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HeKoTophie OLCllKW lIOM llpOH3B01l1LlX FOJI0MO4l1J16IX 4)yl1KIl1ii H MX 
upneireue K 3aAaqam c uaairiiiiMit 3HCHH$1MH 

F. D. MAHJABU3E H B. TY4icE 

Gegenstand der Arbeit ist die Losung von Anfangswertproblemen in Skalen von Banach-
rhumen veraligemeinerter analytischer Funktionen. Zu die8em Zweck werden a.priori-Ab. 
schätzungen holomorpher Funktionen angegeben, die die genannten Anfangswertprobleme 
in L .Rhumen zu lãsen gestatten. 
flpegMeT HacTosiqeA cTamH - H3yeHMe aaJaqH KoWM B uufanax 6aHaxOBuX 11OCTHCTB 
o6oöulëHuIix auajiumqecicux 4yHlnwfl. C OTOR UJ1blO ycvauoo.ueHLI HeKoTopwe anpuopaae 
OUüHHH FOJ1OMOIIH&X IYHKUHfl, xoTopNe 11OBBOJIHIOT IIOCTpOHTb pewee 8aaqH KOIUH 
B UOCTHCTBX L. 

The paper deals with the solution of initial value problems in scales of Banach spaces of 
generalized analytic functions. To this end a priori estimates of holomorphic functions are 
given, which allow to solve the initial value problems mentioned above in L.spaces. 

1. ilocTalloima aaaqu 

HpHMeHHR meToA ulKaJi 6allaxoBblx Hp0CTpaHCTB (CM. [5, 6]), aaay KOffili B KJIacCe 
o6o6wëHmIx aHaJIHTIf qecHMx 4yHKLutt MOHCHO MBy'ulTh H1H IIOMOEIIH anpHopimi 
OIH0K roJIoMop4lHux 4yHKW41t (cm. [7])1). B came AalOTCFI qoHaaaTezbCTBa Ta.HHX 
anpopix oIeHoK, ROTOp&e IIBJIHIOTCH a llajioramii uaBecTHbIx o1.eHoE (CM., Hanpu-
Mep, [4]). 3m 01HRll IIOBBOJIHIOT HOCTPOWTh pemenue aajau Komu, npuHanea-
wee HPOCTP8JICTBY L. 

2. OieHKa reJIbJepoBCK0t H0M16I upOu3B0HIsIX rOBOMOPOH16IX lyHKIuh 

llyCTb G - orpaHHVeHHaH o6JIacTb 11JIOCKOCTH Z, (b FOJIOMO}4Ha B 0 u uenpepara 
110 rJIbepy B 0 C nORaBaTeJIeM a, 0 < a < 1. fë4bôepoec?wJI nopa 
epea

I	I(z2) -. = max sup , sup 
C	z,.z,EG	1z 2	Z11 

* 7 

IlycTb, JaJIee, K - KoMnawrHoe noMHoaceCTBo o6aacTn 0, nplt qeM dist (K, G) 
^ ô, 0 <	60 - lrnKCupoBaHHOe Luicilo. Tor)a uMeeT MecTO cJ1eyIou.aH 

T e op e i a: IlpowJeoana.JI n-020 nop.cu3Ka J(") öonyccaem anpuopny,o oL1enKy 

I t"L 	n!(2"'' - 1 + 2a6)	 (*) 

1) OTHocuTeJJbno anpuopix oueHolc £U1R 6oiee O6IUftx 3J1J1lIflTI14CCll1X ypaBHeHMft c1. 
[2, 3]. 

1 Analysis Bd. 3. Heft 1(1984)



2	r. i. MAHJABHP3E ii B. TYqKE 

oKaaaTejlbcTBo: flycTb zE K. Torga ipyr c iewrpoM z H C pagyco 6 cogep-
?KHTCH B G 14 na HHTerpanbHort 4opMyJIbI HOIIIH BNTeHaCT 

= ...L f P() - (z) d 
2ri J ( - 

kzI6 

H, c.negoaareJIbHO,• 

sup(') ;5-- sup IcP I,	S	
(1) 

n!	III.a.	 (2) 

Ananori qno uMeeM (1 z2 - zl <6) 

- 

(Z2 - z) f :	( -	d + 2n!ø(z2 ) (z2 - z). 
IC_z1ö	 (3) 

Teneph npegnOJIO?KM gOnOJmIfTeJIbHO, qTo IZ2-	.- 6, TaK 'iTo I C- - zj	-. 6. 

