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On bounded projections on Bloch and Lipschitz spaces
over the real ball

K. L. Avetisyan
Yerevan State University
E-mail: avetkaren@ysu.am

Over the unit ball B in R"(n > 2), we define Bergman type
projection operators T3 (8 > 0) with a special Poisson-Bergman type
kernel. We prove that operators T3 continuously project various weighted
and nonweighted spaces such as Bloch and Lipschitz into their harmonic
subspaces.

O Gosiee MOLLIHOM, Y4e€M HbIOTOHOBO, LLEHTPaJIbHOM
B3aVMOENCTBMN TeN 1 YacTuy, u npobsiema 4YepHbIX Ablp

J1. A. AranossiH
Nuctutyt mexannkn HAH PA
E-mail: lagal@sci.am

PaccmoTpeH BapmaHT LEHTPanbHOrO B3aMMOAERCTBNA TN, KOTOPbIA
NpN KOPOTKNX PacCTOSHUAX OMUCbIBAaeT Dosiee MOLIHOE, MO CPaBHEHNIO
C HbIOTOHOBbLIM, FPaBUTALMOHHOE B3auMoaelicTene. Boisegersl ycnosus
NpN KOTOPbIX TPAEKTOPUA ABUKEHUS ABNAETCA KOHNUYECKMM CEHEHUEM.
MokasaHo, 4TO NMpU TaKOM B3aUMOAENCTBUM BTOPaAsi KOCMUYECKAs CKO-
pocTb (escape velocity) cyujecTeeHHO HoNbLIE HEIOTOHOBCKOIA.

VcTaHoBEHA CBA3b PaCCMaTPUBAEMOro LIEHTPAJIbHOrO B3anMOAEN-
CTBUS C rpaBMTaLNOHHBIM paguycom TemHoro Tena” (YepHoit gbipsl).
Moka3aHo, YTO rpaBUTALMOHHLIN pagnyc YepHoil Abipbl MOXeT ObiTb
CKOJIb YrogHO BOABLWINM, NO CPABHEHNIO C COOTBETCTBYIOLWNM PagnyCcoMm
no Teopun HetotoHa. YepHas gwipa cospaeT Bo3ne cebs BeCcbMa Culb-
HOE LieHTPaNbHOE NPUTSXKEHME, A5 NPEOAONEHNA KOTOPOrO HadasibHas
CKOPOCTb A0/KHa BbITh Nopsigka ckopocTu ceeta. MoxeT cyliecTeoBaTh
CHETHOE MHOXECTBO YepHbix ApIp.
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Distribution of two random points in convex domain

N. G. Aharonyan
Yerevan State University
E-mail: narine78@ysu.am

In the last century German mathematician W. Blaschke formulated
the problem of investigation of bounded convex domains in the plane
using probabilistic methods. In particular, the problem of recognition of
bounded convex domains D by chord length distribution. Let G be the
space of all lines g in the Euclidean plane. Random lines generate chords
of random length in convex domain ID. The corresponding distribution
function is called the chord length distribution function

Fo(e) = g {a € € xlo) =g ND < ) (1
where |0D)| is the perimeter of D, and y is invariant measure with respect
to the group of Euclidean motions (translations and rotations). The chord
length distribution function Fp(y) are independent of the positions of
the domains in the plane, thus it coincides for congruent domains. Let
P, and P, be two points chosen at random, independently and with
uniform distribution in D. We are going to find the density function
of the distance p(Py, P») between P, and P,. The present problem was
stated in [3]. Firstly, we find the distribution function F),(z) of p(P, P,).

By definition,
1

{(P1,P2):p(P1,Ps)<a}
where dP;, i = 1,2 is the Lebesgue measure in the plane R? and |D||
is the area of D.
We obtain a formula for the density function f,(x) = F(z) of the
distance p(Py, P»):

1
IDIf?

£o(@) = 27r:cHDH—2x2]8D|+2x]8D|/FD(u)du L 3)



8 Te3ucwl goknagos

where Fp(+) is the chord length distribution function for the domain D.
The obtained formula permits to calculate the density function by means
of the chord length distribution function of D (see also [1]). Therefore
if we know the explicit form of the chord length distribution function
for a domain, using (3) we can calculate density function f,(x) of the
distance between two random points in D. In [2] the explicit form of
the chord length distribution function is given for any regular polygon.
Consequently, density f,(x) can be calculated for any regular polygon by
applying the result of [2].

References

[1] N. G. Aharonyan, V. K. Ohanyan, Calculation of geometric
probabilities using Covariogram of convex bodies, Journal of
Contemporary Mathematical Analysis (Armenian Academy of
Sciences), 53 (2), pp. 112-120, 2018.

[2] H. S. Harutyunyan and V. K. Ohanyan, Chord length distribution
function for regular polygons, Advances in Applied Probability, No.
41, 358-366, 2009.

[3] B. Burgstaller and F. Pillichshammer, The average distance between
two points, Bull. Aust. Math. Soc., No. 80, 353-359, 2009.

Optimal uniform approximation on the angle
by the harmonic functions

S. H. Aleksanyan
Institute of Mathematics of NAS RA
E-mail: asargis@instmath.sci.am

In this talk we discuss the problem of the optimal uniform
approximation on the angle A, = {z € C: |Arg z| < «/2} by harmonic
functions. The approximable function is a harmonic on the interior of A,
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and satisfies some conditions on the boundary of A,. The estimations
of the growth of the approximating harmonic functions on R? depend on
the growth of the approximable function on A, and it's differeentiable
properties on the boundary of A,.

The problem of uniform approximation on the sector by the
entire functions was investigated by H. Kober [1], M. V. Keldysh [2],
S. N. Mergelyan [3], N. U. Arakelian [4] and the other authors. The analog
problem in the case for the meromorphic functions was discussed in work

[5]

References

[1] H. Kober, Approximation by integral functions in the complex plane,
Trans. Amer. Math. Soc., 1944, 54, 7-31.

[2] M. V. Keldysh, On approximation of holomorphic functions by entire
functions Russian), Dokl. Akad. Nauk SSSR, 1945, 47, 4, 239-241.

[3] S. N. Mergelyan, Uniform approximations to functions of a complex
variable (in Russian), Uspekhi Mat. Nauk, 1952, 7, 2(48), 31-122;
English transl in Amer. Math. Soc. Transl. (1) 3 (1962), 294-391.

[4] N. U. Arakelian, Uniform approximation by entire functions with
estimates of their growth (in Russian), Sibirski Math. Journ., 1963,
4, 5, 977-999.

[5] S. Aleksanyan, Uniform and tangential approximation on an angle
by meromorphic functions, having optimal growth, Journal of
Contemporary Mathematical Analysis NAS of RA, 2014, 49, 4, 3-
16.
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06 oaHOpOAHOM ABYMEPHOM WHTErpasibHOM ypasHEHUM
BuHepa-Xonda B KOHCEpBaTUBHOM Criy4vae

J1.T. Apabag>xsiH
AlTIY um. X. AbossiHa
Unctutyt matematuku HAH PA
E-mail: arabajyan@mail.ru

[lokasbiBaeTcsi, 4TO ANsl CyLWEeCTBOBAHUS HEOTPULATENBHOTO HEHY-
JIEBOTO peLUeHNs Of4HOPOAHOrO YpaBHEHMS

o

\

K(z—a',y—y)S(',y)da'dy’,  (,y) € R, (1)
0 0
rpe Ry = [0,00), R =Ry x Ry, ¢ cummetprdeckum sgpom K

K(_I7y) :K([L’, —y)EK(I,y), V(Ji,y) ER27 ((l)

B KOHCEPBATUBHOM CJly4ae

0 < K € L(R?), / K(z,y)dxdy =1, (b)

AOCTAaTOYHO BLINOMEHNE JOMNONHUTENBHBIX YCIOBWIA:
R
npun=2 m=0n=1 m=2;n=0, m =3, a Takxke
/xK(x,y)d:z:<oo " /yK(:c,y)dy<oo, (d)
Ry Ry

AN noyTn BCex iy n x n3 R,
Mpwn ycnosusix (a) — (d) ctpontcs pewenune S ypasHenns (1), ygo-
BNETBOPSIOLLEE HEPABEHCTBAM

ryt+a-r+bryte < S(r,y) <zytayrtbryter, (v,y)€ Ri,
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rae a;, bj, ¢; (j = 1,2) — HekoTOpble HEOTPMLATENbHBIE KOHCTAHTHI.
Mpy NOCTPOEHUM YKA3AHHOTO pelueHnst S CYLLECTBEHHO NCMOJb3YIOTCS
CBOWICTBA PELUEHUII OAHOPOAHBIX N HEOLHOPOAHBIX CKaNSIPHBIX KOHCEp-
BaTWBHbIX ypaBHeHuii Bunepa-Xonda (cm. [1]).

[okazaHHoe yTBepXaeHne JONOHsET pe3ynbTaTsl pabot [2, 3, 4] no
Pa3peLLMMOCTY MHOFOMEPHbBIX OZHOPOZHBIX WHTErPasibHbIX YpPaBHEHWNA
BuHepa-Xonda B KOHCEPBATUBHOM C/lyHae.

VpaeHetune suga (1) npu ycnoeusix (a) — (d) Bo3HukaeT B Teopun
nepeHoca nanydenusi B cessm ¢ npobnemoin Munna (cm. [2]). B oTme-
YeHHOM ciyvae agpo K ypaeBHeHUs uMeeT Bug

1 OOexp(—tv)
K = . dt
()= 5o [ 22 g
1

Kx—2,y—y) =K (x—a)2+ (y—y)>

HeTpyaHo ybeanTbCs, 4TO 3TO 54p0O YAOBNETBOPSIET YCN0BUAM (@) —

Cnucok nutepaTypbl

[1] J1.T. ApabagxsH, H. B. EHrnbapsH, YpaBHeHns B CBEpTKaXxX n Heu-
HeliHble PYHKLUMOHANbHbIE ypaBHeHus. WTtoru Haykm u TexHUKu.
MaTtem aHanus, Tom 22, 1984, 175-244.

[2] S.K. Lam, A. Leonard, Milne's problem for two-dimensional
transport in a quarter space. Journal of Quantitative Spectroscopy
and Radiative Transfer, vol. 11, Issue 6, 1971, 893-904.

[3] H.B. Enrubapsn, J1.T. ApabagxsH, O dakTopm3sannm KpaTHbIX UH-
TerpanbHbix onepatopos Bunepa-Xonda. Jokn. AH CCCP, 291, 1,
1986, 11-14.

[4] N1.T. Apabagxsn, O cylecTBOBaHWM HETPUBMASLHBIX PELIEHWT
HEKOTOPBIX NMHENHBLIX W HEAWHENHBLIX YPABHEHWA TUna CBEPTKMU.
VKpanHckuii MaT. xypHan, Tom 41, 12, 1989, 1587-1595.
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A Flag representation for a n-dimensional convex body

R. H. Aramyan
Russian Armenian University
E-mail: rafikaramyan@yahoo.com

The cosine representation of the support function of a centrally
symmetric convex body plays a fundamental role in integral geometry. In
this article a new so-called flag representation for the support function
of an origin symmetric n-dimensional convex body in terms of surface
curvature functions of the convex body is found. Using the representation
we propose a sufficient condition for an origin symmetric n-dimensional
convex body to be a zonoid. The condition has a local equatorial
description.

A general class of finite difference schemes arising in
numerical analysis of Reaction-diffusion systems

A. G. Arakelyan, R. H. Barkhudaryan
Institute of Mathematics NAS RA
E-mail: rafayel@instmath.sci.am

This talk is devoted to the general class of finite difference schemes
developed for a numerical approximation of solutions to a certain type
of reaction—diffusion systems with m population densities. Let 2 C R?
be a connected and bounded domain with smooth boundary and m be
a fixed integer. We consider the steady-states of m competing species
coexisting in the same area (2. Let u; denotes the population density of
the i component with the internal dynamic prescribed by F;.

We call the m-tuple U = (uy, -+ ,u,,) € (HY(Q2))™, a segregated
state if

wi(x) -uj(x) =0, ae for i#j, zel.
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The problem amounts to minimize

m

Blug, - up) —/Q; <%\Vui(:v)]2+Fi(x,ui(x))> i (2)

over the set
S ={(uy,...,un) € (H Q)™ :u; > 0,u;u; = 0,u; = ¢; on N},

where ¢; € H%(GQ), ¢i-¢; =0, for i # j and ¢; > 0 on the boundary
o0N.

First of all we construct finite difference schemes with standard
discretization (uniform and a standard 5 point stencil approximation of
Laplacian). These schemes themselves happened to be non-linear and
implicit systems.

The main issues for these schemes were discussed in [3, 2, 1, 4], i.e.
the schemes solution’s existence, uniqueness and convergence.

References

[1] A. Arakelyan, Convergence of the finite difference scheme for a
general class of the spatial segregation of reaction—diffusion systems.
Computers and Mathematics with Applications 75, 12 (2018), 4232-
4240.

[2] A. Arakelyan, R. Barkhudaryan, A numerical approach for a general
class of the spatial segregation of reaction—diffusion systems arising in
population dynamics. Computers and Mathematics with Applications
72, 11 (2016), 2823-2838.

[3] A. Arakelyan, R. Barkhudaryan, M.Poghosyan, Numerical Solution
of The Two-Phase Obstacle Problem by Finite Difference Method.
Armenian Journal of Mathematics 7, 2 (2015), 164-182.

[4] F. Bozorgnia, A. Arakelyan, Numerical algorithms for a variational
problem of the spatial segregation of reaction—diffusion systems.
Applied Mathematics and Computation 219, 17 (2013), 8863-8875.
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The dependence of solvability of inverse problem on some
new properties of spectral data

T.N. Harutyunyan
Yerevan State University
E-mail: hartigr@yahoo.co.uk

We find some new connections between the eigenvalues and norming
constants of Sturm-Liouville problems. Besides, we describe some new
properties of norming constants and their influence to constructive
solution of inverse Sturm-Liouville problem. Similar connections we find
in direct and inverse problems for Dirac systems.

Pewenne ogHoii 3apa4un beperosoii pedpakuum
3/1IeKTPOMArHUTHbIX BOJIH

A. . BapcersaH
Uuctutyt matematukun HAH PA
E-mail: anibarseghyan@mail.ru

VsyueHne pacnpoCTpaHEHUst 3IEKTPOMATrHUTHBLIX BOJH Haf Becko-
HEYHOI NNOCKOCTBIO, COCTOALLEA N3 ABYX OJHOPOAHBIX MOJYNJAOCKOCTEN
C HEOAMHAKOBEIMM 3NEKTPUHECKUMI CBOMCTBAaMU OTHOCUTCA K Klaccuye-
CKUM 3ajadvaM maTemaTnyeckoii dpusmku. [pn HEKOTOPBLIX yNpoLLeHnsX
3afada beperosoii pedpakuun CBOAUTCS K WHTErpasibHOMY YPaBHEHUIO
[prHbepra-doka:

Q oo
f@) =g +2 [ Koo -th s © (1)
0
rae a € (—00,00), a Ky -dyHkuns MakgoHanbaa:
e dt
Ky (z) = e~ lelt 0.

————— S
Y
1 V2 —1
/l3BecTHO 3aMKHYTOE aHaNUTMYeCKoe pelleHWne ypaBHeHWs Tuna
BuHepa-Xonda (1) B Heocobom cnyydae a ¢ [1,00), B BUfe nHTerpanos
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oT beictpo ocumnmpytowmx dyHkuyuii (cm. [1, 2]). Mpumenenune nony-
4eHHON hOpMYJbl B MPUKNAAHBIX BOMPOCAaX NpobaeMaTuyHo.

VpageHeHuto (1) cooTBeTcTBYeT cnepytoLiee HennHelHoe ypasHene
AmbapuymsHa (VA):

ols) =14 28 (s) / o) L, )
™ J1 stpypr-1
N. H. Munnn cgenan nepeble warun no npumeHennto YA K ypaeHe-
Huto (1).
B nacTosiueii pabote passusatotcs gsa cnocoba YMCAEHHO - aHaNUTU-

4eckoro petueHust ypasHenus (1).

OTaenbHO paccmMaTpuBaOTCA: AucCMnaTUBHLIA cnydain 0 <a< 1 ;
KOHCepBaTUBHBIA (KpuTuyeckmii) caydaii o = 1; cynepKpuTUYECKNii
cnydaih « > 1; n cayyaii a< (0. KoHcepBaTuBHbI 1 Cynepkputmnye-
CKWii Cly4an OTHOCATCS K 0CODLIM (CUHIYASIPHBIM) CAyYasiM ypaBHEHWs!
(1).

Mepebiii cnocob pewenns ypasrerus (1) ocHoBaH Ha pakTopm3aum-
onHyto TpakToBky YA (cm. [3]) B codeTatun ¢ mogndunLmpoBaHHbIM Me-
TOAOM ANCKPETHbIX OpAnHaT 13 [4]. AHaNOrMYHBIA NOAXOA K YNCIEHHO-
AHAINTUNHECKOMY PELLEHWIO HEKOTOPbIX A4UCCUNATUBHBLIX U KOHCEPBATME-
HbIX 3afa4 MaTeMaTnyeckol husnkm bei1 npumerer A. X. XadaTpsHom.
Mpn a< 0 gononHuTensHO npuenekatoTcst metogbl pabot [5, 6]. B cy-
NEPKPUTUHECKOM Cy4ae NPUMEHSIETCS TaKXKe METOf, CABUra anbbeno B
Bepcumn pabotsi [7].

