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1 Awnpaaus

O.T. Ascaukun (Pocros—ua—/lony, Poccus)
avsyanki@math.rsu.ru
OTPAHNUYEHHOCTBb 1 KOMITAKTHOCTDb MHTET'PAJIBHBIX OITEPATOPOB
C OHOPO/IHBIMU SITPAMU

IIycts 1 < p < 00 1 o € R. O6ozuauum uepes Ly, o (R™) IpocTpaHCcTBO U3MEPHMBIX KOMIIJIGKCHOZHAYMHBIX (DyHKIUil

¢ HOPMOit
1/p
1l = ( / f(a:)l”xl‘*dx)
RTL

Ompenenum ua Ly, o (R™) oneparop K dopmyitoit
/ kE(x,y)p(y)dy, x€R™,

rue dyukuua k(x,y) ogHopoaua crenexu (—n).

Teopema 1. ITycmo 1 < p,q < 00, adpo k(x,y) onepamopa K odnopodno cmenenu (—n) u ydosaemeopsem ycao-
BUAM:

esssup/|k‘ (o, )" |y|m/p n=ar/P dy < oo,

og€eSs nl

esssup / |k(z,0)|" ||/ PFer/P dy < oo,
JESnflR
n

2de a € R, 1 <1 < oo, npuwem 1/q=1/r +1/p — 1. Toeda onepamop K oeparnuwen us Ly o(R™) 6 Ly 3(R™), 2de
8= (a+ n)g —n.
b

Takzke paccCMOTPEH 4acCTHBIH ciydail, Korma ¢yukuusa k(r,y) MHBAPHMAHTHA OTHOCUTEIHHO IDYIIbl BPAIICHUN
SO(n).

Hauree, Gysiem ropoputs, uto dynkmus a € Lo (R™) npumarexur kiraccy By'y (R™), ecom

lim esssup  |a(z)| = 0.
N—=00 |z)1<1/NU|z|>N

[Mosnygenst yesoBus Ha gapo k(x,y) upu KOTopsix omneparop a(x)K saBisercs KOMIAKTHBIM OLEPATOPOM, NefiCTBY IOt

u3 L, o(R™) B Ly g(R™).

Apabagxsan JI. T., Xauarpsin C. A. (EpeBan)
arabajyan@mail.ru
PEINTEHUSA MHTETPAJIbBHOI'O YPABHEHU A BUHEPA-XOII®A B SAKPUTUNYECKOM
CJ/IVUHAE

Jljist perteHusi MHTErpaJbHOrO ypaBHeHusi Bunepa-Xorda
oo
+/Kx—t Ydt, =€ R" =(0,+00), (1)
0

otHOcuTeNbHO [, B pabore [1| OBLT MpEmJIOZKEH METOJ, OCHOBAHHBIN HA PA3JIOKEHUN WHTErPAIBHOTO OEpaTopa. 3a-
nucap ypasaerue (1)B oneparophoii dopme: (J — K)f = g, tae K — unrerpansubiii oneparop Bunepa-Xonda, a J -
€JIMHUYHBIN orepaTop, u pasjoxus J — K B Buje

J=K=(T =V )T =V4), (2)



rae Vi — BOJIBTEPPOBBI OLEPATOPHI BUIA

x

(Vi) (&) = / V(e - Op(t)dl, (Vop)(x) = / V(1 — 2)p(t)dt 3)

0

MOXKHO ybemurest, 9To Jyist perneHus: (1) DOCTATOYHO TOCJIEIOBATENILHO PEINTh JBA yPABHEHUs BOJIBTEPPOBA THUIIA.
Hast moctpoenns: dakropusanun (2) B [1] 6bl1a BeIBeIeHA U M3yveHa HeauHelHas cucreMa (ypasHenuit ExruGapsina)
OTHOCHUTEJIBHO sjep Vi oneparopos (3):

Vi(z) = Ka(z) + /ch(t) Vi(t+a)dtz € BY, Ky — K(+2). ()
0

Ha onosanuu pesynbraTos 3Toit paboThl, B |2| Jokazana paspemumocts ypastenus (1) npu g € Ly (RT), B ocobom
caydae

oo

0< K € Li(R), ,uE/K(t)dtzl

Jlok/iaz mocBgIIeH paspemuMoctu cucrembl (4) u nocrpoennio dbaxropusaiuu (2), a Takxke IpuMeHeHuto (2) st
nocrpoenus peinenuii ypasuenus (1) B ciyuae, korga gapo K — He cumMerpudnast (DyHKIUs, YIOBJIETBOPAIONIAS
ycaoBuaAM: (4 > 1 n

Ky e CORY), (=) K\"(2)>0, z€R",n=1,23
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A.O. Ba6asn, C.0O. Abensau (EpeBan, Apmenust)
barmenak@gmail.com, seyran.abelyan@gmail.com
O BAJAYE JUPUXJIE OJI1d ITPABUJIBHO SJIJIMIITUYECKOI'O YPABHEHUS ITTECTOTO
IIOPAOKA B EAVHUYHOM KPVYTE

Iycte D={z=z+1iy:|z| =r <1},al = 9D. B obanacru D paccMOTpUM IPABUJILHO JUIUITHIECKOE yPABHEHHE [IECTOTO

opsiIKa:
o [0 AN A
93k (& - H&) (& - V&) u(z,y) =0, (z,y)€D. (5)

Baecs pv # 0, |u| < 1, |l/_| < 1, a uncio k Moxker npuHuMmaTh 3HadeHus 1,2, 3. Cieayer onpeenurs penieHue ypasHerust (5) u3
knacca C°(D) () C?*) (D), koropoe ynosirersopsier na I' ycnosusiv Tupuxare:

*u

W :fk‘(xay)7 k:07172’ (ZE,y)GF (6)

r

Banaua (5), (6) dpexnrossmosa (cm.[1]). B pabore [2] 6bu10 HOKa3aHo, Kak 3P HEKTUBHO BEIYUCIATH AeeKTHbIE YUC/Ia ITO 3a-
Jladu, a UMEHHO, KOJIMYEeCTBO JIMHEHHO HE3aBUCUMbBIX PEIIEHUH OJTHOPO/IHOM 3a/1a41 U KOJUIECTBO JIMHEHHO HE3aBUCUMbBIX YCJIOBHIA
Pa3pemmMOCTH HEOMHOPOAHOH 3amaqn. lanee, B [3] ObLI0 MOKA3aHO, 9TO B HEKOTOPBIX CJIYYasX, /Ui yPABHEHHUs I€TBEPTOrO MO~
psazKa, dOpMyIIbl, IIOJIydYeHHbIE B [2], MOKHO yTOUHUTE. Llesibio HacTOsAIEH paGOThI SBJISETCA UCCIIEIOBAHNE YPABHEHUS IIIECTOIO
nopsiaka (5). Coyuait k = 0 6bu1 paccmorper padee (cM.[4]).

B pa6ore mokaseiBaercs, aro npu k = 3 3amaqa (5), (6) ogrosmauno paspemuma. Ilpm k = 1,2, B 3aBUCHMOCTH OT 3HAYECHUIA
4, V, 9Ta 33394 OJHO3HAYHO PA3PEIIUMOi MOXKeT U He ObITh. B 9TOM cilydae B sIBHOM BHJE ONPEAENAIOTCs JedEeKTHBIE YUCIIa
samaqu (5), (6).
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A.T. Bapcersau (EpeBan, Apmens)
anibarseghyan@mail.ru
O PAKTOPUSAIIVN MHTETI'PAJIbBHBIX yPABHEHHfI, AOPA KOTOPBIX OHOPO/AHBIE
OYHKIINN CTEIIEHU (-1)

PaccmarpuBaercs ciieflyionee HHTErPAJbHOE YPABHEHHUE, /[P0 KOTOPOTO SBJISIETCs OMHOOPOAHON dyHKimeit crenenn (-1)

f@) =)+ [ P(§) 1. 1)
0

Haunbosee n3BecTHbIM ypaBHeHueM Buja (1) asiserca ypasuenue A. lukcona. Ypassenue (1) panee GblI0 U3y UEHO ILyTEM €I0
CBelleHUsI K ypaBHeHMio Bunepa-Xomda. B Hacrosieit pabore pasBuBaeTCs MPsMO (DaKTOPU3AIMOHHBIN MOIX0 K YPABHEHHIO
(1), moO3BOMIAIOMMIA TOJIYIATH PsAJT HOBBIX PE3YJILTATOB.

IIpennosaraercs, 9To siapo ypasHenus (1) obiagaer cBoiicTBoM

w= / %|P(x)|dw < +o00.
0

C npumeHeHneM MeTOna HeJuHEHHbIX ypasHeHuit daxropusamunu (HY®) H. B. Earubapsauna crpoutcs tpeyrosibhas (dhop-

MAaJIbHO BOJIBTEPPOBasi) (PakKTOPH3AISL:
(I—P) - (I—V—) (I—f/*),

(f/+f) (z) = /1v+ (%) %f(t)dt, (V—f) (z) = i/mv— (%) F(t)dt.

Paxropusanus NPUMEHAETCS K yPABHEHUIO (1) ¢ MOJIOXKUTEIbHBIM CUMMETPUYHBIM $IPOM, B KOHCEPBATUBHOM CiIydae f = 1.
[TokasbiBaeTCst, YTO TOTAA MOJIOKUTEIBHBIMU PEIIEHUSIMUA OJJTHOBPEMEHHO MOTYT 00J1aaTh KaK OJHOPOJHOE ypaBHEHHUE, TaK U —
HeomHOpoaHOe ypasHeHue ¢ g(x) > 0.

UccnenoBanue BbitosiHeHO 11pu prHAHCOBOM nojyiepkke ['ocymapcrsennoro komurera 1o sayke MOH PA B pamkax Hay4HOro
npoekTa Ne15T-1A246.

rie

A.B. Bparuwes (II'TY, Poccus)
avbratishchev@spark-mail.ru
KPUTEPUM YCTOMYMNBOCTU IIOJIOXKEHN PABHOBECHSI CUHEPTETUYECKOT'O
PECYJISITOPA. OB CJIVUAU

IIycTh 3aKOH M3MEHEHUsI COCTOSTHUN JIMHAMUYIECKON CUCTEMOI OIUCHIBAETCS aBTOHOMHON CHCTEMOM N-OT'0 MOPSIIKA

.T/I = fl(.Tl, .. .,xn)
o = folT1,...,20)
ITorpebyeM, 9TOOBI ArperupOBAHHBIE IEPEMEHHBIE Y1 (X1, ..., Tn ), -- -
Ym (Z1, ..., Tn) HA TPAEKTOPUSIX CHUHTE3UPYEMOI'O DETYIISITOPA YOBIETBOPsN quddepeHnnaIbHbIM yPABHEHUIM BH/IA
wit = 91(¢1)> '“71/):71t = gm(q/)m): rae 91(0) = .= gm(o) =0,

a HyJIEBbIE ITOJIOXKEHUSI PABHOBECHUSI 9TUX YPAaBHEHUI ObLIN yCTOWYMUBEL B IIeJIOM. Pa3peninM JHMHERHYIO cucTeMy

wizlx; + + Q/);;L'nx,n = gl(wl(xla ,xn))

w;nzlx/l 4.+ 1%””;18;1 = gm(Ym(T1, .oy Tn)).

OTHOCHTEILHO KAaKIX-JIH60 M MTPOU3BOIHLIX, & OCTAIbHBIC IIPOM3BOAHEIE T), 3aMEHNM Ha COOTBETCTBYIomme MyHKIMHA fi. J1obas-
Jisisl K TIOJIyYEHHBIM yPABHEHUSIM 1. — 1M yPABHEHUI MCXOJIHOM CHUCTEMBI, [I0JIyIaeM ypaBHEHHE CUHEPreTUYeCKOr0 PErysisTopa.

TEOPEMA Ilonootcenue pasrosecus, (x(f, ,m%) PERYAAMOPA ABAAECMNCA PEWEHUCM CUCTEMDL YPABHEHULL

{ d)l :01'“7 wm:07
fsl = 07"'7 fsnfnz =0 ’



a xa%mepucmu%ec%uﬁ MHO20MNEH ONA IMO20 NOAOHCEHUA pasrogeCUuA 8bLYUCAAEMCA TO gb'opmy/Le

(z — g1 (P1(27, s 20))) v (2 = Gy (Y (27, ey 210)))

2= floy e —Hoy o —Fha

B. G. Vakulov, Yu. E. Drobotov (Rostov-on-Don, Russia)
bvak1961@bk.ru, yu.e.drobotov@yandex.ru
ON CONDITIONS FOR BOUNDEDNESS OF THE RIESZ POTENTIAL TYPE OPERATOR FROM L? TO
H“") ON R"

An actual problem is to investigate conditions for smoothness of potential type operators to be caused by integrability of
respectful preimages. One of the ways to determine the smoothness property is using the terms of the generalized Holder spaces.

Functional spaces to be considered here is the well known L? space and the generalized variable Holder space H @) determined
with the following norm:

M, (wf,x,t)
ol = + sup —————,
et = WMllo@a + S0P =725

where Q C R”, w is a weight function, C is the notion for the space of continuous functions and the local continuity modulus is

M. (f,z,t) =  sup [f(x) = f(y)l,

yEQir(w,y)<t

where r is the notion for a metric. Hereinafter |z — y| is the notion for the Euclidean distance and R™ denotes the one-point
compactification of R™.

The problem was studied earlier for the Riesz potential type operator of a constant order and € being a unit sphere S* ¢ R™**,
The present study is to deal with the variable order potential type operator

(1200) = [ 200G a0
&

and to provide conditions for Ico‘o(') to be bounded from L? to H“’(')(wo)7 where wo is the weight function due to stereographic
projecting. It is based inter alia on an approach, applied in [1] for the constant order potential type operator in the generalized
Hoélder spaces.

REFERENCES
1. Samko S. G., Vakulov B. G. On equivalent norms in fractional order functions spaces of continuous functions on the unit
sphere. // Fract. Calculus and Appl. Analysis 2000. T. 4, Vol. 3. P. 401-433.

B. B. Bomaukos, But. B. Borukos (doHenxk)
valeriyvolchkov@gmail.com, volna936@gmail.com
YCTONYNBOCTDb KJIACCA ®YHKIINU, YIOBJIETBOPAIOIIINX B3BEIIIEHHOMY YCJIOBUIO
MOPEPBI

IIycrs C — xomiuekcHas mwiockoctb, D = {z € C: |z| < 1} u G — rpynna koadopmubix aBromopdusmos kpyra D. Ilycrs
rakxke v, = {z € C : |z| = p}. Kak 06b1uHO, cumBosioMm Lioe (D) obosHauaercs: Kiace dyHKIU, JOKAJIBHO CyMMUpyembIx B D.

Jost f € Lioe(D) u R € [0,1) monosxum Mg (f) = [ |f(2)| (1 —|2])"*2dm(2), tne dm(z) — mepa Jlebera ma miockocrn C.
[z|<R
ITycrs Taxxke Hol (D) — muoxkecTBO dyHKIWMiA, romomopdubx B D.

Teopema 1. ITycmo o € (0,1) durcuposaro. Tozda ewvinoanens, caedyrousue YymeepircoeHus.
(1) Hyemo f € Lioe(D) u

/ Flgz)dz =0 (1)

das nowmu ecex g € G no mepe Xaapa. ITycmov maxorce lim % = 0 dan nexomopot gpynxuyuu h € Hol (D). Tozda f=h
R—1

n.e. 6 D.
(i1) Jan w060t pynxyuu h € Hol (D) cywecmeyem nezonomopprasn eewe-cmeenno-anasumuneckas 6 D dynxkyua f, dan

rxomopotl ycaosue (1) ewnoaneno npu ecex g € G u % =0(1) mnpu R —1.



OTMmernM, 9TO 0 HACTOSINETO BPEMEHNU [IOYTH HUYEro He ObLIO U3BECTHO O CBOiicTBax pentenuii ypasuenus (1). Vickimodennem
SIBJIsIeTCsI TeOPeMa O JIBYX pajjycax, ycTaHoBJIeHHast Bepercreitnom n ITackyacom B pabore [1]. Jokasarenbcrso TeopeMsl 1 ocHO-
BaHO HA PA3BUTHHU METOJIOB, TIPEJIOKEHHBIX aBTopamu B [2]. OTHOCHTEILHO ApyTHX TeopeM Tuma Mopepsl cM. [3] n nmerontyocs
TaMm 6ubsmorpaduio.
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P. 61-106.
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A.B. I'unb, B. A. Horuu (Pocros-ua-/lony)
gil@sfedu.ru
KOMIIJIEKCHBIE CTEITEHU O/ITHOTO JINP®PEPEHIINAJIBHOI'O OITEPATOPA, CBA3AHHOI'O C
OIIEPATOPOM TEJIBMTI'OJIBITA

IIycrs
l 62
2 ;
X—mI+Asz)\ka—xi, m >0 (1)
k=1
06061eHHbI ortepaTop [esibmrosbia B R™, roe A = ;—%—&—, . .+a‘9722 — omeparop Jlammaca, A = (A1,..., M), 0< A < 1,1 <1< n.

Kowmruiekcuble crenenn oneparopa Gy ¢ OTPULATEIBHBIMY BEIIECTBEHHBIMU YacTsIMU Ha GyHKIuAX ¢ () € O onpeensiorcs Kak
MYJIBTUILINKATOPHBIE OMEPATOPHI, JeHCTBUE KOTOPHIX B 0Opa3ax Pypbe CBOAUTCS K YMHOXKEHUIO Ha COOTBETCTBYIOIILYIO CTENEHb
CHMBOJIa pacCMaTPUBaeMOro ollepaTopa:

— ! —a/2
(G5*"0)(€) = <m2 - |§|2+iZAk§£) B(x), 2)

k=1

£E€R™ Rea > 0.
IMosty4eHbl MHTErpajbHBIE IPEACTABICHAs] KOMINUIEKCHBIX creneHeil (2) B Buje mHTerpasos tuna mnoreHimana (BYp)(z) c

by
HeCTaHJaPTHOI METPUKOIL.
Ha dbyukmmsx p(x) € L, orpunaTesbubie crenenn orneparopa Gy MOHUMAIOTCH Kak noTentuainbt (BY)(x).
« 2n—1 1 _ 1 1 _ 2n—1
ITokazana orpannyeHHocTh oneparopa By us Lp B Ly + Ls mpn 1 <p < TTRea T 105 =313 1, sReags <9<ooB

cayqae l <nuwus L, B L, nipul <p < oo Bcayuae l =n.
B pamkax meroma AOO mocrpoeHo oGpalienne moteHnuanoB Bxy, ¢ € Ly, u nano omucanue obpaza Bx(Lp) B TepMuHax
0OPAIIAIONINX KOHCTPYKITHIA.
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METOJZBI OITEPATOPHOU ®AKTOPU3AIIVM B TEOPUN YPABHEHUYV CBEPTKN

Dakropuzanus Bunepa-Xormda mpupesa K IMUPOKOMY MPUMEHEHUIO METOJ0B KOMIIJIEKCHOTO aHAJN3a K WHTErPAJbHBIM U JIUC-
kperHbIM ypasuenuaM ceeptku (Y C). HekoTopbie KOHIENIMY 1 PE3y/IbTATH B JJAHHOM HAIIPABJICHAU OTHOCATCS K HEITPEXOISAIIAM
[IEHHOCTSIM K3UCTeHImaabHoi Teopun Y C. Baxkabie paboThl 10 KOHCTPYKTUBHOMY pemteHnto ¥ C MeToJaMu KOMILJIEKCHOTO aHa-
sn3a BeIOTHEHBI /1. ['aX0BbIM, €ro yYeHUKaMU U MMOCTIEIOBATEISIMU.