CHOBa yqHr&BaR HenpephrBflocm no reJlbgepy 4yHKLWH 0, MOyIB nepsoi'o 
cjlaraeMoro B upaBoil 	OPMYAM (3) MOHH0 0U HHTb 'iepea 

n-f-I 5 2)1	1 
n! Izz - z 1 1 II0II.o_

—	
(4) 

C -Apyroti CTOOHbI MB iipeAnoaomeHRII (4) czeAyeT JZ2 -	1z2 - zjI I 

ene (4) MO)IH0, CIeOBTibHO, OIHHTh qepes  

n!(2" 1 - 1)	10IIn. z2 - z1I.	 (5) 

Mogyab BToporO ciaraeMorO B npaBOt vacTil paeca (3) oueHiiBaeTcfl 'iepea 

2n!ã0 1 "	1101L 1z2 - ziI".	 (6) 

Ha (5) u (6) BHHO, 'iTO npaasi qacTb HBCHCTB (*) He MeHbwe veM 

- 0()(z 1 )I	 I	- 
sup	 npii lz2 —z,I  

1z2 - I	 2 

B Hp0THBH0M cayae C U0MOEUbIO OU HKI1 (2) HOJI4I1M	 - 

I0 ( " ) (z2) - 0(")(z 1 )j	2n!(2 Iz - z1I) 

TaRuM O6pa3OM goHaaano, 'ITO nocTonHHan rejibgepa o1erniBaeTcn qepe3 npayio 

qacm IiepaeiicTBa (*). B ciy oueiiic ii (1) Teopema 1flOJlHOCTbI0 JjOlca3aHa U



OIeHHu iiopo npoHaBoJIIbix roji-bax,4)-Hik	 3 

3. Oieuica L,, - IIOPMM UOII3BO)IIMX FOJIOMO4HLIX 4YIIICIII1i 

JI eMMa: Eciu 0 2odw.4wp6ua 8 G u K - Ko.tnaImioe noôouxmecm8o o6acmu G, 
mo cyzqecmeijem noc,no.s,uuza c(K), maKos, '4mo 

I IøIk'uc ^5 c(K) II0IILw	(P	1). 

JoKaaaTe.abcTBo: B I1OTHBHOM c.iiyae CyilCTBOBJ1a 6bi nocIeosaTe.,Ibnocm 
{0n},=I.2.... roJIoMopRl.lx yHKqnii, TalcaR, 'ITO 

1 
IlnI'K; = 1,	InIIL,(G) < - —n 

Ho TOrga oa OPMYIN cpejero aiiaqeHua c.aeJyeT P,, = 0 Ha K. 3ro ripOTHBO-
pe9HT npeJrnwIooeHH10 !lk'(K) = 1. JTeriaQKaaaHa I 

T e op e a 2. Hycmb aodw.4wpq5na 6 0 u K - KoMnamnoe noôuoscecmeo o6-
.4acmu 0, npuvex dist (K, 8K)  5,> 0. Toe0a cijuçecmeyem nocmouaJl 8(K), 
mamws, 'mo 

I"1 IIL,(K) ^ 8(K) - 

JoKaaaTenbcTBo: flycm KCE Kt 0, npo'IeM dist(K, R)	 -. Torja 113 
otenico (1) cJIeyeT	 2 

I;!k,q(K)	
ii! (--)	tIkC(k). 

UIpHMeHHH JIeMMy qjiil K, noJry4aeo 

c(R) IV1IIL,(G). 

C pyroh CTOpOHI& 03 OflpeeJIHHR HOPM HenocpeJcTBeHHo c.JIeyeT 

II'IIL,(G)	"II'(K) (mG)hfP. 

TaKOM O6pa3OM Teopema 2 goHaaaiia, npnvër 8(K) = 2"n! (mO)" P c(K) I 

4 Pewenne aajaqn Kouiii B iciacee o6o6uurnix allaJlnTiiqecKiix yHKIHfi 

Hycrb
aw Low = C(z, 1) T + A (z,  1) w+ B(z, t) w	 (7) 

(w* o603HaaeT BeJ1HHHy, HoMuJIeIcHo COflprnlcëHHylo w). I4u.eTcfl peiueoe 
w = w(z, 0 3aaq1f hoiiio 

= Low + D(z, 1),	w(z, 0) = w0(z). 