Bropoii cnocob pewennsi (1) ocHoBaH Ha MeToAe ycpefHeHUst sfi-
pa(MV4) paboter [8]. Mpumenenne MYA ceogut (1) k AnckpeTHOMY
ypaeHeHuto Bunepa-Xonda ¢ matpuueii (ak_m)?mzo, roe

(2k+1)h
ar = % : Ko (z) dz,
(2k—1)h
a h nonywar guckpetusauun. ITO YpaBHEHUE PELUAETCA C MPUMEHEHU-
€M HEeNMHENHbIX ypaBHeHnii akTopu3aumn BeCKOHEYHbIX TENNLEBLIX
maTpuy (cm. [3]).
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Oba nogxoga noseonsitoT pewnTs ypasHenme (1) ¢ Hanepeg 3a-
[aHHOM TOYHOCTBIO, WCMONL3Ys MPU 3TOM W3BECTHbIE (KOMMYECTBEH-
HbIE) anpUOpHbLIE OLEHKM MOFPEWHOCTH, B BaHaxOBbIX MPOCTPaHCTBax
Ly (0,00), Ly (0,00), M (0,00) n gp. lNpuBegeHo HeKOTOPOe CpaBHeHNE
ABYX CNOCOBOE peLleHns C LeNbio KOHTPOAS TOYHOCTM U BbISIBAEHNS CTe-
MEHN 3KOHOMHOCTMN KaXKA0Oro M3 METOAO0B B BOMPOCE PELUEHNS YPABHEHNA

(1).
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[8] A. I. Bapcersin, H. B. Enrubapsin, MpubnuxenHoe pewenne nHte-
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CnoxHocTb aHanuMTnyecknx pyHkunii AByX nepemMeHHbIX

B. K. Benowanka
Mockosckuii rocysapctBeHHbiii yHusepcuteT umenn M. B. JlomoHocosa
E-mail: valery@beloshapka.ru

B paznmyHbix 0bnacTsx MaTeMaTMKn MMEKTCS MPEACTABAEHUS O
NPOCTOTE N CNOXKHOCTY OOBEKTOB TEOpMM. TN ONPEeAeNeHunsi, B OCHOB-
HOM, CTPOSITCS MO CAeAYIOLER NHAYKTUBHON cxeme. meeTcsa HekoTo-
pasi 6a3oBasi COBOKYMHOCTb OOBEKTOB (MPOCTLIX, HYAEBOI CNOXHOCTH)
W 3neMeHTapHbIx onepauuii. /I3 HUX OHOKpPATHLIM MPUMEHEHUEM One-
pauuii CTPOATCS ODBEKTbI CIOXKHOCTU OAUH, U3 ODBEKTOB CIOXKHOCTU
oanH - 0bBbeKTbI CoXHOCTK ABa u T.4. Bce, yto He moxeT ObITb no-
CTPOEHO TakuM 0Bpa3oM 3a KOHEHHOE HUCAIO Waroe obbasnseTca obek-
Tamu beckoHe4Hol cnoxHocTu. lNpy 3TOM camblii UHTEPECHBIT BOMPOC
3TO KakK pa3fin4yaTh KOHEYHYIO CJIOKHOCTb OT beckoHeuHoli? T.e. obekTbl
KOTOpbIe MOMNaan B JaHHYIO UEPAPXUMIO OT Tex, 4To B Heé He monanu. K
TakMM BOMPOCaM OTHOCATCA Bonpockl: "dABnsieTcss au Hekas byHKUUS
anemenTapHoii? lNpeactaBuma nu Hekast pyHKUMS C MOMOLLBIO pagu-
KanoB u apudmetnyeckux aelictenin?"K sonpocam 3Toro Tuna oTHo-
cutcs cneaytowumii sonpoc. B kakom cmbicne chyHkuuns 6onbliero
yncsa nepemMeHHbIX CioXKHee (PYHKLUU MEeHbLIero 4ucna ne-
peMeHHbIX? JTOT BOMPOC, KaK BOMPOC O NMpeaCTaBUMOCTU HEKOTOPOIA
anrebpanyeckoii (pyHKLNIN TPEX NEPEMEHHBIX C MOMOLLBIO (PYHKUMA FBYX
nepemenHbix, urypupyet B cnucke [1. Mnnsbepra (1900) nog Homepom
13 (npobnema o cynepnosuyun). [unsbept, BUAUMO ANs NpUAaHAS BO-
MpOCy MOJSIEMUYECKONA OCTPOTHI, HEOXKUAAHHO Pa3peLlna NCMONb30BaThb
Bce HenpepbiBHble pyukymu. Ho, kak nokazann Apronba n Koamoropos
(1957), HenpepbIBHbIE DYHKLMM HECKOBbNX MEPEMEHHBIX - 3TO UMO3NS.
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Bce oHu npefcTaBuMbl B BUAE HE OYeHb CIIOXKHON Cynepno3numnm gyHk-
LW OAHOrO MEPEMEHHOTO N CNOXEHMsA. [1pn 3TOM ACHO, YTO KOHTEKCT
HEMPEPBLIBHLIX 1 AaXe rnaakux PyHKLUWU COBEPLLIEHHO HeaaeKBaTeH BO-
npocy npo anrebpanmyeckyto yHKUMIO. A Kak TOJABKO Mbl MOKMAAEM
HEMpPEepPbIBHYIO KAaTErOPUIO N NONafaeM B rMaAKyto, aHaJUTUYECKYIO UK
anrebpanyeckyto, BCe BOMPOChHI ocTatoTes be3 oTeeToB. KoHkpeTusmpy-
eM Hal puTopuyeckuli Bonpoc. B kakom cmbicie aHanuTuyeckune
YyHKLUMN ABYX MEepeMeHHbIX CJ/IOXKHEee aHaNANTU4YecKux (yHK-
unin ogHoro nepemeHHoro? [lns ero obcyxaeHus 3agagum mepap-
XNIO CNOXHOCTEW cneaytowmmM obpasom. [MpocTblie 0bbekThl - 3TO BCe
aHanuTnyeckne yHKUMM OT T N OT Y. DIEMEHTApHbLIE Onepauyun 3To
nogcraHoBka dpyHkumu B yHKUuo (Cynepnosmuyms) u onepayusi Cio-
XeHust (CNOXeEHNE MOXHO 3aMeHMTb, HO XOTsi Bbl ogHa BuHapHas one-
pauusi Heobxoanma). BosHukatowas npn atom cosokynHocts Cl aHanu-
TUHECKUX (DYHKUNIA ABYX NEPEMEHHBIX (T, 1Y) KOHEYHOU C/IOKHOCTU 3TO
NPeAMET BECbMa YBJIEKATENbLHOW TEOPUN, Yy KOTOPOU €CTb aHannTuye-
CKUe, reoMeTpnyeckne n anrebpanyeckue acnekTol.

CoeokynHocTb Cl ygobHo npegctansath kak obbegmHeHmne Bospacra-
oLWell nocnefoBatTensHoCcT AnddepeHumansHo-anredbpandeckux MHo-
*ecTe (T.e. MHOXECTB aHanMTMyeckux (yHKUWA, 3afaHHbix Habopom
AncbdepeHLnanbHO-NOMHOMNANbHBIX cooTHOWweHui) Cl,, cocToswmx
13 PyHKLWUI CAOXKHOCTM He BbilE 1. Takum obpasom, ecan pyHKUms
He ABNSAETC AucbcbepeHynanibHo-aarebpandeckoii, T.e.He ygOBNETBO-
PSIEeT HUKAKOMY AunddepeHynansHO-NONNMHOMUANBLHOMY COOTHOLLEHUIO,
To oHa He nonagaet B Cl n umeer beckoHeuHyto cnoxHocTb. [Mpu-
Mepbl Takmx yHKUuiA n3secTHbl b6narogaps A.Octposckomy (1920).
Mcesporpynna nokanbHo obpaTumbix npeobpaszosanuini G = {z(x,y) —
c(z(a(x),b(y))} (kanubpoBouHas ncesgorpynna) sBASETCS CTPYKTYp-
HOW NceBAOrpynmnoli nocTpoeHHol nepapxun. OHa COCTOMT TeX U TONBKO
Tex npeobpa3oBaHuii, KOTOPLIE HE MEHSIIOT CAOXKHOCTW. KannbposoyHas
nceBAOrPynna Mno3BOJNSIET PAaCcCMaTPMBATh CIOXHOCTb KaK XapaKTepu-
CTUKY He PyHKLUK, a e opbuTbl (3KBMBaNEHTHbIE (DYHKLUN NMEIOT 0aU-
HAKOBYIO CNOXHOCTE). OTMeTNM, 4TO BCe apudMeTnHeckne AencTBns,
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OYEBUAHO, SKBUBAJIEHTHBI 1 UMEIOT CJIOKHOCTb OAVH.

Teopema 1 (2017): PasmepHocTb cTabunnsaTtopa chyHKLUNM ABYX
nepemenHbix z(z,y) B G bonblue eamrHMLbl TOr4a N TOALKO TOrAa, KOraa
2(x,y) NMeeT CNOXHOCTb OAMH M (4TO TO XKe CaMoe) SKBNUBANEHTHA
(xy). Mpn 3TOM pasmepHoCTb cTabunmsatopa paBHa Tpem.

HetpyaHo nokasats, 4To BCe peieHus ypaeHenuit u,, =+ uy, = 0
MMEIOT CNIOXKHOCTb HE BbILE [BYX, OAHAKO WMEET MeCTO

Teopema 2 (M.CrenaHosa, 2018): CywiecTsyeT pelueHue ypasHe-
HUA TennonpoBoAHoCcTM u, = uj, beckoHeuHoli cnoxHocTu. [Mpudem
npumep Takol hYyHKLNU MOXKHO MPeabsinTb KOHCTPYKTUBHO B BUae psi-
[1a SKCMOHEHT.

Pesynstat CTenaHoBOi 03Ha4aer, 4TO nose (PyHKUWUI KOHEYHOIA
CIOXHOCTM 3TO CODOCTBEHHOE noanofe nons guddepeHynanbHo-
anrebpanyecknx dyHkuuii (1.e. guddeperyunsHo-anrebpanyeckoro 3a-

MbIKaHWs MOJIS PaLMOHaNbHbIX byHKUMiA OT (2, Y)).

Vortex textures for doubly periodic planar nanomagnet
with inclusions

A. B. Bogatyrev
Marchuk Institute of Numerical Mathematics RAS
E-mail: ab.bogatyrev@gmail.com

We consider periodic states inside a thin film ferromagnetic element
with periodic nano-scale array of non-magnetic holes. The starting point
is the model [1], which is based on the existence of a well-defined energy
hierarchy within a nano-structured magnet with Heisenberg exchange
interaction being dominant. From a mathematical point of view the
metastable states are the harmonic maps of the domain to the sphere.
For the case of a continuous thin film A. A. Belavin and A. M. Polyakov
in 1975 and D. Gross in 1978 proposed a series of local solutions with
singularities modeling the magnetic vortexes. In the multiply-connected
case the solutions are similar, but there are additional constraints on the
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vortex positions [2, 3]. Here we present the full set of constraints for
the infinitely-connected case (thin film with periodic array of inclusions).
We parametrize all the metastable states in terms of genus two Riemann
surfaces. For 6-parametric shapes of inclusions the exact solutions are
given(Joint study with K. L. Metlov).
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06 oaHoii 3apave M. M. OxpbawsiHa

P.B. Jannaksax
HayuoHanbHbili noanTexHnyecknii yHusepcnter ApmeHnn
E-mail: dallakyan57@mail.ru

Monb3ysick annapatom uHterpoanddepeHunposatus Pumana - Jln-
yeuina M. M. JxpbawsH obobwmun knacc P. HeaHnuHHbl Mepomopdp-
HbIX B €UHNYHOM Kpyre (yHKLWii, BBEAA B pacCMOTpeHne knacc N,
(—1 < a < 00). PyHAaMEHTANBHYIO PONb B 3TUX UCCNELOBAHUAX UMPa-
OT npou3BefeHns B,, koTopble B cneymasbHOM ciydae o = () npespa-
watotca B nponsseaeHns bnawke. M. M. [xpbawsHom bbin nocrae-
NIEH CNegylownii BONpoC: CyLecTByeT nm npousseaenne B, (z,{a,}),
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—1 < a < 0, aBnstoLeecss HeNpPepPbIBHON (DYHKLMENR B 3aMKHYTOM efin-
HU4HOM Kpyre? B paboTe npusefieH BCECTOPOHHUI aHAaNU3 3TON 3afauqu.
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On invariants of normal forms of second order
linear partial equations in the plane

A.A. Davydov
The National University of Science and Technology MISiS
Lomonosov Moscow State University
International Institute for Applied Systems Analysis
E-mail: davydov@mi.ras.ru

In 18-th century d’Alembert and Euler proposed forms of wave
equation and Laplas equation to describe the motion of the string and the
velocity potential of an incompressible fluid, respectively. Main symbol
of standard equation a(x,y)us, + b(x,y)usy, + c(x,y)u,, = 0 with
smooth coefficients a, b, ¢ is reduced to these forms near any point,
at which the discriminant D, D = b* — 4ac, is positive and negative,
respectively, by smooth change of coordinates and multiplication by a
smooth nonvanishing function. These forms have no parameters. For a
generic triplet (a, b, ¢) the level D = 0 is either empty or is smoothly
embedded curve (=type change line) in the plane. Near a point of this
line the equation is of mixed type.
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The systematic analysis of such equations was started in [9], where
the ideology and motivation for many studies in 20-th century were
proposed. In this work Tricomi also grounded a normal form w,, + yu,,
for the main symbol of a generic equation near a point with D = 0, but
his proof had a gap. The correct proof was done in [3]. This form also
has no any parameters.

Complete classification of main symbols for such generic equations
was in [4]. All new forms in this classification includes real parameter
as invariant. The respective model equations were used in applications
much earlier [8]. Recently some forms for parametric case were found
[2], [5].

In 2007 structural stability of characteristic net for typical linear
second order mixed type equation on the plane was proved for a wide
class of equations [6]. This result leads to the natural problem on nonlocal
normal forms of such equations and on invariants of such forms. The first
of such forms (besides Laplas and wave equations) u,, — (r —1)ug s = 0,
was proposed in [7] for the case with Cibrario—Tricomi type behaviour
of characteristic near circle r = 1 in » > 1. Such a behaviour also
takes place for the equation for small bending of revolution surfaces near
the parabolic line and in the theory of momentless steady states of thin
elastic shell of revolution, see [1].

The talk is devoted to the theory of normal froms of mixed type
partial equation in the plane, recent results in this area and open problems
related.

The studies are supported by the Ministry of Education and Science
of the Russian Federation, project no. 1.638.2016/FPM.
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O pa3spewunmocTtn 3agayin dupuxsne c rpaHnyHon dyHkumeri
n3 Lo ANA 31IMNTUYECKOro ypaBHEHUSA BTOPOro nopsigka

B. XK. OymansH
EpeaHckuii rocyjapCTBeHHbI YHUBEPCUTET
E-mail: duman@ysu.am

Wccnepyetcs 3apava Oupuxne B orpaHuyenHoii obnactu (Q C R,
n > 2, ¢ ragkoii rpaHunuein Q) ans obwero MMHERHOTO NANNTNHECKOTO
YPaBHEHWS BTOPOro nopsgka

—div (A(z)Vu) + (b(x), Vu) — div(e(x)u) + d(z)u = (1)
= f(x) — divF(z), z€Q,
u\aQ = g, (2)

rae ug € L2(0Q), [ € Lawe(Q), F = (f1,---, fn) € (L210c(Q))".
Mpeanonaraetcs, 4To cummeTpudeckas matpuua A(z) = (a;;(x)), ane-
MEHTbI KOTOPOI SIBASILOTCS BELLECTBEHHO3HAYHBIMMY U3MEPUMBIMU (DYHK-
LUSIMU, YAOBETBOPSIET YCIOBUIO

n
VEP <Y a(@)&6g = (& A@)§) <y
ij=1

ana Beex & = (&1,...,&) € R, w n. B. ¢ € @, rge 7 nonoxu-
TenbHas NOCTOsHHAs, a koacbduumentol b(z) = (bi(2),..., bu(7)),
é(x) = (cr(x),...,co(z)) n d(x) ABAAKOTCA M3MEPUMBIMUA U OFPaHI-
YEHHBIMUN B Ka)XKAOM CTPOro BHyTpeHHel nogobnactu obnactu () dpyHk-
LMAMN.

MonyyeHbl TouHble (NO NOPAAKY POCTa) OrpaHUYeHnst Ha pocT Bban-
31 rpaHnubl obnactu ) maagwmx koaduuymnenTos ypasHeHus (1) npu
KOTOPbIX PELleHNe W3 MPOCTPAHCTBA W;,ZOC(Q) obnagaer CBONCTBOM
(n — 1)-MepHOIi HENpPepbIBHOCTN.

B TepMuHax ckanspHOro npousseneHns B CneyuansHoM ruisbepTo-
BOM MPOCTPAHCTEE NOJyYeHbl HEOBXOAWMbBIE N AOCTATOYHbIE YCIOBUSA CY-
wecTeoBaHns (n— 1)-MepHO HeNPepbIBHOTO PeLleHns pacCMaTpUBaEMOIi
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3agaun Oupunxne (1), (2) v ycTaHOBAEHO, YTO YCNOBUS Pa3PeLLUMOCTI
3agaun (1), (2) umetoT BMA, AHANOMNYHBIA YCAOBUSIM Pa3peLIMMOCTH B
0bbiuHoli 060bLyennoii noctanoeke (B W3 (Q)). B wactHocTn, ecnm oa-
HopofHast 3agaqa (C paBHBLIMN HYMO FPAHUYHOR (byHKLMER 1 NpaBoii
4aCTbIO) HE NMEET HETPUBMANbHBIX peleHnii u3 npocTtpanctea W, (Q),
TO ans BCex Uy € Lo(0Q) m Bcex f u F' n3 COOTBETCTBYHOWINX (DYHK-
LMOHANIbHBIX MPOCTPAHCTB CYLLECTBYET peLLeHne HEORHOPOAHON 3ajadu.

70 peweHune npuHagnexut npoctpavcTey [ywmHa C,,_1(Q) n gns Hero
CnpaBeasiviBa OLEHKA

2
lulle, 1)+ /7’ |Vul|?dr <
Q

< c(||uoy|§2(a@+/r3(1 o))} fzda:Jr/r(l + )} |FRde).
Q Q
rae r-pacctosiHne Toukm r € (Q o rpanuubl 0@, noctosinHas C' He
3aBuCKT oT ug, f, F.
Mpn ecTecTBEHHbIX AOMONHUTENBHLIX OrpaHMYeHusx Ha Kodddu-
LMEHTLI NpU MAAgWmMx 4neHax ypaeHeuus (1), gns npaebix 4acrteii u3
W5 1(Q) nonydenHble HeobxoanMbie 1 JOCTATOUHbLIE YCTIOBUS pa3peLly-

moctu 3agaqn (1),(2) & Wy, (Q)-noctaHoske 3anuceisatotcs B bonee

loc
npocTom Buge (B TepMnHax ncxogHoi 3agayn). Mpn sTom gokasaHo, 4To
ecnu rpaHndHas yHkumMs uy gonyckaeT npuHagnexaee Wy (Q)) npo-
aomkeHune B obnactb Q, To pewenne n3 C,_1(Q) aBnsetca peweHnem
ns W3 (Q) n B 3Tom cnyuyae ycnosus paspewmmoctn 3agaqm (1),(2) s
W3 100 (@)-noOCTaHOBKE ABAAIOTCA TaKKe YCIOBUAMM PASPELLINMOCTY TOV

xe 3agaum B W, (Q)-noctaHoske.
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HekoTtopbie chakTopn3aLmoHHbie COOTHOLLEHMUSA
B HOPMUWUPOBAHHbIX KOJIbLLAX

H. b. EHrnbapsH
Unctutyt matematuku HAH PA
E-mail: yengib@instmath.sci.am

MeTogbl hakTOpN3aymm LWNPOKO NPUMEHSIIOTCS B BOMPOCAX MU3y4e-
HUS N pEeLIeHNs JINHERHbIX anrebpandeckux cuctem, anddepeHumans-
HBIX U VHTErpafibHbIX ypaBHeHUiA. ABTOPOM 1 ero coaeTopamu paspabo-
TaHbl HEKOTOPbIE NOAXOAbl B JaHHOM HanpaeaeHun. OHn cnocobcTeoBa-
NV NOMYHEHNIO HOBBIX TEOPETUHECKNX PE3YILTATOB N KOHCTPYKTUBHBIX
METOAOB PELLEHNSI PACCMOTPEHHBIX KNAaCCOB YpPaBHEHWI B HEOCOOOM 1
ocobom cnydasx. K nx 4ncny oTHOCATCS: METOL HENIMHERHBIX YPaBHEHWI
caktopuzauunu (cm. [1]) metog nonyobpatHoii dakTopusayun (cm.[2])
n metogbl pabort [3, 4].

B agoknage npefcTaBasitoTCA yKasaHHble METOAbI U UX 0bobLIeHNs
Ha HOPMUpPOBaHHbIe KOMbUA. [1pNBOASATCA apryMeHTbl B Mosib3y npume-
HEHUS1 3TUX METOAOB B HEKOTOPbIX C/yHasiX, NPeACTaBASIOLMNX TEOPETU-
YeCKNA 1 NPUKNAZHOW NHTepeC.
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Affine rigidity of Levi degenerate tube hypersurfaces

A. V. Isaev
Mathematical Sciences Institute
Australian National University
E-mail: alexander.isaev@anu.edu.au

We consider connected smooth real hypersurfaces in the complex
vector space C™ with n > 2. Specifically, we are interested in tube
hypersurfaces, i.e, locally closed real submanifolds of the form S + iV,
where S is a hypersurface in a totally real n-dimensional linear subspace
V' C C". One can choose coordinates z1,..., 2, in C" such that V =
{Sz; =0, j =1,...,n}, so we always identify V' with R"™ by means
of the coordinates z; := Rz;, j = 1,...,n. Tube hypersurfaces arise,
for instance, as the boundaries of tube domains, that is, domains of the
form D + iR"™, where D is a domain in R™. We refer to the hypersurface
S and domain D as the bases of the above tubes.

The study of tube domains is a classical subject in several complex
variables and complex geometry, which goes back to the beginning of
the 20th century. Indeed, already Siegel found it convenient to realize
certain symmetric domains as tubes. For example, the familiar unit ball
in C" is biholomorphically equivalent to the tube domain with the base
given by the inequality z,, > >'_) 22,

The property that makes tube hypersurfaces interesting from the
complex-geometric point of view is that they possess an n-dimensional
commutative group of CR-symmetries, namely the group of translations
{z = z+4+1ib | b € R"}, where z := (z1,...,2,) € C". Furthermore,
any affine automorphism of the base can be extended to an affine CR-
automorphism of the tube. In the same way, any affine transformation
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between the bases of two tubes can be lifted to an affine CR-
transformation between the tubes. This last observation, however simple,
indicates an important link between CR-geometry and affine geometry by
way of tube hypersurfaces. Indeed, they can be viewed either as objects of
affine geometry and considered up to affine transformations of the bases
or as objects of CR-geometry and considered up to CR-isomorphisms.