VmeroTcst orpeiesIeHHbIE TPYIHOCTH, OMPAHUIUBAIONIAE BO3MOXKHOCTU METOIOB TAPMOHUYECKOTO aHAJIA3a B BOIIPOCAX TEOPUU
u pemennst YC.

B paborax aBTOpa n €ro cCOaBTOPOB PA3BUTHI MIPSIMBIE OIIEPATOPHBIE METObI K YPABHEHUSIM CBEPTKHU, B KOTOPBIX IMTUPOKO MIPU-
MEHSIETCS TPEYTOJIbHAs (DAKTOPU3AIMS NCXOMHOIO yPaBHEHUsI, 63 IIepexo/ia K CUMBOJIY YPABHEHHs (BOSMOXKHO, C MCIOIb30BAHU-
€M HEKOTOPBIX CBOMCTB CUMBOJIA). DTH METOIbI UCXO/AT U3 IPUHIMIA HHBApUaHTHOCTH AMbGapiyMsiHa u MeToga Bunepa-Xonda.
OCHOBHBIE U3 HUX CJIEIYIOIINE:

- Meron HenuHeHHBIX ypaBHEHM (PAKTOPU3AINLT;

- QakTopHu3aIIOHHAas TPAKTOBKA HEJIMHEHHOro ypaBHeHnst AmbapiyMsiHa u ero obobuienuit. Maremarnaecku 060CHOBaHHAS,
6/IM3Kas K ONTUMAJILHOMY, BEPCHsI METOJa JUCKPETHBIX OopauHaT Jamnapacekapa;

- Merom nmomyobpaTHOl haKTOPU3AIINH;

- Meron aBycropontero mpomoskenus pemrennst ¥ C HA KOHEIHOM ITPOMEXKYTKE;

- Meron ycpemuenus siapa npubmkeHHOro perreHust Y C, ¢ KOJUIeCTBEHHOM OIEHKON MOTPENTHOCTH;

- IIpeobpazoBanme HEKOTOPBIX KJIacCOB ypaBHeHUil Bunepa-Xomnda K ypaBHEHUSIM CO CZKUMAIOIIAM OIEPATOPOM.

Hacrostimit 0630p MOCBSIIIEH CPAaBHUTETBHOMY aHAIN3Y TEOPETUIECKUX U MPUKJIAIHBIX ACIIEKTOB MPUMEHEHUs! BBIIIEYIOMSI-
HYTBIX METOJIOB K CJIEAYIONINM KJIACCAM HEOCOOBIX M OCOOBIX YpaBHEHU CBEPTKU:



- CxajisuisipHble U BeKTOpHbIe ypaBHenusi Bunepa-Xonda,

- CkaJisipHbIE U BEKTODHBIE YPABHEHUS BOCCTAHOBJICHUS HA MOJIYIIPSIMON M BCEl MPSMOIL;

- CkaJisipHbIe U BEKTODHBIE TIAPHBIE YPABHEHUsI W YPABHEHUS C ABYMsI SIAPAMHU;

- YpaBHeHUs C PA3HOCTHBIMU ¥ CyMMapPHO-PA3HOCTHBIMHU SIAPaMU Ha KOHEYHOM IIPOMEXKYTKE.

Uccnenosanue BoiriosiHeHO 11pu puHAHCOBOM nojiepkke ['ocymapcrsennoro komurera o nayke MOH PA B pamkax Hay4HOro
npoekTa Ne15T-1A246.

3axapsH B. C., Jamnaksau P.B. (EpeBan, Apmenus)
mathdep@seua.am dallakyan57@mail.ru
O IIPMHAOJIE2KHOCTU ITPOU3BEJIEHUS B.(—1 < a < 0) HEKOTOPBIM ®VYHKIIVIOHAJIbBHBIM
KJIACCAM

Ilosb3ysicy annaparom naTerpoanddepennuposanns Pumana - JInysunasa, M. M. xpbarmrsa 0606mut kinacc P. Hepanmun-
HBbI MEPOMOPMHBIX B €IMHUYHOM Kpyre (GhyHKIHUi, BBOJsI B paccMoTperue KJIacchl No(—1 < o < +00). DyHIaMEHTAIbHYIO POJIb
B 9TUX UCCJIEIOBAHUSAX UTPAIOT IPOU3BEIECHNUsI, KOTOPBIE B CHEIUAJIBLHOM ciydae o = () IpeBpaIaiTcs B Mpou3BeieHne Birsimke.

IIycte 0 < p < 400, —1 < a < 4o0. Knacc DY onpezesisiercss Kak MHOXKECTBO T€X aHAJUTUYECKUX B €IUHUIHOM Kpyre
DYHKIUH 75T KOTOPBIX

1 27
/ / (1 = )| f (re'®) [Prdedr < +oo.
o Jo

Ecmu a+1 < p, To 9TH K1aCChl HA3BIBAIOTCS KJIACCAMU AHAJTUTHIECKUX B €JIMHUYHOM KPyTe PYHKIUI C KOHEYHBIM HHTETPAJIOM
tuna Jlupuxie.

B pabore nokaseiBaercs, uro npu —1 < a < 0 npoussenenust B, IpHHaJJIE)KAT KJIACCY D%_,_a. JaJjtee 1OKa3bIBAETCS, ITO
Geckoneunoe npoussezenne By (—1 < a < 0) ne Moxer npunayiexars knaccy DF. CliesioBaTesIbHO He MOXKET MPUHAIEKATD
taxxke kaaccy H' Xapan. Jamee, HCIONB3ys 9TH yTBEPIKICHNS, JOKA3BIBAIOTCS HEKOTOPHIE TPEIJIOKEHNST O TPAHITHOM TTOBEIe-
Hun npoussenennii Ba(—1 < a < 0).

WccnenoBanue BoitosiHEHO IpU (bUHAHCOBOH nomuepkke Locymapcrsen- noro komutera no sHayke MOH PA B pamkax nayd-
uoro npoekta Ne 15T-1A083.
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O IMHAMMUMKE OIIEPATOPA OBOBIIITEHHOT'O CABUTA BJIEBO

Badukcupyem nenyio (B C) dyuknuio go takyio, 1aro go(0) = 1, u BBesem onepaTop 06OGIIEHHOIO CABUTA BJIEBO (OIEPATOD
ITommbe)
F(t)—g0(t)£(0)
T t#0,

Dm0 = {f’(O) ~Gh(0)0), +=0,

f — nenas dyukua. Ecau go = 1, To Doy, — OllepaTop CABUTa BJIEBO IOC/IEJOBATEHHOCTH TEHIOPOBCKUX KOI(DDUIMEHTOB
dynkuun f. Paccemarpusaercs oneparop Do g, AeficTByromuii (JInHEHO U HENPEPHIBHO) B HEKOTOPOM CYE€THOM HHJLYKTHBHOM
npenesie E Becobix npocrpancTs ®perrte 1esibix GyHKIMA. B 1oK1a1e uier peds o ciaeyomux 3a1a9aX, CBA3aHHbIX C JUHAMUKON
oneparopa Do, g4,:

1) OnmcaHbl IUKINYECKHE BEKTOPA M COOCTBEHHBIE 3aMKHYThIe Do, g)-MHBa-PHAHTHBIE IOANPOCTPAHCTBA F.

2) Uccnenosana ajnrebpa, obpazoBaHHasi TONOJOIMYECKUM conpsizkeHHbIM B’ K E, ¢ yMHOXKeHHeM ®, 3a/IaBaeMbIM OIIEPATOPOM
casura mist Do g,. B 9acTHOCTH, ONMcanbl COBCTBEHHBIE 3aMKHYThIe ujeassl B anrebpe (B ®).
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O ®PEATI'OJIBMOBOCTU OJHOI'O KJTACCA YPABHEHUN C YACTHBIMU NMHTETI'PAJIAMN

B npocrpancrse Henpepbisabix dyakuuit C(G), tae G = [a, b] X [¢, d] X [e, f], paccmaTpuBaercst bperosbMOBOCTb ypaBHEHNUST

b b
z(t, s,u) :/m(t,s,u,T)x(T,s,u)dT+/ n(t, s,u,7,0)x(1, o, u)drdo+

a

Y



+f(t,s,u) = (Kz)(t, s,u) + f(t,s,u) = (M + N)x)(t,s,u) + f(t,s,u) (1)

C HEIIPEPBIBHBIME 3aJJaHHBIMU DyHKIUsIMu M, 1, f. Omeparopst K, M, N B 9TOM ypaBHEHUHU HE SIBISIOTCS KOMITAKTHBIMHE, IIO9TOMY
ypasrenre (1) B o6imeM ciaydae HENPEpBIBHBIX sAlep He sABJsieTcs PpeAroabMoBbiM. Kpurepun dbpearoasMoBocTH ypaBHEHUH ¢
ugacrabivMu uHTerpanamu B C([a, b] X [¢, d]) conepzkarcs B [1]. IIpuBoguMBblil HUXKe KPUTEPUii TOKA3BIBAET CYIIECTBEHHOE OTIIMINE
n3y9aeMoro B paboTe ypaBHEHUS OT JIMHEHHBIX yPABHEHUi, PACCMOTPEHHBIX B [1].

IIpu kaxkaoM uKcHpoBaHHOM U ypasHeHue (1) ecTb dacTHBIN ciaydail n3ydeHHbX B [1| ypaBHeHuii, GppearonbMoBocTb KO-
TOpBIX paBHOCHIbHA obparumoctn oneparopa I — M B C([a,b] X [¢,d]), KoTOpast B CBOIO 04epejib S9KBUBAJIEHTHA OOPATHMOCTH
oneparopa I — M B C(G). BanucsBas ypassenue (1) 8 Buge (I — M)z = Nz + f u npuMensist K 06euM 4acTsIM IIOCJIEIHErO
ypasaenus omneparop (I — M)f1 = I+ Ry, vae Ry — 9acTUYHO MHTErPAJIbHBIN oriepaTop Tuia orneparopa M ¢ HEIpepbIBHBIM
sinpoM, nostyauM ypasaerune © = (N + Ry N)x + (N + Ry N)f. Tak xe, kax B [1], dpearoasMoBocTs mocjeiHero ypaBHeHust
pasrOCHIbHA o6parumocTu oneparopa I — (N + Ry N). Takum 06pa3oM, CpaBeimBa

Teopema 1. Humeepasvroe ypasnenue (1) dpedzoavmoso 6 C(G) mouno mozda, kozda ono obpamumo ¢ C(G).

Teopema mmeer mecro, ecn B (1) m € Cg(L'([a,b])), n € Ca(L'([a,b] x [c,d]), f € C(G); smecy Ca(L'([a,b])) n
Ca(L'([a,b] x [c,d])) — npocTpancTBa HeNpepbIBHBIX BeKTOp-byHKImMit na G co snadenusavu L' ([a,b]) u L' ([a,b] x [c,d]) coor-
BercreenHo. [Ipu stom aeficrBytonme B C(G) oneparopst I — M u I — (N + Ry N) oGparumsi.
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INTEGRAL REPRESENTATION OF FUNCTIONS AND EMBEDDING THEOREMS FOR GENERAL
MULTIANISOTROPIC SPACES

Introduction. This paper is a continuation of [1]-[2], in which we proved embedding theorems for multianisotropic spaces
on a plane. In current paper an integral representation of functions and embedding theorems were proven for the n-dimensional
multianisotropic spaces with one points of anistropicity. The paper generalizes the known embedding theorems for isotropic and
anisotropic spaces. For the history of the problem see [3].

For any parameter v > 0 and a natural number k£ denote

P(v,g) = (ufo‘l)% N (Vga")% n (Vé_an+1)2k.

Go(v;€) = e~
Gy (v, €) = 2k (ve™)

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

2k—1
e PO (j=1,...,n+1).

1 .
su0) = L [ FOGa(t ~ w0t
(2m) 2
RTI,
The following integral representation holds:
Theorem 1. Let the function f have the Sobolev weak derivatives D"if, (i=1,...,n+1), where o' are the vertices of

the completely reqular polyhedron N and Do‘ifELp(R"), 1<p<oo, (i=1,...,n+1). Then for almost all xt€R™ it has the
representation
n+1

f(@) = fa(z +11mz /dl//Da G“t—wu)dt.

Let 91 be a completely regular polyhedron, then
WR™) = {f : fEL,(R™), D™ feL,(R"),i=1,...,n+1}
is called a multianisotropic Sobolev space.

Let us prove the embedding theorems for W;n.
Theorem 2. Let a1 < az < -+ < Qn—j < An_jr1 < < an, 1 <p<ooorl <p<ooandq=o00, m=(mi,ma,...,my)

be a multi-index. Denote
—&-(m,,ui))— min (1—1—&—1).
i=1,....k P q

i

s

i

s

X =  max (

i=1,...,n



If x < 1, then Dng(R") — Lq(R™) and the following inequality holds

n+1 .
1D fl e < 0 (ol 44 a0) S [0
=1

Lp(R™)

R (bbb ) 1 e

where k, (k < j) is the number of multi-index « and | is the number of inequalities between the coordinates of the vector
a=(a1,...,0n).
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ON A CERTAIN NEW CLASSES OF BERGMAN TYPE SPACES

The aim of talk is twofold. First, we present a new general approach to the definition of mixed norm Bergman space A%X (D),
1 < g < oo on the unit disc D. We study a problem of boundedness of Bergman projection in this general setting. Second, we apply
this general approach for the new concrete cases when X (I) is either generalized Morrey space, or generalized complementary
Morrey space, or Orlich space.
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O TUIIEPTPAHAX MHOTOT'PAHHUKA HBIOTOHA JVUCKPUMUWHAHTA CUCTEMBI ITOJIMHOMOB

PaCCMOTpI/II\I CUCTEMY IMOJIMHOMUAJIbHBIX ypaBHeHI/IfI

N '

P = Z a(;)y =0, i=1,...,n, (1)

xeAl)

¢ Hem3BeCTHBIMU § = (y1,...,Yn) € (C\ {0})", nepemennbivu xosbdunnenTamn ag\i), AW C Z" — pukcupoBaHHbIe KOHEUHbIE
moAMHOKECTBA, A = (A1,...,An), y = yfl ...y} . ByJeM cuuTaTh, 4To BCe AD conepxar mynesotit asement 0. Pemenme y(a) =
(y1(a),...,yn(a)) cucremsr (1) obramaer CBOWCTBOM IIOJMOAHOPOJAHOCTH, OITOMY OHA, KaK IIPABUJIO, JOIyCKAET UPUBEICHUE C
[IOMOIIBI0 MOHOMMAJIBHBIX IIpeobpasoBanuil koaddunuentor F : a — z (cM. [1]). dust sToro HEoGX04MMO BBLIEINTH HAGOP
nokasareneit w € A® | i=1,... n, co coiicrBom det (w§i)) # 0. B pesynbraTe OIyduM npusedennyto cucmemy BUTA

(@) ; .

g Y ey —1=0, i=1,...n, (2)
Aea(®

e marprna Buga w = (WP, ..., w™) HeBbpoxkaeHnas, a marpuma AD = AD\ {w® 0}.

Hamra 3ama9a — HA#TH HOPMAJIBHBIE BEKTOPHI TPAHEH MAaKCUMAJIbHONW Pa3MEpPHOCTH (TUIeprpamneii) MHororpananka Hprorona
JIMCKPUMUHAHTA CUCTEMBI (2).

O603Ha4NM Yepe3 A U3 BIOHKTHOE 06bemumenie Muoxkects A UZY | u sanumen ero B Buje MaTpuipl A = (A(l)7 ey A<")) =
()\1, e )\N), 3neck N— konmdecTBo K03ddunmenTos B cucreme (2). CTpoKY 110Jy 9eHHON MaTpuipl A 0603HAYNM Y€PE3 Q1 . . ., On .

Teopema 1. Bexmopwi
w1 =(-1,0,...,0),..., »x =1(0,0,...,=1), @1,...,0n

ABAANMCA HOPMAADHOIMU K MHO202PDAHHUKY Hvromona ducnpumuuanma CUCMEMDL (2)
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AHAJINTUYECKOE ITPOAOJIX)KEHUE AJITEBPANYECKUX ®YHKIIUIN C IIOMOIIBIO
IIOJIMHOMOB SPMMUTA-ITAJE 1-TO POOA



B noksazie MBI pacCMOTPHM KJIACCUYECKYIO NTPOOJIEMY BOCCTAHOBJIEHHS 3HAYEHUI MHOIO3HAYHBIX AHAJUTUYECKUX (DyHKINI
10 3aJJaHHOMY pocTKy. Tounee, myctb f — 3-3Haunas asrebpandeckasi MYHKIMs, 1 HAM 33aH HEKOTOPBIA POCTOK foo (DYHKITHHI
f B 0o. Kakum o6pasom 1 Ha KAKOM MHOXKECTBE MOYKHO BOCCTAHOBUTL 3HadeHust dbyukiun f7
Paccmorpum annpokcumanuu [lage —Pr o/ Pn,1 GyHKIMH f, HOCTPOEHHBIE IO POCTKY foo. 31€Ch Pp o, Pn1 — HOIMHOMBI
ITaze, oupenensiemble cooTHoteHueM Py, o0(z) + Pn1(2) foo(2) = O(z”“l), z — oo (deg P,,; < n). Kak nokazan I. Hlrans
(1986),
—Pn0(2)/Pn1(2) = foo(2), 2 € C\ S,

rze S — KOMIIAKT MUHUMAJILHOM eMKOCTH, cojepzkamuii Bee "akTusnble" ("BuauMbIe POCTKY foo ") TOUKM BeTBIEHUS f, IPU TOM
HCXOHBIA POCTOK foo (2) mpomoszkaercs B C \ S kak onHozHauHas rojomopdHast GyHKims. Tem cambiM annpoxkcumanuu laje
BOCCTAHABJIMBAIOT 3HAYEHNsI MHOTO3HAYHON QyHKIH f Ha Tak HasbiBaeMoM 'mepsoM Jncre'. Kak BoccTranoBuTh 3nadeHus f na
KaKOM-HUOY/b IPYrOM JucTe?

