iHTErpanbHOMY PIBHAHHIO i3 cepeaHiM 3HaueHHaM 3 Baroro (¢ —Z)° Ta nmpu moBOPOTI Ha KyT
a,0<a<2r.

PesynbraTi TaKOTO THITY TO3BOJISIOTH MOOYAyBaTH KPUTEPiil I BUKOHAHHS PIBHOCTI 13
CepeIHIM 3HAaYCHHSIM Ta BiJMOBIHOIO Barol0 Ha KOMIUIEKCHIH MIIOIIKHI.
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VJIK 519.2

BJIACHI KOMIIJIEKCHI BUITAJIKOBI TIPOLIECHA
M. IO. Ilempanoesa, 0. B. Ko3auenko

Y po0oTi OnmMcaHO YMOBH iCHYyBaHHS BJIACHMX BUIIQJIKOBUX KOMIUIEKCHUX IPOIECIB,
JAEThCSI BU3HAUYCHHS I[UX TMPOIECIB, BU3HAYCHHS CTAIIOHAPHWX BIJIACHUX BHUIAIKOBUX
KOMIUIEKCHUX TPOLECIB, CTAIllOHAPHUX BJIACHUX BHITAJKOBHX KOMIUIEKCHUX TPOIIECIB 3i
CTIKOIO KOpensIiiiHOK  (yHKIi€0. Po3risHyTO O3HA4YeHHS 1 JIESIKI BJIACTUBOCTI
KBaJIpAaTHUYHUX T'ayCCOBCKUX BUIIQJKOBUX BEJIMYMH 1 mpoiieciB. KpiM TOro, OTpuMaHO OILIIHKU
po3noniny (PYHKIIOHATIB MOMYJSI CTAIliOHAPHUX TAayCCOBCKHUX BIIACHUX BHITAJKOBUX
KOMIUICKCHUX TIPOLIECIB, OMNKHCYETbCS TIOBEIIHKA MOJYJIA CTalliOHAPHOTO  JIIHCHOTO
BHUIIAJIKOBOTO KOMILJIEKCHOTO MPOIIECY Ha HECKIHYEHHOCTI.

O3navennss 1 BumaakoBuii komiuiekcHuid mporecc X (f) Ha3UBA€TbCS BIACHHM

KOMILIEKCHUM BHITHAIKOBHM IIPOIECCOM, SIKIIO TICEBIOKOPEIAIiiiHA QYHKIIIS IHOTO MPOLECY
JOPIBHIOE HYIIIO:
EX(t+7)X(t)=0,
TOOTO, KOJIN BUKOHYIOTHCS YMOBH:

BX, (t+ 2%, (0= B, (L+ DX, ()
EXC (t + T) Xs (t) = _EXS (t + T) xc (t)

1)
()

O3navenHs 2 OyHkuis r(r), 7 €l Ha3UBA€THCS CTIMKOIO KOPEIALIHHOIO (PYyHKIIEIO

r(r)=o”expi—c|c["| 1+ iﬁﬁw(r,a)}
T

(3)

e o ,C, b, — niiicHO3HAYH] KOHCTAHTH, TaKi 1O o> 0,c>0,| p IK1,0<a<2,
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tgﬂ,ﬂKWO 0<a<?
2

w(r,a)=

—Iog|r|,;11<mo a=1.

Vs

(4)

O3navenns 3 CramioHapHUN BIIACHUM KOMIUICKCHUN BUNIAAKOBUIN MPOIIEC HABUBAETHCS
BJIACHUM CTalllOHAPHUM KOMIUIEKCHUM BHIIaJJKOBHM IIPOLIECOM 31 CTIMKOIO KOBapialiiHOIO

(byHKIII€RO, SKIO
EX({t+2)X({t)=r(7)
ne ¢yukuis r(z)3agana (3).