There has been a substantial effort to relate the two aspects of the
study of tubes. In particular, one would like to understand the interplay
between affine equivalence and CR-equivalence for tube hypersurfaces,
where M, = S; +iR"™ and M, = S, + iR™ are called affinely equivalent
if there exists an affine transformation of C" of the form z — Az + b,
with A € GL,(R), b € C", that maps M; onto M,. Specifically, the
following two questions have attracted much attention:

(*) When does local or global CR-equivalence of M;, M, imply affine
equivalence?

(%) For what kinds of tube hypersurfaces can one refine known CR-
classification results to deduce affine classifications?

So far, the most comprehensive answers to the above questions
have been given for the class of Levi nondegenerate tube hypersurfaces
that are CR-flat, i.e., have identically vanishing CR-curvature as defined
below. For a CR-hypersurface M with Levi form of signature (p,q),
where p+q¢ = n — 1, ¢ < p, the condition of CR-flatness means
that near its every point M is CR-equivalent to an open subset of
the real affine quadric Rz, = Y7 _, 24> — ZZ;;H |2o|%. Thus, for a
fixed signature (p, q) of the Levi form, all CR-flat tube hypersurfaces are
pairwise locally CR-equivalent to each other. Nevertheless, the question
of classifying them up to affine equivalence is highly nontrivial. Details
can be found in monograph [1], which contains an up-to-date exposition
of the existing theory. In particular, there are explicit affine classifications
for ¢ = 0,1,2 and an overall understanding of how results of this kind
can be obtained in general. Moreover, CR-flat tube hypersurfaces possess
remarkable properties. In particular, G. Fels and W. Kaup have discovered
a deep connection between such hypersurfaces and commutative algebra
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by showing that all CR-flat tube hypersurfaces arise, in a canonical way,
from real and complex Artinian Gorenstein algebras.

Our aim is to extend these results to classes of CR-flat tube
hypersurfaces for which Levi nondegeneracy is not assumed. First of all,
one has to ensure that the condition of CR-flatness is well-defined for
the CR-structures in question. In general, CR-curvature is introduced in
situations when the CR-structures are reducible to absolute parallelisms
with values in some Lie algebra g as explained below.

Let € be a class of CR-manifolds. Then the CR-structures in € are
said to reduce to g-valued absolute parallelisms if to every M € € one
can assign a fiber bundle P,; — M and an absolute parallelism wj; on
Pas such that for every p € M the parallelism establishes an isomorphism
between T,,(M) and g and for any M;, M, € € the following holds:

(i) every CR-isomorphism f : M; — M, can be lifted to a
diffeomorphism I : Pu, — P, satisfying Frwy, = w, and

(ii) any diffeomorphism F': Py, — Py, satisfying F*wy, = wyy, is a
bundle isomorphism that is a lift of a CR-isomorphism f : M; — M.
In this situation one introduces the g-valued CR-curvature form Q;; :=

L [war, wir], and CR-flatness means that €2, identically vanishes

d(,U]y[ — 3

on Pyy.

Reducing CR-structures (as well as other geometric structures) to
absolute parallelisms goes back to E. Cartan who showed that reduction
takes place for all 3-dimensional Levi nondegenerate CR-hypersurfaces.
Since then there have been many developments, all of which require
Levi nondegeneracy. In particular, the famous work of Tanaka and,
independently, that of Chern and Moser established reduction to absolute
parallelisms for all Levi nondegenerate CR-hypersurfaces. On the other
hand, reducing the CR-structures of Levi degenerate CR-manifolds has
proved to be rather difficult. Despite E. Cartan’s approach having been
known for over a century and Tanaka's work published almost half a
century ago, the first result on reduction to absolute parallelisms for
a large class of Levi degenerate manifolds only appeared in 2013 in
our paper [4]. Specifically, we considered the class €,; of connected
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5-dimensional CR-hypersurfaces that are 2-nondegenerate and uniformly
Levi degenerate of rank 1 and showed that the CR-structures in this class
reduce to s0(3, 2)-valued parallelisms.

As explained in [4], a manifold M € €, is CR-flat if and only
if near its every point M is CR-equivalent to an open subset of the
tube hypersurface over the future light cone in R3, ie., to M, =
{(21, 29, 23) € C* | 23 + 23 — 23 = 0, 23 > 0}. This hypersurface had
been extensively studied prior to our work. In particular, it can be realized
as part of the boundary of the classical symmetric domain of type (IV3),
or, equivalently, of type (IIIy).

We are now ready to state our main theorem.

Theorem 1. [2] Let M be a tube hypersurface in C* and assume
that M € €, 1. Suppose further that M is CR-flat. Then M is affinely
equivalent to an open subset of M.

This theorem can be viewed as an affine rigidity result since it asserts
that if a tube hypersurface M in the class €, ; locally looks like a piece of
My from the point of view of CR-geometry, then from the point of view
of affine geometry it (globally) looks like a piece of M, as well. In fact,
M extends to a tube hypersurface in C? affinely equivalent to M;, which
is a complete answer to question (x) in this situation. This surprising fact
is in contrast to the Levi nondegenerate case, where the CR-geometric
and affine-geometric classifications differ even in low dimensions.

In fact, it turns out that in order to obtain the conclusion of Theorem
1, one does not need to assume that the full curvature form is identically
zero; it suffices to require that only two particular coefficients in the
expansion of just one of its components vanish.

Theorem 2. [2] Let M be a tube hypersurface in C* and assume that
M € €,. Suppose further that certain two coefficients, called ©3, and
©2,, in the expansion of a certain component, called ©2, of the curvature
form Q) vanish identically on Py;. Then M is affinely equivalent to an
open subset of M.
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Our proof of Theorem 2 in [2] is local, and for every x € M we only
utilize the vanishing of ©2, and ©%, on a particular section v of Py, over
a neighborhood of z:

@gly'y =0,

1
@%OH = 0. ( )

Each of the two conditions in system (1) can be expressed as a partial
differential equation on the local defining function of the hypersurface
M near z. These equations are quite complicated. The expression for
O7|, is especially hard to find, and in our computation of ©7%], in [2]
some of its terms were only calculated under the simplifying assumption
03|, = 0. This was sufficient for our purposes as we were only interested
in solving system (1). Indeed, denoting by ©®%, the quantity arising from
the constrained calculation of ©7,|.,, we see that the system of equations

{ @%1|"/ =0, (2)
@%0 =

is equivalent to (1). Interestingly, if in suitable coordinates the base of
M is given locally as the graph of a function of two variables, the second
equation in (2) becomes the well-known Monge equation on this function
with respect to one of the variables.

To write system (2) more explicitly, recall that M is uniformly Levi
degenerate of rank 1 and 2-nondegenerate. Due to Levi degeneracy,
the graphing function of M satisfies the homogeneous Monge-Ampere
equation. Thus, the detailed form of (2) is

03], =0,
The Monge equation w.r.t. one variable: ®3, = 0, (3)
The Monge-Ampere equation,

where we additionally assume that certain quantities responsible for
the Levi form to have rank precisely 1 and for 2-nondegeneracy are
everywhere nonzero. System (3) is the centerpiece of the proof of
Theorem 2. In [2] we explicitly solved (3) and observed that every solution
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of this system defines a tube hypersurface affinely equivalent to an open
subset of M,.

The next theorem establishes a surprising dependence between the
two local conditions in (2).

Theorem 3. [3] Let M be a tube hypersurface in C* and assume
that M € &y1. Fix v € M and a suitable section ~y of Py over a
neighborhood of x. Then the condition ©®%, = 0 implies ©3,|, = 0.

We stress that although the quantity ®%, was computed in part under
the assumption ©3,|, = 0, it is not at all clear a priori why the vanishing
of ®3, should imply that of ©3,|,. This fact is rather unexpected as it
has been believed for some time now that CR-flatness for manifolds in
the class €1 should be controlled by two conditions rather than one.
By Theorem 3, system (3) reduces to a system of two equations:

(4)

The Monge equation w.r.t. one variable: ©®%, = 0,
The Monge-Ampere equation,

where, as before, we additionally assume that certain quantities
responsible for the Levi form to have rank precisely 1 and for 2-nondegen-
eracy are everywhere nonzero. This system is truly remarkable. Indeed,
it has a clear geometric meaning as it locally describes all CR-flat tubes
in the class €, ;. Moreover, all solutions of this system can be explicitly
found, and every solution yields a tube hypersurface affinely equivalent to
an open subset of Mj. Next, each of the two equations in (4) has its own
geometric interpretation: the classical single-variable Monge equation
describes all planar conics, whereas the graphs of the solutions of the
Monge-Ampeére equation are exactly the surfaces in R? with degenerate
second fundamental form. Finally—and quite curiously—both equations
in (4) happen to be named after Gaspard Monge. It is rather satisfying to
see that the invariants constructed in [4] lead to an object so abundantly
filled with geometric features. This indicates that the theory of the class
€, is rich and deserves further exploration.
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CpaBHeHue 0000LLEHHO - OAHOPOAHbIX ONEepaToOpoB
(MHorounexos)

I. . KazapsH
Poccuiicko - ApMSIHCKUiI yHUBEPCUTET,
Unctutyt matematukun HAH PA
E-mail: haikghazaryan@mail.ru

FoBopsT, 4TO AuHeiiHbIA guddeperumnanshelii onepatop P(D)
(mHorounen P(£) ) mowHee nuneliHoro guddepeHymnanbHoro onepaTo-
pa Q(D) (mHorounena) Q(&) n 3anucusatotT P > (), €Cinm C HEKOTOPOIi
noctositHoii ¢ > 0 |Q(&)| < ¢[|P(€)|1] V€ € R™. TosopsiT, 4To onepa-
TOp (MHOFO‘-IJ'IeH) P cunbhee onepatopa (MHorounena) Q v 3anucmeatoT
P> Q,ecnm P> Q, rae R dbyHkumns J1.Xépmanaepa onepatopa R.
Ecom P>Q >P (P> Q> P), 1o roeopst, 4to P un Q) umetoT
OfIMHAKOBYIO MOLLHOCTL(OANHAKOBYIO CUAy).

Mtorounen R Ha30BatoT 060BLEHHO - OAHOPOAHBIM (A - OAHOPOA-
HbIM) A—nopagka dg. ecnn R(1AE) := R(tMEy, ..., t7E,) = tTR(€) pns
Bcex £ € R”, ¢ > 0.
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CpasHeHue gudpcbepeHumansHbix onepaTopos (MHOrOYIEHOB) SBASI-
eTCA BaXKHbIM CPEeACTBOM AN PELUEHMA pa3HbiX 3afady Teopun obLmx
anddbepeHumansHbix ypasHenuii. Hanpumep, ussectro (cm. [1]), uto ec-
nn onepatop P (D) aBnseTcs runoanamnTuyHeckum, To noboii onepaTtop
Q(D), nmetowmii oguHakosyto ¢ onepatopom P(D) cuny Takxe siBnsier-
CA rUNO3NANNTUYECKM. [lpyroli npumep Takoro poga 3To gobaeneHue
MJAALLUX YNIEHOB K AHHOMY (37IMNTUHECKOMY, TNO3TMATUYECKOMY,
runepbonmyeckomy, NOYTH FUNO3NANNTUHECKOMY U T.4.) ONepaTopy, He
HapYLAOLWNX X XapaKTep, T.e. COXPAHSIOWNX UX INNTUYHOCTb, M1-
noanaunTU4HOCTL U T. 4. Hanpuwmep, B pabote [2] gokasana Teopema:
nycTb runoannunTuyeckuii onepatop P (D) npegcraBnsercs B BUAE CyM-
Mbl ABYX A - ogHopoaHbix onepatopos: P(D) = Py(D)+ P (D), a R(D)
A - 0QHOPOAHSLI onepaTop Takoii, 4To R < Fy. Toraa onepatop P+ R
TaKXe ABAAETCA FMNO3NANNTUHECKUM.

MpuBeaeHHbIE N APYrMe NPUMEPbI, NEPeYeHb KOTOPLIX MOXHO Mpo-
AONKaTb, NOKAa3bIBAOT BAXHOCTb HAXOXKAEHWUS AOCTAaTOYHO LUMPOKMX
anrebpanyeknx ycnoeuii CpaBHEHMA ONepaTopOB U, B MEPBYIO O4YEpPesb,
YCJIOBUS MPN KOTOPbIX A - OfHOPOAHBIN MHOFOYAeH P MOLLHEE NN Cib-
Hee \ - OfHOPOAHOrO MHOro4seHa ().

Ons A - ogHopogHoro mHorounena R yepes R(R) obosnaumm ero
MHororpaHHuk HbtoToHa, depes Y (R) mHoxectBo Todek 0 # n € R”

Takmx, 4yto R(n) = 0, pns kaxgoii Touku 7 € X(R) obosHauum
A(n, R) := {a: D*R(n) # 0} n nonoxum A(n, R) := IQ?XR)(A, Q).
acA(n,

[na cpaBHeHWs MOLLHOCTW A - OAHOPOAHbLIX MHOFOYJIEHOB AOKa3bl-
BaeTCs

Teopema 1. [lyctb P u () A\—04HOPOAHbIE MHOIrOYJIEHBI A\— NOPSIAKOB
dp n dg cootseTcTBenHo. Torga gna (Q < P Heobxogumo u JocTa-
TOYHO BbIMOJIHEHNE CAEAYIOLNX YCAOBUI

1) 3(Q) 5 S(P) u R(Q) € R((P) N {0});

2) ans kaxgoii Todku 1 € L(P) cywectayet okpecthocts U(n) u
nocrosiHHas ¢ = ¢(n) > 0 Takue, 4TO

A

Q(O)/IP(€)| >

n,Q)
P <c YEeU(n)
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o < A0, Q) Vn € X(P).

3) dP - A(nv P)

AnanornyHoe npeanoxeHne JOKa3bIBAETCS ANs CPABHEHUS CUMIbI A -
OfHOPOAHBIX MHOTOUEHOB. /13 Teopembl 1 1 ykazaHHOII Bbile TEOpPEMb
n3 pabotsl [2] cnegyer

Teopema 2. [lycts runosnnuntuyeckuii onepatop P(D) npegcras-
JISETCS B BUJE CYMMbl [BYX \ - OBHOpOAHbIX onepatopos: P(D) =
Py(D)Pi(D), a Q(D) A - ogHOpoaHbIii onepaTop Takow, 4To napa MHO-
rouneHosos Py n () ygosnetBopstoT ycaosuam Teopemsl 1. Targa one-
patop P(D)Q(D) Takxe runosninntuyeH.
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OnepaTtopbl TUNa L£-cBepTkun

A.Tl. Kamanan!, M. N. Kapaxansan?
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2 EpesaHckuii yocynapCTBEHHBIN YHUBEPCUTET
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Mycte £ — camoconpsixeHHblii onepatop LUTypma-Jluysunna Ha
OCW C BELIECTBEHHLIM MOTEHLUWANOM D, YAOBJETBOPSAIOLUM YCIOBMIO
(1|z|)p € L1(R), a U onepaTop npueogswyuii onepatop L K onepatopy
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ymMHOXeHns Ha cbyHkuuio A2, B cnydae p = 0, onepaTtop U coBnagaet
¢ npeobpazosaHnem Pypoe.

Nog onepaTopom L-CBEPTKN Mbl MOHUMAEM OMEPATOP NONYHAEMbI
3ameHoli npeobpasosaHus Dypbe B onpegeneHuy onepatopa CBEPTKM
Ha onepaTtop U. Beopasitca noustusa onepatopoe L-Bunepa-Xonda, L-
laHkens. PaccmaTpuBatoTcs 3agaqum ppesroisbMoBOCTY U 0DpaTUMOCTH
3TUX ONEPaTOpPOB.

Wccneposanme soinonHerno npu nogaepxke [ KH MOH PAH B pam-
Kax COBMECTHOro HayuHoro npoekta Ne YSU-SFU-16/1.

OO0 oaHoI rpaHnyHOM 3apaye, CBAA3aHHOW C ypaBHeHMEM
lenbmronbua-LLpegnHrepa

M. N. Kapaxauan!, A.T. Kamansn?

L EpeBaHckuii rocynapcTeeHHbIil yHuBEpCUTET
E-mail: m_karakhanyan@ysu.am
2 EpesaHckuii rocyapCTBeHHbIl yHUBEPCUTET,
Unctutyt matematuku HAH PA
E-mail: armen.kamalyan@ysu.am, kamalyan armen®yahoo.com

Mycte B € L*(RY), hy € HY2(RL), hf € HY2(RL), hy €
HY2(RY), hy € HTV2(RYL), af, a7, by, by, k— komnnekcHble 4mcna,
Imk >0, Q* = {(z,y) € R%y = 0}

Nccneayetca cneaytowas rpaHnyHas sagava:

Tpebyercs Haiitn dyHkymo u € L2(R?) Takyto, uTo

(A+E+By)u=0 8 Q UQT,
agu(z, +0) + b u(x, —0) = h (z),

- Ou(x,+0) Ju(x,—0)
\ ay ay

+ b7 = hi(z) na RL,

ag u(z, +0) + by u(x, —0) = hq (),
- Ou(x,+0) du(x,—0)
1

=hy R .
\ o 9 hi(z) na R-

+ b7
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[Npegnaraetcst MeToa CBEAEHNS PELLEHNS 3TOW 3a4a4M K PELLEHNIO HEKO-
TOpOUi BEKTOPHOI KpaeBoii 3agayun PumaHa.

WNccneposanme soinoniHeno npu nogaepxke [ KH MOH PAH B pam-
Kax COBMeCTHOro HayuHoro npoekta Ne YSU-SFU-16/1.

On restrictions of weighted classes of holomorphic functions
in the matrix discs to the unit bidisc

A. H. Karapetyan
Institute of Mathematics NAS RA
E-mail: armankar2005@rambler.ru

Let n > 2 be an arbitrary natural number. Denote by Ms,, the space
of all complex 2 x n— matrices ) = (Nk;)1<k<2.1<j<n’

i M2 "3 ... "o
n = ( 1 M2 M3 1 ) ' (1)
Tler M22 723 ... Tln
For arbitrary matrix n € M, denote by n* € M, its Hermitian

conjugate matrix. Further, 1% is the unit 2 x 2—matrix from Ma,. The
Lebesgue measure in Ms,, can be written in the following natural way:

2 n
dpon () = [ [T ] dmms), 1= (mi)r<i<an<icn. (2)
k=1 j=1
The domain
Ry, ={n € My, : I? —n-n* is positive definite} (3)

is called a matrix unit disc (Cartan classical domain of type ).
For 0 < p < oo,a > 0 denote by HP(R,,) the space of all
holomorphic functions f(n),n € Ra,, satisfying the condition

£l = / F@P - [det(P — - ) dpnn(n) | < 400, (4)
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Further, let U? = {(z,w) € C* : |z| < 1,Jw| < 1} be the unit
bidisc. For 0 < p < 0o, > 0,3 > 0 denote by HY, ;(U?) the space of
all holomorphic functions g(z,w), (z,w) € U?, satisfying the condition

19llp.a8 =

= / gz )P - (1= [2P)* - (1= |wP)Pdm(z)dm(w) | < ()

< +00.
Definition. For a function
f (7711 T2 Ths ... 771n>
Ter TM22 123 -+ Tl2n
given in the domain Ry, denote by
(32078

the restriction of f to the unit bidisc U?.

Theorem. If f € H?(R,,), then f satisfies the condition
; Ll [2) T (1 g 2)
jz‘ ’f(7711,7722)\p< = ()1—|7111|2<|7722|7722)22 ) dm(nH)dm(nQZ) <
y (7)

< +00.

Remark. Functions from the weighted spaces H! ., |, ,.1(U?),
HY it asn1(U?), HE L, o1 (U?) satisfy the condition (7).

« o
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Embedding theorems for multianisotropic Sobolev spaces

G. A. Karapetyan
Russian-Armenian University
E-mail: garnik karapetyan@yahoo.com

Introduction. In the proof of all embedding theorems (in particular,
see [1]), two cases are distinguished. The first case, when the embedding
index is less than one; the second case when the exponent is one, that is
the boundary case holds. In previous papers, when embedding theorem
proving for functions from multianisotropic spaces (see [2, 3]), we studied
the case when the embedding index is less than unity. In this paper we
prove embedding theorems for multianisotropic function spaces in the
boundary case.