JlJ1st 5TOrO paccMOTpuM ciegyoree obobmenue moaunroMos Ilaze: moaunroMsr dpmura-Ilaze 1-ro pona, IOCTPOEHHBIE IO TPOA-
ke [1, foo, f2]. D10 HOTMHHOMEL Q1 0, Q15 Qn,2 (CTenenu e BBIme 1), onpesessgembie cooTHomenueM Qn o(2) + Qn,1(2) foo (2) +
Qn2(2)f5(2) = O(z72" 1), Ucnonnays opurunambusii momxon Jx. Harromma (1984), MBI MOKa3LIBAEM, UTO

Qn,l
Qn,Q

(2) = ={f ) + 1)}, %(ZHJ‘(z(“)f(z(”), 2eC\F,

rae ' — HeKOTOpBINi KOMIIAKT, a f(z(1>),f(z(2)) — sHavenus f Ha "mepsoMm" m "BrOpoMm" mmcrax. Tem caMbIM anmpoKCHMAIUN
2
ITadepa Sy, onpenensiemble cooTHOIEHNEM Qr 2(2)Ss (2) + Qn,1(2)Sn(2) + @n,0(z) = 0, BoccranaBnuBarOT 3HaYeHUsI [ HA JBYX
JINCTAX.
Boustee Toro, mpu HEKOTOPBIX OIPAHUYEHUAX Ha f MBI HAXOAUM IIPEJEJILHOE PACIPEIeICHIEe HyJIeH MOJUHOMOB (Qp j M TOUYEK
MHTEPIIOJIAIMHN.
1o coBmectnas pabora ¢ H. I. Kpyxumunbiv, P. B. [Tanbsenessim u C. II. Cyerunbim.
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BBIYMCJIEHUE NMHTETPAJIOB CIIEIIVMAJIBHOT'O BJA IIO OCTOBY EAVMHNYHOTI'O
ITIOJIMIINJINH/IPA B C*

MurerpasbHoe npejcrasienue [1] comep:kuT uHTErpaJbl BUIa

M

aj, z + ... 4 ain(C)znén +cj —t
jl;[l( i1(Q)z& in(Q)znén +¢;(C)) a6 e
(2mi)n - &1 g &1 &n’
[§1]=1 [€n|=1
e (z1,...,2n) € G C C*, ¢ = ((1,...,Cn) € OG n G orpannveHHas N-KpPyroBas JUHEHHO BBIIYKJas 0OJACTb C KyCOYHO-

perynsipaoit rpanuneii OG, TpuYeM IJIOCKOCTH
aj71(§)21—|—...+aj7n(§)zn+cj(§):O, j=1,...M,

npoxomat uepe3 TouKy ¢ = (1, ...,(n) € OG u He mepecekaror obmacts G C C™.
IIpemyioxken ajaropuTM HAXOXKJIEHHS MHTEIPAJIOB TAKOro ThIa. [IpuBeeHbl MpuMephbl pacdyeTa TaKUX WHTErPaJIOB.
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MILNOR ALGEBRAS OF ISOLATED SINGULARITIES: RECONSTRUCTION PROBLEM AND
ASSOCIATED FORMS

By the Mather—Yau theorem an isolated complex hypersurface singularity is determined by its Tjurina algebra up to a
biholomorphism. Some approaches to recovering a hypersurface singularity from its Tjurina or Milnor algebra are discussed. The
main emphasis is put on the case of homogeneous singularities.

With each homogeneous d-form f on C" with discriminant distinct from zero we can associate a certain n(d — 2)-form f,
which is defined in terms of the Milnor algebra of the singularity of the zero set of f. There is a conjecture that f can be
recovered from f in the following sense: every invariant of the form f is given by the value at f of an appropriate GL,-invariant
function on the space of n(d — 2)-forms.

In the simplest nontrivial cases when n = 2, d = 4 or n = 3, d = 3 the morphism taking forms to their associated forms can
be described explicitly and the reconstruction problem has a transparent solution.



V.D. Kryakvin (Rostov-na-Donu, Russia)
kryakvin@sfedu.ru
PSEUDODIFFERENTIAL EQUATIONS IN HOLDER-ZYGMUND SPACES OF A VARIABLE
SMOOTHNESS

We say that a infinitely differentiable function a belongs to the class Sr§'> = ‘S'I'f(;(')(]RQ")7 0 < § <1, of variable order m(-) if

m(-),8 . i
\a\Nl(,)NQ = Z sup |92 a(x, €)|(1 + |g)! 70T < oo
IBI<N1,|a|<Ny (T:EER™

for all N1, N2 € Z. It is assumed that the function m is infinitely differentiable and bounded on R™.
As usual, the symbol a(zx,§) € S;’fé(‘) is associated with the pseudodifferential operator A = a(z, D) by the formula

Au(z) = (277)7"/(1(:&,{)/u(y)ei(zfy)g dyd¢, we SR™).

Rn En
Let a function s is bounded and satisfies for z,y € R", 0 < |y| < 1

S1

ls(z +y) — s(z)] < 77—
|log, |yl|

A distribution v € S’(R™) belongs to Holder-Zygmund space A*()(R™) with variable smoothness s, if
[ull xet ny == sup (12N (D)u(@)| 1o my) < o0
keZ,

The main result is the following. It clarifies pseudolocal property of pseudodifferential operators.
Theorem 1. The pseudodifferential operator a(x,D) with symbol a € S{Yfé'>, 0 < § < 1, is bounded from AS('>(R") to
ACT™O(R™), There exist constants C > 0, N1, Na € Zy such that for any operator a(z, D)

-),8
la(z, D)|| < Clalw %

REFERENCES
1. Kryakvin V. D. Boundedness of pseudodifferential operators in Holder-Zygmund spaces of variable order. // Siberian
Mathematical Journal. 2014. 55, No. 6, p. 1073-1083.

B.U. Kysosaros (KpacHosipcK)
kuzovatov@yandex.ru
OB AHAJIOTE ®OPMYVYJIBI IIJTAHA'

Hannasi pabora MOCBsIEHa OJIydeHUI0 aHajora (GopmMynbl IliaHa, KOTOpasi HMeeT CyIIeCTBEHHOE 3HAY€HHE B IOJIyYeHUH
GYHKINOHAIBHOIO COOTHOIIEHNUST JJIsl KIIACCUYIeCKoil n3era~-dyHnkuun Pumana.
o0 o0
ITycrs G (w) — panuoHanbHasi DYHKIMs, IPEACTaBAMAsl CTeNEeHHbIM psitoM G (w) = Y, wi* = Y f,w", koaddunuenTs
n=1 n=1

KOTOPOTO f,, MPUHUMAIOT 3HadeHue jaudo 1, audo 0.

ITo Teopeme Cere dbyukuus G (w) upencrasuma B Buzge G (w) = lli<;”1)\,, rae P (w) — muorousen, a N — HEKOTOpoOe Iiejioe
227
HeoTpruareasuoe ncio. Ilycrs deg P (w) = Nuwy, = ' V%, k=0,1,...,N — 1.

IIycTn nytst MOKa3aTeselt ¢, MOHOMOB CTENEHHOrO Psfa BhIMOMHeHO yciaosue lim 4% > 0. F'(y) nomyuaercsa uz G (w) 3ame-
n— oo

HOlt w = e~ 2™V,

Teopema 1. IIycmov 1 u T2 — yeavie wucaa, a ¢ (z) — Pynryua, 2oaomopPran u oepanuuennan na mmoocecmee {x1 <

1Pa6ora BoImONHEHA NP (DUHAHCOBOI oA IepkKe PODU (npoekTsr 15-01-00277, 16-31-00173).
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Re z < z2}. Tozda

P (wo)
N

(%Sf’(xl)'HO(fl+1)+<P(£E1+2)+...+s0(x2—1)+

+ %w(xz)> +$ (¢($1+1*%)+¢($1+27%)+...+

1 1
+g0(x2—1—ﬁ)+g0(xz—ﬁ))+...+

P(U]J\Jf\f—l) ( (

N N -1
PRI B Bk SRS S e

+ N N

x2

dole=1- M0 e - Noh) = fo@as

z1

Jr

S| =

(@ (1 —iy) F (y) + ¢ (x1 +iy) (1 + F (—y))]dy—

.| =

0\8 0\8

[ (z2 — iy) F (y) + ¢ (z2 +iy) (1 + F (—y))]dy.

B. P. Kysnukos (KpacHosipck, Cubupckuil degepaabHBIi yHUBEPCUTET)
v.r.kulikov@mail.ru
KPUTEPUM CXOANMOCTU NHTEI'PAJIA MEJIJIMHA-BAPHCA [1JI5 PEIIIEHUS CUCTEMBI
AJITEBPANTYECKUX YPABHEHU !

I'. Mesunn B 1921 rony npusen unrerpas Mesnuna-BapHca, npe/craBisionuii pemienue y(x) IpUBEJEHHOIO aarebpanieckoro
ypaBHEHUS BUJIA

yn+m1y”71+...+xn_1y71:0.

DTOT MHTErpaJl UMeeT HEIyCTyIo 00JIACTh CXOJIMMOCTH, OHA OIIPEeJsieTCs YCIOBUSAMM Ha apryMeHTh! 0; = argx;. IlosHas
06J1aCTh CXOJMMOCTH TaKOro MHTerpaJia Oblia [0JlyYeHa CPABHUTENbHO HEJAaBHO B craThe VI.A. AnTHnosoii [3]

B nmacrosmeit ctarbe peds uaeT 06 aHAJTOTMIHBIX UCCAEIOBAHUAX B MHOTOMEDHOI curyaruu. PaccMoTpum cuctemy anredbpa-
WYeCKUX ypaBHEHUH BHUIaA

v+ > eyt —1=0,j=1,....n, (1)
AeAl)
rne AY) C Z". Takxe BBeseM obosHadenue A 1= L AD nna JIU3BIOHKTHOM CYMMBI MHOYKECTB A, MorHocTh MHOXKeCTBa A

j=1
oboznaunm N. MuoxkecTBo kK03(hdunuentos cucremst (1) npoberaer BEKTOPEPK MIPOCTPAHCTBO C* 2 CY, B KOTOPOM KOOP/[MHATEI

TOUeK T = (I ) UHIEKCUPYIOTCH deMeHTaMu A € A. ['pyniry KoopZuHAT, COOTBETCTBYIONLYIO HHIIEKCAM A € A Mp1, kak npaBuIIO,
(@) :

A A A(n) A
BBIZE/AEM 3allUChIo Ty, Ipu 3ToM oToxkaecTsiag C™ ¢ mpocrpancTteom C X...xC ; “HOTIA, [Tt 91eMeHTOB u3 C MBI
HCIIOJIb3yeM ODO3HAYEHUE Ty, A € AD,
MuoxkectBo A Takxke GyneM TPAKTOBATH KAK MaTPUILY

A= (A“),...,AW) - (/\1,...,/\N),

CTOJIBIAME KOTOPOH SIBJIAIOTCS BEKTOPHI A° = (/\}f, e )\'fl) n3 mokasareseil MOHOMOB cucreMbl (1). 31ech umeeTcst BBULLY, 9TO
6ok A MaTpuipl A COOTBETCBTYET i-My YPABHEHUIO CHCTEMBI (1), a mymeparmst cron6uos A\¥ BHyTpn kaxkmoro mz 6iokoB
A npoussonsuas, no duxcuposannas. CTpoks Marpuibl A Mbl 06o3maunM @;, j = 1,...,n. Hac Gymer uuTepecoBarh BeTBL
pemtennst y(x) = (yi(x),...,yn(z)) cucremsr (1) ¢ ycaosuem y(0) = (1,...,1), koTopyio Ha3oBeM riaBHbIM pernenneM. Ciemyst
paboram [2], [4], moroMy y* = yi!...yh" rmaBHOrO pemenusi y = y(z) AAHHON CHCTEMBI OCTABMM B COOTBETCTBHE MHTErPAJ
Mennmuua-Bapsca:

n

[0 () I (5= 2 tenw)

2 | (

z~ “du, (2)
'y+zRN H I

j=1

Q(u)
—mlenw+ 2w+ 1)

AeA()

L ABTOp mommepsxan rpanToM Ilpasurenscra PP 1y1s MCCIeJOBAHMI O PYKOBOACTBOM BELYIINX ydueHbIX B CHGHpPCKOM deaepasbHOM
yHuBepcuTere, gorosop Ne 14.Y26.31.0006
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r7ie BEKTOD Y BBIOMPAETCS M3 MHOIOTPDAHHUKA

N .
{’lL € IR>0 : <50]'7u> < Wj,J = 17 "'7”}7
a Q(u) — MHOrOYJIEH BBIparKaeMblil OlpeIenTeneM

Qu) = ﬁ det )

ma...

n

®3)

8 (s — (s w)) + (98, u®)

ij=1
Wurerpan (2) nosydaercss popMasbHBIM BBIYHUC/IEHHEM IpeobpasoBanust Mesmna s y* (2) ¢ momombio 3aMeHbl (nHea-
pusanum).
PaccMOTpEM MaTpHIBI COCTABIIEHHbIE U3 ITOKa3aTeJlell MOHOMOB, BXOAAIuX B cucreMy (1) crremyrommero Buaa:

1
AL A
Az
_ ) NT .
e Kaxkplil Bekrop-cronber AV = ()éj ). )\g)) npoberaer cooTBercTByoMee MHOKecTBO AV

By,ﬂ;eM Ha3bIBaTb MUHOD MaTPUIIbI IVIABHBIM, €CJIX HOMEPa OTMEYEHHBIX CTPOK COBIIa/Jal0T C HOMEpaMU OTMEYE€HHbIX CTOJ'I6HOB.

Teopema. Hrmeepaa (2), coomeememeyrowull pewernuto cucmemv arzebpauseckur ypasrwerut (1), umeem nenycmyro o6-
AGCTD CTOOUMOCTIY 0206 U MOABKO mozda, K020a 60 6cex mampuuar 6uda (4) 6ce 2AA8HbBIE MUHOPDL NONONHCUTNEADHDL.

B nmokasarenbcrBe ¢hOPMYJIUPOBAHHON TeOpeMbl ncnosbdyercsa pesyiabrar JI. Humbcon, M. ITaccape n A.K. Huxa (cm. [1]
nnn [5, pasgen 4.4.1]) o MmHOXKecTBe cxomumocT MHTerpata Mesummna-Bapaca. Kpome Toro BaKHyI0 poJib B JIOKa3aTeNbCTBE
urpaer Teopema o pasbueHnu npocrpascTBa R Ha MHOrorpasHble yrisl [6, c¢. 134]

Crmncok aurepaTrypbl
[1] Nilsson L., Amoebas, Discriminants, and Hypergeometric Functions, Doctoral Thesis, Department of Mathematics, Stockholm
University, Sweden, 2009.

[2] Y. A. Anrrunosa, Bupaosicernue cynepnosuyuu obwur aszebpauneckur Pynrkyul wepes zunepzeomempuueckue padv, Cub.
MareM. XKypH., 44:5 (2003), 972-980

[3] . A. Arrunosa, Obpawerus mHozomeprvix npeobpasosanul Mearuna u pewenus anzebpavueckur ypasrerud, Marem. cb.,
198:4 (2007), 3—20

[4] B. A. Crenanenko, O pewenuu cucmemv, NN aA2e6pAUECKUT YPASHEHUT O NN HEUBEECTVHBIT C NOMOULDIO 2UNEP2EOMEMPU-
weckux Pynxyul, Bectn. Kpacuospek. roc. yu-Ta, 2003, Ne 1, 35-48

[6] Campixkos T.M., ITux A.K. I'unepreomerpudeckue un anrebpandeckne dbyHKIuu MHOrUX nepemensbix. - M.: Hayka, 2014. -
408 c.

[6] IIpacosos B.B. 3amaun u teopembl auHeitHoi anre6pel. — Hooe nsn., nepepa6. — M.: MITHMO, 2015. — 576 c.

10.JI. Kyapsimios, /1. B. TperbsakoB (Cumdeponons, Poccuiickas ®eneparusi)
dvttvd@mail.ru
O CEMEHNCTBAX J-CAMOCOIIPSAXKEHHBIX JNJIATAIINN

IIycte A — NJIOTHO 3aJaHHBIN JIMHEHHDIH OIEpPATOP € HEIyCTHIM MHOXKECTBOM DPEryJIsIPHBIX TOUYEK, Hampumep,—i € p(A) ,
HeficTByOmMil B TUIb0epTOBOM mpocTpancTie §). B mpocrpancree H = D_ @ H D Dy, rae D4 — ruibbepTOBBI IPOCTPAHCTBA
¢ nHAeOUHUTHBIMU MEeTpUKaMu J4, CTpOUTCA cemeiicTBa J-camoconpsizkéHubix munarammii (J = J_ @ [ & J4) oneparopa A.
CemeiicTBa OPOXKIAEHBI J+-CUMMETPUYECKIMU, MAKCUMAJILHBIMY B IIPOCTPAHCTBAX D4 olepaTopamu, J4+-METPUKU CTPOSITCS IO
nedeKTHBIM OIlepaTopaM UCXOTHOrO omeparopa A.

A.B. JIo6ona, B. . Cykosbix(Boponexk, Poccust)
lobvgasu@yandex.ru
O TOJIOMOP®HO-OJTHOPOIHBIX ITNITEPIIOBEPXHOCTAX OBIIIETO ITOJIOXKEHUA B C?

IIycThb BemecTBEHHO-aHAINTHYeCKas TuIeposepxuocts M B C* umeer HopMambroe ypasuenue Mozepa ([1])

Imzsz = (|21|2 + |22\2) + Z Niim(z,2)(Re z3)™ (1)

k,0>2,m>0
u ynosserBopsieT ycsosuio "obmmoctu nosoxkerust” ([2])

Nago = E3 + pukFo, p €R, (2)
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e Bs = (2122 + m21)(|a1[* — [22]*), Bo = |za|* — 4]z *[zaf” + |22,
B cuay [3] ogroponayto nosepxaocts (1)-(2) oxHo3HAaUHO onpenensitor 16 BemecTBeHHBIX K03ddumeHToB n3 ypasHenus (1).
Teopema. [oromopdro-odnopodnas eunepnoseprrnocmv (1)-(2), ydosaemsoparouwas donosnumenrvrnomy ycaosuto pp = 0,

00HO3HAUHO ONPEIEAAEMCA WeCMePKOT ONOPHHLT KoIPPuyuenmos mHozousena N3zo U 00HUM KoapPuyuernmom mrozourena Niso
u3 ypasrenus (1).

IIpennoxkenue. [Ipu ycrosuu 8ewecmEEHHOCMU BCET WECMU ONOPHBIT KoaPPuyuenmos mruozousera Nazg 00nopodHasn no-
8epTHOCTL onpedeasemcs moavko umu. Camu smu onoprole Koadduyuenmo, Yoo8AEMBOPAIOM CUCTEME U3 NAMU NOAUHOMU-
ANLHOT YPABHEHUT.

IIpumep (Aranos). Tpy6ka Hax abdUHHO-OIHOPOJHBIM OCHOBAHUEM T'1T3 = x5 — xf/ ® B R? umeer B ypasHenun Buza (1)

muorowieH Noyg = F3 U BEIeCTBEHHYIO OIOPHYIO IIECTEPKY.

Caenctsue. "Bbausu" noseprrnocmu Amanosa cywecmsyem He 6oaee yem 00HONAGPAMEMPUNECKOE CEMETUCTMEO 00HOPOOHVLT
nosepxrrocmeti ¢ mrozounerom Nosg = E3 U 6€UeCMEEHHBMU ONOPHBLMU WECTNEPKAMU KOIPPUUUEeHMos mHo2ouaeHa N3oo.

JUTEPATVYPA
1. Chern S. S., Moser J. K. Real hypersurfaces in complex manifolds // Acta Math. 1974. V. 133, N 3. P. 219-271.
2. JIoboda A. B. O6 onpezesieHun 0HOPOIHOM CTPOTO IICEBI0-BBIILYKJIOH IUIEPIIOBEPXHOCTH 110 KO3 MUIMEHTAM €€ HOPMaAJIb-
Horo ypasrenusi. // Marem. 3amerxu. 2003. T. 73, Vol. 3. C. 419-423.
3. Jlo6oda A. B., Cyxoswx B. H. Vicnosib3oBaHne KOMIIBIOTEPHBIX aJlOPUTMOB B 3aJa4e KO3(PMUIIMEHTHOTO OIUCAHUS OHO-
poaubix nosepxuocreil // Becruuk BI'Y. Cucremubriit ananus. 2015. N 1. C. 14-22.