Teopema 1 Hexaii X ={X(t),te[a,b]} — CcTaunioHapHUH TrayCiBCbKUM BIACHUIH

12
KOMILIEKCHHUH BUIIaIKOBUH TIPOIIEC ‘X(’[)‘ = (Xi (t) + X? (t)) . Toxi nns

uz[%+ (%l}p}&(b-a)“p

BUKOHYETbCS HACTYITHA HEPIBHICTb!

uv2 u
< __ N2 . S
Lp([avb])>u}_2\/1+(b—a)l’paz eXp{ ﬁ(b—a)ﬂpoz}'

Teopema 2, Hexait X = <{)(('[),t €[a, b]} - CTaliOHApHUIA rayCiBCHKUIN BIACHHMI

P{HX (t)? — o

v
KOMILIEKCHHUI BUIMAIKOBHI TIPOLIEC 1 HEXal ‘X(’[)‘ = (Xi (t) + X? (t)) g Axmo X(t) -

cenapabenbHUi, TO AJis OYyIb-SIKOTO I1JIOTO M >1ra OyIb-sIKOTO

2 al2
u> 2\/§—GM max(]ﬂ(b_Ta) 2\/Ej

1
M-1

(24

2™ 12
2(M+1) £
X aX a \2X
>X}£4e exp{_ﬁaz}(ZﬁazMj L+ o’ ] '

Ma€eMo P {Sup

a<t<b

(X)) - o

(5)

(6)

(7)

Teopema 3 Hexaii X = {X(t),t € (—O0,00)} — BUMIpHUH CTal[iOHAPHUH rayCiBCHKUM

12
BJIACHUIM KOMIUIEKCHUM BHIIAJKOBMH IPOIEC, HeXai ‘X(t)‘ = (Xi (t)+ Xi (t))

Y(t) = [XO)[ ~ E(X(X))" =X (t)[] ~ o> Hexaii c(t),t € R Taxa, mo
[le] dt<os,p>1

—00

u 2{%+ (g+1) pj.%(ﬂc(t)\pdt}

Toni ms
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>u}<2 1+— Jau 7 €Xp ~ ! 7o
Ly (0.0) [ | |c(t)|pdtJ o’ ( | |c(t)|pdt] o’

—o0 —0

(X)) -o”
c(t)?

Jliteparypa

UDC 517.548

CONVOLUTION EQUATIONS AND MEAN VALUE THEOREMS
FOR SOLUTIONS OF LINEAR ELLIPTIC EQUATIONS
WITH CONSTANT COEFFICIENTS IN THE COMPLEX PLANE

O. D. Trofymenko

Convolution equations generated by distributions with compact supports and the
corresponding mean value theorems was investigated by many authors. In particular, Volchkov
described a wide class of radial distributions with compact supports such that solutions of the
corresponding convolution equations in open Euclidean balls can be efficiently characterized
in terms of the Bessel functions. This characterization implies different corollaries such as
uniqueness theorems for solutions of the corresponding convolution equations and two-radius
theorems that go back to John (1934) and Delsarte (1961), respectively.

Let s and m be nonnegative integers, s<m, and let 0<r<R. We study smooth functions f
of a complex variable that are defined in the disk D(0, R) of radius R centered at zero and satisfy
the convolution equation

m-1 p2p+2 = 1 S
> "3t (2)== [[ 1(0)(6-2)"dr,(0). @

= (2p+2)(p-s)'p! T e

for all z ¢ D(0, R-r), where 0 and 0 are the Cauchy formal derivatives (operators of
complex differentiation) and A , is the planar Lebesque measure.

We characterize such functions in terms of the representation of the Fourier coefficients
of the function g(z):=08""°0"f (z) by series of special functions. A simple corollary of
this characterization is a two-radius theorem characterizing solutions of the elliptic equation
oMMt (2)=0.

A remarkable feature of the convolution equation (1) is that for s>0 this equation is

generated by non-radial distributions. We reduce this case to the investigation of some concrete
radial distributions with compact supports and their spherical transformations that allows to
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