For any parameter v > 0 and a natural number & denote

P(v,§) = <V€al>2k +- 4 (1/50‘")% + (,/ga"“>
Go(v; &) = e~ P&

j 2k—1 )
Gry(v.€) =2k (v67) e (G =1, 1),

For any function f consider the regularization with the kernel
Go(t,v):

2k

1
(2m)*

fo(x) = /f(t)éo(t — x,v)dt.

The following integral representation holds:

Theorem 1. Let the function f have the Sobolev weak derivatives D' f,
(i=1,...,n+ 1), where o' are the vertices of the completely regular
polyhedron M and D feL,(R"), 1 <p < oo, (i=1,...,n+1). Then
for almost all e R™ it has the representation

n+1 h
1 1 ai a . —_
f(@) = falz) + ll_{%; W/ dVR[D f()G1i(t — x,v)dt.

€
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Let 91 be a completely regular polyhedron, then W;ﬁ (R™) = {f:
feL,R"),D*feL,(R"),i=1,...,M}.

The main result of this paper is the following boundary embedding
theorem for functions from a multianisotropic space W' (R") (p > 1):

Theorem 2. Let the numbers p and q satisfy the relations 1 < p < ¢ <
oo and a multi-index B = (p1, . .., B,) such that

X = max ((m)ﬂu\(;}—;)) =1 (1)
Then DPW ) (R") < Lg(R"), i.e. any function f € W' (R") has weak

derivatives D” f, belonging to the class L,(R"), and for some constants
C1,Cs > 0 inequality holds

M
107l ey < 1Y 071
=1

Sl @)

’ Lp(R
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Construction of a approximate solutions of the Dirichlet
problem in R" for regular hypoelliptic operators

G. A. Karapetyan, H. A. Petrosyan
Russian-Armenian University
E-mail: garnik karapetyan@yahoo.com, heghine.petrosyan@rau.am

Introduction. In this paper we consider a Dirichlet problem in a
half-space for special (multihomogeneous) regular hypoelliptic equations
with zero boundary conditions. Problems of this type appear in the study
of multianisotropic processes and the difficulty of their study lies in the
fact that the corresponding characteristic polynomial is not generalized
homogeneous, as for elliptic or semi-elliptic equations (see [1]), but a
multihomogeneous one, and the construction of an approximate solution
for such equations is from itself difficult. But, applying special integral
representations of functions (see [2]) through vertices of a completely
regular Newton polyhedron, it was possible to construct approximate
solutions in terms of integral operators. Similar questions in the whole
space R™ were studied in [3]. In this paper we study the question of
the solvability of the Dirichlet problem in Sobol'ev spaces in W'(R?)
(1<p<o0).

Consider the differential operator P(D,, D,,) in R" with constant
real coefficients a; (i = 1,..., M)

M
P(D,,D,,) = D"+ a;D*. (1)

i=1

Assume that the operator (1) is a regular operator, i.e. there exists
a constant number C' > 0 such that for any £ € R" inequality holds

[P(§, &) = C <Z £ +£Zm> : (2)

i=1

We also denote by y = __min ('] + 3) = (I1'] + 5) 5, where

yeeydn—2

p > 1 is some number.
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In R} consider the following Dirichlet problem:

P(D,, D, U = f(x,2,), x,>0, xR, (3)
o

. =0, i=0,1,...,m—1. 4
ax’ln xn:o ) 1 ) ) 7m ( )

In this paper we study the solvability of problem (3)-(4), namely,
the following theorems will be proved.

Theorem 1. If f € L,(R%}) (1 < p < 00) and has a compact support,
then x > 1 problem (3)-(4) has a unique solution U from the class
WM (R'), and for some constant C' > 0 (independent of f) we have the
estimate

Ullwargny < ClFlL,@n)- (5)
And when x < 1 the following theorem holds.

Theorem 2. Let x < 1 and f € L,(R})(1 < p < o0)
with compact support satisfies the following orthogonality conditions:

[ a*f(x,x,)de =0 as|s| =0,1,...,N — 1, where N is a natural
Rn—1

number, determined from the inequalities x + Ny . > 1 > x +
(N — 1), . where i, = Hllin ué“, and i is the index for which

man L
J=150

~min || = |u”]. Then for any such function f problem (3)-(4) has

i=1,..., n—2

a unique solution from the class W'(R?,), for which the inequality (5)
holds.
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AHannTnyeckne NpoaosiXKeHUsl peLeHnst CUCTeMbl
anrebpanyecknx ypaBHeHWii

E. A. Kneuwkosal
Cunbupckunii chegepanbHblii yHNBEPCUTET
E-mail: ekleshkova@gmail.com

B poknage peyb noigéT o meToAe aHANNTMYECKOTO MPOAOC/IKEHUS
anrebpanyecknx yHKUNIE (MOHOMOB peLLeHNii CUCTEM YPaBHEHMWIA) C No-
mowbto pagos [Tionso n nuterpanoe Mennuna—bapHca runepreomet-
puyeckoro tuna. B cnyyae obwero anrebpanyeckoro ypaeHeHusi 3TOT
METOA onucaH B ctatbe [1], rae npuBeséH MONHBIA CMMCOK CTEMEHHbIX
PALOB, LEHTPUPOBAHHBIX B HYJIE, SABASAIOWNXCA AHAIMTUYHECKUMA MNPO-
AOJDKEHUSIMW BblA€NIEHHON BETBU pelleHnst ypaBHeHus. Vlges metoga
COCTOMT B TOM, YTO KaXKAbliA LIAr HEMOCPEACTBEHHOIO aHAJINTUYECKO-
rO NPOAC/KEHNS Peann3yeTcs B nepeceveHnmn obnacrei

Logyo (D) N Arg™'(D"),

roe D' — obpas obnactu cxognmocTn psga npu norapudMmnHeckom npo-
extupoBaun, a D’ — aprymeHTanbHas npoekunsi obnacTu CxoaumMo-
ctm mnuterpana Mennnna—bapuca. Ecan psg cxogutca B nonukpyre
Log™(D’), a unterpan Mennuna—BapHca, npesicTaBasiowwuii MOHOMU-
asbHYIO (PYHKLMIO KOOPAMHAT PELLEHNSI CUCTEMBI, CXOAUTCS B CEKTOPU-
anwHoii obnactu Arg~'(D"), npu 3ToM, nepecedenune 3Tux obnacTeii He
MyCTO, TO CTEMEHHONR PsA NPOAOIKAETCA B YKA3aHHYIO CEKTOPUANBHYIO
obnactb.

1Pabota BbinosHeHa npu nopAepxke rpanTa [pasutensctea PP ans nposege-
HUS CCNef0BaHMIA N0 PYKOBOACTBOM BefyLumx yyeHbix B Cubupckom degepansHom
ynusepcutete (gorosop 14, Y26.31.0006)
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PaccmoTpum cuctemy 1 TPUHOMUANBHBLIX YPaBHEHWIA
w® @) .
WUyt —1=0,i=1,...,n, (1)

OT 7 HeW3BeCTHBIX i = (Y1, ..., Yn), FAe Habopbl nokasaTenein A :=
{w® ¢D 0} C Z% dukcuposanbl, a Bce ko3bpUUNEHTB T =
(x1,...,x,) nepementble. [pegnonoxmm, 4To MaTpuua w, COCTABNEH-
Has u3 BekTop-cTonbuoe w), ... w(™ nesbipoxgena. PaccmMoTpum mo-
HoM y(x) := y1(z) - ... yn(x) KoOpgmHAT BeTBM pewenuns cuctemsl (1)
y(x) = (n(x),...,yn(x)), Bbigenenronn ycnosmem y;(0) = 1, i =
1,...,n. Viccnegyem pasnoxenne dpyrkumn y(x) B pagsl Monso, uew-
TPMPOBAHHBLIE B HYJe, NPeACTABASAIOLNE aHANNTUYECKIE NPOAOIIKEHUS
pspa Teiinopa ykasaHHoOW BETBM pelieHnst cuctembl (1), nonyqeHHoro
paHee B [2].

Teopema 1. [ns moboro Habopa uz n nap 19, v € A® pokazare-
neii cuctemsl (1) ¢ ycnoBuem HEBbIPOXAEHHOCT MATPULIbI

o= () = (49— )

cywectsyer pag [louso, npeactasnstowmii MOHOMUANBLHYIO (DYHK-
yumo Y(x), HOCUTENIL KOTOPOro MMEET BUJ

S = {(mlv"'7mn> tmy = _<%>k>_ |%i_1|7 k GZ;}7

3pech y;— i-a cTpoka matpuybl I = w™! - s,

CTPOKM C HOMEPOM i MaTpuLbl ¢ .

st = cymma snemenTos

MeTop HaxoXaeHus HocuTenein psagos [ton30 OCHOBaH Ha CBOICTBE
NONIMOAHOPOAHOCTU pelueHns cuctembl. Vlccnegyembie psgbl npegcrae-
NSAT BETBb MHOMO3HAYHON anrebpanyeckoin yHKLUNN C BETBAEHNEM HA
MHOXeCTBE Hyseli guckpumunanta cuctemsl. CnegoeatensHo, obpasy-
toLLME KOHYCOB HOCUTESEN PsAAOB ONpeAeNisitoT HOpMasibHble BEKTOPLI K
runeprpaHsiM MHOrorpaHHuka HetoToHa gnckpummnHanTa cuctemst (1).

Pe3synbTaTthl, NpeacTaBneHHble B AOKAAfAE, NOMYYeHbl COBMECTHO C
N.A. Antunosoii n B.P. KynukoBbim.
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Cnucok nutepaTypbl

[1] . A. Antunoea, E. H. Muxankun, AHannTnyeckne npofomkeHms

obuieii anrebpanyeckoii dyHkuun ¢ nomoubo pagoe MNonso. Tp.
MWAH, 2012, 279, 9-19.

[2] B. P. Kynukos, B. A. CrenaHetko, O pewenusix u popmynax Ba-
pUHra s CUCTEMbI 1 anrebpanyeckux ypaBHeHUid OT 1 HEN3BeCT-
Hbix. Anrebpa un avanus. 2014, 26, 5, 200-213.

Annpokcumauun dpmuta—llage ana mepomopHbix yHKUNT
Ha KOMNAKTHOW PMUMAHOBOW MOBEPXHOCTU

A. B. Komnos
Marematuyeckunii unctutyt um. B. A. Creknosa PAH
E-mail: komlov@mi.ras.ru

B pgoknage Mbl pacCMOTpMM 3ajadvy BOCCTAHOBIEHUS 3HAYeEHWi
MHOroO3HayHol anrebpanyeckoii yHKLUUN C MOMOLLLIO MNOJNHOMOB
dpmnta-Tlage 1-ro poga.

Bonee TouHo. llycTb YR — kOMNakTHasi pMMaHOBA MOBEPXHOCTb,
TR > C— (m 4 1)-nucTtHoe ronomopdHOe pasBETBIEHHOE Ha-
KpbiTne cepbl Pumana C,m > 1 unY — MHOKeCTEO KPUTUHECKIUX
3HadeHuii npoekuun 7. lycte f — mepomopdHas dyHkumsa Ha R u,
bynkuun 1, f, f2, ..., f™ He3aBUCUMBI Haji NONEM PaLIMOHaNbHBIX (PYHK-
uunii C(z). MycTb o — nponsBonbHas Touka Ha R, KOTOpasi He SBASET-
CA KPUTUYECKON Touykoii npoekuun . bes notepu obuiHocTn cunTtaem,
410 0 € m!(00), n oboznauum 00 := o. MpeanonoXmum, 4To Ham
nssecten poctok cyrkuum f B Touke 00?. Tounee, npegnonoxum,
4YTO Mbl 3HAaeM TEJOPOBCKOE Pa3J/IOKEHNE B OKPECTHOCTM OO POCTKA
foo(2) == f(my'(2)), rae my — 6uronomopdHoe orpaHuyeHne T Ha
OKpeCcTHOCTb Toukn 00,

Hawwa uens BOCCTAaHOBUTbL 3HAYeHUs1 NCXOAHON pyHKUMM f no pocT-
KY [ KaK MOXHO B bonblueii obnactn Ha fR. [nsa ygobctea npeanosio-
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XKIUM, 4TO POCTOK fo.(2) ronomopdper B 0o n oo ¢ Y. Onpegenum mo-

nunHombl Ipmuta-llage 1-ro poga (o, ..., Qnm nopagka n € N ans
Habopa pocTkoB [1, foo, ..., ] B Touke co € C cnegytowmm obpazom:
deg @n; <mn, 7 =0,...,m, no kpaiiHeii mepe oanH 13 (), ; Z 0 n B 0O

BbINOMHEHO caefgyouwee aCMMNTOTUHECKOE COOTHOLLUEHUE!

1
Qno + Z f] Qn,j ) (W) npm z — 00.

Cnepys Hattonny (cm. [1]), onpegenum pasbnexne prmaHoBoii no-
BepxHocTu R Ha nuctbl. Paccmotpum Ha R dyHkuymo u(z) — rapmo-
Hudeckyo B R\ 71 (00) n umerowyo B Toukax mMHOXecTBa T 1 (00)
norapnmMmnyeckne 0CoBEHHOCTN CeayoLEero Braa:

u(z) = —mlog|z| + O(1), z — 00,
u(z) =log |z| + O(1), z— 7 '(c0)\ 00,

roe z = m(z). [ns Toukm oblero nonoxenus z € C \ (XU o0) ee
npoobpas 7 (2) coctonT n3 m + 1 pasANYHBIX TOYEK HA PUMAHOBOV
nosepxHocTu R. NycTtb ug(z), . . . , Uy (2) — 3HAYEHUS PYHKUNM U B 3TUX
TOYKaX, YNOpsAOYEHHbIE MO HEyDbIBAHUIO:

up(2) < up(z) < < um-1(2) < up(2). (1)

Ecnm j-e n (j1)-e HepaeencTBa B (1) cTporme, Mbl BKJIIOHaEM BO MHOXE-
cteo MU (j-it amcT nosepxHocTn R) Touky zU) € 771(2) Takyto, uTO
u(z9)) = u;(2). (B npoTueHoM cnydae, HM OfHA TOYKA U3 MHOXECTBA
771(2) B RU) ne Brniouaerca.) Yepes Fj, j = 1,...,m, obosHaumm
MHOXECTBO TeX TOYEK Z, B KOTOPbIX j-e HepaBeHCTBO B (1) obpalyaeTcs
B PaBEHCTEO.

Teopema. [Tyctb Wy, 1(2), Wy 2(2), . .., Wym(z) — m peweHnii an-
rebpany4eckoro ypaBHeHus

Qn,mfl(z) wm—l . Qn 1(2) w —+ Qn U(Z)
Qo) T @ T Q)

w™ + =0. (2)
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Torga gns moboro komnakta K € C\ F,,, umeem

{wn1(2), wn2(2), ..., Wym(2) RN {f(z(o)), f(z(l)), e f(z(m’l))}, z €.

Cumeon =5 03HaYaeT CXOAMMOCTL Mo (NorapudbMUHECKol) eMKOCTH.
Takum obpasom ¢ nomowbto pelueHnii ypasHeHuii (2) Mbl acumnTo-
TUYECKN BOCCTAHABAMBAEM 3HAYeHUst PYHKUMM [ Ha NEpPBbIX M AUCTaX
pasbuenns Hattonna nosepxtoctn PR (TO ecTb Ha BCex NMCTax Kpome
nocneaHero) BHe npoobpasa komnakta F,.
[oknag ocHoBaH Ha coBmecTHoi pabote ¢ P. B. Manbeeneebim, C.
M. Cyetuneiv u E. M. Yupkoii [2].
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P. 233-240.
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npokcumauuu Ipmuta—llage ans MepoMopdHbix DYHKUMIA Ha KOM-
nakTHol pumanoroii noesepxHoctu, YMH. 2017. 1. 72:4. C. 95-130.

Kputepuin cxognmoctn nuterpanos Mennuna-bBapHca ans
MOHOMMAsbHOW (DYHKUUWN pelleHnst CUCTEMBbI
anrebpanyecknx ypaBHeHWiA

B. P. Kynukos!
Cubupckunii chegepanbHblii yHNBEPCUTET
E-mail: v.r.kulikov@mail.ru

X. Mennun B 1921 rogy npueen wnterpan MennuHa-baphca [1],
npegcraeastowmii pewwerne y(x) npueegeHHOro anrebpanyeckoro ypae-
HEHUst BUAA

n n—1 —
Yy a4+, y—1=0.

Yceneposanve BbinonHeHo npu chuHaHCoBOM noaaepxke PODU B pamkax Ha-
y4Horo npoekta 18-31-00193.
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JTOT MHTErpan UMeeT HeNycTyro 0bNacTb CXOAMMOCTI, OHa Onpeje-
NAETCA yCNoBUsAMU Ha aprymenThl 0; = Argx;. MNonHas obnacte cxo-
AMMOCTI TakKoro mHTerpasa bbiia nosydeHa CpaBHUTEIBHO HEAABHO B
cratbe W.A. AnTunoeoii [3].

B HacToswweli cTaTbe pedb naeT ob aHaNOrMYHbIX NCCNEA0BAHNSAX B
MHOTOMEpHOI cuTyaunmn. PaccmoTpum cuctemy anredbpanyeckmnx ypas-
HeHWIi BUAA

y”<j>+ Zm&j)y’\—lzo,jzl,...,n, (1)
AeA)
rpe AU C Z" aw = (WWY]... [w™) — HeBbipoxaeHHas n X n-

n
maTpuua. Takxke Beeaem obosnadenne A := | | AY) ansa gusbronkTHOI
=1

cymmbl MHOoxecTe AY). MowHocTb MHoxecTBa A 0603Haumm N. MHo-
XKECTBO K03(puumeHToB cuctembl (1) npoberaet BeKTOpHOE NPOCTpaH-
cteo C* = CY| B KOTOPOM KOOpAMHATBI TOYeK T = () MHAEKCUPYIOTCS
anemeHTamn A € A. [pynny koopamHaT, COOTBETCTBYIOLLYIO UHAEKCAM
A € A Mbl BbIgENsiEM 3anNNCbIO xf\i), npn atom oToxaectenas C* ¢
npoctpancteom CA x ... x CA™.

MHoxecTBo A Takxe Dygem TpakTOBaTb Kak MaTpuLy

A= (AT AM) = (WY
ctonbuamm kotopoii seastotes sektophl AF = (¥, ... A¥) u3 noka-
3aTeneii MoHomos cuctemsl (1). 3aech umeetcs seugy, 4to 610k A
mMaTpuubl A COOTBETCBTYET i-My ypaBHeHuto cuctembl (1), a Hymepa-
uns ctonbuos \* BHyTpu kaxagoro un3 6nokos A npoussonbhas, HO
ukcnposanHas. Takxe, o6osHaumm AU = (AW |w (),

Hac bygeT nHtepecosats BeTBb pewenus y(x) = (y1(z), ..., yn(T))
cnctembl (1) ¢ ycnosnem y(0) = (1,...,1), KOTOpYtO HA30BEM r/1aBHbLIM
pewennem. Cnegys pabotam [2], [4], monomy y# = y|'" ... y# rnaBHoro
pelweHnsi y = y(z) BAHHOR CMCTEMbI MOCTABMM B COOTBETCTBUE WHTE-
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rpan Mennuna-bapHca:

1 D(u)DN(w™ e — w™ Au) B

p -y ,

o (2me)¥ / D(w™p —w™ Au+ xu + 1) Quja"du. (2)
Y+IRN

3gecb u = (u,...,uy) — N-ektop, a I'(u) = I'(uy) - ... - T'(uy), a

(Q)(u) — MHOro4NeH BbIpaXKaemblii ONPeAeNTENEM.

WHterpan (2) nonyuaercsa dopmanbHbiM BblYnCAEHNEM Npeobpa-
30BaHus Mennnna gns y*(z) ¢ NOMOLWbIO NMHEAPU3NPYIOLLE 3aMeHbI
NepeMEHHBIX.

Teopema 1. Uuterpan (2) nmeer Henyctyro 0baacTb cxoqumMocTu
TOrfja U TOJILKO TOrAa, KOrAa BCE ONPEAE/NTENN (W| . ]W), rge
W S W UMERT O4WH U TOT XK€ 3Hak.