N. A. Jlonarun (KpacHosipck, Poccuiickaa ®Penepanys)
alvamgen@gmail.com
OJHO INPUMEHEHUE JIOTAPU®MMNYECKOT'O BBIYETA K BBIUYVCJIEHVIO TPOIIMYECKNX
T'MIIEPIIOBEPXHOCTEM 2

PaCCMOTpI/IM MHOTI'OJICH

F(z) = Z caz® (1)

acACZ™
rze kKoaddurmentsl ¢, npunagexar nosmo C{{t}} dbopmanpubIx Ipo6GHOCTENEHHBIX psifioB OT nepemeHHoit t. [lycrs deg(u) —
nopsaoK obpammenns B HOub paga u € C{{t}}. HamoMunm, 9T0 TpONMYECKUM HOIyKOJBIOM HA3bIBAETCS MHOXKeCTBO R U {00} ¢
JIBYMsI onepaisivu: © @y = min{z,y}, £ © y = x + y. Tponukanusaiueit Mmuoroutena (1) HasbIBAETCs CIIELYIOIIEE BBIPDAYKEHUE:

Fr@)= @ des(ca)s™ = min (deg(ca) + (0,2)) @)
a€ACL™

TponnvecKoil rUNepHoBEPXHOCTHI0 HA3BIBAETCSI MHOXKECTBO Takux T € R™, 4T0 MakCHUMyM B BbIpaykeHHH (2) JOCTHraeTcs
KaK MUHUMYM OBaK7Abl. 3BecTno [1], 9TO Tpommdeckas IMIIEPIOBEPXHOCTD, ONPEIEIIEMAas MHOTOWICHOM (2) COBHAZAET CO
MHOZKECTBOM

U = {(deg(u1),...,deg(u,) € R" | f(u1,...,u,) =0} (3)

B noksage ma nmpuMepax GyJeT OmMcaH CIocod CBEJCHUS MOCTPOSHUST MHOYKECTBA (3) K PEIICHHUIO yPABHEHHS C OJHAM HEH3-
BecrubM Haz nosem C{{t}}, koropoe BosMOxkHO 1O anropurmy Hpiorona-II1bnio30, KOTOPBIH SBJISETCA KOHCTPYKTUBHBIM JIOKa~
3aTeJIbCTBOM TeopeMbl 00 anrebpamndeckoii 3amkuyroctu nons C{{t}}. Ha npumepax nokasaxo ucnosbszoBanue teopeMsl FOxxa-
KOBa [2] 0 IpuMeHeHHn KPaTHOro JiorapudMIUeCKOro BelUera K 3ajaade obpaineHus GyHKIUH K IOCTPOEHNI0 MHOXKecTBa (3).

REFERENCES
1. Speyer D., Sturmfels B. The tropical Grassmanian. // Adv. Geom., 2004. T. 66, Vol. 4. P. 389-411.
2. FOoicaxos A.Il. O npumeHuu KpaTHOrO JIOrapu@MHUYECKOrO BbIYETa JIJIsi PA3JIOYKEHUsI HEesIBHBIX (DYHKIMIA B CTEIIEHHbIE

psaapl. // Marem. ¢6., 1975. T. 97(139), Ne 2(6), c. 177-192

A. 1. Mkprusin (KpacHosipck, Poccust)
Alex0708@bk.ru
IIPOOOJI2KEHUE CTEITEHHBIX PA/1I0B B CEKTOPUAJIBHYIO OBJIACTD ITVTEM
VHTEPIIOJIANNN KO®PUIIVEHTOB

Paccmorpum n-KpaTHBI# CTEIIEHHON Psit

fz2) = fr". (1)

k

2Pa6oTa, BBITIOJHEHA TIPU MOIEpKKe rpanTa IlpaBurenscrsa P® st MpOBEIEHHsT MCCIIEOBAHMIT IO/ PYKOBOACTBOM BEAYIINX yUEHBIX
B Cubupckom denepanbaom yausepcurere (morosop Ne 14.Y26.31.0006)
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Cuienys B. Banosy [1], BBemeM cieayroniee MHOXKECTBO
T,(0) = {v € R" : In|p(re’?)| < vir1 + ... + vnrn + Cu o}, HEPABEHCTBO BBITOMHsETCs Jist T060ro 7 € R} TPH HEKOTOPO
koucraure Cy 9. Obo3HauUM

Tp= () Te(b1,....00),

0;=+%
M, ={vel0,n]": v+e€Ty, v—e¢T, nnamoboro € R} }.

HyCTb G CEeKTOpHUaJIbHOE€ MHO2KECTBO BU/Ia

c= | 6. 2)

VGMg,
G, =(C\A,,) x..x (C\A,,)aA, —cexrop {z =re'’ € C: 0] < a}.

Teopema Cymma pada (1) anarumuuecku npodosstcaemes 6 cexkmopuasvryro obaacmv G suda (2), ecau natidemcs um-

mepnoaupyrowas xKoaphuyuenmu, [ ueaas Pynryus o(() sxcnonenyuasvrozo muna u eexmop-pynxyua v(0), sadannan na

xyoe [—3,5]" u npunumarowas snavenus 6 My(0), daa xomopovix

v;(0) < alsinb;| +bcosb;, j=1,..,n,

¢ nexomopwvimu Konemanmamu a € [0,7), b € [0,00).

B mokazarenbeTBe HCIOIb3yeTCst TEOPUsi MHOTOMEPHBIX BBIUETOB U IMIPUHIUIT PA3IEIAIONIX [UKJIOB, [TO3BOJISIONINI BHIDA3UTH
unTerpas MmepoMopdHoii quddepeHuanbHON HOPMBI IO OCTOBY MOJIMIPA Y€PE3 CYMMY JIOKAJIBHBIX BbIMETOB BHYTPH IOJUIPA
[2].

REFERENCES

1. Hsaros B. K. XapakTepucTuka pocTa Iejaoi OYHKINNA ABYyX HEPEMEHHBIX U €€ MPUIOKEHNE K CYMMUPOBAHUIO JIBOWHBIX
creneHHbIX psAnos // Mar. cbopuuk, 1959, 1.47(89), u.1.

2. Tsikh A. K. Multidimensional residues and their applications.// AMS. 103, Providence, 1992.

E. M. Muzalevskaya (Krasnoyarsk, Russia)
ekaterina-m09@mail.ru
COAMOEBA OF DISCRIMINANT FOR TETRANOMIALS

Coamoeba A}, of an algebraic set V' C C™\{0} is defined as the image under projection Arg
Arg z = (arg z1,...,arg z»)
to the real torus T" = (R/27Z)".
We consider reduce algebraic equations of the following type
1+ zy + zmy™ +y™" =0.

Denote by A = A(zy, &) the discriminant of a such equation. Its discriminant set V = {x € C"! : A(z) = 0} admits follow
parametrization [1]

ns (n—=0s+n—m @
X = —
(n—0s+n—m Is+m
o n (n=Ds+n—-m W
T (n—=Ds+n—m Is+m '

Using this parametrization we describe the construction of the coamoeba Ag of the discriminant set V.
In the special case when m = [ + 1 this construction was did in [2].

REFERENCES
1. Passare M., Tsikh A. K. Algebraic equations and hypergeometric series.// The Legacy of Niels Henrik Abel, Springer-
Verlag, Berlin, 2004. P. 653-672.
2. Nilsson L., Passare M. Discriminant coamoebas in dimension two.// Journal of Commutative Algebra, Volume 2, Number
4, Winter 2010. P 447-471.

E. K. Mbiuknna (KpacHosipck)
elfifenok@mail.ru
BBIYETHBIE MHTETPAJIBI OJId CITEITMAJIBHBIX CUCTEM HEAJITEBPANMYECKUX
YPABHEHUIT

1Pa6ora BhImosHena npu dunancopoi nomaepxke PODU (npoextnr 15-01-00277, 15-31-20008, 16-31-00173)
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B pabore [1] paccmarpuBaercsi cucreMa HeaaredbpandecKux ypaBHEHUN CIENUAJILHOIO BUIA
fi(z) =(z1 —ain))™ .. - (zn—ain) "+ Qi(2) =0, i=1,...,n,

rae z = (21,...,2n), Mi; — HATypaJbHble Yncaa, Q;(z) — uenble GYHKIMN a;; — pas3IMUHbIE KOMIUIEKCHBbIE dnca. IlokasaHo,
YTO CTEIIeHHbIE CyMMbl BBIUUCJ/IAIOTCA C IOMOIIBIO BBIYETHBIX MHTErPAJIOB, IIUKJ/IbI NHTETPUPOBAHUA B KOTODBIX 3aBUCAT OT BU-
na cucreMbl. [lomydenbl dbopMysIbl [j1s1 BBIMNCIEHUS CTEIIEHHBIX CyMM. B KadecTBe IPHUJIOXKEHUsI HaiEeHbI CyMMBbI HEKOTODBIX
JIBOMHBIX PsJA0B, HAIIpUMED.

Paccmorpum cucremy ypaBHeHHIT

sinv/ai1z1 — azz2 < ( aizi — a222)
21,%2) = —F/—— = 1—-———) =0,
Az, 22) Vaiz1 — a2z kgl k22
siny/—b1 21 + bazo _ lo_ol (1 _ *b1212+2b222) —0.
vV —=bi1z1 + bazo s=1 s

Ha ocnose JOKAa3aHHOI'O B CTaThe IIOJIydYeHa

fa(z1,22) =

Teopema 1. Cnpasedauso urnmeezpasvroe npedcmasienue

i ai1bs — asby TI;4 B 774(a1a2 + blbz) _ ﬂ(\/a1a2 + vV b1b2)<(3)
Pyt (CL182 + b1k2)(a252 —+ b2k2) 36 180a1b2 2/ a1ba

1 @ a a
_ bi+/ 1n2y-2@1(€2\/gw,€2 ﬁ7r;e4\/g7r7u)dy—
Vo (v ) b

1 b—tz’rr blw b—27r
7\/§'+/ any_Z%(ez,/aQ 762\/; ;64\/2 ) dy,
bz 4\/£7r 0
21e Vo2 —1

2de 2@y (e, e?'; e, 1) — Gasucnovui eunepeeomempuseckuls pao.
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THE RESULTANT FOR CERTAIN TYPES OF ENTIRE FUNCTIONS

Theorem 1. Let an entire function g*(z) and a polynomial f(z) with roots au, ..., an have next Taylor expansions:
" (z) = Zb;k)zj =b o b
§=0

f(z):Zaizi:a0+alz+...+anzn

Then we have the formula: -
nbS b{k) A A%
n 1 n—1 an 0 . 0
S, = ; gk(ai) _ W}gnoo @ 2an—2 An—1 an . 0
MAn—m  OGn—m+41 An—m+2 - -- an

Theorem 2. The resultant for an entire function g(z) and a polynomial f(z) is expressed by the entered sums in the following
way:

S 1 0 0
" Sa S1 2 0
1 .
R(f, g) = H g(ak) = E S3 Sa S1 . 0 7
Sn Snfl Snfz Sl

Also we derived the factorization of an entire function of finite growth with finite amount of zeros that allows us to consider the
function as a polynomial and an explicit determinantal formula for the nth power of the Taylor expansion of an entire function.

3PaGoTa BBIIOJHEHS IpU (PUHAHCOBON HomepKkKe PODI (npoekt 16-31-00173)
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U.B. Oranucsu (EpeBan, Apmenns)
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0O KO®PUIIMEHTAX TEUJIOPA AHAJIMTUYECKUNUX ®VYHKIINU KJIACCA N,

O6o61masi Kj1acc MepOMOPQHBIX B €IMHUYHOM Kpyre PyHKIMiI orpanudenHoro suja P. Hesamnuuubr, M. M. Ixpbarmisn
BBOJUJ B paccMoTpenue Kinacchl No (—1 < a < +00) u npoussesieanst By, KOTOPbIE B CIIENUAILHOM Crydae o = () mpeBpaImaioTcst
B npoussejieare Bisamke. MuoxecrBo anajurndeckux GyHkuuil kiaacca N, obosHadeHo 4epe3d Ao, tae A = Ap- kiacc A.
OcTposckoro.

M3BeCTHBI ONEHKHU TEHIOPOBCKNX Kodddunmentos dbyukmmii kimacca Aq(—1 < a < 0) n npomssenennit Bo(—1 < a <0) u B
B 3aBUCUMOCTH OT IIJIOTHOCTH HyJieii, nosy4derubie C. Mepreaganom, C. Crenansinom, 1. Hetomanom , H. ITanupo, H. Bepounkum
U JAPYrUMHU.

B pabore 3TH OLEHKN pacnpoCTpaHeHb s GpyHKImit Kmacca Aq(—1 < a < 400). [omy4enst onenkn myrst GyHKIUI KIaCCOB
A%L(—1 < a < 0) - cienuagbHBIA MOJKJIACC OIPAHUYEHHBIX aHAJUTHYECKUX DyHKIui No. [losyueHbl Tak:ke HEKOTOPBIE CBA3U
MeXJy pacupezeienneM Hyseil u kosddunuentamu Teiisopa npoussenenuit Bo(—1 < a < 0) u B.
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2. Horcpbawsr M. M., Baxapan B. C. Knaccer n rpanngsbie cBoiicTBa dyHKImI MepoMopdHubIx B Kpyre. M. Hayka. 1993. 224 c.
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H. A. ITaBnos (BuagusBocrok, Poccust)
npamcs@gmail.com
OILIEHKA INIBAPIIMAHA T'OJIOMOP®HBIX OJHOJIMCTHBIX ®YHKIINU

ITycrs dyukuust f ronomopdua B emurmanom kpyre U = {z € C : |z| < 1} u ynosnersopsier yciosuwo |f(z)] < 1
npu z € U. Touka z, |z| = 1, Ha3pIBaeTCA HENOABUAKHON I'DAHUYIHON TOUKOH PyHKIMHU f, €Ciid CymecTBYeT yIJIOBON Hpeest
V4 2im f(¢) = z. Tlo emme 2Krosmma—Bosbda cymecrBoBanue yryioBoro npejena f(z) B HENOABUKHONW IPAHUYHON TOYKE 2z Bjle-

—z

4eT 3a coboil cymecTBoBaHue yryoBoit mpoussoHoit f'(2) [1, c. 79-83]. B menasmeit crarbe |2, Teopema 6] moiyuena HUKHSAS
onenka f'(e?)f'(e="), saBucamas or Bemmummbr ®(f(0)). 3meck & ecth ApoGHO-THHEHHBIH aBTOMOpdU3M Kpyra U, Takoii,
aro ®(£(0)) € (0,1), (e*?) = . B nammoit paGoTe ycraHaBIMBAETCS TOYHOE HEPABEHCTBO, BKJIOYAIOIIEE MTPON3BEICHIE
() f'(e”*®) u mBapuuan, BoraucIeHHEL B Touke z = 0. ClleAyiolee yTBEPKIEHHE IOy YeHO METOIAMHI TEOPUU MOTEHIUATA

[3].

Teopema 1. Jlas a1060U 2os0mopdrot u odnosucmHolt 6 kpyee U dynkyuu f ¢ HENOOBUHCHBIMU 2PAHUYHBMY MOUKAMU
et? g e (0,7) swnoanaemes nepasencmeo

s <6 (1= O ) ~ sl el

1— ®*(£(0))
1— 28(f(0)) cos 0 + B2(f(0))

Pasercmeo docmuzaemces 6 caywae mootcdecmeeHHo20 0m06pao+cemm.

— 3log

Pabora Boinosnena npu dunancosoi nogaep:xkke PH® (npoekr 14-11-00022).
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ON A NON-COERCIVE STURM-LIOUVILLE PROBLEM FOR THE LAME SYSTEM

Let D be a bounded domain with a Lipschitz boundary 9D in R3. Let S € 9D be an open (in the relative topology),
connected set with a piece-wise smooth boundary 95 and Y C D be a closed set on 05 and p be a weight associated with it.

Denote by H*7(D), v € R the weighted Sobolev type spaces as the completion of C* (D)-functions, vanishing on Y, with respect
to the norms induced by the inner products:

()i = 5 (A0, o) s =0, 5=1

la|<s LZ(D>7
(u,v) s (D) = (U, V) govt+s(py + (P 7w p~ V) s (D), s € (0,1).
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Let Lo be the operator of the Lamé type on R:
Lo(x,0) = ;LV3*V3]3 + A+ /L)V3V3*,

here p > 0, 2 + A > 0 are the Lamé constants The operator Lamé admits a factorization Lo(x,d) = D*D, where © =

\/ﬁ rots
iV 2,u + Adivs ’

We consider a non-coercive mixed problem:

(£o+a1©+ao)u: f in D,
u=0 on S,
Bu = (bi(z)vo + bo(z) +0-)u=0 on 0D,

here 9, is a matrix of tangential partial differential operators on 9D, vp = Z?:l DD, par € L=(D), p*ao € L™(D), bi(x)
is an invertible matrix on S. Let H*7(D) be the completion of C''(D)-functions, which vanish on S with respect to the norm
induced by the Hermitian form

(U, V)45 = (DU, DV) o, (py + (@004, V) gov (D) + (b1 "bo,0t, V) o (9 D\ )

and H™7(D) be the dual space for HTY (D) (here ap = ao,0 + ao,1, bo = bo,0 + bo,1). We are looking for solutions in H+‘7(D)
with data in H~7 (D). We prove the continuous embedding H*7 (D) — H%_G’W(D) for all € > 0 (for @ it can not be improved),
and the Fredholm property of the problem under reasonable assumptions on ag,0, b1 and bg,o.
REFERENCES
1. Peicheva A. A., Shapunov A. A. On the completeness of root functions of Sturm-Liouville problems for the Lamé system
in weighted spaces. // Jornal of ZAMM (Z. Angew. Math. Mech.), 2015. V. 95, no. 11, 1202-1214.
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RIEMANN BOUNDARY VALUE PROBLEM IN WEIGHTED SPACES

Let p(t) = |t — t1|**...|t — tm|*™,tr € T, where T = {t, |t| = 1} is unit circumference and ax, k = 1,2...m are real numbers.
By
pr(t) = p" (O)|r°1t — to|™ |0t — |
we denote p*(t) = [t — t1| ™ .|t — t1| ™,
1, ifar<—1,
ok =
0, ifar>-1,

[ak] +1, if ay isn’t integer,
ng =

ak, if a is integer
A = ag — ng. It’s clear that \x € (—1,0] and p*(¢) € LY(T).
Let’s consider problem R in the following statement:
Problem R. Let f is arbitrary function in 7 belonging to the classes L'(p). Find analytic function ®(z), ®(c0) = 0in DTUD™,
where DV = {z;|2| < 1}, D™ = {2;|2| > 1} such that

im0 (rt) — a(®)® () — F(D)11(,,) = O, (1)

Where a(t),a(t) # 0 is arbitrary function from C°(T),8 > 0, ®* are distinctions of function ® in D respectively. Let
k =1inda(t),t € T. Analog problem where p(t) = 1 is investigated in [1].

In this work it is found that if an + Kk > 0, then problem R is solvable for any function f from L'(p). In case of

k=1
m

an + k < 0 are given necessary and sufficient conditions for the solvability of this problem. Besides, solutions are given in
k=1
explicit form.