TeopIlH InKa.n 6aoaxoBhlx upocTpal-lcTB (cm. [5, 6]) noaBoJ!sIeT CTpOHTb peIneHHR 
MeTo)oM rIocJIeoaaTe.mbHhIx np116iicerniii, ec.nu BbIflOJIHeIrhI H eKOTOp . Eje Hepa-	- 
BeHcTl3a. 13 ciyae onepaTopoB L0 B11a (7) OCH0BH0e npeJnoJIoneHI1e.— cJzejy1onee: 

CYUeCTByeT oneparop l, 

low =c(z)+a(z)w+b(z)üj* 

1 .	 -.



4	F. (1. MAIIJI,IABHJ3F. ii B. Ty'iii: 

C }COal)4)IiILl1CtITaMII, ne 3aBldCflElUIX OT npeMeHH, TaffOi,,4TO 10(Lw) = 0 AJIFI ncex 

peilleHuit w ypanHenhln 10w 0 (napa L0 , 10 IIa3hIBaeTcH aeCOtUtLpO6a!t1tOU). Tora 
8a1ava (8) paapewHMa, ec.no H Ha qa.ibHan 4yHiwun w0 It cB060jUIbIii qjieii D( . , t) 
(giii IcaHcgoro 1) yJonJ1eTBopnlOT JonoJuhln'esIbHoMy YCJIOBHIO 10w = 0 (cm -. [7]). 

B cTame [7] CXOgi-IMOCTb npi-16uieiiiiiix peweimfi JOHa3aHa oTfiocliTejibBo re1b-
epoBc1coM HopMw, npH'ieM 'reopeMa 1 npHMeHHeTcn )1J1fl nepBort npoi-13Bowo1. 

Hcno.ubaya noHaTile ICeBOaHaJfl4TH4eCKO1 )HHUHH B cMbICJIe ,fl. Bepca, o6MKIio-
BeHHaff paBHoMepHan cxoHMOCTI, oicaabjBaeTcn (HaK B ciyae mi-can ro.noMop4)HHx 
(PynKwdl) AOCTaTOq.HOrl AJIFI KOHCTKUI1M ynoTpe6nneMbix ulKan (ci-i. [81). TeopeMa 2 
noaBojIneT icoHCTpypoBaTh mi-caiy i-ia ocHoBe CXO)1iMOCT14 B npocTpallcTBax L. 
Hycm 0, 0 <s ^ 1, ceMecTBo noJLo6.JIacTei Co CBO1CTBOM dist (08 ', GS) 

const (s — 8') ripø 8' <8. flycTb, Aajiee W3 - npoc'rpancTBo scex petuernift 

OnOnHHTeJIbnOrO ypanen iw = 0, npHHaJIeMcaIuwx npoCTpanCTBy L(08 ), p> 2. 
HpocTpancmo W3 cHa6ncaercn HOMO L(03 ). OHO 0Ka3bIBaCTCH nOflpOCTpaHCTBOM. 

qacTHi,ze a/c H b/c npegnonaralOTCfl }ieupepbxsHuM}i, TaK qTo w/z Tome npH- 

HJI?fCHT flOCTHCTBY L(G.,), ecni-i w E L9(08 ). 14a upecTaBneHHn 

w = _T.(.w+--w*)+ 

(d ronoMop4rna) ciejye'r 

OTHOCHTeJIbHO ouepaTOPOB T HjzG CM. [1]). CoHo1k CTOOHbI onepaTop	oTO6pa-



,Kae'r L(03 ) B ce6a. C APYF6R CTOOHLI ' UpIllialpie MHT B CHJIy TeopeMbi 2 npoc- 
aw 

T&HCTBY L(08 ), ecjui 8' <s.. Tai i-caR w yoBneTBopHer ypaiteio	= — (-a- 
\	 - 

b 
+ -	-- TO	(—i-) E L(G8 .). flpureeRH n TeopeMy1.18M31cHHrH[l1, flli flOM011H 

C	 Z\Z '	 -	 I3w\ 
nocneuTerO cooTHomeHi-IM nonyaeM cvELecTBOBaHue npOH3BOHO1l - I — I, npwie 