B pokasatenbctee cchopMynnpOBaHHON TEOPEMbI NCMONb3YETCS pe-
synbTat JI. Hunbcon, M. Maccape u A.K. LUnxa (cm. [5, pasgen 4.4.1]) o
MHOXECTBEe cxogumocTu nHterpana MennuHa-bapxca. Kpome Toro Bax-
HYIO POJib B JOKA3aTeIbCTBE UrPaeT TEOPEMa O pa3bueHnn NpoCTPaHCTBa
R™ Ha mHororpanHble yrabl [6, c. 134].
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yeckue (PyHKLUU MHOruX nepemeHHbix, - M.: Hayka, 2014. - 408
C.

[6] B. B. Mpaconoe, 3agaun n Teopembl nuHeiiHoi anrebpel,— Hosoe
u3g., nepepab. — M.: MUHMO, 2015. — 576 c.

O HekoTopbix 0600weHUax cbopmynbl Mnana

B. . Ky3zosaTtos
Cubupckunii chegepanbHblii yHNBEPCUTET
E-mail: kuzovatov@yandex.ru

Knaccuueckas cdopmyna lNnana [1] BbipakaeT cymmy 3HaueHwii B
LeNbIX TOYKAX FONIOMOPMHONA N OrpaHNYeHHON (4N BCex 3HaYeHuii 2,
ans kotopbix o1 < Re z < @y, 21,29 — yenble yncna) dyHkumm ¢ (z)
Yepes HeKOTOpble UHTErpanbi:

S @)+ oo+ )+ o+ 2+t (e = 1)+ () =

2
X2 00
1 i) — _ N .
:/¢<Z>dz+_./99(x2+w) © (22 Zyz)—i-ga(xl iy) (p(xl—i_ly)dy,
] es™y — 1
T 0

HanHasi copmyna uMeeT CyLIeCTBEHHOE 3HaYeHMe MpU HaXOXKAEHWUW
(bYHKLMOHANBHOrO COOTHOLWEHMS [2] ans Knaccuyeckoit a3eTa-yHKLMN
Pumana.

B pabote nonyyeto [3] HekoTopoe 0bobLyeHNe npuBeaeHHON Kac-
cnueckoni cdopmynel MNnana. [dokasanHoe obobuieHne dopmynbl IMnaHa
MOXET ObITb NCMONBL30BAHO NpPY NoAyYeHUn PYHKLMOHANBHOIO COOTHO-
LEHNA ANA A3eTa-PYHKLUMIN KOPHE HEKOTOPOro Klacca Lenbix (pyHKL i
[4].

PaboTa BbinonHeHa npu huHaHcosoii noaaepxxke Poccuiickoro dpon-
Aa dyHAaMeHTanbHbIX nccnegoBannii (kog npoekta 18-31-00019).
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Cnucok nutepaTypbl

[1] E. T. Whittaker, G. N. Watson, A Course of Modern Analysis,
Cambridge Univ. Press, Cambridge, 1927.

[2] E. C. Titchmarsh, The theory of the Riemann zeta-function, Oxford
Univ. Press, Oxford, 1951.

[3] B. N1. Kysoeatos, O6 ogHom 0bobuietun copmynsl MMnaHa, Vsse-
cTusi By3oB. MaTtematuka, 2018, Ne5, 41-51.

[4] A. M. Kytmanov, S. G. Myslivets, On the zeta-function of systems
of nonlinear equations, Siberian Math. J., 48(5), 2007, 863-870.

MpofomKNUMOCTL KpaTHbIX CTEMEHHbIX P08 B
CeKTopuanbHyto obnacTtb

A. . MkpTusiH
Cubupckunii chegepanbHelii yHNBEPCUTET
E-mail: alex0708@bk.ru

[ns KpaTHOro CTeneHHOro psija C LUEHTPOM B Hadase KOOPAWHAT
pPacCMaTpUBAETCS BOMPOC O €ro aHaIMTUHECKOA NPOJOIKMMOCTIN B CEK-
TopuasnbHyto obnactb. Ycnosme npogosXnuMocTit popMyanpyeTcs B Tep-
MUHaX CBOWCTB MepOMOPHON (DYHKLNN, NHTEPNOANPYIOLWEH ko3dhdn-
UMeHTBI psiga. Jns psagoB o4HOrO NepemMeHHOro yKasaHHbI BOMPOC MC-
cneposancsa B ctatbax E. Jlungeneda, H. Apakensana un gp.

PaccmoTpum n-kpaTHbIl CTeneHHol psif

f(2) =Y fid, (1)

keNm

roe 2F = 2. 2F". Ml rosopum, uto dymkums ©(C) uHTepnonmpyet
koappumenTsl crenenHoro psga ((1)), ecan

o(k) = fr anascex ke N* C C".
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KomnnekcHbie nepemeHHbie (; 3anuwem B Buge (; = &;i7;, TaKuMm
obpazom £ — 3TO BeKTOpbI BewecTBeHHOro nognpoctpaHctea B C”, a
7) — BEKTOPbl MHUMOrO NOANPOCTPAHCTBA.

Mbl npegnonaraem, 4TO Ha MHUMOM MOANPOCTPAHCTEBE UHTEPMNOANPYIO-
was dpyHkums ¢ gonyckaet oueHky |p(in)| < g(n) ¢ KycouHo-apUHHOI
pyHKUNe
p
9(77) - E 5m|amn1+"'+amnn+am|' (2)
m=1

BmecTe ¢ Heli paccMOTpUM KYCOYHO-JIMHERHYIO DYHKLMIO

p n
gn) = emlapm + .+ apl + 7> (e — Imkl), em =1 (3)

m=1 k=1

KOTOpaﬂ NMMEET N3NTOMBbI (TO'—IKI/I HGJ‘IVIHEI7IHOCTI/I) Ha MHOXeCTBE rvmep—
NAOCKOCTEM

alm 4. +adn, =0 m=1,...,puw =0 k=1,..n

DTV rMNepnaockocTh pasbueatoT R™ Ha KOHYCbl, KOTOpbIE ONpeaenstoT
Beep. Obo3HaumM =£/iq, ..., Tlig - OfHOMEPHBIE 0Dpasytowme 3TOro Bee-
pa. C nomoLLbo nx onpeaensieTcs ABOWCTBEHHBINA K BEEPY MHOrOrpaHHUK

P={aeR": (u,,a) > g(xwm)}, v=1,..,.d.

Teopema. [lycte untepnonmpytowjas dyukyus p(C), ronomopgHas B
(=6 +R,)™ + iR", ygosnetopsieT ycnosusm

1) log|p(re”)| <
< Z ((m — )| sin;| +bcos ) r; + C 8 RY) +iR™; gra b € Ry;
j=1

2) log|p(€+in)| < g(n) B8 ¢ €[-06,0" +iR™.

Torga cymma psfa aHaUTUHECKI NPOAO/IKAETCA B CEKTOPUATBHYIO 0b-
nacte Arg='(P°), rge P°— BHyTpeHHOCTb MHOrorpanHuka P.
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O nocrtpoeHun obuLero pelieHns ANHERHOW CUCTEMbI
andepeHumanbHblX ypaBHeHUA

M. T. MypagsiH
ADPMSIHCKUIi rocyapCTBEHHbIA IKOHOMUYECKUI YHNBEPCUTET
E-mail: maxim_muradyan@yahoo.com

MycTb dyHAaAMEHTANbHAS CUCTEMA PELLEHWI JIMHEAHOR CUCTEMBI C
NOCTOSIHHLIMU KO3(PPULIMEHTAMN COCTOUT U3 11 PELLEHWIA, CTPEMSILLINXCS
K HYl0O B 00 1 k pelleHnii — HEeOrpaHUYeHHbIX B 0O. TaKyl CUCTEMY
yaobHo 3anuceiBaTh B hopme

d

o _ Az + By

dr ()
2 Cx + Dy,

dr

rae A, B, C, D — maTpuubl pasamepHocTu m xXn, mx k, kxmmn k x k
cooTBeTCTBEHHO. =(T) U y(T) m-MepHble 1 k-MepHble BEKTOP-YHKLIM
COOTBETCTBEHHO.

3-3a HeycTOl4MBOCTH, NOCTpoeHme obwero pelernsi cuctembl (1)
COMPSIKEHO U3BECTHBIMM TpygHOCTAMU. B goknage npeanaraercs cnocob
NPEOfONEHNS STUX TPYAHOCTEIA.

Hapsigy ¢ (1) paccmaTtpusaetcs maTpuyHas cuctema

d—X = AX + BY
dr (2)
dY
—— =CX + DY,
dr

oTHocuTenbHo maTpuu-yHkunii X n Y, pasmeproctu m X m u k X m
cootsetcTBeHHO. Cregytowve aBe 3agaqn Ans ypasHeHns (2) ogHO3HaY-
HO pa3peLLnMbl.

3apayva a. Vpasrenue (2) paccmatpusaercsi Ha nosnyocu [0; 00|, k Hemy
npocoegenensi ycnosus X (0) = I (I — eguunanas matpuya), Y (1) —
0, npu T — o0.
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3apgayva b. VYpasnenue (2) paccmatpusaercs na (—oo;r|, r > 0,
Hemy npocoegeHers ycnosus Y (r) = I, X (1) — 0, npu 7 — —o0.

Mycte Xt (7), YT (7) — pewenne sagaum a, a X (1), Y (1) -
pewenne 3agaqm b. C 3agavyamn a n b TecHo ceszanbl cnegytowme mat-
PUYHbBIE YPABHEHWNS OTHOCUTENBHO MaTPULbI p:

pA+ Dp+ pBp+ C =0, (3)
Ap+pD +pCp+ B =0. (4)

Nemma 1. Matpuyroe ypasHenue (3) umeer takoe pewwenue p* (pas-
mepHocTu k x m), 4to X1 (7) onpegensercs n3z 3agaqn Kowwm

‘;_f = (A+BpHX,  X(0)=1, (5)

npudem Xt (1) — 0, npu 7 — 0.

Nemma 2. Matpudroe ypasHenue (4) umeer Takoe pewenue p- (pas-
mepHocTu m X k), yto Y~ (T) onpegensiercs n3z 3agaun Koium

_% —(D+Cp)Y,  Y(r) =1, (6)

npuyem Y (1) — 0, npu 7 — —o0.

Teopema. Obujee peisenne cuctemsi (1) Ha npomexytke [0;r] npea-
CTaBNAETCA B BUAE

(1) =XT(1)u+ p~ Y~ (7)v, )
y(1) = pt Xt (D)u+ Y (7)o,

r4e u U v Npon3BOJIbHEIE BEKTOPbLI PA3MEPHOCTY M, U k COOTBETCTBEHHO.

Ha ocHoBaHuu ckazaHHOro MOXHO CchOpMyNMpOBaTh CAeaytoLuii
cnocob noctpoerust obwero pewwennst cuctemst (1).

1) N3 matpuuHbix ypaeHenuii (3) un (4) onpegensitotcs matpuupl pt
np;
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2) W3 ycroiiumebix 3agay Kown (5) un (6) onpepenstotcs matpuubl
cbyHkumn X 7(7) n Y7 (7) cooTBETCTBEHHO;

3) Mo cdopmynam (7) onpegensieTcs obiee pelleHne Ha NPOMEXYTKe
[0 7].

OAHUM 13 NPenMyLLECTB NPEJIOKEHHOrO METOAA SBASETCA Manasi pas-
MEPHOCTb MaTpuyHbix 3agad. OAHaKo €ro OCHOBHBIM AOCTOMHCTEOM
sBnetcs ycroiiuneocTb 3agad (5) u (6).

OTmeTum, 4to hopmynbl (7) oHeHb YAOOHbI ANsi PELUEHNs Pa3Iny-
HbIX KpaeBbIx 3aga4y gns cucremsl (1).

Mog onmcaHHyto CUCTEMY YKIAAbIBAIOTCS FaMuIbTOHOBbI (KaHOHW-
Yeckune) cucTembl, ecnm pyHKLMsA FaMUNBTOHA eCThb BELLECTBEHHAN KBAJ-
paTuyHasi bopMa NEPEMEHHBIX L1, L2, - ., Ty W Y1, Y2, - -+, Y-

VYpaeHeHnem (1) mogennpyeTcs Takxe CTaLMoHapHas 3ajada Ko-
FEPEHTHOrO PacCesiHnsi B OJHOPOJHOM MIOCKOM cnoe. B atom ciyvae
ypaBHeHue (3) npegcranser coboil aHanor M3BECTHOTO ypaBHeHUst AM-
bapuymMsiHa ans nonybeckoHeuHOI Cpeabl n MaTpuua pt sBnsieTcs npe-
AeNIOM BO3pacTaroLWMNX ntTepayunia.

Cnuncok nutepaTypbl

[1] M.T. MypagsH, K onpegeneHuto onepaTtopoB OTpa)keHUst U npo-
nyckanms B nnockom cnoe, XK. Beluncn. matem. n mart. dpus., 2014,
Tom 54(3), 529-535.

[2] M.T. Mypagsit O pewenun ogHoii 3agaqn Teopuu neperocs, XK.
Beiuncn. matem. n mat. pus., 1993, Tom 33 (2), 271-282.



56 Te3ucwl goknagos

®opmynbl BapuHra gnsa ogHoro Buga cuctem
anrebpanyecknx ypaBHeHMWii

E. K. MbiwkuHa
UnctutyT matematuku n ¢pynaamentansHoii uigpopmatuku COY
E-mail: elfifenok@mail.ru

PaccmoTpum cuctemy n ypaBHeHWI OT 1 HEU3BECTHbBIX

filz) == fulz) = 0.

JleBas 4acTb KaX[Oro ypaBHEHUSt CUCTEMbI — FOJIOMOpP(Hasn B OKPeCT-
HOCTM Hauvana koopauHat yHkumns. Pasnoxum dyHkumu f;(z) B psg,
Telinopa c UeHTPOM B Hayane KoopaMHaT

fi(z) = Pi(2) + Q4(2),5 = 1,.... m, (1)

rae P;(z) — mnajwas ogHopogHas 4acTb cTenenn m;. Bysem npegno-
JlaraTb, YTO CUCTEMA MHOIOYJIEHOB

P,..., P, (2)
HEBLIPOXKAEHA, TO €CThb €€ ODLMM HYNEM SIBNISIETCS TOJILKO HAYasno Ko-
opauHat. Torga U3BecTHo, YTO AA1s NOYTY BCEX MANbIX " = (T1,. .., Ty),
r; >0, 7=1,..., n MHOXeCTBO

Lp(r)={z:|Pj(2)|=rj,j=1,..., n}

SIBNSIETCS MAAKUM KOMMAKTHBIM LIUKJIOM Pa3MepHOCTH 7.

Mpu HEKOTOPBIX AOMONHNTENBHBIX YCNOBUSIX HA CUCTEMY MHOTOUIIE-
HoB ((2)) mHoxecTBO I'p(77) He nepecekaeT KOOPAMHATHBLIE MIOCKOCTH,
N ONpeaesnieH BbIYETHBIA MHTErpas

1 / L df | dfs dfs
p(r)

—(27T2')” Z"’*If 1, /\.../\E.

Jy =

Teopema [2, Teopema 1].

_ b 1yl A-QY-d
‘]"/ - (27m')n Z ( 1) /Fp |izy+l . Pa+I )

lall<livli+n
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rge A — skobuan cuctemer ((1)).

PaccmoTpum Tenepb anrebpanyeckuii ciy4aii: korga sce dbyHKLNN
f; snsorcs muorouneHamu. Cnepgysi ctpaterum cratem [1], mbl Ha-
NIOXKMM psify OrpaHnYeHnii Ha mHoroudnensl P n Q: 1) cncrema ((2))
He umeeT obumx BeCKOHEYHO yAaNeHHbIX KOPHER B KOMNakTUduUKaLmmu
KoMmniekcHoro npoctpaHcTea C"; 2) BepHbl HepaBeHCTBa

deg, Pj <deg, (;, deg,, P; > deg, Q; =: s? npu k # j.

r
Caenaem Bo Bcex dyHkumsx fj(z) sameHy z; = —, i = 1,..., n,
w

npegnonaras, 4to Bce w; # 0. MNonyuum

fj(i,___,i): - 1]  — - (Biw) + Qs(w) =

w1 Wn w;nj s w;j s Wn I
1 ~
= ml SJ mn ’ f] (w)
Wy T, wjj - Wn, 7

Eyp,eM TaKXe CHUTAaTb, 4TO CUCTEMA MHOIoO4J€HOB

P,..., P, (3)
HeBbIpOXAeHa (gocTaTouHoe ycnosue 31oro dakta — Jlemma 4 [2]). Mpw
CAENaHHbIX OTPAHUYEHUSIX WCXOAHAsS CUCTEMA NMEET KOHEYHOe YNCIIOo
kopHeii ([2, Teopema 2]), n ux cTeneHHasi Cymma C OTpULATENbHbLIMI MO-
Ka3aTeasiMN NPEACTABSAETCS BbIHETHBIM UHTEMPASIOM, KOTOPbI B CBOO
o4Yepeab BbIPAXKAETCS Yepes KOIPPULNEHTBI NCXOAHOR CUCTEMBI. Takum
obpasom, BepHa Teopema.
Teopema [2, Teopema 6].

s,J=1 J

& 1
Z m+l v+l e+l -
=1 % “j “j
K n n n k
+ A sJ
(=DIEIFRTT [ S Ay |! wt - Adet A- QY T] ag;’
s=1 \ j=1 Z
= m 7
- Z n M B:N;+B;+N;
J4'7 J J
I N<lvl+n [T (ksj)! [ wj

1
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rge p — YUC/IO KOPHEN WCXOAHOW CUCTEMbI, HE JIEXALYUX HA KOOPAU-
HaTHBIX NAOCKOCTSX, K npoberaeT MHOXECTBO LEOYNCEHHBIX MAaTPUL|

n ~
¢ HeoTpuyatenbHbimu nementamu ky;, || K| = > ksj, A — sikobn-
s5,j=1
aH cuctemsl ((3)), A — nonunHomuansHas MaTpuya U3 31€MEHTOB Gy,

npegcraBjaeHns

n

N, +1 .
wjj :E ajkfk’a ]:1,...,7’L,

k=1

n n
a; = > ksj, Bs = Y kjs, a pyHkymonan M conocTasasieT MHOrOYNEHY
s=1 j=1
Jlopana ero csobogHblli HJi€H.
MocnepHss popmyna ABNAETCS MHOrOMEPHBIM aHaIOroM pOpMYyJibi
BapuHra ans anrebpanyeckux cuctem ypasHeHWN.
Pabota BeinonHena npu duHaHcoBoii nogaepxke PODU (npoekt

18-31-00019).

Cnucok nutepaTypbl

[1] A.A. Kytmanov, A. M. Kytmanov,E. K. Myshkina, Residue Integrals
and Waring's Formulas for a Class of Systems of Transcendental
Equations in C", Journal of Complex Variables and Elliptic
Equations, 2018, v. 63, no. 4.