References

[1] I.M. Aiipanersn. Paspoisnas 3amada Pumana-Ilpusanosa co cmemennem B xiacce L'. Uss. AH Apm. CCP mar. 1990,
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I.T. Ilerpocsin (Boponexk, Poccust)
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O MIPUJIOXKEHUSIX HEJIMHENHOI'O AHAJIN3A B TEOPUU JANODPEPEHITMAJIBHBIX
BKJIIOUEHUI APOBHOTI'O IIOPAIKA

ITycrs E - 6anaxoso npocrpascrso, C([0, a]; F)- upocrpancTso HenpepbiBHbIX dyHKuuii Ha [0, a] co sHauennsvu B E. Cum-
BoioMm Kv(FE) 0603HaIMM COBOKYITHOCTH BCEX HEITYyCTBIX BBIMYKJIBIX KOMIIAKTHBIX MOAMHOXKECTB F. B mokmaze mbl BHavase
paccmaTpuBaeM 3aady Ko st auddepeHImaabHOro BKIIIOUEeHs JPOOHOrO MOpsiJiKa B IPOCTPAHCTBE F, CJIeIYIOIIEro BUIA:

Diz(t) € Ax(t) + F(t,z(t)), t € [0, a],

z(0) = zo,
rae DY, 0 < g < 1, - apobuasa npoussomuas Kanyro, F : [0,a] x E — Kv(FE) - muoroznaanoe orobpaxenne, A : D(A) — E -
JIMHEHHBI 3aMKHYTHI orrepaTop B E (He obs3aTebHO orpanudenusii), nopoxaomuit Co- momyrpynmy {T'(t)},~, u 2o € E.
3arem, MBI paccMaTpuBaeM 3ajady Komm s muddepeHnmaabsHOro BKIIIOYEHUsT TPOOHOTO TMOpsIKa B IIPOCTpaHCTBe F,
CIIeJTYIOIETO BUJIA:

Diz(t) € F(t,z(t), D z(t)), t €[0,d],
z(0) = zo,
rae D?,0 < ¢ < 1, - npobrast npoussonnas Kamyro, F': [0,a] x E x E — Kv(E) - MHOro3HauHoe oToGparkeHue.
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ON NON-COERCIVE MIXED PROBLEMS FOR PARAMETER-DEPENDENT ELLIPTIC OPERATORS

Let D be a bounded domain with a Lipschitz boundary in the complex space C". Consider a second order parameter-
dependent partial differential operator A(z, 9, \) of a divergence form

Az 0, u=— 3" 8, (ai;(2)0)u+ Y a;(2)8ju + ao(2)u + Naf (2)u,

ij=1 j=1
and the first order Robin type boundary differential operator
B(z,0)u = b1(2)0,u + bou,

where 8, is the complex conormal derivative. The coefficients a; ;(z), a;(z), ao(2), al?(z) and bo(2), b1(z) being bounded
measurable complex-valued functions in D and on 9D respectively. We also allow the function b1(z) to vanish on an open
connected subset S of 9D.
We consider the following family of boundary value problems. Given data f in D and wo in 9D, find a distribution u in D,
which satisfies
A(z,0,)u=f in D, (1)
B(z,0)u = uo on OD.

We suppose that, for each z € C™, the matrix (a; j(z))i=1,...,n is Hermitian and there is a constant m > 0 such that

.....

=1
> ai (@) waw; > mwl?, (2)

for all (z,w) € D x (C™\ {0}).

We had proved that weak formulation of problem (1) is a fredholm family of non-coercive mixed problems. Also we had
consided the spectral properties of such problems.
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IMPEACTABJIEHUE JIJUCKPUMMWHAHTA CUCTEMBI AJITEBPANYECKUX VPABHEHUN YEPE3
MHOTI'OMEPHBIE CTEIIEHHBIE CYMMBI KOPHEM

Iycrs I = (f1,..., fn) — HyabMepHBI naean B Kosblie MHOrowreHos Clzi, ..., z,]. X0OpoIIo n3BecTHO, 94TO B 3TOM Ciydae
BEKTOPHOE IIPOCTPAHCTBO

A=Clz,...,za]/1
naja nojiem C obnagaer KOHEYHLIM MOHOMUAJILHBIM 0a3MCOM
B = ﬁo ﬁd @ N 0 n
={z",...,27 }, g e Nu{oph™
HanoMHUM, 9TO MHO20MEPHDBIE CMENEHHBIE CYMMDB, KOPHET, — 9TO CyMMbBI BHIA
s = E a? = E v el
a€Ve(I) a€Ve(I)

rae Ve(I) — HyseBoe MHOXKeCTBO nzeasa I.
PeBusust u3BecTHOro pesynbrara, 0606maonero reopeMy CHIbBeCTPa-DPMUTA O YUC/IE BEIIECTBEHHLIX KOPHEH MHOrOWIeHa
C BeleCTBeHHbIMHU KO3(hduIueHTaMu Ha MHOTOMEPHBIH cily4dail, u3 [1] H03BOJISIET Oy YUTh CJIELYIONLY 0

Teopema Juckpumurarm cucmemvs ar2ebPaUveckuUT YpasHeHUl

fi=...=fn=0
donycxaem npedcmasserue
SEO Sﬁl N Sﬁd
SBI 861"!’51 551+Bd
D=\ . ) -
Spd  Spdypl ce. Sgdypd

REFERENCES
1. Pedersen P., Roy M.-F., Szpirglas A. Counting real zeros in the multivariate case. // Progress in Mathematics 1993.
Vol. 109. P. 203—-224.

D. B. Rokhlin (Southern Federal University, Russia)
rokhlin@math.rsu.ru
ASYMPTOTIC SEQUENTIAL RADEMACHER COMPLEXITY OF A FINITE FUNCTION CLASS

The notion of sequential Rademacher complexity was introduced in [1]. Let (£;)j=; be independent Rademacher random
variables: P(e; = 1) = P(e; = —1) = 1/2. Consider a set Z, endowed with a o-algebra ¢, and a collection F of Borel measurable
functions f : Z — R. For any sequence of functions z, : {—1,1}""' — Z, n > 1, where z; is simply an element of Z, put

B 1 - t—1
_ﬁEigg;stf(zt(El ))-

By aT we denote a sequence (a1, ...,an). The sequential Rademacher complexity of the function class F is defined by R, (F) =
sup Rn (F, 27).
=7

The incentives to study this quantity come from the online learning theory. For a finite function class F = {f1,..., fm} we
characterize R*(F) = limy— o0 Rn(F), which we call the asymptotic sequential Rademacher complexity of F, in terms of the
viscosity solution of a G-heat equation.

Theorem 1. Denote by I' the closure of the set {(fi,...,fm)(z) : 2z € Z} C R™. Let v : [0,1] x R™ — R be the unique
continuous viscosity solution of the problem

1 i
—ve(t,x) — 5 5161112 Z Y'Y vew; =0,
YL =1

v(l,z) = max{z1,...,Tm}, x€R™,
satisfying the linear growth condition: |v(t,x)| < C(1 + |z|). Then R*(F) = v(0,0).

In the language of Peng’s sublinear expectation theory, R*(F) can be regarded as the sublinear expected value of the largest
order statistics of a multidimensional G-normal random variable. We illustrate Theorem 1 by deriving upper and lower bounds
for R*(F).
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ACCELERATION OF THE CONVERGENCE OF GREEN’S FUNCTIONS SERIES REPRESENTATION
FOR A TURBULENT FLOW IN THE CHANNEL

Let us study the two-dimensional turbulent flow of a non-viscous incompressible fluid in the channel of constant width:
0 < y < b. The Navier-Stokes equations can be written in terms of the stream function ¢ and the vorticity function (:

o _ 9, 34 _% 31/’ _Ou_bv_

where v is the kinematic viscosity. If the flow rate @ is known then the boundary conditions for equations (1) are as follows

"/]|y:o =0, "My:b =Q =0. (2)

In frames of the iteration process in time, with the time step 6, the following system for functions ¥ and ¢™ should be
solved at each iteration step (¢ = v0):

n ") e aac  apac\" Y n n
(n) _ (n) _ ~(n—1) os s (n) _ ~( )
¢ —eA¢™ =¢ 49 (—am % By 81,) , Ay =¢ (3)

with boundary conditions (2) for function ™.
By accepting that the flow is periodic along the channel with the period L, Green’s functions for partial differential operators

in (3) can be constructed in the following form (b, = 7m/b, A = /b2, + 1/e):

577,:ry:2

m=1

mlé=al | gbm(L-l¢=al)

sin(bmy) sin(bmn), (4)

mm (1 — ebml)

> e>\m‘§—1‘ + eAnL(L_‘E_ID . .
Ge&mmy) =) berm (1= eAnE) sin(bmy) sin(bmn), (5)

m=1

The solutions to system (3), functions ™ and ¢, are explicitly expressed in terms of Green’s functions (4) and (5) and their
derivatives. This involves slowly-convergent or even divergent series, and the main goal of the present work is to arrange the
acceleration of the arising series, to treat them correctly.

I. Yu. Smirnova, (Rostov-on-Don, Russia)
smi_irina_dstu@mail.ru
ON SOME WIEGHTED VARIABLE EXPONENT MIXED NORM BERGMAN TYPE SPACES

We introduce and study the weighted variable exponent mixed norm Bergman-type spaces on the unit disc in the complex
plane. We prove the boundedness of the Bergman projection and reveal the dependence of the nature of such spaces on possible
growth of variable exponent p(r) when » — 1 from inside the interval I = (0, 1).

B. . Cykosbix(Boponex, Poccus)
sukovyh@gmail.com
O 'OJIOMOP®HO-OZZHOPOOHBIX T'NITEPIIOBEPXHOCTSIX, ITIPECTABJISIEMBIX
JIAKYHAPHBIMU YPABHEHUSIMN

PaccMOTPHM BeleCTBEHHO-aHAINTHIECKYO runeprnosepxuocts M B C3, nMeromnyo HopMasbHOe ypasrerne Mozepa (I1h

Imzs= (21> +]2)+ D> Num(z1,22, 71, 2)(Rezs)™. (1)
k,1>2,m>0

B 3aza4e 06 0OIHOPOJHOCTH TAKKMX IIOBEPXHOCTEH OCHOBHYIO POJIb HIPAIOT MHOrO4IeHbl Nagg u N3zo n3 ypasrerus (1). B [2]
M3JI0KEeHA CXeMa OIMCAHUS OHOPOJHBIX HoBepxHOcTel (1) «obimero mosoxenusi». st Takux moBepxHOCTEdH

Nago = (122 + 2221)(|21|” = |22]) + (|21 ]* = 4]z |22 + |22|"), n € R, (2)
u nBa Koaddunmenta Muorowieda N3zo paBHbBI HYJIIO:
W = W7 = 0. (3)

B [2] ucnionp3oBano Takxke donyuierue O HEPABEHCTBE



s erie oxHoro n3 (aBenaguaT) K0dbOUIMEHTOB 9TOro MHOrowIieHa. VIHTepec npecTaBisiorT u Apyrue (JIaKyHapHbIE) CIIydIau,
B KOTODBIX Koabdunument ws (mwm apyrue koadbdunuents: wi(k # 6,7)) obpamaercs B Hysib. VX paccMOTpeHHE NPUBOAUAT K
CJIEIYIOIIEMY YTBEPKICHUIO.

Teopema. s 2040MOPHHO-00HOPOOHUT Geusecmeentuir eunepnoseprrocmets (1)-(8) nepasencmeo (4) swnoansemcs as-
MOMAMUYECKU.
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1. Chern S. S., Moser J. K. Real hypersurfaces in complex manifolds // Acta Math. 1974. V. 133, N 3. P. 219-271.
2. JlIo6oda A. B., Cykxosvix B. H. Vcnonb3oBanne KOMIILIOTEPHBIX aJI'OPUTMOB B 3aja4e KO3(DMUIMEHTHOIO ONUCAHUST OJIHO-
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X. X. Bypuaes (I'po3susrit), B.T. Pa6eix (Pocros-na-ony), I'. FO. Pa6bix (Pocros-na-/lomy)
ryabich@aaanet.ru
METOA BJIO2KEHUA B TEOPUUN S5 KCTPEMAJIbHBIX 3AZTAY JJId CYMMUPYEMBIX ®YHKIINU
1

IIycrs A — mogmpocrpancTBo npocrpancTsa Ly, 1 < p < 0o, no exuamanomy Kpyry D, dysrnus w € L, 3anana. Paccmar-
pHUBAETCs 33298 O
X eLy:inf{|lw—z|,:ze A} =|lw— X|,.
e}
ITycrs Aj, — 06bruHOe pocTpancTBo Beprmana, Exy = {p € Ay : p(2) = > ¢nz", @n — TeilIopoBbI KOSd)CbI/IHI/IeHTI)I}; A(A(R), A(C))
n=N+1
— coBOKyIHOCTB yHKImiA, aHamutnaeckux B D({|z| < R,R > 1},C).

Teopema 1. Ecaup > 1, w =w,w € A(R) u A= A,, mo X € A(R).
Teopema 2. Ecaup > 1, w — noaurom N-oG cmenenu u A = En, mo X € A(C).

Amnajiornunble yTBEpKICHUsI UMEIOT MecTo oTHocuTeIbHO Ly (|t| = 1) nu H, (npocrpancrso Xapay).
JokazaTesbCTBO IPOBOANTCS TocpeacTBoM norpyxxenust A, (H)p) B Gostee mmpokuii Kiacc.

Doz METO/] IO3BOJISIET YTOYHATH U JIOIOJHATH PsiJi CTAPBIX PE3YJIbTATOB 110 KCTpeMasbHbIM 3aga4daM B A, (Hp). Hanpumep,
YIAETCA IOKA3aTh, 9TO 9KCTpeMasbable hyHKnun (3.¢d.) dynxkmmonanos nag A, (Hp), p > 1, 06pasoBaHHBIX TIOJIMHOMOM, TPUHA-
sgexar A(C). Dto B pacumpenne pe3ynbraToB U3 [1] nossossier Haiitu dopmy 3.¢. orHOCuTeNnbHO Ap,p > 1 (¢ npousseseHnEM
Buisitike KOHEUHOl creneHn).

Meron, BiIO2KEHUS BIEpBbIE OBbLT IPUMEHEH aBropamu B [2], p > 1.

JUTEPATVYPA
1. Beneteau C.and Khavinson D. A survey of linear extremal problems in analytic function spaces // Complex Analysis and
Potential Theory. CRM Proc. Lecture Notex. 2012. N 55. P. 33—46.
2. Bypuaes X.X., Pabwx B.I., Pabwx I.FO. Anamuruanocts B C sxcTpeMasibabix YHKIUN (DYyHKIMOHAIA, 00pa30BaH-

HOI'O IIOJIMHOMOM HaJ| IPOCTpaHcTBOM Beprmana // VccienoBanus mo maremarudeckomy ananusy. Uroru mayku. FOr Poccun.
Maremaruuecknii popym. Baamukaskas: FOMU BHIL PAH u PCO-A. 2014. T. 8, 4. 1. C. 204-214.

C.M. Curnuk (Boponex)
mathsms@yandex.ru
OIIEPATOPHI IPEOBPA3OBAHUA BYIIIMAHA-3PAENU

Teopust onepaTopoB IPeoOPA30BAHUS COCTABIISIET CAMOCTOATEJILHBIN Pa3/eJl COBPEMEHHON MaTEeMAaTHKH, MMEIOIINI MHOTO-
YUCJIeHHBIE IPpUIIoXKeHust [1-6]. BaxKHBIM KJ1acCOM 0OIepaTopoB MpeoOpasoBaHus sBJSIOTCH ONepaTopbl BymMmana—dpaeiin.

Wsyyenne paspemumoct ¥ 06paTUMOCTH JaHHBIX OIepaTopoB ObLIo Hadaro B 1960—x rogax B paborax P. Bymmana n A.
Opaeitn. Oneparopsl BymMvana—dpaeiin wim ux aHAJOTH U3y4aanuch Takke B paborax E. T. Copson, T.P. Higgins, Ta Li, E.R.
Love, Tuub Xoanr Aub, B.WI. Cmupnoa, H.A. Bupuenko, A.A. Kunbaca, O.B. Ckopomuuk, B. Py6buna, A.B. Iuiymaka u psizge
apyrux pabor. [Ipu sToM n3ydasuch 3a1a4u O PENIeHNN NHTErPAJILHBIX YPABHEHUI C 9TUMH OlI€pATOpaMu, UX (aKTOPU3AIUHA U
oOpaleHust.

B moknajie paccMaTpuBaioTCsl IPUIIOXKEHMS OIIEpATOPOB IpeobpasoBanus Bylmana—dpueiin pa3indHbIX KJIACCOB K BJIOXKe-
uuto npocrpancTs M. A. Kunpusinosa B BecoBble npocrpancrsa C.JI. Cobonesa, dopMmysam /1isi pelIeHnil ypaBHEHUH C 9aCTHBIMEI
MPOM3BOIHBIMU C onepaTropamu beccestsi, ypaBuenusim Ditiepa—Ilyaccona—/lap0Oy, Bkirodas temmy Kormcona, moctpoenunio omepa-
TOPOB 0DOOIIEHHOIO CABUTA, orteparopam JlyHKia, mpeobpasoBanuio Pajiona, mocrpoeHno 0600MEHHBIX COEPUIECCKUX TAPMOHUK
u B-rapMOHHMYECKUX IIOJIMHOMOB, & TaKXKe JOKa3aTeJbCTBY YHUTAPHOCTH B mpocrpaHcTBe Jlebera 0GOOIIEHUI KIACCHIECKUX
omeparopoB Xapzau. [IpuBenén o630p pesynpraTtoB B.B. KarpaxoBa mo mpumioxkenuro omepaTopoB TpeoOpa3oBaHUsS K TEOPUHU
niceBaonddepeHnnaIbHBIX OIIEPATOPOB U U3YYEHHUIO BBEIEHHOIO UM HOBOI'O KJIACCA KPAEBBIX 33/1a4 ¢ K —CJie/1oM C CyIiecTBeH-
HBIMHU OCOOEHHOCTSIMU B PEIEHUSIX.

1Pa6ora BbIIONHEHA IpH DUHAHCOBOI ToIIepkKe PDODU (npoekt 15-01-00331).
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P. B. VasBepr (Kpacuosipck, Poccust)
ulvertrom@yandex.ru
O IINKJIAX, PASAEJIAOIIINX HABOP ITOBEPXHOCTEU

Iycts Y = {Y1,...,Ym} — HaGOp 3aMKHYTBHIX MIOJAMHOXKECTB BEIECTBEHHOro MHOroobpasus X. Bymem rosoputb, 9To n-
mepHbiit uka ' 3 X \ (Y1 U---UY,,) pasdesnem uabop Y, ecan Jyist Becex noaHabopos nHAEKCOB {J1, ..., jd—n-1} C {1,...,m}
1wk I' romosornuen vymo 8 X \ (Y, U---UY,, ).

[TousiTHEe pa3eI[IoNEro MUKIIA TOSBUIOCH B KOMIIJIEKCHOM aHAJU3€ B CBSI3W ¢ MHOTOMEPHBIMU BhIdeTamu. Ilycthb X — KOM-
[JIEKCHO aHAJIMTUIECKOE MHOI000pa3ne KOMILUIEKCHON pasMepHOCTH n. MOXKHO 10Ka3aTh, YTO N-IUKJIBI, yIACTBYIONIME B OIPEJie-
JICHUY JIOKAJIHHBIX BBIYETOB JIJIsl CHCTEMBI 11 IUBU30POB B X (A0KaAbHbIE TIUKIIBI ), PA3JE/IIOT JAHHYIO CUCTeMy JIuBU30poB. Hac
HMHTEPECYIOT yCJIOBHsA, IIPU KOTOPBIX BEPHO 06paTHOE yTBEPKIEHUE (2Unomesa 0 pa3leasouul YuKAGX ): KaXK bl Pa3IeIIsIOmmi
[MKJI TOMOJIOTMYEH JIMHEHHON KOMOMHAIUY JIOKaIbHBIX nuK/I0B. Ciydait m = n noapobuo uccreposascs A. K. Huxom (cm. [1]).
ITpu m > n B 4acTHBIX Cilydasix runoresa noarsepxkaeHa A. IT. FOxkakoebim (cM. [2]). ABTopoM AaHHOrO COOOIIEHUS TOKA3aHA
CIIEJIYIOIIAsT TEOPEMA.

