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YCJIOBUA CYBI'APMOHUYHOCTH _
N CYBI'APMOHMYECKOE ITPOJOJI’KEHUE ®@YHKIINN

A. B. Ilokposckuii

Cybrapmonndeckue (GyHKIUU B €BKINI0BOM o0nactu G JIokaapHO CyMMUpYeMEl B G,
U 175 mo00ii Touku XeG cpenHee 3HaUSHHE TaKOM (PyHKIUH 110 3aMKHYTOMY LIapy pajauyca I
C LEHTpOM X sBisgeTcs HeyOwBaromier ¢ynkuueit or r (0<r<dist(X, 0G)). B obparHom
HanpaBJIeHUH, W3BecTHas TeopeMa bismke—IIpuBanoBa yTBepx maeT CyOrapMOHHYHOCTD
bynkipn U(X), MOJyHENPEPhIBHOW CBEPXY U HE PaBHOW TOXKICCTBEHHO -0 B o0Omactu G, ecin
B Kakoi Touke XeG C U(X)#-co BeimosusieTcs yciaoBue A*U(X)>0, rme A*U(X) — BepxHHi
0000mennbii mapameTp Jlamnmaca (Bepxuuii onepatop IlpuBanoBa) QyHKIHMM U B TOUKe X,
MIOCTPOEHHBII C MOMOIIBIO cpeaHuX 3HavyeHui mo mapam. . W. Ipusanos (1941) momyqrn
Oosiee TOHKHMI pe3ynbTar: eciu (yHKOus U(X) TMOJNyHENpepblBHA CBEpPXy M HE paBHa
TOXAeCTBEHHO -0 B obnactu G, E={xeG: u(x)=-w}, A*u(x)>-0 Bctogy B G\E u A*u(x)>0
noutu Bcioay B G\E, To dyukuus u(X) cyorapmonununa B G.

Hamu nokasana HOBas TeopeMa MOAOOHOTO THIIA, KOTOpas COJIEPKUT B KayecTBE
CJICJICTBHUI W YACTHBIX CIIy4aeB psJl XOPOIIO H3BECTHBIX PE3yJbTaTOB 00 YCTPaHHUMBIX
0COOEHHOCTSIX TAPMOHUYECKHX M CyOrapMOHMUYECKHX (QYHKIHA. B OTIHYMe 0oT KilacCHYeCKNX
TeopeM 00 YCTPaHMMBIX OCOOCHHOCTSX, Mbl HE TpeOyeM 3aMKHYTOCTH HCKIFOUUTEIBHOTO
MHOXECTBa, Ha KOTOPOM ISl pAaCCMAaTPHBAEMOW (PYHKIIUHU JIOITYyCKAETCsl HApyIIeHUE yCIOBHUS
bnsmke—IIpuBanoBa. YcinoBusi Ha 3TO MHOXKECTBO (DOPMYJIHPYIOTCS B TEPMUHAX PAaBEHCTBA
HYJIIO BHYTpeHHEH Mepbl Xaycnopda Tud0 BHYTPEHHEH EMKOCTH €ro MOJIMHOMXKECTB.

PaccmarpuBaroTcss  Takke  YCIOBHSL  YCTPaHUMOCTH MHOXKECTB  YPOBHS  JUIS
TFapMOHUYECKUX U cyOrapMoHM4eckux (yHKIuil. B wyacTHOCTH, yCTaHOBIIEHO, YTO JrOOas
¢bynukiws U(X), HenpepbIBHAS B €BKIHI0BOW 00macT G M rapMOHHYECKas B JOMOJHEHHH K
MHOXKECTBY CBOMX HyJIei (10 G), siBIsieTCs rapMOHHYECKO#t BO Beeit o0mact G, eciii B KaXK10M
CBOEM HyJle 3Ta (DYHKUMS WMEET MNOJNHbIA JuddepenHuuan. IDTOT pesyabTar 0000uaeT
m3BecTHYI0 Teopemy M. Kpana (1983) o rapmonmdHOCTH HempepsiBHO AubdepeHIHpyeMOil
¢ysakmu B obnactu G, rapMOHMYECKON B IOTIOJTHEHUH K MHOKECTBY CBOUX HYJICH.
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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, VVolchkov
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 0O<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
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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):=0""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
om*oMf(z)=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

apply Volchkov's results on the representation of solutions of convolution equations generated
by radial distributions with compact supports.
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REMOVABLE ISOLATED SINGULARITIES FOR SOLUTIONS OF
ANISOTROPIC POROUS MEDIA EQUATION

M. O. Shan
For the quasilinear parabolic equation in the divergent form
U, — A, t,u,Vu) =b(x,t,u,Vu), (x,t) e Q; \{(x,,0)}, (1)
u(x,0)=0, xeQ\{x,}, 2)
where A(ay,a,,...,a,), b(X,t,u,c) satisfy the following structure conditions
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