[2] A. M. Kbeitmanos, E. K. MbiwkuHa, BeideTHble unterpansi n dop-
Mynbl BapuHra gns anrebpamyecknx m TpaHCLUEHAEHTHBIX CUCTEM
ypaeHeHnii (npuHsaTa k nybankauyum 8 «13sectns Bysos. MaTema-
TUKa ).
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O B3aMMOCBsI3M 3HEPruA-BEPOSATHOCTb B MOAEsSAX
KJ/1IaCCUYEeCKOW cTaTucTnyeckoii pmsmkn

b. C. HaxanetsH
Uuctutyt matematukun HAH PA
E-mail: nahapet@instmath.sci.am

B noknage mznaraetcsi HOBasi TOYKA 3pEHUSI Ha MaTeMaTU4ecKue
OCHOBbI CTaTUCTUYECKONA MexaHMKn BeckoHeuHblx cuctem. B kauectse
6a30BOro BBOAWTCS NOHATUE (DYHKLMUM SHEpruu nepexoga busnyeckon
CUCTEMBI U3 OAHOrO COCTOSHUA B Apyroe. ITa dyHKUMUA, B OTaM4YmME OT
raMUILTOHNAHA, UMEET ACHBIN (PU3NYECKNIA CMBICA 1 ONUCLIBAETCA CBO-
VMW BHYTPEHHUMMU, pn3ndeckn obocHoBaHHbIMK cBOiCTBamuK. [Tpueoan-
Masi B AOK/1afe apryMeHTauns HanpsMyto CBsi3aHa C pelueHunemM npobne-
mbl JlobpywwHa 3aganua cneundmkaunii CornacoBaHHbIMN CUCTEMaMK
OAHOTOYEUHbIX pacnpefeneHnii ¢ BECKOHEYHBIMU FPaHUYHLIMU YCIIOBU-
amun. lNpeagnaraemblii nogxon nNo3eonun aaTe B obuwiei dopme cTporoe
MaTeMaTNYeCKOe ONpefesieHe raMIbTOHMAHA 1 Ha 3Toli ocHoBe oboc-
HOBaTb cpopmyny [Mbbca, CBA3LIBAIOLLYIO NOTEHLNATBHYIO SHEPTUIO CO-
CTOSAHUS PU3NYECKON CUCTEMBI C BEPOSITHOCTBIO HAXOXKAEHUS €€ B 3TOM
coctosHum. Kpome TOro, faHHblii Nogxof NO3BONSAET W3JIOXKUTL OCHO-
Bbl Teopumn rmbbCOBCKMX Cay4aliHbix nosei be3 npueaedeHns NOHATUS
NOTEHLMANA, YTO OTKPLIBAET BO3MOXHOCTb HaMpsAMYyK NPUMEHATL Be-
POSITHOCTHbIE METOAbl KO MHOTMM 3afad4aM CTaTUCTUYECKONR pusnku.

PaboTa sbinoaHeHa coemectHo ¢ C. JawsHom, Yuueepcutet Jlun-
na, ®paHyus.
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Stochastic Tomography of convex bodies in R"

V. K. Ohanyan
Yerevan State University
E-mail: victoohanyan@ysu.am

Let R™ (n > 2) be the n-dimensional Euclidean space, D C R"™ be
a bounded convex body with inner points, and V,, be the n-dimensional
Lebesgue measure in R™.

Let S™~! denote the (n—1)-dimensional sphere of radius 1 centered
at the origin in R". We consider a random line which is parallel
to u € S"! and intersects D, that is, an element from the set:
Q1(u) = {lines which are parallel to u and intersect D}. Let IIr, D
be the orthogonal projection of D onto the hyperplane ut (here ut
stands for the hyperplane with normal u, passing through the origin).

A random line which is parallel to u and intersects D has an
intersection point (denoted by x) with IIr,.D. We can identify the
points of IIr,.D and the lines which intersect D and are parallel to
u, meaning that we can identify the sets 2;(u) and IIr,. D. Assuming
that the intersection point x is uniformly distributed over the convex
body IIr,. D, we can define the following distribution function.

Definition 1. The function
Voci{z € lIryuD : Vi(g(u,z) N D) < t)}
bD(u)

is called orientation-dependent chord length distribution function of D
in direction u at point t € R, where g(u, z) is the line which is parallel
to u and intersects IIr,. D at point x and bp(u) = V,,_; (IIr,. D).

F(u,t) =

Definition 2. The function
C(D,h)=V,(DN(D+h)), heR"

is called the covariogram of the body D. Here D+h = {z+h, x € D}.
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Observe that each vector h € R™ can be represented in the form
h = (u,t), where u is the direction of h, and ¢ is the length of h.

The problem of finding the measure of the segments of a constant
length that are contained in D has no simple solution and depends
on the shape of D. Note that explicit forms for orientation-dependent
chord length distribution function F'(u,t) for triangles, ellipses, regular
polygons and parallelograms were obtained in the paper [1].

Denote by P(L(u,w) C D) probability, that random segment
L(u,w) (of fixed length [ and direction u) entirely lying in body D.

Proposition 1. (see [2]). Probability P(L(u,w) C D) in terms of
distribution function F'(u, z) has the following form:

V(D) — Lbp(u) + bp(u)) [ F(

P(L(u,w) C D) = V(D) + I bp(u) ;

while in the terms of the covarigramm of body D has the form:

C(D,u,l)
V(D) +lbp(u)’

P(L(u,w) C D) =

References

[1] A. Gasparyan and V. K. Ohanyan, Orientation-dependent distribution
of the length of a random segment and covariogram, Journal
of Contemporary Mathematical Analysis (Armenian Academy of
sciences), 50 (2), 90 - 97, 2015.

[2] N. G. Aharonyan,V. K. Ohanyan, Calculation of geometric
probabilities using Covariogram of convex bodies, Journal of
Contemporary Mathematical Analysis (Armenian Academy of
Sciences), 53 (2), pp. 112-120, 2018.
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Abenesbl mogenn Xurrca Ha KOMMaKTHbIX
PUMaHOBbLIX MOBEPXHOCTSX

P. B. Nanbsenes
Matematuyeckuii uHctutyt um. B. A. Cteknosa PAH
E-mail: palvelev@mi.ras.ru

[Nycte X — kOoMnakTHas pMMaHoBa noBepxHOCTb, L — X — kom-
nnekcHoe nuHeiiHoe (T.e. ogHomepHoe) paccnoeHne Hag X. [Mpeano-
NoXunM, 4To Ha X 3ajaHa MEeTpuMKa ¢, COrIacCOBaHHAsi C KOMMJIEKCHO
CTPYKTYPOIA, NyCTb W = W, — COOTBETCTBYIOLLAs kaneposa dpopma (op-
Ma obbema). lMyctb Takxe Ha L pukcmposaHna spMuToBa MeTpuka h.

Cratnyeckas abenesa mogens Xurrca B paccnoeHun [ 3agaetcs
(DYHKLMOHAJIOM MOTEHLMAJIbHON dHEPrum V , onpeaeneHHbIM Ha napax
(A, ®), rae A — U(1)-cBasnoctb (spmunToBa cBsizHOCTb) B L, a & —
rnagkoe ceyerue paccnoerHuns L. ObosHaumm 4yepes d BHELLIHIOW KO-
BapMaHTHYIO MPON3BOAHYIO, 33aflaBaeMylo CBSASHOCTbIO A, a vepe3 Fy
popMy KpMBU3HBLI CBA3HOCTU. Torga

1

1
V(A ®) = 5/ (\dACD\Q + | Ea? + (107 1)2) w.
X

®yHkuymonan V' nHBapraHTeH OTHOCUTENBHO (CTaTUHECKMX) Kaanb-
POBOYHbIX peobpasoBaHmii, 3aaaBaemblx hopMyiaMu

Ar— A— f7Yf, &+ fO,

rae f € C®(X,U(1)).
Byaem npegnonarate, 4to 4mcno YepHa paccnoenns L — HaTy-
panbHoe quncno: ¢i(L) =: N € N, n 4To BbINONHEHO YCIOBME pa3peLun-

1

moctn ¢1(L) < 4—V0lg(X). Toraa, kak gokasan C.Bpagnoy B 1990r.,
m

BCE PELLEHNS CTAaTUHECKONA MOAEN C TOYHOCTBIO 40 KaNUOPOBOYHOM IK-

BWBANIEHTHOCTN 3agatoTcs Hynamu cevennsa . Bonee TouHo, nycTh 3a-
Aavbl N Touek Zp,...,Zy € X (kakue-TO W3 HUX MOTYT COBMajaTh).
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Torga CyLecTBYeT efUHCTBEHHOE C TOYHOCTBIO O KasMOPOBOYHON K-
BMBaneHTHOCTYN peterne (A, ®) cTaTuyeckol MOZENN TaKOe, YTO Hynu
® — 310 TOukM Z; (C y4eTom KpaTHOCTH). Toukn Z; Ha3bIBAIOTCS NOIO-
XKEeHNAMIN BUXpel. [1pocTpaHCTBO MOAYneii cTaTuyecknx pelweHnii My
(TO eCTb NPOCTPAHCTBO KaNMOPOBOUHBIX KNACCOB PELLEHNII) €CTECTBEHH-
HO OTOXAECTBASETCA C N-ii CUMMETPNYECKON CTEMEHBIO MOBEPXHOCTY
X:
My = SymNX.

MycTtb Teneps (X, g, L, h) — cTatmuyeckast mogenb Xurrca Ha KOM-
MakTHOW pumaHoBol noeepxHocTn X. Torga npsiMmoe Npown3BeaeHue
L x R ectb paccnoeHune Hag X x R. llycte t — koopauHaTa Ha R.
PaccmoTpum napst (A, @), rae A — U(1)-ceasHoctb B L X R, a ¢ — ce-
YeHne 3TOro PaccnoeHns. Toraa ans noboi NOKaNbHOR KOOPANHATHI 2
Ha X copma ceasHocTn A 3anuwetcs B Buge A(z,t) = Ag(z, t)dtA(t),
rae A(t) npu kaxgom t — cBasHocTb B L, a Ag(+,t) — dpyHkuyms na X.
Onpegenum ¢yHkymuoHan kuHeTnyeckor sHeprum I’ BbipaXkeHUem

1 . .
T(A,®) = 5/{]A—dA0]2+\<I>—A0<I>]2}w.

X

3aecb Touka 0b03HaAYaeT NPON3BOAHYIO MO BPEMEHMU.

®yukymnonan gevicteus S(A, ©) guHammnyeckoii abenesoii mogenn
Xurrca 3apaetcs ctangaptHoii dopmynoin S = [(T' — V)dt. Aunamu-
YECKUMI PELLEHNSIMU MOAENN HA3bIBAKOTCA SKCTpeManu byHKLUMOHaNa
fdeictena S.

Mo>HO nokasaTb, 4To pyHKLMOHAN KiHeTnYecKol aHeprumn 1" 3apa-
eT rNagKyr pUMaHOBY METPUKY Ha NPOCTPAHCTBE MOAYNEN CTaTNYECKNX
pewweHnii My (kunetuueckyto metpuky). [peanonaraercsi, 4to B MO-
AENAX Ha KOMMAKTHBIX PUMAHOBLIX MOBEPXHOCTAX BbIMOJHEH TaK Ha3bl-
BaeMblii aguabatu4eckuii npuHUNM, COrNacHO KOTOPOMY FEOAE3MYECKMe
KWHETWNYECKOV METPUKM Ha NPOCTPaHCTBE Moaynel My MOryT CnyXuTb
NPUBAMKEHNAMU K « MEANEHHBIMY AWHAMUYECKUM PELLEHUAM MOAENN.
(B HacTosiLee BpeMsi [OKA3aTENLCTBO YKA3aHHOrO NPUHLMNA MOJYYEHO
NNLWb /151 HEKOTOPBIX YaCTHBIX CIy4Haes.)
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Vicnonb3ys reopesnyeckoe npubamKkeHne, MOXHO NOJYHUTb onpe-
AEeNeHHble pe3ynbTaTbhl O AWHAMUKE MOJIOXKEHUN BUXpel B MOAENSX Ha
PUMaHOBbIX MOBEPXHOCTAX. B YacTHOCTM, yaaeTca nokasaTb, 4TO nocie
CUMMETPUYHOTO CTONIKHOBEHMNSA BCeX [N BUXPEi B OfHOMN TOYKE JIOKANbHO
NPOUCXOAUT MX paccesiHue Ha yron w/N.

006 opgHoii obpaTHOIH 3aga4e HeNnHelHol Teopun
nepeHoca m3nyyeHus

O. B. MukunusaH
bropakaHckas actpogpusnyeckas obcepsaTopusi
um. B. A. Ambapyymsana HAH PA
E-mail: hovpik@gmail.com, hovpik@bao.sci.am

Llenbio npeacTaBneHHOro AoKaga ABASETCA NTOCTpauuns s dek-
TUBHOCTN NPUMEHEHUs NPUHUMNA nHBapuaHTHocTn AmbapuymsiHa [1] ¢
COBMECTHbIM WCMOJb30BAaHNEM MOHATUA TaK HA3bIBAEMbIX «JMHENHbIX
obpazosy [2]| (nepsoe coobuyeHne o nocnegHux cm. B [3]) B HenuHeri-
HbIX 3aa4axTeopumn MepeHOCa, Ha NPUMEpPEe aHANNTUYECKOrO PeLLeHns
OAHOM NPOCTOIN HENIMHENHON 3ajaqn.

[lycTb uUMeeTcs OAHOMEpHasi KOHCEPBATWBHO pPacCenBaroLast-
NOrOWALWan Cpega KOHEYHOW ONTUYECKOW TOALWMHBLI Tg COCTOALLANA
N3 ABYXYPOBHEBLIX aTOMOB, KOTOpPasi CO CTOPOHbI 0Denx CBOMX BHELLHUX
rpaHuy (ne30|7| " npaBO|7|) HaxoAUTCSA NOA HENpPEpPbIBHOM BO3AENCTBU-
€M MOLLUHbIX BHELWIHUX BO3DY)XXAAIOWMX MYYKOB W3JIYHEHMSI WHTEHCUB-
HOCTEW T 1 iy COOTBETCTBEHHO. |pebyeTcs onpefesnTb NHTEHCUBHOCTb
I+ = J* (T,2,y,To) BHYTPEHHErO MOAS W3/YHEHUS| HA MPON3BOJILHONM
rnybune 7 € [0, 79| 4aHHOR Cpeabl,MAyLIero B CTOPOHY €€ npaBoi «+>»
n neBoli « —» rpaHuy. Vickomas BennynHa onpepensieTcs U3 KWHETU-
4ecKkoro ypaeHeHusi bonbumaHa 3anucaHHoro ans «OTOHHOro rasay
(ypaBHeHue nepeHoca M3ny4eHus)

dI+

o= +a* (IM,17), (1)
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roe npaBasl 4acTb NPeACTaBASET 3aJaHHYI0 POpPMYy «UMHTerpana CTOJNK-
HOBeHMii». B paccmaTpueaemom Hamu cnyyae:
I
+ (14 7
a- ([T, 17) =
(rv.17) Ot (I + 1)

B B 2
b 12+ b ¢ (1+@>’

h .
,dr=n(l) TVBlgdl, (2)

2A21 N 4hy3 g1

rae senuynHa [ € [0,ly] — napameTp reomeTpuyeckoii rnybuHbl B cpege,
a 0b03Ha4YeHNs MUKPOCKONNYECKNX BEIMYMH N XapaKTEPUCTUK 31EMEH-
TapHOro obbéma crangaptHbl (cM. Hanpumep [4]).[JobaBnennemk ypas-
HeHuto (1) rpaHuYHbIX YCAOBWIA:

]+‘T:0 =, [_‘T:TO =Y (3)

TpaguMumMoHHo hopmynupyetcst rpaHmnyHas 3agada (1), (3). Ecan xe 3a-
paHee N3BECTHO pelueHue bonee 4acTHON 3agaum 0b OTpaXkeHUn n npo-
NYCKaHUAN3AYHEHNA OAHHONW CPefoi, TO ANA ONPefeNeHns Nons U3ny-
YEeHWUs BHYTPW CPeAbl OCTaTOYHO, BMECTO «ABYXTOYEYHOWY rpaHMYHOA
3agaun (1), (3), paccmoTpeTh nuwwb oaHy M3 AByX 3ajadq Kowm ¢ Ha-
YalbHBIMN YCIOBUAMM

]+|T:0:x, ]_’T:():v w7 = u, ]_|T:T0:y, (4)

e
rae v = v(z,y) = v(x,y,70) , u = u(r,y) = u(r,y,7). C no-
MOLLbIO MPUMEHEHNSI HENNHENHOR (DOPMbI MPUHLMMNA UHBAPNAHTHOCTH
AmbapuymsiHa [1] n BBegéHHOro HaMU «MeTofa NNHENHBIX 06Pa3oB> 2,
3] pelueHme 3aga4m OTPaXKEHMS-NPONYCKAaHUS DbIIO CBEJEHO K PacCMOT-
PeHNO (bYHKLIMOHAIBHOrO YPABHEHNSI TaK HA3bIBAEMOIA «MOJIHON NHBa-
prnaHTHocTM AmbapuyMsiHa® 3anucaHHOro Afisi «JIMHelHoro obpasay
T = T(x,y) = T (x,y,T))NCKOMOrO peLleHns 3afa4UN OTPAXKEHNSI-
NPOMyCKaHWs U , U:

0 0 k —k
k(x+v)%+k(y+u)a—y T=-T- (x+v;_y(y+u)

B = T £ O =n )" B ©)

, (5)
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WNnterpuposanmeypaererns (5) nokasbiBaet, 4To AuHeliHbli obpas T's
AaHHOI 3afjade 3aBUCUT NNLWb OT CyMMbl cBOUX aprymedToB 7' (x,y) =
T(x+y) =T (&) n [aéTca SBHLIM BbIPAXEHUEM

L+0¢  2(1+408)

T(f):q1+qb§ o+ 2(1+068)

—
~
~—

rae BenuunHa ¢ = 2/ (1o + 2)- pelueHme AnHeRHOM 3agayn o nponycka-
HUN N3NYYEHUS CNOEM.

PeweHne HenuHeliHOM 3a1a4n < OTPaXKEHNSA-NPONYCKAHNSA» BblPaXKaeTCs
4epes HaNEeHHbIT NNHERHBI 00pa3 NOCPeACTBOM BbIPaXXeHMUI:

u(ey)=y+(@-—y)-T+y), viegy =z—(x-y) -T(x+y),

(8)
rAe 3aBUCSLUNE OT ABYX SHEPreTUYECKNX NEPEMEHHbIX BEINYUHBI U (T, Y)
n v (x,y) 3NEMEHTApPHO BbIPAXAIOTCS Yepe3 HOBYIO BCMOMOraTESIbHYIO
byHKUMIO OAHOIA 3HepreTnyeckolt nepementon 1 (&) = T (&, 79) npn
atom & = x + y. Jluneiinbii obpaz T (§,7) wmMeeT npo3paqHbilii
cbusnyeckuii cmbicn - npeactaBasieT U3 cebs BEPOATHOCTb MPOMYCKa-
HUS CNOeM «MpeAenbHoiy (T. e. COOTBETCTBYIOLWEN JINHERHOMY CIy-
4ato - HeBO3DYXXAEHHOMY COCTOSIHWIO Cpefbl) OMTUYECKOW TOMLMHBI
ToMaZAlOLLErO HA HErO €AMHMYHOrO KBAHTA MU N3JYHEHNS < EANHUYHON
MOLLHOCTM», KOTfa 3TOT CJIOli CO CTOPOHbI CBOMX OBenx rpaHuy Henpe-
PBIBHO HAaXOANTCS MO BO3AENCTBMEM BHELUHMX BO3DYXXAAOLWMX MYHKOB
NHTEHCUBHOCTEI (1, y) cooTBeTCTBeHHO.Pewenne noboii n3 AByx 3ajad
Kowm (1),(4)c ncnonssosanuem copm (8), (7) okoH4aTensHo npusoguT
K BbIPAXKEHUAM:

[F=T+@—y) -Ta+y), A-(I")+BI —C=0. (9

KoadbpuumeHnTtsl n cBoboAHbI YNeH B KBAAPATUYHOM YPABHEHNN NMEIOT
+ — .
Bug ((f=x+vy):

A=blo+2(1+bY)], B=m+2(1+bT) (1+b¢7),

C=mo(l+bx)z—7(1+bM)E +2y(1+bx) (1+bEY). (10)
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DU3NYECKUMABASETCS PELLEHME, COOTBETCTBYIOLLEE MONOKNTENLHOMY
3HaKy nepej AUCKPUMUHAHTOM KBafpaTHOro TpexyneHa (9), kotopoe
YAOBNETBOPSIET NnHelHOMYy npegeny 3agaun.Jlnneiinas 3agada cop-
MaJibHO COOTBETCTBYET 3HaueHmo b = 0 .

Takum 0b6pa3oM 13 NpMHLMNAG MHBAPUAHTHOCTYM BbIBOJMTCS (DYHK-
LMOHAIbHOE YpaBHEHNE «MOJHOW WHBapuaHTHOCTM AmbapuymsiHa»
(5), M3 KOTOPOro HaXOAMTCS «JIMHERHBIA 0bpasy» pelueHns 3agaqu
«OTpaxkeHusi-nponyckanus» (7), C NOMOLLbIO NOCNEAHErO HAXOAATCS NH-
TEHCUBHOCTY BbLIXOASILLETO N3 Cpeabl U3nyHeHus (8), a C nx NOMOLLbIO
copmynupyetcs 3agaun Kown (1), (4) n seHbIM 0bpa3om «BOCCTaHaB-
JINBAETCSA» NoOne M3nyyeHns BHyTpu cpeapl (9).