Teopema 1. ITycmv X — docmamouno manan wmetinosa okpecmuocmsd mowku a € C*. Tozda eunomesa o pasdessrowux
UUKAAT CNPABEOAUBH OAs 8CAK020 Habopa u3 n + 1 pocmxos dueudopos 6 mouke a.

pyroit npuMep MpUMeHEHUs TOHSATHS Pa3e/IAIoNIEero MUK CBI3aH ¢ TaK HA3bIBAEMbBIMU kKoavuamu Boppomeo. Peub unier o
HETPUBUAJILHOM 3alleIlJIEHUH, COCTOSINEM U3 TPEX IONapHO HellePeCeKaIOX sl KOJIell, KOTOPhIe MOMapHO He3allellJIeHbl. PaccMoT-
puM Gostee obiyio curyammo. Ilycrs X — cohepa S2" ! pasmeproct 2n+ 1, 1 Y — mabop u3 n -+ 2 MOMApHO HETePeCEKAIOIIIXCS
IOBEPXHOCTEM, TOMeOMOPMHBIX S™'| B KOTOPOM KaK las U3 MOBEPXHOCTEN paseiisaer ocTajibibie. ClIpaBeyInBoO CJeayolee yTBep-
JKJIeHUE.

Teopema 2. Kaowcdasa chepa us nabopa Y 20M0A02UNECKU MPUBUGADLHE 68 OONOAHEHUYU OCTNAALHBIL cPHep.

JUTEPATVYPA
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K. Yu. Fedorovskiy (Moscow, Russia)
kfed.bmstu@gmail.com
APPROXIMATION PROBLEMS FOR POLYANALYTIC FUNCTIONS

The lecture will be devoted to the topic of approximability of functions by polyanalytic rational functions and polynomials
(i.e. by functions /polynomials of the form z" f,(2) + --- + Zf1(2) + fo, where fo, f1,..., fn are rational functions /polynomials
in the complex variable and n > 0 is an integer) in norms of the spaces of continuous and smooth functions on compact subsets
of the complex plane. These problems were appeared at the end of 1970-th in the context of approximation of functions by
rational modules. In two recent decades they are intensively studied in connection with problems of approximability of functions
by solution of general elliptic PDE. It is planned to discuss the history of the topic and several recent results.

D. P. Fedchenko (Krasnoyarsk, Russia)
fdp@bk.ru
A CLASS OF TOEPLITZ OPERATORS IN SEVERAL VARIABLES

We introduce the concept of Toeplitz operators associated with the Hardy space of solutions to an elliptic system of first
order partial differential equations in a bounded domain with smooth boundary. We characterise those Toeplitz operators which
are Fredholm, thus initiating the index theory.

A. H. Yepenanckuii (Kpacnosipck, Poccus)
alex.cherepanskiy@gmail.com
OB OBJIACTYIX CXOAVMOCTU ABYMEPHBIX
TUIIEPTEOMETPUYECKUX PAJ10B

B pabore uccrenyrorcs 061acTi CXOAMMOCTH THIEPTEOMETPUIECKUX PSI/IOB, TIPEJICTABIISAIONINX PEIEHUsT JJIst OOIIEro TeTpa-
HOMUAJBHOIO aJIredpanvecKoro ypaBHEHMS
1 m n
ao + @y +any +any = 07

rae [, m,n — B3auUMHO TpoCThl u | < m < n.
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IIpocTbiMU MOHOMHAJILHBIMU IPEOOPA30BAHUSAMY TAKOE YPaBHEHHE MOXKHO CBECTH K IPUBEICHHOMY BUIY, 3a(dUKCHPOBaB
MIPOM3BOJIbHYIO Iapy Ko3huuneHToB ap, aq. Pemenns ypasBaennit Torna OyyT NpeICTABISATHCS B BHJE JBONHBIX CTEIIEHHBIX
psinos. Mbl maaum onmcanue obsacreil cxomuMmoctu Dpg 9TUX PSIOB B BUJE SIBHBIX (DYHKIIMOHAJIBHBIX HEPABEHCTB, B KOTOPDLIX
YYaCTBYET JUCKPUMUHAHT Apg YPaBHEHUIL.

KombuHaTopHOE onncaHue Takux obsacTeil cxoqumoctu 6610 JaHo B pabore Ilaccape-Iluxa [1].

J1J1st TpUBEIEHHOTO ypaBHEHUsT 0O03HAYNM JIOMIOJTHUTEIBHYIO Tapy KO3(MMDUIINEHTOB Yepe3 i, Us.

Teopema 1. /as arboti napwv. p, q € {0,1,m,n} obaacmo cxodumocmu Dpq pada, npedcmasasrowezo pewerue npusederHozo
MEMPAHOMUANDHOR0 YPABHEHUA, 3a06eMCA AUOO OOHUM HEPABEHCTMEBOM 00H020 U3 CAEIYIOWUT MUNOS

azF(tfp)(sip)qu (ist*p ‘at' 7:|:557p |as|) § 01

Bpq (= las] ,=la.]) >0,

AUO0 08YMA HEPABEHCMEAMU 00HO020 U3 CAECOYNVULUT MUNOE
t—p s—p
Apa (e larl &P Jaul) S0, Apa(—ladl ,—la.]) SO,

t—p s—p p—t p—s
qu(*g |lae|, —e \as|) s0, qu<5 lael, e |as|> s0,
20e € — nepeoo6pa3ij KOPEHDL CMENEHU G — P U3 —1.

JUTEPATVYPA
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Pa6ora Bemosnena B pamkax rpanta [Ipesunenta PO mis mommepkkn Bemymux HaydHbix mkosa Ne HIT1-9149.2016.1.
E. K. Jleiinaprac, O. A. IIIumkuna (Kpacuosipck, Poccust)

lein@mail.ru, olga a sh@mail.ru
OBOBIIIEHUE OIIEPATOPA TOJJA 1 MHOT'OMEPHBII AHAJIOT ®OPMYVYJIbI SMJIEPA —

MAKJIOPEHA
IIycrs al a” aunetino mesasucumovle BEKTOPHI C YUCJIEHHBIMHI Ki unatamu o’ = (a’ J I e Z rne 7 -
v e P [eJIOYUCIIe OOpUHATA a = (ay,...,a}), aj , TIe
IeJIble YHCJIa.
1 n — n . — 1
Payuonasorovim KoHycom, TOCTPOEHHBIM HA BEKTOPaxX a ,...,a", HasoBeM MHOXectBO K = {y € R" 1 y = \a™ + -+ +

)\na",)\j S R+,j = 1,. .. ,Tl}.
Mexy Toukamu u,v € R"™ onpezesiuM OTHOILIEHHE YaCTUIHOrO MOPSIKA 2> CJEAYIONMM 00pa3oM: u = v < u € v + K, tie
K K

v+ K — casur Koryca K Ha BEKTOD 0.
Bosbmem npounssosbaoe & € K NZ™ u paccMOTpuM panuoHaabublil napasutenoron Ik (x) = {t € R™ : 0 <t <z}, mocrpoen-
K K

HBII Ha 0O6pa3yIoIINX PAIMOHAIBHOIO KOHYCA.
st BexkTopos v = £1at + ... + €,a™, 3amannEbX B Gasuce al, ..., a" xoopmuHaramu (€1, ...,&,) , BBeIEM Ciemyromiee mpeobpa-
30BaHme Xq (V): Xa (V) = 3 x (&) a®, Te
k
1,6 =0;
x () = { ’ ’

0,6 #0.

o
Theorem 1. ITycmo Td (0) = ] % — onepamop Todda, deticmsyrowul na gyrrkyuax ¢ (t) € Expr (C™), u z aeorcum
j=le a9 1

na nodpewemxe pewemku L™, noposicdennoti sexmopamu o', ..., a", mozda cnpasedausa Gopmyaa

S oem= 3 /Td(awmdn

tell i (z)NZ" vEHaﬁZ"HUK
20e 1% (x) = {t ER":v<t<v+ T+ Xa (U)}, a
K K
I, = {t eR":0<t<a; — PpyndamernmarvHuill NAPAALEAOTON.
K K

A.B.Illynnaes (KpacHosipck)
alexey.shchuplev@gmail.com
CTEIIEHHBIE MITHOPAHTBI KBA3SUSJIJIMIITUYECKNX MHOT'OYJIEHOB *

4Pa6Gora BBITIOIHEHA U MOAAEpKKe rpanTa IIpasurenscrsa PP 111 IpoBeIeHNsT HAyYHBIX MCCIEIO0BAHMIA IO PYKOBOACTBOM BELYIIIX
yuaenbix B Cubupckom denepaibHoM yHuBEpcuTeTe, gorosop Ne 14.Y26.31.0006.
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— 2l

Onpenenenne 1 [[1]] Muorounen Jlopana P(z) = 3 A ¢y2” OT N BeIIeCTBEHHBIX NEPEMEHHDbIX HA3BIBAETCS KBAZHIJLIMIL-
TUYECKUM, €CJIM BCE ero CPE3KH

— 2
Pr(z) = E CyT
yer

Ha cobGcrBenHble rpanu I MHOrorpannuka Herorona A ne obpamatorcst B Hysb B Tope (R \ {0})".

Teopema 1 [[2]] Mnozousern P(x) Asasemcea KEAZUIAAUNMUMECKUM M020a U MOALKO Mo20a, K020a 0Af KadHcdo2o o =
(ai,..., an) € A° natidemes xomnaxm K u xonemanwmu ¢, k > 0 makue, wmo

Ve ¢ K |P(z)] > cz1|™ ... |za]|" + k.

DroT GAKT MO3BOIAET JATH TEOMETPUIECKOE yCIOBUE TUIOIIIANTHIHOCTH (110 XEPMAHAEPY) KBA3UIJIITMIITUIECKOTO MHOTO-
qJIEHA.

Teopema 2 [[2]] dan mozo, wmobv, k6asusssunmuueckull MHO20UAEH BbLA 2UNOIANUNMUNECKUM OOCTNATNOYHO, “MObbL €20
MmHoz02parnuk Horomona 6via cmpoz2o nosHbiM.

Criucok aurepaTrypbl

[1] T.O. Epmomnaesa, A. K. ITux VaTerpupoanne panuoHa bHbIX (DyHKIm 10 R™ ¢ HOMOIIBI0 TOPHUECKUX KOMIIAKTU(MDUKAIIH
U MHOIOMEPHBIX BbI4eToB, Marem. c6opuuk, 187 (1996), N9, 45 — 64.

[2] A.V. Shchuplev, A.K. Tsikh, E.V. Zubchenkova Power minorants for quasielliptic polynomials, in preparation

T. . fdxosneBa (Kpacuosipck, Poccus)
t.neckrasova@gmail.com
OB YCTOMYMBOCTU MHOTI'OMEPHBIX PASHOCTHBIX VPABHEHUN

Bynem paccmarpuBaTh pa3HOCTHBIE YDaBHEHUS BHUIA
P©)f(x) = g(x),z € KNZL", (1)

rne P(6) = > ¢,0” — mojamHOMuAJBbHBIN Pa3sHOCTHBIN omeparop, 2 € K, K — paloHasbHbINA KOHYyC, f(Z) — HemsBecTHas, a
wenN

g(z), ¢(x) — 3amanusie Ha MHOXKecTBe K NZ" dyukuuu. ChopMyaupyeM CIepyomyo 3a1ady.
Hatimu gynxyuro f(x), ydosaemsoparowyro ypasuenuto (1) u cosnadarouyro na mmoscecmee X, ¢ 3adannol Pynrxyuets
p():
f(@) =¢(z), 2 € Xm, (2)
20e X = K\ {m+ K}.
DTy 3a/1a9y eCTECTBEHHO HA3BaTh 3ajadeit Komm myia ypasaenus (1), a ycsosue (2) — HA9aJIbHBIMA JAHHBIMHA 331891 Kormm.
B cityuae paspenmmvocTtu 3a1a4n Korm noHstiue ycToiunBoCTH BBEEM CieyomuM obpasoM. s dyuximuu f(x), 3a1aHH0i
Ha MHOXKecTBe K NZ", onpenermm ee Hopmy || f|| = sup |f(z)| u HasoseMm zadany Kowwu (1)—(2) yemotiuusot, ecan cyectByer
xe KNZ™

koncranTa C' > 0 Takasi, 4yTo J1st JiroObIX () u g(z), coorBercTByIOLIEee pemenne f(x) 3ama4n yoBaeTBopsier yciaosuio || f|| <
Cllell + llgl-

Awmeboti A nasbiBaercsa obpa3 MHOKeCTBa Hyseit V muorouwnena P(z) upu orobpazkeHun
Log:z=(z1,...,2n) = (log|zi]|,...,1l0g|zn|) = Log|z|.

Honosnuenne R™ \ A cocTOUT M3 KOHEYHOIO YHCJIA CBA3HBIX OTKPBITBIX KOMIOHEHT E, n kommonenty E,,, COOTBETCTBYIOILYIO
TOYKEe 1M, Ha30BEeM IJIaBHOM.

Teopema 1. [Tycmo m € Q, |m|, = d — nopadok pasnocmmozo onepamopa u dsoticmeermvits K mouke m xkonyc Cp, codeporcum
rxonyc K*, deoticmeennviti k K. 3adawa (1)—(2) yemotinusa mozda u moavko moeda, koz2da 2aasnas komnornerma Ep, donosnenus
amebwv, codepotcum nonv, m. e. 0 € Ey,.

s n =1 ycnaosue 0 € Ep, 03HaUAET, 9TO BCe KOPHH XaPAKTEPUCTUIECKOTO MHOTOWIEHA JIEZKAT BHYTPU €JUHUTHOIO KPyTa
KOMILTEKCHOI1 IJIOCKOCTH, T. €. 33Jja4a yCTOHInBa.

N. JIundbasug
lilyand@gmail.com
ASYMPTOTIC RELATIONS FOR THE FOURIER TRANSFORM OF A FUNCTION OF BOUDED
VARIATION

Earlier and recent one-dimensional estimates and asymptotic relations for the cosine and sine Fourier transform of a function

of bounded variation are refined in such a way that become applicable for obtaining multidimensional asymptotic relations for
the Fourier transform of a function with bounded Hardy variation.
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I. G. Tsar’kov (Moscow, Russia)
tsar@mech.math.msu.su
SOLARITY AND ¢-SELECTION

In what follows, X is real Banach space and B(z, ) is the closed ball with centre x and radius r > 0. The best approximation,
that is, the distance of a given element x € X from a given non-empty set M C X is, by definition, o(z, M) := in{l lz —yll. The
ye

set of all nearest points in M is denotes by Pyz, i.e. Puz:={y € M | o(z, M) = ||z — y||}. A set § # M C X is called a strict
sun if for any point € X the set Py # 0 and y € Pu((1 — Ny + Az) for arbitrary point y € Pyx and all A > 0.
Let e >0 and M C X. A map ¢ : X — M is called a multiplicative (additive) e-selection if for all x € X

[z — (@)l < (L +e)o(z, M) (respectively, [lz — ¢(z)|| < o(x, M) +¢).

Theorem 1Let M C X be a strict sun. Then the following conditions are equivalent:
a) M has a continuous multiplicative (additive) e-selection for any & > 0;
b) for any x € X and all R > o(z, M) the set M N B(xz, R) is contractible in itself to a point.

Corollary 1Let X be a finite-dimensional normed linear space and let M C X be a strict sun. Then the following conditions
are equivalent:

a) M has a continuous multiplicative (additive) e-selection for any € > 0;

b) for any x € X and all R > o(x, M) the set M N B(z, R) is contractible in itself to a point;

¢) for any x € X the set Pyx is cell-like.

This research was carried out with the financial support of the Russian Foundation for Basic Research (grant no. 16-01-00295).
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O IITPMHAJJIE2KHOCTU ITPOU3BEJIEHUS B.(—1 < o < 0) HEKOTOPBIM ®VYHKIIVIOHAJIbBHBIM
KJIACCAM

Tlonp3ysick anmmaparom naTerpoauddepennupoBanns Pumana - JInysusursa, M. M. Ixxpbarsia o6o61mr kiaace P. Hepanaun-
HBbI MEPOMOPMHBIX B €MHUYHOM KpyTe QyHKIMI, BBOAA B paccMOoTperne Kiacchl No(—1 < a < 400). PyHAAMEHTAIBHYIO POJIH
B 9THUX UCCJIEIOBAHUAX UTPAIOT TPOU3BEIEHNUsI, KOTOPbIE B CHEIUAJILHOM ciydae o = () IpeBpaIaiTcs B Mpou3BeieHne Birsike.

IIyct 0 < p < 400, —1 < a < 4o0. Knacc DY onpepessiercsi Kak MHOXKECTBO Te€X aHAJUTUYECKUX B €IMHUYIHOM Kpyre
DYHKIUH JJTsT KOTOPBIX

/1 /2”(1 — ) f (re'®)|Prdedr < 4oo.
0 0

Ecin a+1 < p, T0o 3TN KJ1acchl HA3BIBAIOTCS KJIACCAMI AHAJIMTUIECKUX B €JUHITHOM Kpyre MYHKIUN ¢ KOHEIHBIM HHTEIPAJIOM
tuna lupuxie.

B pabore mokasweiBaercs, uro npu —1 < a < 0 npoussenenust B, IpUHaJJIE)KAT KJIACCY D%+Q. JaJjtee 1OKa3bIBAETCS, ITO
Geckoneunoe npoussesienne By (—1 < a < 0) me moxer npunayiexars knaccy Dj. CliesioBaTe/IbHO He MOYXKET MPUHAJIEKATD
raxxe kmaccy H' Xapzau. Jlasee, HCIIONB3yst STH yTBEPIKICHHUS, JOKA3BIBAIOTCA HEKOTOPbIE IPEIIOKEHNS O IPAHITHOM HOBEIe-
Hun npoussenennit Bo(—1 < o < 0).

Wccnenosanue BoimosiHeHO Ipu (bUHAHCOBOH nomnepkke locymapcrsen- Horo komutera no sHayke MOH PA B pamkax mayw-
uoro npoekta Ne 15T-1A083.
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HEYCTOMYUNBOCTDB CKOJIB3LIIIETO TEPMO®PUKIIMOHHOI'O KOHTAKTA »KECTKOI'O TEJIA,
CKOJIB3SIIIETO 110 IIOKPBITUIO HA YIIPYTOM IIOAJIOXKKE
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PaccmarpuBaercs 3a1a1a 0 KOHTAKTe 2KECTKOHM HOJIYIIOCKOCTH, C IIOCTOSTHHON CKOPOCTBHIO CKOJIB3SIIEH 10 IIOBEPXHOCTH YIIPY-
TOro TMOKPBITUS, CIHEIJIEHHOTO C YIPYro#l IOJJIOXKKOM U3 JAPYroro mMarepuasia. KOHTAKT MeXKIy KECTKOM IMOJIYIJIOCKOCTBIO U
TIOKPBITHEM OCYIIECTBIISIETCS C YIeTOM TPEHHUsI W Pa30rpeBa MOKPBITHsI OT TPEHHs. B mporecce CKObXKEHUsT XKECTKAs MOJIy-
IUIOCKOCTH BHEAPSIETCH B IOBEPXHOCTH HOKPBITUS. Ha rpanHuile MOKPBITHS M HOJJIOXKKH 33/IaHbl YCJIOBUS ITOJIHOTO CIEIJIEHUS U
HJICAJIbBHOTO TEIJIOBOI'O KOHTAaKTa.

