu eHI4JlMll O/HOpOJUIO1i 
aajau (3.2), a Be}cTop-4yEIKIull V,.", /2 E	, -	HI4HMH	 (3.3). 

B nyHcre 2.1 6b]JIH . BBJHbi ynKuuI1 U,.(N)(x , p) 11 U,.(p) = {u,.*((x, ); 
uTh(x', ), j = 1, ..., bm}, HOTOpbie HBJ1HI0TCH MHOrowieiiamii no nepeMeiIHo3 p It 
cTeneHI4 N - 1. Bygei o603HaaTb B jaJ1bHe1meM qepea U,.(x, 8g), U,.'() 
=	); u>(x', s,), j = 1, ..., bm}	 oliepaToph!, noily-
,4eHHble B p e3yjibTaTe flOjCTHOBOK P. 	,	. Torga iia cooTHomeHH (2.15)

11 (2.19). BbITeHaioT paenca

2bm-1	I 

f (4* (x, D, ) u(x, )) V,(x,t)dx + E f (,,cJlk*(X', D, ) u(x, 8) 
K	 k=OK 

bm 

+ . c(x', Di', ,) U7 W, a.)) D17,.(x, t) dx' = —,.(t), 
( 1u, 4u' € _, N> Tm (2,. - 

f(cIt(x' D, ) U,.((x,e.)) v.(x, 1) dx 

bm 

+	f ((x', D, ) U,.(N)(x,e,)) v7.(x', t) dx' = 
j=1 K

(1u,u'EN>Im(2,.' —A,.)/2b). 

3.4 Acniii'ro'ruia pemeiiiiil iiapa6oiwieenx ypaBueIIufl. flyoTh (I. Y H}U11H e -- T(q) 
paa oGpaTIIoMy npeo6pa3oBaHrno JLaiuiaca	HK1IlI . Toria T € .°(1R), supp T 

[0, oo) n npi4 k € 7L, ilMeeM jdkT(Q)/dI	Ck exp (ôe', 5 > 0. RpoMe TOIl, 
00	 00 

fT() de = 1 11f T(e) Qk do 0 (k € N). 0603Haq HM xiepe3 X nepaTop. 

	

f T	dr 

r 2b	r 2b
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Jlerxo B11)em, 'iTO OH npO)oJ1HaeT4)yHxLHH, 3aAaHHbie Ha pe6pe (x = 'O, r E (0, oo)) 
B 4yHcuHH, onpeeJIeHHIIe B Q, npH'ieM (Xq)ro =q ii	 = 0 (x	1). 

TeopeMa 3.1: flycmb p E IR, 1€ (0) u IN, na npoü Tm A = or = + n/2 
— 2b(m + 1) nem co6cmeennx nuceA ny'uca (2) u a < k_. I7ycmb eue I E *2b1.I(Q) 

u g, € W/(I') c 2, = 1 + m - m,/2b — 1/4b (j = 1 ..., bm). 0603na'u. 'epe3 
M + 1 (M € {0} u IN) 'ucJw, co6crneennux ltuce.1t (c ytiemoM cpamnocmu) nyta (2), 
iiescauux 6, noAoce a < Irn 2 k_. YmsepcOaemc.c, 'mo3aôa'a(3.2) ueempezuenue 
euôa

M 
u(x, 1) =	' U,(Ni(x, ,) (9'Ch) (r, t) + u1 (x, 1),	 (3.11) 

f"=o	 - 

2öe N. = [(Tm A - a)/2b], u, € 372b(1+m).l+m(Q), a aiia 95yumfutih,cnpaeea4ueo npeô-
Cma8iienue 

h(t) =f	r), v*(., t — T))K dr +E J	), v(-,t — T))K dr.

(3.12) 

Bee yTBep?IcgeHu1 TeopeMb!, B cniy HpeAJIWHeHmfi 3.4, no.ny'iaio'rccl C uOM011bIO 
o6paTHoro npeo6pa3oBallnH JIaniaca 113 TeopeMbi 2.1. AHaJIOPH qHO, 113 T0MhI 
2.2 BhITeHaeT 

Teopeia 3.2: Ilycmb iI € IR, 1 E {0} uN, na npotL Ini = a	+ n/2

— 2b(m ± 1) nem coôcmeenn&x 'ucei ny'(ca *().) u a < /c_*. l7ycmb ewe / € W2b11(Q) 
u g € k.2ir(F) c 2k = 1 + k/2b + 1/4b (k = 0, 1, ..., 2bm — 1). 06o3na'tuM ltepe3

 M (if E IN) 'uciio co6cmeennix 'iuceil (c yienzom icparnnocmu) ny'oa Y)*(A), .'ieicauzex 
o noitoce a < Tm 2 .^ ,k_*. Ymeepicôaemc., 'mo 3aa'a (3.3) u.4eeem pemenue ouôa 