Cnucok nutepaTypbl

[1] B. A. Ambapuymsn, JAH Apm. CCP, 1964, 38, Ne4, 225-230.

[2] H. V Pikichyan.,On the linear properties of the nonlinear radiative
transfer problem, Journal of Quantitative Spectroscopy & Radiative
Transfer, 2016, 183, pp.113-127.

[3] O. B. Muknusn, crp. 48-49, B kH: Tesucwl pgoknagos 5-oro
POCCUINCKO-apMAHCKOrO COBELLAHNA MO MaTEMAaTUYECKON dusnke,
KOMMAEKCHOMY aHafN3y N CMeXHbIM BonpocaM, 28 ceHTabpsa-3 ok-
Ta6ps, Epesan. 2014, 56 c.

[4] B. B. Veanos, Meperoc nznyuerusi u cnektpsl HebecHbix Ten, Hayka,

M., 1969, 472 c.
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Topuyeckue yukbl B 4OMNOSHEHUN anrebpanyeckoi KpuBoii B
2-MepHOM KOMMNAEKCHOM Tope

4. KO. MNo4ekyToB
Cubupckunii chegepanbHblii YyHUBEPCUTET
E-mail: potchekutov@gmail.com

XOpOLLIO N3BECTHO, 4HTO B MHOITOMEPHOM KOMMNNEKCHOM aHaJIn3€ npu
BbIHUCNEHNN N NCCNneaoBaHNn CBOWCTB NHTErpana

[«

OT 3aMKHyTOl AnddepeHumnansHoli hopMbl w Ha KOMMIEKCHOM MHOMO-
obpasnn X, nmerowieii ocobeHHocTn Ha nogMmHoxectee T' C X, no umk-
ny ' uz X \ T BO3HMKAET HEOOXOQUMOCTL M3y4aTb COOTBETCTBYHOLLYO
rpynny romonoruii gononxenus X \ 7' (cm. [1]). Jaxe B cnyuvae an-
rebpanyeckoro nogmHoxectsa 1’ komnnekcHoro npoctpaHcrtea X = C"
nwm X = (C*)" Takoe M3yyeHne ynmpaeTcs B CyLIECTBEHHbIE TOMOO-
rMyeckme TPyaHOCTH.

B noknage mbl 0bcyxaaem ToT hakT, 4TO HEKOTOPYIO MHAOPMALINIO
o ynknax n3 gononrenus (C*)"\'V anrebpanyeckoil runepnosepxHoCTm
V C (C*)" moxHO noayunTb, npuenekas noHstus ameboi(cm. [2])

Ay = Log(V), Log(z) := (log |z1|,. .., |2al]),
n Koamebenl

Ay = Arg(V), Arg(z) := (arg(z1),. .., arg(z,)).

Honontenne R™\ Ay cOCTONT M3 KOHEHHOTO YMC/IAa KOMMOHEHT CBSI3HO-
cm B,

Mycte © € E,, Torma n-MepHelii BelecTeeHHbii Top Log ' (z,)
HazoBem Topudeckum yukaom B (C*)"\ V.

Mol fOKa3biBaEM, YTO B ABYMEPHOM Ciy4ae, ecnm kpueasi V' onpe-
[eNnsieTcst rapHakoBckum mHorodneHom (cm. [3]), To Topuueckne Luk-
nbi Log ™ (2,) cOCTaBAAKOT FOMONOFMYECKM HE3aBUCUMOE CeMeliCTBO B

rpynne HQ(((CX)2 \ V).
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Cnucok nutepaTypbl

[1] 1. A. Alisenbepr, A. T1. FOxakos, WHTerpansHele npeactaenequs
N BbIYETbl B MHOFOMEPHOM KOMMEKCHOM aHanuse. Hoeocmbupck,

1979. C. 128.

[2] I. M. Gelfand, M. M. Kapranov, A. V. Zelevinsky, Discriminants,
Resultants and Multidimensional determinants. Berlin, 1994, p. 194.

[3] M. Passare, The trigonometry of Harnack curves, XKypH. COV. Cep.
Matem. n dus., 9:3 (2016), C. 347-352.

AHannTtnyeckass MexaHMKa MUKPOMOJIAAPHbLIX YMPYrux
TOHKNX 0bonoyek

C. O. Capkucst
UInpakckuii rocygapCTBeHHbIN YHUBEPCUTET
E-mail: s_sargsyan@yahoo.com

Pa3BuTne MexaHmKM CNAOLIHON Cpefbl TECHO CBA3AHO C NOSIBJAEHNEM
0600LEHHBIX MaTEMATUHECKMX MOAENENR, PacCMaTPUBAIOWMX HacTuuy
MaTepuana He Kak MaTepUabHYIO TOYKY, a KaK bonee CIIOXKHbIA 0OBEKT,
HaflefIeHHbIE AOMOSIHUTENBHLIMI CBOWCTBAMW MUKPO - WM HAHOCTPYK-
Typoii maTepmana.

Bblgatowmmcs 3Tanom B pa3sBUTUM MEXAHUKW CMJIOLLHON Cpefibl AB-
nsietcst moHorpacus (1909 r.) 6patbeB IxeHa u Ppancya Koccepa, B
KOTOPOIi OnncaHa Mofesb, NoAyYMBLIASA HA3BaHME MUKPOMNONSIPHON cpe-
Abl unu kKoHTUHyyma Koccepa. B otnmume ot knaccmyeckoin MexaHuku
cnnowWwHbIX cpef B cpeae Koccepa gecdbopmupyemoe TBEpAOE TENO XapakK-
TEPU3YETCA BEKTOPOM MEPEMELLEHUSI I BEKTOPOM HE3aBUCKMOrO MOBO-
poTa, Kpome TeH3opa AecdopMaumy BBOAUTCS TEH30P N3rnba-KpydeHus,
KPOME TeH30pa Hanpsi>XeHNN-TEH30p MOMEHTHOIO HanpskeHusi. Bce Ten-
30pbl HECUMMETPUYHbIE,
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JKCnepuMeHTasibHblE paboThl MOKa3bIBAKOT, YTO MOMEHTHbIE 3cb-
heKTbl BECbMA CYLLECTBEHHbI /11 TOHKUX MIACTUH, 0DOMOYEK 1 CTEPXK-
Heir. C 3TOW TOYKM 3PEHNS aKTyasIbHO MOCTPOEHMNE MPUKIAAHBIX TEOPWIi
MUKPOMOJIAPHBIX YMPYriX TOHKMX 0DOIOYEK, MIACTUH 1 CTEPXKHENA.

OcHoeHoii nogxoa [1,2] noctpoenusi mogeneii ToHkux obonouek,
NAACTUH 1 CTEPXKHEN, NONYHaBLUNI Ha3BaHWE NPSMOrO NOAX0AA, 3aKH0-
4aeTcs B TOM, 4T 0bonouka (MnacTuHka) ¢ camoro Havana paccmaTtpu-
BaeTCS KaK MaTepuanbHas MOBEPXHOCTb, CTEPXKEHb-KAK MaTEPUANLHYIO
NNHNIO.

DakTu4eckn MeTom JNIMHUIA 1 noeepxHocTel Koccepa urHopupyet
MPOCTPAHCTBEHHYIO CTPYKTYpY CTEPXKHENA, MIacTUH n 0DONoYeEK, OCTa-
eTCs B CTOPOHE BOMPOC O pacnpefeneHnin HanpsKeHUH N MOMEHTHbIX
HaNPsKEHU MO TONLUMHE WAM MO MOMNEPEYHOMY CEYEHUIO YKa3aHHbIX
TOHKUX T€Jl, KOTOPbIE, MOHSATHO, HEODXOZMMbI MPU pacyeTax Ha MpoY-
HOCTb.

B pabote [3]|, ans TpexmepHoii KpaeBoii 3afaqyn MUKPOMOJsIPHO
TEOPUW YNPYrocTn B TOHKOWA obnactm obonoykm, nocTpoeHa acumnTo-
TNYECKOE PELLEHNE N OCHOBHbIE CBOWCTBA BHYTPEHHErO NTEPALMOHHOTO
npouecca bopMyANpOBaHbl KaK afeKBaTHbIE MMMOTESbI.

B naHHOM poknafie Ha OCHOBE 3TUX FMMOTE3, NOCTPOEHa MPUKIaA-
Hast TEOPUSt MUKPONOJSIPHBIX YNPYrUX TOHKMX obonoyek. [lokasbiBatoTcs
SHEPreTNYECKIME TEOPEMBI 1 BapmnaunoHHble npuHumnsl (Tuna Jlarpawxa,
Kactunbsno n obwmii BapmauuoHHsiii npuHumn tuna Xy-Bawwuuy).

Cnucok nutepaTypbl

[1] H. Altenbach, V. A. Eremeyev, On the linear theory of micropolar
plates, Z. Angew. Math. Mech., 2009, 89, Ne4, 242-256.

[2] V. Eremeyev, H. Altenbach, Basics of Mechanics of Micropolar Shells,
Shell-like Structures. CISM International Centre for Mechanical
Sciences, Courses and Lectures, 572, Springer, 63-112.
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[3] S. H. Sargsyan, Asymptotically Confirmed Hypotheses Method for
the Construction of Micropolar and Classical Theories of Elastic Thin
Shells, Advances in Pure Mathematics, 2015, 5, Ne10, 629-643.

KBaHTOBOE uUc4yucneHue un CUHIrynsipHble
MHTEerpajsbHble onepaTopbl

A. T. Ceprees
Marematuyeckunii unctutyt um. B. A. Creknosa PAH
E-mail: sergeev@mi.ras.ru

OpfHoit 3 3apa4 HEKOMMYTATUBHON FEOMETPUUN SIBASIETCA MEPEBOS,
OCHOBHBIX MOHSATUI aHaNN3a Ha A3bIK baHaxoBbIX anrebp. DTOT nepesog
OCYLLECTBASIETCS C NOMOLLbIO NpoLefypbl KBaHTOBaHUSA. Bo3Hukatouee B
pe3ynbTaTe ONepaTOPHOE UCHUCNIEHNE Ha3bIBAETCs, cnedys KoHHy, kBaH-
TOBbIM ncyucneHneM. B goknage byaet npueefeH Lenoiii psag yTeepxae-
HUIA N3 YKA3aHHOIO NCHMCNEHNS, KACAKOLUXCS UHTEPNPETALNN NLeanos
LLIsTTeHa B Ayxe HekoMMyTaTuBHOW reomeTpumn. OCHOBHOE BHUMaHWe
yaensietca onepaTtopam unsbepta—LLIMugra.

JKcTpemMasibHoe CBOWCTBO TpuaHrynsuum HenoHe u ero
NPUIOXKEHUS1 B MaTeMaTnyeckoi gpusvke

I C. CykunacsaH
Uuctutyt matematukun HAH PA
E-mail: haik@instmath.sci.am

AKTyanbHbIM CMOCODOM YNCIEHHOIO PELLEHNS MHOTUX HENNHENRHBIX
3af1a4 MaTEMATUYECKON DU3NKK ABASETCS METOA KOHEYHbIX 3JIEMEHTOB.
JToT MeToA BasnpyeTcs Ha NOCTPOEHUN CETKM 13 TpeyronbHukos. Cxo-
AUMOCTb MPOoLECCa MOCAEAOBATENbHbLIX NPUDINXKEHNA NPU YNCIEHHOM
pelleHnn 3a1a4 MaTeMaTNYeCKol (DU3NKN METOAOM KOHEYHBIX 3JIEMEH-
TOB 3aBUCUT OT FEOMETPUYECKON KOH(DUIYpaLMM TPEYroibHOWM CETKU.
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Hamn gokaszaHo cnegytouiee skcTpemasnbHoe cBoiicTBo: CymMma Ko-
TAHrEHCOB BHYTPEHHUX YIJIOB TPEYrONbHONW CETKU NP (PUKCUPOBAHHOM
MHOXKECTBE BEPLUUNH [OCTUraeT CBOEro MUHUMYMa A4J15 TPUAHTYAaUnn
Lenone.

C nomoLLbio 3TOro 3KCTPEMaNbHOIO CBOWMCTBA MOJyYeHa TeOpeMa
O TOM, 4TO And J'II-O6OFO MHOXECTBa Yy3/10B ANdA YUNCNEHHOro peleHnA
YPaBHEHUA MaKCBeJ'IJ'Ia Ana 3NEKTPOMArHNTHOIrO NoJida METOAOM KOHEY-
HbIX 3JIEMEHTOB ONTUMAaNbHOW CETKOW ABASETCS TpUaHrynaymA ,DIGJ'IOHG.

O T)Kenov KBaHTOBOW 4YacTuue

. B. Tpewes
Marematuyeckunii unctutyt um. B. A. Creknosa PAH
E-mail: treschev@mi.ras.ru

B ypaeHeHun LllpeauHrepa, onucbiBatoweM AWHAMUKY BOJIHOBOIA
bYHKUMN ANs TSXKENOW YacTuubl C MOTEHUMANOM Ha TOpe W3y4aeTcs
BO3MOXHOCTb POCTa BbICLLUNX CODONEBCKNX HOPM PELLIEHUS.

Ob6nactn Kapateogopu, aHanntnyeckoe BbiMeTaHue Mep u
nsoxo npubnunxxaembie pyHKUUKN B npocTpaHcTBax [

K. HO. ®epoposckuiit
MITY um. H.3. baymana (Mocka, Poccusi)
Cri6ry (Cauxr-llerepbypr, Poccus)
E-mail: kfedorovs@yandex.ru

B goknape, ocHoBaHHOM Ha pe3ynbTaTax pabot [1] w [2] nnanupy-
eTcst 0bCYANTL MOHATNE AHANMTUYECKOrO BbIMETAHUS MEP, BBEAEHHOE
0. Xaeuxcorom [3] Bo BTOpOIt nonosuHe 1980-x rogoB. ITO NoHsATME

1ABTop noppepaH MuHnctepctBom obpasosaHus u Haykm P®  (npoek-
o 1.517.2016/1.4 wn 1.3843.2017/4.6), Poccuiickum Pongom PyHpameHTanb-
Hoix Wccnegosannii (npoektor 16-01-00674-a u 17-51-150005-HLHW-a) n Simons
Foundation (Simons-IUM fellowship)
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OKa3a/ioCb BECbMa NOME3HbIM ANS N3y4YeHusl CBONCTB Mep, OPTOroHab-
HbIX PaLMOHaNbHLIM (DYHKLMSIM HAa KOMMAKTax B KOMIJIEKCHOI MAOCKO-
ctu. ByayT npegcraBneHbl HOBble siBHbIE (POPMYSbI AN AHANTUHECKOrO
BbIMETAHNS| MEp B C/IyHae, KOrAa HOCUTENb NCXO[HON MEPbI JIEXUT BHYT-
pn faHHoro komnakta Kapateogopu n paccMaTpmBaeTcs BbIMETAHUE Ha
rpaHnLy 3TOro KOMNakTa. 3T hOPMyJibl OCHOBaHbI HA HEABHNX Pe3y/b-
TaTax O rPaHNYHOM NOBEAEHNN KOH(DOPMHBIX OTODPAKEHU eAUHNHHOTO
Kpyra Ha obnactu Kapateogopu (cm. [4, pa3g. 2]).

Mycte X — komnakT B8 C, a R(X) — 3TO NpoCcTpaHCTBO BCeX (PyHK-
LMIA, KOTOpbIE MOTYT BbITh paBHOMEPHO Ha X NpubanKeHbl paunoHanb-
HbIMU (DYHKLMSIMU KOMMJIEKCHOrO NEPEMEHHOIO C MOJIOCAMU, JEXKALLW-
mMun BHe X.

Mycts 1o — mepa ¢ ycnoeunem Supp(p) C X°, rae X° — 370 BHYT-
peHHOCTb X. AHanuTu4eckum BbIMETAHMEM Mepbl [ Ha rpaHuyy 0X
komnakTa X Ha3blBaeTCs Takas mepa v Ha 0X, 4TO pasHOCTb L — I Op-
ToroHanbHa K R(X) n pns noboit mepbl 7 Ha 0X Takoii, 4TO Pa3HOCTb
p — v opTtoroHansHa k R(X), seinonneno ||v|| < ||7].

Hanomuum, 4to orpannyennas obnacte G C C HasbiBaetcs obia-
ctero Kapateogopu, ecnn 0G = 0G o, rae G, — 3TO HEorpaHW4eHHas
cBsA3Has komnoHeHTa MHoxectBa C \ G. Jliobas obnacte Kapateogopu

opHocBsA3Ha u obnagaet ceoiicteom G = (G)°. ObozHauum 4epes J9,G
MHOXECTBO AOCTUXMUMBIX FPpaHUYHbIX Todek obnactn G.

Vimeet mecto cnepyrowiee yteepxaenue: [lycte G — obaacts Kapa-
Teogopy, [ — HEKOTOPOEe KOHGOPMHOE OTObpaXeHue egUHNYHOrO Kpyra
D na G, u nyctb . — mepa ¢ ycnosuem Supp(p) C G, a v — 3to aHanu-
Tu4eckoe BbiMeTaHue v Mepbl (1 Ha OG. Torga mepa v cocpegoToyeHa
Ha 0,G n umeet Bug

1

= 50 F = 500 ) 0

raen = [~ (), cumsonom 1) obosHaqseHo npeobpazosarue Kowm mepsi
n, a ¢pyuxkyus h* € H' (knacc Xapgu 8 kpyre D u Ha eguHn4HOM
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okpyxHocTn T) — 3T0 peluenne IKCTpeManbLHOI 3ahaum
17— B[ my = ni 17 = Rl Lacr).- (2)

B paccmatpuaemoii cutyauun cynkuum f u f~1 npogonxatotcs Ao
n3mepumbix no bopento BzaumHo obpatHbix dyHkunii Ha D U F(f) un
G'U 9,G cooTteeTcTBEHHO, rae cumeosioMm F(f) 0603HaueHO MHOXeCTBO
Bcex Todek n3 T, B KOTOPbIX CyLWECTBYIOT YrOBbIE NPEAEbHbIE 3HAYe-
Hus dpynkumn [ (MHoxectea F(f) n 0,G siBnsoTcs bopeneBckumu).
Hakoney, gns noboii dbyrnkunmn ¢ € L'(T) onpegenena mepa f(p dz|r),
npudem f(pdz|r) = (po fTHw, rae w = f(dz|r) — komMnnekcHas
rapmoHu4eckas mepa Ha 0G.

B noknage nnaHmpyetcs Takxe obcyautb obuuyto 3agady ob onuca-
HUM P-nnoxo npubnvxaemeix dpyHkunii, 1 < p < 00, T.€. Takux PyHKL M
knacca LP Ha efUHNYHON OKPYXXHOCTM, 4JIsi KOTOPbIX HAWAYYLLIMM NpU-
bamxennem pyHkuusamm knacca Xapgn HP asnsercs Hynesas yHKLMS.
B yacTHom cnyuyae, korga pyHKUMSA 7) ABASAETCS 1-NA0X0 Npubinxaemoii,
copmyna (1) gna aHaAMTUYECKOrO BEIMETaHUS Mepbl NprMobpeTaeT Hau-

Bonee npocToii n ecTecTeHHbIN BUA: ¥ = — (o f 1) w. B cBA3n c 3TuM

2i
NPeACTaBASET NHTEPEC Cleaytollee yTeepaeHne: Pynkyns h* = 0 g5-
nsietcs (eguHCTBEHHbIM) pelueHnem 3aga4m (2) B TOM U TOJILKO TOM
CNyHae, KOrja Mepa [i — 3TO KOHEYHAsl CyMMa TOHYEYHbIX Mep, HOCUTE-

J1eM OfHOU U3 KoTopbix seasetcs Touka f(0).

Cnucok nutepaTypbl

[1] E. Abakumov, K. Fedorovskiy, Analytic balayage of measures,
Carathéodory domains, and badly approximable functions in L?,
C. R. Math. Acad. Sci. Paris, 356:8 (2018), 870-874.