Pemtenne cchopmymnpoBanHoOil HECTAITMOHAPHON HAYAIBHO-KPAEBOit
3aJ]a91 TEPMOYIPYTOCTH B KBAa3UCTATHYECKOI IIOCTAHOBKE ITOJIYYEHO C IIOMOINBIO MHTErpajbHOro npeobpasoBanus Jlamnaca B
BHUJIE CBEPTKU. YCTAHOBJIEHBI ITapaMeTpUIeCcKue 00/IaCTH YyCTOWUMBBIX U HEYCTONYMBBIX pertenuii 3agaqn. MccaenoBano Biausiame
YIPYTUX CBOWUCTB MOJJIOKKM HA TPAHUILY MEXKJY ITUMU O0JacTsMH. B pe3ysbrare BBIUHC/ICHUS CBEPTKHU MOJTYIEHBI (DOPMYIIBI
OCHOBHBIX XapaKTEPUCTUK 33/Ia49l — TEMIIEPATYPbI, CMEIEHU, HAIIPS2KEHNI — B BU/JI€ PSJOB IO COOCTBEHHBIM YHCJIaM HA9aJIbHO-
KpaeBoit 3ajaun. C MOMOIIBIO MOJyYEHHBIX (POPMYJ MPOAHAIU3UPOBAHO BJIMSIHUE TAPAMETPOB 3aJla9M, a TaKyKe YIpyTruX U
TepMOMEXaHNYECKNX CBOMCTB MaTepHaJia IOJIOXKKU Ha BEJMYNHY KOHTAKTHBIX HAIPAXKEHUHM M TeMIepaTyphl.

Pa6ora Bremosinena npu nogaepxxkke rpanta PODU Ne 14-07-00271-a.

I. A. Antipova (Krasnoyarsk, Russia)
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BOCHNER-MARTINELLI RESIDUE CURRENTS ASSOCIATED WITH MONOMIAL MAPPINGS

Let us consider a residue current Ty of the Bochner-Martinelli type. It is associated with a holomorphic mapping f =
(f1,---, fp) : C* = CP, p < m, and it is given by the kernel

QAf) = — S D \ dRe

VI
Hf“ P k=1 l#k
Following [1], we consider the current

Ty(p) = lim ¢, / Qf) A g (1)

n—0
I1£12=n

with action on smooth and compactly supported test forms ¢ of the bidegree (n,n — p).
We study the structure of the residue current (1) when f is a monomial mapping. Let us represent the test form ¢ as follows
@ =>¢r1, where I = (i1,...,1p) is an ordered subset of {1,...,n} and @1 = prd¢ A d([I].
T

Theorem 1. The Bochner—Martinelli residue current Ty, associated with the monomial mapping f, admits the representation

Tf(@) = Z TJ{(@I)v

gI=p

— i k
where Tfl is an exterior product of simple residue currents O [I/Cf3 ], principal value currents [I/Cl’f ] and a hypergeometric

function.

The result is a direct generalization of [1, Prop. 3.1] where only the case p = n was considered. Moreover, it complements
the study of the residue currents of monomial ideals in [2].
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3AJJAYUN TUITA JTUPUXJIE HA OJHOPOJHBIX ITPOCTPAHCTBAX 1 AYAJIBHOCTBb

B noknane GyayT o6Cy»KIaThCsl PellleHHs] KPaeBbIX 3aJa4 Ha OJHOPOAHBIX npocrpaHcrBax SL(2,R)/G, rne G jauckperHas
MOATPYIIIA, TOPOXKICHHAS SJINITUICCKIMI WU TUIEPOOINIECKUX JIEMEHTAMM, a TAKXK€ HA MX €BKJ/IMIOBLIX IIPOIOJIKCHUIX.
DakTOopU3aIHs 110 THIEPOOTMIECKOMY SJIEMEHTY COOTBETCTBYET PEIIEHUAM ypaBHEHUN DIHIITEHA, ONICHIBAIONINM YE€PHBIE JbI-
PBl, & [0 SJUIHITUYECKOMY JIEMEHTY — KOHUYECKO# ocobenHocTu. By ier paccka3aHo o ¢Bsi3u cooTBeTcTByOmux GyHkiwi I'puna
¥ MIAPOKO UCIOJIB3YyeMOil B KBAHTOBOI TEOPHHU IIOJIsI TyaJbHOCTH MEXKIY MOJE/IsSIME Ha npocTpanctse antu e Currepa u Ha ero
TpaHHUIIE.

E. S. Baranovskii (Voronezh, Russia)
esbaranovskii@gmail.com
EXISTENCE AND UNIQUENESS RESULTS FOR 3-D FLOWS OF VISCOELASTIC FLUIDS OF
OLDROYD TYPE WITH SLIP BOUNDARY CONDITIONS!

1The work was funded by RFBR according to the research project No. 16-31-00182 mol _a.
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Let Q be a bounded domain in R? with the boundary I' € C2. We consider the initial-boundary value problem which describes
the motion of an incompressible viscoelastic fluid of Oldroyd type in €2 subject to the Navier slip boundary condition:

ov

5;+wVv—me+u—amD@+Vp:fnlgme% (1)
V-v=0 in Qx(0,7), (2)
E+A<%§+v-VE):aﬂM in Qx (0,7), (3)
v-n=0, kv=—[(E+(1-a)pDv)n]_ onT x (0,T), (4)
v(-,0) = vy, E(,0)=E; inQ. (5)

Here v is the velocity, Dv = (Vv -+ (Vv)T)/2, E is the elastic part of the extra-stress, p is the pressure, T' denotes final time, f is
the body force, n is the outer unit normal on T, the symbol [ -] denotes the tangential component of a vector field, k: T' — [0, 00)
is a bounded function, and «, A,  are material constants such that 0 < o < 1, A > 0, n > 0. For more details about viscoelastic
fluid of the Oldroyd kind, we refer to [1].

As our main result, we have the following theorem.

Theorem.
1) Problem (1)—(5) has at least one weak solution (v, E) on (0,T).
2) If (v, E) is a weak solution of problem (1)—(5) and

ve L, (0,T;L,(Q), E € Lx0,T;Wi(Q)), (6)

where 2571 4+ 3r~' =1, r > 3, then (v, E) is unique in the class of weak solutions which satisfy (6).
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APPEARANCE OF FLUID ROTATION IN THE THERMOGRAVITATIONAL BOUNDARY LAYER
NEAR THE FREE SURFACE

We study a thermogravitational flow of an inhomogeneous fluid in the horizontal layer of finite thickness, limited from above
by a free surface and at the bottom by a solid boundary. The fluid flow is caused by the differential heating of the free surface. For
the equations of fluid flow in Oberbeck-Boussinesq approximation we found a stationary axially symmetric self-similar solution
describing the flow of fluid in the boundary layer near the free surface. The thermogravitational flow is calculated by both
including a thermocapillary effect and excluding one. We offer a criterion when the Marangoni effect can be neglected in the
thermogravitational boundary layer. Solutions to the problem are confirmed by numerical calculations in the case when the free
surface near the line of symmetry is either heated or cooled relative to the average temperature of the fluid layer. We considered
the cases when the velocity in the boundary layer is of the same order of magnitude as the velocity of the fluid outside the
boundary layer or the external flow velocity is much less than the fluid velocity in the boundary layer.

Basic and secondary regimes are found by calculating the boundary value problem for a system of ordinary differential
equations on a semiinfinite segment. We obtained the equation of branching in the boundary layer by reduction of the boundary
value problem for the circumferential component of velocity to the Cauchy problem. In the absence of the Marangoni effect we
obtained the bifurcation curve analytically. The coefficients of the equation of branching were found numerically. It is shown
that there are only two secondary regimes of the fluid rotation. Around the point of bifurcation we constructed the asymptotics
for rotational regimes of fluid flows.

Katica R. (Stevanovic) Hedrih,

Mathematical Institute of Serbian Academy of Science and Arts (SANU) e-mail: khedrih@sbb.rs
ADVANCES TO THEORY OF COLLISION OF TWO ROLLING RIGID BODIES: APPLICATION TO THE
STUDY OF VIBRO-IMPACT DYNAMICS: * IN THE SYSTEMS WITH TRIGGER OF COUPLED
SINGULAR POINTS IN PHASE PORTRAITS; * IN DYNAMICS OF ROLLING BALLS IN ELLIPTIC
BILLIARDS

Advances to theory of collision of two rolling rigid bodies are presented. For first, an advance in kinematics of centric central
collision of two rolling rigid bodies is formulated and illustrated by numerous graphical presentations of body rolling traces and
impact and outgoing angular velocities before pre-and after post- collision kinematic states. For second, an advance in kinematics
of skew collision of two rolling rigid bodies is formulated and illustrated by numerous graphical presentations of body rolling
traces and impact and outgoing angular velocities before pre- and after post- collision kinematic states. Using Petrovic’s theory
presented in “Elements of mathematical phenomenology” and “Phenomenological mappings”, on the basis of logic, qualitative
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and mathematical analogies, new results in dynamics of collision of two rolling bodies are obtained and completes with advances
in kinematics theory of collision is extended. In dynamics of collision of two rolling rigid bodies a theorem of conservation of the
sum of angular momentums of two rigid bodies for corresponding momentary axis of rolling in kinetic states before pre- and after
post- collision kinetic states is introduced. Also, new definition of coefficient of collision (restitution) is introduced by impact and
outgoing angular velocities of the rolling bodies in kinetic collision states. Corresponding expressions outgoing angular velocities
after collision are obtained. These results are proofed by elementary approach. Previous listed results of advances to theory
of collision of two rolling rigid bodies, as main elements of dynamics — successive central collisions of two rolling bodies along
curvilinear rolling traces are applied for investigation of the vibro-impact dynamics, as well as in the vibro-impact system with
trigger of coupled singular points in corresponding phase portraits of body dynamics in phase planes.

Phenomena of impacts and collision on dynamics of rolling balls in elliptic billiards are analyzed and mathematically
described. Difference between mathematical billiards | and real system of billiards is pointed out through results in geometry,
kinematics and dynamics of different models of billiards.

A. O. Baryassian (Pocros-na-Zlony, Poccust)
vatulyan@math.rsu.ru
OBPATHHBIE 3A/TAYM B MEXAHUKE

Ob6parHble 3a/a91 - OTHOCUTEIHLHO HOBBIH Pa3/esl MaTeMaTHIeCKOro MOJIEJINPOBAHNsI, OCHOBHAsSI OCODEHHOCTH 3a/[a9 KOTOPOI'O
COCTOWT B OIPEIEIEHUN IPUINH 110 M3BECTHBIM CJIEJCTBUAM. B HACTOSIIIEM cOObIEeHnN AeaeTcsi 0030D M0 OCHOBHBIM HAITPaBJIe-
HUSIM Pa3BUTHUSI METOJOB MCCJIEIOBaHMsA OOPATHBIX 3a/[a4: PETPOCIEKTUBHBIX, TPAHUIHBIX, T€OMETPUIECKUX, KOIDDUIINEHTHBIX
U cMermaHHbiX. OTMETHM, YTO MEpPBBIE JBa KJIacCa 3aJad sIBJISIIOTCS JTUHEHHBIMU, & OCTaJbHbIE - HEJIMHEHHBIMY, IPUYEM BCEM
KJIacCaM TMPUCYIa HEKOPPEKTHOCTh. Kak mMpaBmiio, JIMHEHHbIE KJIACCHI IIPUBOISATCS K OMEPATOPHBIM ypaBHeHusM Ppearosbma
win Bosibreppa mepBoro poja u mx peryisipu3oBaHHbIE perieHust Haxogdrca merogom A. H. Tuxonosa. st reomerpuaeckux
06paTHBIX 337121 HEeJIMHEHbIE OlepaTOPHbIE yPABHEHUsI OTHOCUTETHHO HEM3BECTHON KOH(MUTYPAIMY CTPOSATCS TPU ITOMOIIM U
MeTO/ia TPAHWYHBIX yPABHEHUN WM COOTHOIIEHWI HeB3amMHOCTHU. [[y1si K03 PUImeHTHBIX 00pATHBIX 3329 IPU IMEPEMEHHBIX
K03 duIHeHTax NOCTPOEHNE OIEPATOPHBIX COOTHOIIEHUI COIPSXKEHO CO 3HAYUTEIHLHBIMU TPYAHOCTSIMHU M B 9TOM CJIydae UC-
MOJIb3YIOTCSI UTEPAIMOHHBIE CXeMbl. VICKOMBIE TIepeMeHHBbIE KO3(DMUINEHTHI BBIOUPAIOTCS C YYETOM AIPUOPHBIX OrPAHUIEHMI,
MapaMeTPU3yIOTCHA ¥ HAXOIATCS U3 YCIOBUIT MUHUMYMa HEKOTOPOT'O HEKBAIPATUIHOrO dyHKIMOHA A HeBs3ku. Jlaree dbopmysn-
PYIOTCsI JINHEHBIE OllIEPATOPHBIE COOTHOIIEHHs] M HAXOJSTCS HOIPABKHY, [I0CJIE TIPOIECC TIOBTOPSIETCS.

B pamkax mpeacTaB/IeHHOTO MOIX0/1a Oy Y€HbI CIabble TTOCTAHOBKH JIJIsI OIIEPATOPOB SJLIMITUIECKOTO TUIA, CPOPMUPOBAHBI
WTEPAIMOHHBIE CXEMBI U PEIIEH Psi/i O[THOMEPHBIX OOPATHBIX 3814 JIJIsT PA3JIMIHBIX MOJIEIEHl MEXaHUKU TeOPMUPYEMOTO TBEPIO-
IO TeJIa - TEOPUU YIPYTOCTH U YCJIOXKHEHHBIX MOJesIeil (BI3KOYIPYIOCTH, TEPMOYIIPYTOCTH, IOPOYIPYTOCTH, SJIEKTPOYIPYIOCTH,
TIPY HAJIMYIMH MIPEIBAPUTEIHLHOTO COCTOSTHHAS ).

IIpuBenens! pe3yIbTaThl BEIYUCTUTEIbHBIX IKCIEPUMEHTOB 00 OIpeIeIeHUH OHOTO MJIN HECKOJIbKHUX MEPEMEHHBIX KOddhdu-
[MEHTOB JJIsi MOJIeJIeil IIPOCTOH CTPYKTYPHI - CTEPXKHEH, GaJIOK, IUIACTUH, [UINHIPUIECKUX U CJIOUCTBIX CTPYKTYD, BBISBJIEHBI
0CODEHHOCTH IMHAMUYIECKOTO BO3/EMCTBUS, 00ECTIEINBAIONINE HAMIY YTy PEKOHCTPYKIMIO UCKOMBIX (DYHKITHI.

PaBora BbimonHena npu mnoguepxke rpanta PODPU (kox npoektal6-01-00354 A) u IIporpammbr dyHIAMEHTAIBHBIX HCCIIE-
JIOBaHWIA 110 CTPATErMYeCKUM HaIlIpaBJieHUusIM pa3BuTus Hayku Ipesnpnmyma PAH Nel.

Yu. P. Virchenko, Pham Minh Tuan (Belgorod, Russia)
virch@bsu.edu.ru
SOLUTION BIFURCATION IN STOCHASTIC MODEL
OF CHEMICAL REACTIONS

A stochastic model [1] of chemical reactions which takes into account thermal fluctuations of medium is studied. The time
evolution of random concentration Z; € [0, 1] of a reactant is described by the stochastic differential equation

dfﬁt = [Oé — .fjt + )\{Et(l — jt)] dt —+ O'i't(l — ft)d’lf)t B

with parameters A € R, o > 0, « € [0, 1] and stochastic differential diw; which is understood in the Stratonovirch sense.
At t — oo the nonuniform diffusion markovian random process has the final probability density function p(z) = dPr{Z; <

e A z \’ 2 fa—1 «
o= () e 2 (222 2)) Ao

The density p(z) has the bifurcation when the parameters (), o2, o) change. The critical surface divides different dynamical
regimes in the parameters space. It is defined as the connected part of multicomponent surface that is given by the polynomial
on the parameters P(), o2, a) = 0 of the fourth order and the connected part is extracted by and the inequality

Gi(\o%e)G_(\o%e) >0, e=a—1/2

with deg G4 (), 02,¢) = 2. The surface cross sections by planes ¢ = const are calculated. They are placed outside the ellipse
4)X? +30* —120% = 0 and each of them has a "cusp" point lying on it. The coordinates (\.(¢), o2(¢)) of the cusp vertex is defined
as the unique solution of equations A\, = —(9202)/(14202) and 4(02 —1)% = 2702(1 — 4¢?) with o2 € [1,4], € € [-1/2,1/2]. The
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explicit form of the critical curve in polar coordinates, whose center is the vertex and the azimuthal axis parallels to the \-axis
is found.
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LEVY LAPLACIAN AND SELF-DUAL YANG-MILLS EQUATIONS

We describe self-dual solutions of the Yang-Mills equations by means of Levy Laplacians. Let {e,} be an orthonormal basis
in L2([0,1],R*) such that e, € C*([0,1],R*) for any n € N. Let f be two times Frechet differentiable function on C*([0, 1], R?).
The value of the Levy Laplacian Aie"} associated with the basis {e,} on f is defined by

. ) 1 n
A{L "'}f(a:) = lim — Z < f'(x)ex, e > .
k=1

n—oo M

We introduce a class of orthonormal bases {e? } in L2([0, 1], R*) parameterized by the choice of a curve T in the group SO(4).
In [2] we prove that under some conditions on the curve T, a connection A in the trivial vector bundle with base R* is a solution
of the self-dual Yang-Mills equations F' = xF', where F is the curvature corresponding to A, if and only if the parallel transport

T
associated with A is harmonic for the Laplacian Aie” Y. This result is related to the result by Accardi, Gibilisco and Volovich on

the relationship between the Levy Laplacian and the Yang-Mills equations. If a curve T is constant, then the Laplacian A{Lez}
coincides with the Levy Laplacian defined in [1]. For this operator the following holds. A connection A in the trivial vector
bundle with base R* is a solution of the Yang-Mills equations D% F = 0, where D4 is the operator of covariant differentiation
generated by A, if and only if the parallel transport associated with A is harmonic for such a Laplacian.

Finally, we consider an infinite dimensional divergence defined by analogy with the Levy Laplacian. We obtain an equation
containing this divergence which is equivalent to the self-dual Yang-Mills equations. The resulting equation is analog of the
equation of motion of chiral field.
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KBAHTOBAA IJMHAMUKA OJI51 HECAMOCOITPA2KEHHBIX TAMUMWJIBTOHNNAHOB

KBanroBas quHaMuKa OOBIYHO 3aJIa€TCs IIPH TIOMOIIY pelleHns ypasHenus [IIpeauHrepa ¢ caMOCONPSIXKEHHBIM MaMUIbTOH-
aHoM, jubo, B Gojiee OOIIEM CJIy4ae, IPU MOMOINYU IPYIIbl ABTOMOP(MU3MOB IIPOCTPAHCTBA cocTosuuil na C™-ajarebpe HabIOmA~
eMbix. OJIHAKO B NPUJIOKEHUAX BCTPEYAIOTCS FAMUJIBTOHUAHBI, KOTOPBIE SIBJISIIOTCS CUMMETPUYECKUME OIlepATOPAMU, HE JIOMYC-
KAIOIIUMHU CAMOCOIPSIXKEHHBIX paclupenuii. Mbl paccMaTpuBaeM MOJEJbHBIN IpuMep Takoro audepeHnuajIbHoro onepaTropa
Ha TOJyOCH W TPOU3BOJIUM €ro JUIUINTUYECKYIO CAMOCOIPSKEHHYIO perysipusanuio. CoOTBETCTBYIOMAA TPy YHUTAPHBIX
OIIEpaTOPOB IBOJIIOIUN HE UMEET IIpeJiesia MPU CHITHU PEeryJspu3aldd B THJIbOEPTOBOM IIPOCTPAHCTBE, OJJHAKO JOKA3BIBAETCS
CYIIECTBOBAHUE IIPeJIeNa JIJIsl SBOJIONUY COCTOsTHUHI Ha C™-ajrebpe KOMIIAKTHBIX ONEPATOPOB C IPUCOEMHEHHON equnuei. 1H-
TEepPEeCHBIM CBOMCTBOM HOCTpOeHHOﬁ KBAHTOBOM IBOJIIOIUU ABJIACTCA TO, YTO OHa IIE€PEBOAUT YHNCTLIE (BeKTOpHI)Ie ) COCTOAHUSA B
cMmentanibie. O6CYKIAIOTCS BO3MOYKHBIE [TPUMEHEHHs] TI0JIy9IeHHBIX PEe3y/IbTATOB K IpobsieMe WH(OPMAIMOHHOIO MapajoKca B
qepHbIX Abipax. Jlokias ocHoBan Ha coBmectHoil pabore ¢ B.2K.CakbaeBbiM.