—1 =	' U,."() (Xh,.) (r, t) + 711*(t), 

20e N,. = [(Tm 2,.* — a)/2b], ?1*(t) = {u*(x , t); u, (x', t), j = 1, ..., bm} Ii 211(t) 
={u1 *(x, 0; u17*(x', t), j = 1, ..., bm}. Be,cmop-0yn,ctfu. ?/" npunaô./IeJ%cum npocm- 

bm 
pancmey Wfl2bm±1.m+1(Q) x /7 *''(F) c s, = 1 + m,/2b + 114b.,4it. 6yniuu h,,* 

cnpaeeOuoo npe8cmaoienue 
t	 .	 2bm-1 £ 

h,.*(t) = •:-:-f (j . , r), V,.( . , t — T))K dr —!' f (g, r), D,"V,.( . , t — r)), dr. 

JlyCTb a < k H Ha npHMo1 Tm 2 = a UCT co6cTseHHMx '-iticeji Iry'iHa (2). 06o-
3Ha q11M 'iepea M + 1 (M = —1,0, ...) 'iiiciio coöcTBeHHblx 'iiiceii IIy'i}ca (2), iieica-
1IflX B nojioce a <Tm 2 < k. I1oio*ciii - 

M 
G(x, y, t) = E U'(x, ) v,.(y, t), 

M  
G,-(x, y', 0'=	' U,.(Ni(x, ,) V 1 (y' , t), 

rme N,. = [(Tm 2,. — a)/2b].
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JIeMMa 3.3: aaA iio6oao a > 0 cnpa8eOJzueb2 &)pMyJIbi 

G(ax, ay, at) = a2b(m_1)_ GQ(X, y, t), 
G 0 (ax, ay', a2t't) = ami_n,_+IG10(x, y ', t) 

)ioKa3aTeJIbcTBo: [IpHMeHwn oópaTHoe IlpeoGpaaoBaHIte Jlaruiaca 1 COOTHO- 
uleHillo (2.26) IIH z = a, I1o.myae1 (cp. (3.11,)) 

-.	- .......- M 
&(x, t). = .' Ja U "i"(x, 8,) (Xh,(°)) (r, t) ± u 1 (x, 1), 

f0 

re

hIA 	

=1	
' jaVp*(, t - r)) dr.+	f (g( . , T),	 - 

CJIegoBaTeJlbHo,

M 

G0(x, y, t) = E Jo U, ( N (x, 8,) J0v*(y, t), 
1-0 

M 

G,,(x, y', t) = E JU,'(x, Cq J0v(y', t). 
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Die Diplomarbeit von W Hasse ist dem Vorhaben gewidmet, auf gekrummten Lorentz-Man-




nigfaltigkeiten invariante Ausdrücke für optische Beobachtungsgr6f3en herzuleiten. Leider 

erwahnt der Autor zu Beginn der Arbeit nicht ausdrucklich die physikalische Theorie, die 

Hintergrund und Motivation seiner Bet.rachtungen bildet - aber doch erst auf Grund physika-




lischer Annahmen oder einer Theorie zur Lichtausbreitung in gekrummten Räumen kann man 

darangehen, optisehe Beobachtungsgrät3en für soiche Räume zu untersuchen! Es ist zu ver-




muten, daB der Autor an die Verbindung von Maxwellscher Theorie des elektromagnetischen 

Feldes - in der Näherung der geometrischen Optik - und Einsteinscher aligemeiner Relati-




vitatstheorie (im weiteren Sinne, d. h. oline Festlegung von Ausbreitungsgleichungen für die 

Mr der Raum-Zeit) denkt. Des Ziel der Arbeit ist dann wichtig z. B. r die Theorie und


Interpretation astronomischer bzw. astrophysikahscher Beobachtungen, faCt man doch die 

physikalische Raum-Zeit in der aligemeinen Relativitatstheorie, der Einsteinschen Gravita-




tionstheorie von 1915, als vierdimensionale Pseudo-Riemannsche Mannigfaltigkcit auf, deren 

Metrik, von Lorentz-Minkowskischer Signatur, mit dem Gravitationspotential identifiziert 

wird. Gerade in der allgcmein-relativistischen Physik, bei gekrummter Raum-Zeit, tritt die 

enge wechselseitige Verbindu ng von physikalischer Theorie und physikalischer Interpretation

von Experimenten oder Beobachtungen - mit den daraus erwachsenden begrifflichen Schwie-




rigkeitcn - besonders hervor. Definitionen für zu messende physikalische GroBen sind so em-




zufuhren, daB sic cinerseits eine im Prinzip realisierbare MeBvorschrift implizieren, anderer- 

seits dem aligemein-kovarianten Charakter der Theorie Rechnung tragen. Es werden nur 

gravische Eiiiwirkungen auf das Licht berucksichtigt und die Lichtausbreitung im aui3eren