[2] K. FO. ®epopoeckuii, Muoxectea KapaTteogopu n aHanutnyeckoe
BbiMeTaHune mep, Matem. ¢b., 209:9 (2018), B nevatw.
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[3] D. Khavinson, F. and M. Riesz theorem, analytic balayage, and
problems in rational approximation, Constr. Approx., 4:4 (1988),
341-356.

[4] J. J. Carmona, K. Yu. Fedorovskiy, Conformal maps and uniform
approximation by polyanalytic functions, Selected topics in complex
analysis, Oper. Theory Adv. Appl., 158, Birkhduser, Basel, 2005,
109-130.

O ronomopdHOoM npogosxxeHnn pyHKLNUI
B TOPUYECKUX MHOroobpasunsx

C. B. ®eknucros, A. B. LLlynnes
Unctutyt matematuku n ¢pyngamentansHoi ungpopmatuku COY
E-mail: feclistov.sergei@yandex.ru, alexey.shchuplev@gmail.com

Mycte X — CBA3HOE KOMMJIEKCHOE MHOroobpasme. byaem rosopuTs,
yto X ponyckaet cdbeHomeH lapTorca, ecim ans noboro KOMMNAKTHOro
mHoxectBa K C X, Takoro 4to X \ K cBsizHO, ntobasi rosomopdHas
dbyHkuus Ha X \ K ronomopdHo npogonxaercst Ha X. Mbl paccmaTpu-
BaeM 3TO SIBJIEHNE A5 FAAKUX TOPUHECKUX MHOroobpasuii, u ero cBssb
C BEepamu, KOTOpbIE 3a4at0T 3TO MHOroobpasue.

B ceoeii gucceprtaunu M. Mapuunsk [1] nonyuuna ycnosue ansi de-
HoMeHa [apTorca B rnagkux TOpUHECKMX NOBEPXHOCTSAX B TEPMUHAX Bbl-
MyKJIOCTU COOTBETCTBYIOLErO Beepa 1 CPOopMyIMpoBana runotesy ass
TOPUYECKUX MHOr00bpasmnii Npon3BoNLHOW Pa3MEPHOCTH.

MycTte X — Beep B R", Kogupytowmii rnagkoe Topmyeckoe MHOroob-
pasue Xy. CBsAsHyto KOMNOHeHTY gonosenns R™\ || byaem HasbigaTb
BOTHYTOW, €C/IM OHA HE SIBNISIETCSA BbINYK/JbIM MHOXECTBOM N COAEPXUT
rUNEepnIOCKOCTb.

Teopema. Ecan gononHenne Beepa Y. COAEPXKNT M0 KpaiiHel Mepe ogHy
BOMHYTYIO CBSI3HYIO KOMIOHEHTY, TO Xy, gonyckaet ¢gpeHomen [apTorca.
PaboTa BbinonHeHa npu noagepxke rpavta lpasutenscrea PO ang
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NpoBefeHNs NCCeAoBaHNli Nog PYKOBOACTBOM Beaylimx y4deHbix B Cu-
bupckom cbegepansiom yHusepcuteTe (gorosop Nel4.Y26.31.0006).

Cnucok nutepaTypbl

[1] M. A. Marciniak, Holomorphic extensions in toric varieties, Doctoral
dissertation, Missouri University of Science and Technology, 2009.

O pa3pelwiMMoCTu HeKOTOPbIX HeJIMHelHbIX 3aaad,
BO3HUKAKOLWMX B TeOpUN reorpacgunyeckoro
pacnpocTpaHeHnsa anuaemMunin

A. X. XauatpsiH
Wuctutyt matematukun HAH PA
E-mail: aghavard59@mail.ru

B pabote paccmaTpuBaloTCs passinyHble MOMEN, ONUCHIBAKOLLINE
pacnpocTpaHeHne snugemun. B pamkax 3Tux mogeneil 3agaym CBO-
AATCS K U3YYEHUIO HEJUHERHBIX UHTerpo-anddepeHLmanbHbiX ypaBHe-
HUWiA C YacTHeIMU npou3sogHbiMu. Ocoboe BHUMaHME ObINO yaeneHo Ha
NPOCTPAHCTBEHHO-BPEMEHHOW MOJENN, OCHOBaHHOW Ha mogenun [uek-
MaHa C Yy4YeTOM BbI3AOPOB/IEHUS, POXAEHUS W CMEPTHOCTW NONYAALUN
mopeii. YkazaHHasl 3ajadya CBOAUTCS K CNEAYIOLLEMY HENNHERHOMY WH-
TerpajbHOMY YpPaBHEHMUIO:

t +oo

ult, ) / / w(t—7,9))So(y) H(1)V (—y)dydr+g(t, u, )+ f (1, 7).

roe

Gu)=1—e", (2)

f(t.x) = / / o) H(r)V (z — y)drdy, 3)
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u, 7) X(7 +G(T z) oD G (N dr
gt / e sy (@

3peck Sy u Jy -4ncno BOCIPUNMHNBBLIX U MHPWLMPOBAHHBIX NHOAE

0

COOTBETCTBEHHO B HaYasibHbIi MOMEHT BPEMEHMU.

®yukuus H(7)V(z — y) onucbiBaeT uHdekumo B Touke x, 0by-
CJIOBJIEHHYIO UHPULIMPOBAHHBLIM YEJI0BEKOM, KOTOPbIN bbi 3apaxeH 6o-
NE3HbIO T BPEMS Ha3afd B TOUKE ¥.

Viz)> 0. H(r)> 0 /V(x)d /H Jdr < +00. (5)

X (t, £)—CKOPOCTb POXAAEMOCTMN N CMEPTHOCTM, G(t, T)— CKOPOCTH, C
KOTOPOIA MHDULIMPOBaHHbIE CTAHOBATCA BOCMpuumYmBbIMU. [pn Hanu-
41K NOPOrOBOro YCNOBMS AOKA3bIBAETCA TEOPEMA CYLLLECTBOBAHNS NOJIO-
XKUTENBHOrO OFPAaHNYEHHOrO N MOHOTOHHO BO3PacCTaloLWEro Mo BPEMEHN
PeLleHNst ANs HEeAUHEeHOro mHTerpanbHoro ypasHerus (1). Haiigenb
aCUMNTOTMYECKOE NOBEMEHNE, KaK MO KOOPAUHATE, TakK W NO BpeMeHHU, a
TaKXe fIBYCTOPOHHAS OLeHKa A NOCTPOEHHOro pelleHmns. JJokasaHHble
TEOPEMBI HOCAT KOHCTPYKTUBHbIN xapakTep. B konue paboTsl paccmort-
peHbl OTAE/IbHblE YacTHbIE Cyyan ypasHeHus (1).
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O HeKkoTOopbIX Kfaccax HeNIMHeRHbIX MHTEerpasibHbIX ypaBHeHWU M’
B Teopuun reorpacgnyeckoro pacnpoctpaHeHuns annagemMun

X. A. XauaTtpsiH
Wuctutyt matematuku HAH PA
E-mail: Khach82@rambler.ru

[oknag nocesiieH BONPOCY NMOCTPOEHUS HETPUBMABHBIX PELLIEHWIA

ANS CNEAYIOLEro KN1acca MHOFOMEPHbIX WHTErPafbHLIX YPaBHEHNI Ha
(—o0, T] x R™:

ultx) = / HG) [ atute = ry) Ny Vi yidyar,

R”
—oco<t<T, xe€R"

OTHOCUTENILHO NCKOMOIA dbyHKumm u(t, X).

VpaeHennem (1) onuceiBaeTcs reorpaduyeckoe pacnpocTpaHeHme
3NUAEMUN B NPOCTPAHCTBE 1 No BpeMeHn, rae S(t,x) = Spe X (S =
const) — NNOTHOCTb BOCMPUUMYMBLIX UL B MOMEHT BPEMEHMU ¢ B TOYKe
x € R" (cm. [1]-[2]) (B peanbHbix cutyaumsix n = 2 nau n = 3).

Pynkuyusa A(7,x,y) := H(T)A(X,y)V(x — y) nmeeT BeposTHOCT-
Hbli cmbicn: A(T, X, y)dTdy npegcraBnsiet coboii BEpOSTHOCTb TOrO, YTO
BOCMPUMNMYMBBIG YENOBEK B TOYKE X Npumobpetaet nHdekuuo ot nHdm-
LMPOBaHHbIX NNL, HaxoasaWmUxcs B uHTepsane (y,y + dy) u 3apakeHHbIxX
dT BpeMeHn Ha3ag.

B ypaerenun (1) sgpa H, A n V ygoBneTBopsitoT Cnegytowmm oc-
HOBHbLIM YC/OBUSIM:

) H(t) >0, 7eR":=][0,+00), H(r)dr =1,

I 0<Axy) <1, (xy)€R*™ XeC(R™),

) V(x) >0, zeR", [V(x)dx=1.
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Mpn onpepeneHHbIX YCAOBUSAX HA (DYHKLMIO g 1 NPU JOMOJHNTENbHbIX
OrpaHuYeHnsix Ha A 1 V' [OKa3bIBAlOTCS KOHCTPYKTUBHbIE TEOPEMBI CY-
LECTBOBAHNS MOHOTOHHbIX N OrPAHNYEHHbBIX PELLEHMUIA.

13 pokasaHHbIX pe3ynbTaToB, KAk YaCTHbIA CAyYaii, NosyHaeTcs
Teopema O. [lnekmana n3 pabotsi [1].

OcHoBHble pe3y/ibTaTbl JAHHOTO JOKNAAA NPUHATHI K NE4aTH B XYyp-
Hane "Tpyaer MUAH"(cm. [3]).

B peanbHbix 3agaqax pacnpocTpaHeHns SNNAEMNii MONAYHYeHHbIE Ma-
TeMaTU4eCKNE Pe3yNbTaTbl B TEPMUHAX UX MPUIOKEHNS] NMEIOT Criedy-
FOLLMIA CMBICA:

e cornacHo pesynbtatam Teopembl 1 (u3 pabotbl [3]) umcno Boc-
npuumunBbIx nuy S(, X) N0 BPEMEHM YMEHBLUIAETCS, YTO, B CBOIO
o4epeab, O3HaAYaeT JanbHelilliee pa3BUTUE INMUAEMUN;

e 13 pe3ynsTatos Teopem 2 n 4 (cm. [3]) BbITekaeT, 4TO MCKOMast
cbyHKUMs 3aBNUCHT OT X. [locneaHee 03HAYAET, YTO CKBO3b Hacere-
HMe pacnpocTpaHsieTcs beryuwas (anmgeMmyeckas) BoHa;

e HakoHeu, Teopemy 3 (cm. [3]) MOXHO MHTEpPNPeTNPOBaTL Cleayto-
WM 0bpasoMm: saNnAeMIsi B OfHY CTOPOHY pa3BMBAeTCs, a B Apy-
ryl0 CTOPOHY MOCTOSIHHO Yracaer.

Cnucok nutepaTtypbl

[1] O. Diekmann, Thresholds and Travelling Waves for the
Geographical Spread of Infection, Journal of Math. Biology, 1978,
6, 109-130.

[2] O. Diekmann, Limiting behaviour in an epidemic model, Journal of
Non. Anal.- Theory Math. Appl., 1977, 1, 459-470.

[3] A. X. XauaTpsn, X. A. XauaTpsH, O pa3pewsimmocTn HEKOTOpbIX
HENIMHENHBIX MHTErpaibHbIX YPAaBHEHNIA B 3aJadax pacnpocTpaHe-
Hus anugemun, Tpyasl MUAH, 2019, 304 (8 nevatn).
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O pa3pewnmMocTy 04HOro K/acca He/INHERHbIX YPaBHEHW C
matpuuamu Tennuuya

X. A. Xauatpsan!, C. M. Angpusin?
Y Wnctutyt matematuku HAH PA,
E-mail: Khach82@rambler.ru
2 HaymonanbHbiii arpapHbiii yHnsepcuteT ApmeHnn
E-mail: smandriyan@hotmail.com

Joknap nocesileH Bonpocam MCCnegoBaHUst N NOCTPOEHUST HETPU-
BUANbHBIX (HEMOCTOSIHHBIX) PELUEHNiA FPAHMYHbLIX 3afia4 AN HEKOTOPbIX
KNaCCOB AUCKPETHBLIX MAaTPUYHbIX YPaBHEHWIA.

CHavana paccMaTpuBaeTCsl TpaHWYHas 3ajadva Anst HENMHENHOro
MaTPUYHOIO YPaBHEHUSA BUAA:

X’ +(1—c)X = AXB (1)

oTHocUTeNbHO MaTpuubl X = (2;;) npy ycaoBun

i€

) ) ) ) 1, ecnum-n >0,
lim lim z,,,= lim lim xz,,,=

[m|—o00 |n|—o0 [n|—=o0 |m|—o0 —1, ecnum-n <0

rae A = (a,)” nB = (b3,)"

m,i=—00

— MaTpuubl Tennuua ¢

n,j=—oo

SN1EMEHTAMMU

a;"m = Qm—i, (m,z < Z) n b; = bnfjﬁ (naj S Z)

cootBeTcTBeHHO, ¢ € (0, 1] — uncnosoit napametp. lNpu 3Tom npegno-
NaraeTcs, 4TO YMCAoBble nocnefoBatensHocT {ag i o m {bs 20

YAOBNETBOPAOT cneayrowmm yCaoBUsAM:

+oo 400
by >0 Vhs€Z; Y ap=1, Y b,=1; (2a)
k=—o0 =—00
a_jp = Qg, b—s - bs Vk,s € N, Qg, bs J/ Ha Z+ = NU {O} (2b)

[anee npun onpegeneHHbix yCAOBUAX PacCMaTPUBAOTCS TPaHUYHbIE
3agda4yn
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® NNnA COOTBETCTBYHOLWEro HEOAHOPOAHOIO MAaTPNUYHOIO YPABHEHWNA:!

W3+ (1—c)W =V + AWB, (3)

® 1A YpaBHEHWI C HEKOTOPLIMU bonee obwmmn cny4yasmm Henm-
HENHOCTN:

Q(X) = AXB (4)

VHTepec k 3agaye 0 NOCTPOEHMI KNACCUHECKOTO BELLECTBEHHOIO pe-
LUEHNS PaCCMaTPUBAEMOIA 3aja4m CBSA3aH C BO3SMOXHBLIMU NPUMEHEHNS-
MW B ANCKPETHBIX 33[a4ax B P-afAUyeCcKoii TEOPUN CTPYH, B KOCMOJIOrN
n B apyrux obnactsx ecrectsosHanus (cm. (1)—-(4)).

[ns paccmaTpriBaeMbix 3aAay 4OKa3aHbl TEOPEMbI CYLLECTBOBAHUS
BeckoHeuHbIX MaTpuL (peLleHnii) C MOHOTOHHO BO3PacTatoLWMMK 1 Orpa-
HUYEHHBIMN 3IEMEHTAMIU Ha BCEN LIENOYNCNEHHOI peweTke Z X 7, npu-
4yeM Ans nocnegHeli 3agadn (CnegoBaTenbHO, W ANS NEPBOW, Kak ee
obobuyatoeit) pewweHns obpasyloT ABYXMapaMeTPUYECKOe CEMENCTBO.
Mpyi HEKOTOPBIX JONOSHUTENBHBIX YCIOBUSIX HA 33jaHHbIE MATPULbI U HA
yHKUMIO () ANA COOTBETCTBYIOWMX 33434 YCTAHABMBAETCSA aCUMMTO-
TUYECKOE MOBEAEHME 3JIEMEHTOB MOCTPOEHHBIX MaTpuL (peLueHnii) npu
HECKOHEYHOM yfaneHnn 1 nNo CTpokam, u no cronbuam.

MonyyeHHble pe3ynbTaThl MOTYT WMETb TaKXe NPUKAAZAHON NHTE-
pec Npu MCCNE[OBaHNN COOTBETCTBYIOLIErO HEMPEPLIBHOMO aHanora Kak
ABYMEPHOrO, TakK N OgHOMEPHOTO.

Cnucok nutepaTtypbl

[1] 1. B. XKykosckasi, VITepaunonHbiii MeTof pelueHnsi HeNMHeRHbIX
MHTErpasbHbIX YPABHEHWIA, OMUCHIBAIOLLUX POJSIIMHIOBbLIE PELLEHNS
B Teopun cTpyH, TM®, 146:3 (2006), 402-409.

[2] B. C. Bnagumupos, O HenuHeliHOM ypaBHEHUN p-afnHeckoli OT-
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HenuHeiinble yHKUMOHaANbI, COXpaHAOwWmMe
HOpMaJibHOE pacnpegesnieHne, U nx
acMMNTOTUYECKAst HOPMaJIbHOCTb

J1. A. XauaTtpsiH
Unctutyt matematukun HAH PA
E-mail: linda@instmath.sci.am

[NpegenbHble TeOpeMbl ANt CYMM CIyYailiHbIX BEIMYUH UTPAKOT BAXKHYHO
pOSib BO MHOMMX MPUKAAAHbIX 334adax, B YACTHOCTMW, B 3afjadax maTe-
MaTWYECKOA CTAaTUCTUHECKOR n3mKn (BOMPOCHI 3KBUBAJIEHTHOCTU aH-
cambneii, nonyyeHne acuMNTOTUYECKUX hOPMYN A4St pacHeTa 3HAYEHW
TEPMOANHAMNYECKUX (PYHKLMIA, N3yHeHUE aCUMNTOTUYECKOro MOBEAe-
HWS CYMMaPpHbIX CIWHOB 1 T.4.). B 3Toli cBA3n npobnema pacwmperns
0bnacTn NpUMEHMMOCTN MpeaenbHbIX TEOPEM SBISIETCS BECbMA aKTy-
ANBLHOIA.

Xopowo WM3BECTHO, HTO TEOpWsi MPEAESibHbIX TEOPeM AN CYyMM
HE3AaBUCUMBIX CAYYANHbBIX BENYUH SBAAETCSA NPAKTUYECKN 3aBepLUEH-
Hol Teopueii. OgHaKo yCIOBME HE3ABUCMMOCTU CAYYaliHBIX C/laraeMblx
He SIBNAETCS HEODXOAUMbBIM, 1 OTKA3 OT HErO MPUBOAMUT K BO3MOXHOCTU
pPacnpoCTPaHEHNst 3TOW TEOPUN HA COBOKYMHOCTW 33aBUCUMbBIX CJy4ali-
HbIX BeMYMH (CyyaiiHbit NPOLECCH C NepemellrBaHNEM, MapTUHTabI
n ap.). CywecTByeT n Apyroe HanpaejeHne NCCNEJOBAHNA, a UMEHHO,
YCTaHOBJIEHNE aCUMNTOTNYECKON HOPMAJIBHOCTW AAS NOCAEA0BATENBHO-
CTell HEIMHENHBIX (PYHKLNOHANOB OT C/IYHaNHbIX BEINYVH,
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B poknape paccmaTpuriBaeTcst BONPOC O pacnpoOCTpPaHEHNN CrpaBes-
NIMBOCTY LEHTPAJIbHON NpeAenebHOl TEOPEMBI Ha HeNUHeliHble yHK-
LMOHANbl OT HE3aBMCUMbIX CiydaliHbix BennduH. lNpexae scero, bynet
NpeaCTaBAeH AOCTATOYHO LUMPOKUIA KNACC HENMHENRHBIX OYHKLNOHANOB,
COXPaHSIOLMX HOPMaJIBHOE pacrnpefenermne, T.e. Takux PyHKLUOHANOB,
KOTOpbIE, DyAy4mn NpYMeHeHbl K HE3aBUCMMbIM HOPMAaJIbHO pacrnpeaesieH-
HbIM C/Ty4aiiHbIM BEANYNHAM, TaKXKe UMEIOT HOpMasibHOe (raycCOBCKOE)
pacnpegeneHue. Kpome Toro, byayT ykasaHbl yCi0BUS, NPU KOTOPbIX NO-
CNefoBaTENIbHOCTE TaKNX PYHKLMOHAMIOB OT HE3aBUCUMbIX, HO He 0bsi-
3aTeNIbHO rayCCOBCKMX CNYYalHbBIX BEANYUH, SABJSETCA aCUMMITOTUYECKN
HOPMaJIbHOMA.

PaboTa BbinonHena coemectHo ¢ b. C. Haxanetsinom, Nuctutyt Ma-
tematukn HAH PA, Apmenus.
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