GO — (aw)  --
Z \ z /

 *' 
TaRHM o6paaoM AoKaaaHo, 'ITO L0w € L(G,'), eCJIH Icoa4xHI.uieHmz onepaopa L0 

HenpepuBHM. TaR icac L0 , 10 o6pa3ylo'r acCoUHHpOBaHHylO riapy, 4iyHKuun Lw 
npHR8.II8HflfT npocTpaHc'rBy W1 . 143 TeopeMM 2 cpaay BHHO, qTo 

const 
I!IJl.vllLc. , 

8 
;— II-IIL(C,) — 

e.irn 8 ' <8. TaKi-IM o6paaoM AoKa3aHa cneyIoIuaR 

T e o p e  a 3: 3aôa'uz Rowu pa3pe?uu.ua 8 w.i-a.ae L(G3 ), ec.iu na'a.'Ibnue 31ta'Lenun U'0 

• ceo60nui '.iien D( . , 1) (ä.an Kaicôo?o 1) npuuaauie#cam npocmpancmey I(0), p> 2, 
• yäoeuiem80piuom Oono.vuflzeJzbn0.4zy yc.-ioeulo 1 0w = 0 (napa L0 , 10 npeönoiza2aemcx 
accozuupoeawWü; npeänolla2aemc.'I, aa.ee, '4rno A(z, t), B(z, t), C(z, t) u 'acmnbie 
a(z)/c(z) u b(z)/c(z) ienpepue-iu).	 -



OteIlHlI 110PM 110H3B0JHb1X rOi-bx (1)- Ufi	5 

JII4TEPATYPA 

[1] BEKYA, M. H.: 06o6ueIIIrble auaJIuTH'4ecI(Me 4yHiu.i1. MocHBa 1959. 
[2] JTADHEHCICAR, 0. A., H H. H. Y1'AJIbUEBA: JIMHefluue H ICBa3MJIM Hell }ibLe ypaBHeHHH 

a.nJIMnTH qecxoro THna. 143J. Bfopoe. MocKea 1973. 
[3] MIRANDA, C.: Partial Differential Equations of Elliptic Type. Sec. ed. Berlin—Heidelberg-

New York 1970. 
[4] MYCXEJ1HWBMJIU, H. 14.: CMIlry.inpIIMc uwrerpauiiae ypanueHu. I4. 3-e,. MocRua 

1968. 
[5] OBCHHHKOB, JI. H.: 3ajaa Kowit n iiiajie 6aHaxom,zx HOCTHCTI3 aHaJI(aTHqecIu(x 

4yHHuHt. Tpygii cMMno3MyMa no MexaHMHe cniowno1l cpeAbi H flOCTBCHHhIM npo6ie-
MaM aHaJIMaa. T6wnacH 1971. Tom 11(1974), 219-229. 

[6] TREVES, F.: Basic Linear Differential Equations. New York — San Francisco—London 
1975. 

[7] TY'IHE, B.: 3ajaqa c Haq a.nbHalMM 3HaeHMnMn AnH.o6o6IUCHHEax aHajlHTllqeciuix 
4yHHuI4l, aaBHCRilHX OT BpeMHM (06o6IueHHn Teopem Honni-HoBa.mescHoll H X0JmM-
rpeHa). gAH 262, J 6 (1982), 1081-1085. 

[8] TUTSCHKE, W., and C. Withalm: The Cauchy —Kovalevska theorem for pseudo-holo. 
morphic functions in the sense of L. Bers. Complex Variables: Theory and Applications 
Vol. 1 (1983),389-393. 

Manuskripteingang: 19. 12. 1982 

VERFASSER: 
Hpo4. -p r. CD. MARHABHg3E 
I4HCTMTyT flHXJIRJHO MaTeMaTMIW MM. H. H. Bexya T1'Y 
ccçP-380043 T6MnHcM, yi. YHMBepCMTeTcRaH 2 

Prof. Dr. WOLFGANG TUTScRXE 
Sektion Mathematik der Martin-Luther-TJniversit.ät 
DDR-4010 Halle, Universitâtsplatz 8/9