A. K. Ty (MUAH, Mocksa, P®)
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HEKACATEJIbHASI MAKCUMAJIbHASI ®YHKIINS 11 UHTET'PAJI IIJIOIIIAJIEN JIV3UHA AJI
PEIIIEHUN SJIJIMIITUYECKOI'O YPABHEHMU ST

s rapMoHndeckux (GyHKIUA CBA3b HEKACATeJIbHOW MaKCUMaJjbHOU (DYHKIUU C APYTUMU XapPAKTEPUCTUKAMU IPAHUYHOTO
MOBEJIEHNsT NOJPOOHO M3ydeHa. B 4acTHOCTH, M3BECTHBI OLIEHKM HOPMBI B L, HeKacaTeJIbHO! MaKCHMAJILHON (QyHKIHMH HYepe3
HOPMY B TOM K€ IPOCTPAHCTBe MHTerpaJja mromaseil Jlysuaa u ecrecTBeHHBIE OOOOIIEHUsT ITOTO PE3Y/IbTaTa, CM., HAIIPUMED,
[1]. Hacrosimuii moKa MOCBSIEH U3JI0XKEHUIO AaHAJOIMYHBIX YTBEPXKICHUI /Ul PEIIEHUH JUIMITHIECKOTO YPABHEHUsSI BTOPOTO
nmopsijika ¢ mepeMeHHbIMU Kodddurmentamu. OKa3ajaochb, YTO B 9TOH CUTyaluu ya00HEe UMETh JIeJI0 C MHTErpajioM ILIOIaIei
HE CAMOTO DEIeHus], 4 HEKOTOPOH ero cremeHu. [Ipu eCTECTBEHHBIX YCJIOBUAX YCTAHOBJICHBI ONEHKHU (CBEPXY M CHU3Y) HOPMBI B
Ly, p > 1, HeKacaTeIbHON MaKCUMaJIbHON (DYHKINN PEIIeHNs U epe3 COOTBETCTBYIOIIYIO CTeleHb Lo-HOPMBI HHTErPasa IJIOIma-
neit pyHKII \u|p/ 2. DM BCCIIEOBAHNS BOSHUKIIM B CBSI3H C N3yJYeHIEM BO3MOYKHBIX IIOCTAHOBOK 3aa4n JIMpuxiie ¢ TPaHnYHON
dyuxnneit n3 L,. B cBa3u ¢ 3TuM OoJIbIIOe BHUMAHME YAEJSIETCS YCIOBHUSAM Ha KOI(MMOUIMEHTH yPaBHEHUS: IPEIIIOIAraeTCs,
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YTO BHYTPU 0OBGJACTH OHH M3MEPHMBI U OFpaHUYEHLI, a Ha eé rpaHulle HenpepblBHBI o JIunu. Bes mociemnero TpeboBaHust He
CIpaBeJJInBa TeopeMa O eIMHCTBEHHOCTH PelleHus], CM. [2]. YCTaHOBJIEHHbIE OLEHKHU UCHOJIB3YIOTCS, KPOME TOro, Ipu 060CHOBA~
HUW COPABEJIMBOCTU B 00CYKAaeMOil cuTyanuu anasora teopembl Kapnecona—Xépmanmepa, cm. [3], [4]. OcroBubIle pesynbraTst
JIOKJIafia cozepKarcsa B padore [5].
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OB OJTHOM KJIACCE MHTEI'PAJIbHBIX YPABHEHUU B ITPOCTPAHCTBE CYMMUPYEMBIX
OYHKIINU

PaCCManI/IBaeTCH UHTEerpaJiIbHOE€ ypaBHEHUE

f=9+Kf, (1)
rneg € L1(0,r),a K—uuTerpanbubIii oneparop Bua: Kf(a:) = fT)\(m, t)T(x—t) f(t)dt. Cunraercs, uro T' € Li(—r,r), a dyHxnus
X\ — orpanmyena Ha (0,7)% u 06IaKACT CIICIYIONIIM CBOMCTBOM (i)aBHOMepHoﬁ HENpPepbIBHOCTHU 110 BTOPOMY apryMEHTY:

Az, y) — Az, 1) <w(y—t]), wlt)—0, t—0+.

ITpocrbiM puMepoM Takol GyHKIMU A MoxKeT ciaykuThb A(z,t) = y(x)No(z,t), tae Ao € C ([0,?]2), v € M(0,r) . HacTapMU
caydasimu (1) sIBISIFOTCS: ypaBHEHME C IHOJISIPHBIM sIZIPOM, HEKOTODBIE JIPYI'He KJIacChl yDABHEHWH C siIpaMy THIA IIOTEHIHAJA,
HEKOTOPBIE YPABHEHUS IIEPEHOCA M3JTyI€HUs B HEOMHOPOMHON cpesie U p. Y paBHEHUE C MOJIFPHBIM SJIPOM JOCTATOYIHO MOAPOGHO
n3ydeno B npocrparcrsax C[0,7] u L2(0,7) (cum. [1]). Umeem:

1Kz, < (sup Az, £) / IT()dz.

K ypasaenuto (1) npumeHsieTcs METOJ| yCpeIHEHUs! siipa paboTsl [2].

IIpu npoussosbroM § > 0, narepsas (0,7) MOXKHO pasGUTh HA KOHEYHOE YHMCIO HPOMEKyTKOB I' = (G})] Takux, 4ro

b
/|K(:L',t)7K(l‘,y)|dCE<5, mpu t,y € Gm, m=1,--- n.

B pabore nokazauo, uro K snosnne HenpepusHbiil B L1(0,7) 1 JonyckaeT paBHOMEPHYIO AIIPOKCAMAIMIO KOHEIHOMEPHBIMU
omepaTopaMu ¢ ¢ TOPU30HTAJIBHO MOJOCATBHIMK SIAPAMU BUIA

Kr(z,t) = K(z,nm), t€Gm, m=1---n,

e Nm € G, Tpou3BOJIbHBI. [IpuMeHeHMe TaKOM aNMPOKCUMAIINA CBOIUT (1) K KOHEYHOU JIMHEHHOH aJirebpandecKoil CucTeMe,
KOTOpasi B psjie CIydaeB JomyckaeT 3pdekTuBHoe pernenne. Jepe3 970 pelreHue onpeaesisieTcs MpUOInKeHHOe aHAJIUTHIECKOe
peutenne ypasaenus (1). IToaydena KoaudecTBeHHAs OLIEHKA TOIPEIIHOCTH.

Uccnenosanue BBITOHEHO Npu (GUHAHCOBOM mojiep:kke ['ocymapcrsennoro komurera 1o nayke MOH PA B pamkax naydnoro
npoekta Ne15T-1A246.
JUTEPATVYPA
1. Baadumupos B. C. YpasHeHusi MareMmarudeckoil pusuku. M.: “Hayka”, 1981.

2. Bapceean A. I., Eneubapan H. Bb. llpubnaukeHHOe pellieHne MHTErPAIbHBIX U JUCKPETHBIX ypaBHeHut Bunepa—Xomda.
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s1.M. Epycanumckuii (Pocros-ua-/lony, Poccus)

ymerusalimskiy@sfedu.ru
3-IIVTU HA TPA®E-PEIITIETKE
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PaccmarpuBaercs GecKOHEYHBIN OpPHUEHTHPOBAHHBIN I'pad, KOTOPBIH MblI Oy/eM Ha3bIBATh I'padOoM-perieTkoil. MHOXKecTBO
BepIInH 3Toro rpada — Z4+ X Z4. V3 kaxk10# BepmuHbl BIXOAUT ABe ayru. OqHa — B GJIMKANIITYIO IPABYIO BEPIIUHY, & ApyTas —
B GUIM2KAMIITY IO BEPXHIOIO.

3asava 0 MONAJAHUN U3 BepIIMHGL (P; ) B BepuHy (S;t) paBHOCHIbHA 3ajade O ONaJaHIU U3HAUAIA KOODJAUHAT B BEPINU-
Hy (s —p; t —q).

Kaxaprit myts n3 Bepmunbl (0;0) B Bepumny (n — m;m) OyaeM KOIUPOBATDH N-PA3PsHBIM JIBOMIHBIM THCJIOM, COIEPIKa-
UM M eIUHAL 1 N — m Hyseil. Ennauna, crosmas Ha i-oM MecTe (HyMepanysi MECT CJIeBa Ha IPABO), 03HAYAET, YTO HA {-OM
mare IyTh TPOXOAMUT [0 BEPTUKAJIBHON Jyre, a HOJIb, CTOSIIUN Ha $-OM MeCTe, O3HAYaeT, 4TO Ha $-OM Iare IIyThb IPOXOIUT IO
TOPU30HTAILHOM JyTe. BymeM paccMarpuBaTh HOCTHKUMOCTD M0 3-TryTaM. [lJist 9TOro JauM HEKOTOPBIE OIIPEIEICHUA.

Omnpexnenenune 1. Hauaroroum 1-@paemenmom nymu dauro k 6ydem nasunieamov e2o ompesox, cocmoawud us k eepmukanv-
Houx dye u umerowul xKoduposky euda (1...10 ). 3decv 3a mHo2oMOMUEM «CNPAMANDBLY OUHUUDL, «NPOOEALHAA> 30HA 3ANOAHEHA
NPOUBONOHBIM HAOOPOM HYAET U eOUHUL,.

Omupegaenenue 2. Bhympennum 1-@paemernmom nymu drunve k 6ydem Hazveams makol 0Mpe3ox nymu, Komopwuil Cocmoum,
u3 k sepmurasvruixr dyz u umerouul koduposxy euda ( 01...10).

Omnpeaenenue 3. [lymov Ha3vi6aemcea 3-nymem, ecau 2o Ha1arvhull 1-dpaemenm u ece enympennue 1-dpaemenmos umerom
dauny Kpammyio 3.

Pemena 3amada o konmdecrse 3-IyTeil, BeAyNMX M3 Hadaja KoopauHaT B Bepumuy (n — m;m). Haiinena seposiTHOCTD
nepexo/ia 3a n MAroB M3 Hadajla KOOPJMHAT B BepluHy (n — m;m) 1o 3-IyTsM (BeposTHOCTH IepeXojia MO0 JyraM PaBHBI 1 ).

JUTEPATVYPA
1. 4. M. Epycasumcxuii, B. A. Cxopoxodos, M. B. Kyszvmunosa, A. I'. [lempocsan. I'padbl ¢ HECTAaHAAPTHON TOCTUKUMOCTBIO.
// Banaun, npuioxenust. Pocros-ua-dony: ¥Oxubiit denepanpupiii yausepcurer, 2009. 195 c.
2. 4. M. Epycarumcruti. Coydaiinsle 6y aanus 1o rpady-perierke 1 KOMOUHATOPHbIE TOXKAeCTBa. // VHKeHepHBIl BeCT-
nuk [ona, Ne 2 4. 2 (2015). ivdon.ru/ru/magazine/archive /n2p2y2015,/2964

V.V. Zharinov (Moscow, Russia)
zharinov@mi.ras.ru
ON THE BACKLUNND TRANSFORM OF THE GAUGE FIELDS

Béaclund transforms, i.e. differentially related pairs of differential equations, are described in the coordinate manner appropriate
for calculations and applications. Here we present Béclund transforms for gauge fields in the Minkowski space of an arbitrary
dimension.

Figuratively speaking, Béclund transform is a differential relation between two differential equations (i.e., two systems of
nonlinear partial differential equations). Originally such construction appeared in the A.V. Biclund studies of surfaces of a
constant curvature. In the language of differential equations it is formulated as the differential relation between two copies of the
sine-Gordon equation (see [1] for more detail). Since there Béclund transforms have numerous applications in physics, geometry
and differential equations. From the point of view of the algebra-geometrical approach to differential equations (see [2], for
example) Baclund transforms are a special case of the systems with constraints [3], and due to this speciality they deserve a
special treat. Previously [4], an appropriate coordinate-free description of this situation was presented. This description gives an
exact and clear understanding of Béclund transforms and their place in the algebra-geometrical approach, but it is not convenient
for actual calculations and applications. Here the situation is described in a fixed coordinate system and illustrated by Béclund
transforms for gauge fields in the Minkowski space of an arbitrary dimension.
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AHAJINTUYECKOE OIIMCAHUE BOJIBIIINX JE®OPMAIINN N3TNMBA HEJIMHENHO-YIIPYI'O
HEOJHOPOJHOW ITAHEJIN

B pabore onmcano npuMenenre MeTo/1a Pa3JI0XKEeHUsI PEIIeHMs 110 TapaMeTpy JJIsd UCCIeI0BaHuA 3(PpHEKTOB BTOPOIro HOPSIIKA
B 3aJ1a4€e 0 BOJIBIINX AehOPMAIUX YUCTOr0 N3ruba HeJIMHEWHO-YIIPYToii maHe . MaTrepuaJi aHe Il TPeIIoIaraeTCsi CKUMaeMbIM
¥ HEOTHOPOIHBIM IO TOJIMNWHE. B mpocTeiinmeM cirydae HEOTHOPOSHOCTh CBSI3aHA C MEPEMEHHBIM XapaKTePOM MOJYJIsi CIABUTA, B
6oJiee CJIOKHBIX — [IEPEMEHHBIMU SIBJISIIOTCS BCE MaTepuaJibHble mapamMerpbl. OCHOBHAS 1eJIb UCCJIEIOBAHUS COCTOSIIA B U3y YCHUN
BJIMSTHUSI TIAPAMETPOB HEOJIHOPOIHOCTH HA HAIPSIXKEHHO-1e(OPMUPOBAHHOE COCTOSTHUE MTAHEIU U €€ YCTOWUINBOCTb.
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TpexmepHast KpaeBas 33/1a9a 0 PABHOBECUH IUINTHI C IOMOIIBIO TI0JIyo6paTHOro MeToa [1,2] cBomuTcs K HeMHeHHON KpaeBoii
3a7a4e it OOBIKHOBEHHOTO b PEePEHITNABHOIO YPABHEHNUST OTHOCUTENHHO (DYHKITUHU, OMUCHLIBAIOIEN M3MEHEHHe TOJIIUHBI
maueu. |'eHepupoBaHUe HEMWMHEHHBIX KPAEBBIX 33J1a4, & TaKKe HUCCAEJOBAHME DA3JIOXKEHUN WX PEIeHUil OCYIIeCTBIISIINCH C
HCIIOJIb30BAHUEM CUCTEMbI ABTOMATH3AIMH [OJIyOo6paTHOrO METO/Ia HeJIMHEHHOM Teopun ynpyroctu [3], peaan3oBaHHOM B paMKax
CHCTEeMBI aHAJTUTUYECKUX Bbluncyenuit Maple.

B paore pacCMOTPEHO HECKOJIBKO BHJIOB HEITPEPBIBHON HEOAHOPOAHOCTH (IMHEHHAS, TOIMHOMHAAIbHAS, IKCIOHEHIINATLHAS ) ,
a TaKXKe CJIydail KyCOYHO-HEIPEPBIBHBIX XapPaKTEPHUCTUK, B TOM YHCJIE MOJAEIUPYIONUX 3(PDEKTH TOHKUX IMOKPBITHIl HA BHEII-
Hell WM BHYTPEHHEW MOBEPXHOCTH MaHe u. s onmucaHusl MEXaHUIECKUX CBOWCTB MaTepHasioB MpU OOJbIIKUX J1edOpMAaIlUsIX
HCIIOJIb30BAaHBI OOIIEYTOTPEOUTETBHBIE MOJETN CXKUMAEMBIX HEJTMHEHHO-YIPYTUX CPE/I.
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nedopmanusax // Dxosorndeckuii BECTHUK Hay4HbIX neHTpos UDC. 2012. Ne 4. C. 69-75.
2. Karyakin M., Kalashnikov V., Shubchinskaya N. Nonlinear effects in a plane problem of the pure bending of an elastic
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S. G. Konstantinou-Rizos (Grozny, Russia)
skonstantin84@gmail.com
EXTENSIONS OF YANG-BAXTER MAPS ON GRASSMANN ALGEBRAS

In this talk, we present the first steps towards extending the theory of Yang-Baxter maps in the case of Grassmann algebras.
We construct some novel endomorphisms between Grassmann extensions of algebraic varieties which possess the Yang-Baxter
property. As an illustrative example, we use the well-celebrated Adler map. Then, we consider the cases of the nonlinear
Schrédinger (NLS) equation and the derivative NLS equation, and we make use of their associated Darboux transformations to
derive ten-dimensional maps which can be restricted to eight-dimensional Yang-Baxter maps on invariant leaves.

REFERENCES
1. Konstantinou-Rizos S. and Mikhailov A. V. Anticommutative extension of the Adler map. // Journal of Physics A 2016.
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JI. H. JIsaxos, C. A. Pouynkun (Boponex, Esern, Poccus)
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OIIEPATOPBI KUTIPUSHOBA-KATPAXOBA U B-9JIJIUIITUYECKVWE 'PAHUYHBIE 3ATAYN

MuoromepsabiM onepamopom Kunpusnosa-Kampazroea CMEIaHHOTO THIIA ¢ CUMBOJIOM a(z; ) HA30BEM OIEpPaTOp, JEHCTBYIO-
it Ha dyuxnun u3 S(Ry) no dopmyste
_ P el i, € . n 2\vi/2
FalAu](§) = [5, 322", &) e a(z; §u(z) [[;y (27) " dz.
st sroboro BerecTBeHHOro Uncta s gepes Hi(Ry) o6o3Hatwmm
" s . 2 2\s 2 ! o o .
kimace bynkuuit u€H; : {||ulls = [(1+]¢]*)° | Faul(€)|* (€)Y d¢}. Kanonnmuecknit cuurynspHbii ncesnomuddepeHmambHpii
orepaTop A ¢ CHMBOJIOM IIOPsi/IKa OJHOPOAHOCTH M uMeeT mopsanok m B Hi: ||Aullsy < Cllulls4m,y (em. [1]).

IIycts A — cunaryasapHslii ncesgomuddepennuanseii onepaTop ¢ cumBoioMm a(x;€) € Eg'. Omeparop A mazosem B-
umMnTHYeCKUM B Touke T € Ry ecom a(x;€) # 0 upn € # 0 u B-smmnruaeckum B Ry, eciu oH B-3i/mmnTuded B KaxKI10i
rouke x € Ry. CumBosa B-sjumnrudeckoro oneparopa (B ToUke & Wiu B Ry ) HazoBeM B-3JUIMITHYECKUM CHMBOJIOM (COOTBET-
CTBEHHO B TOYKE T miau B Ry).

Orpannvennsle onepaTopsl R u Rz, aeficTyiomue u3 npocrpancrsa H5~ ™ B HJ Ha30BeM COOTBETCTBEHHO JIEBBIM U IPABBLIM
KBasupery/sipusaropoM oneparopa A, ecimt R1A=1+T), AsR;=1+T:, (1) rneTi — orpaHuveHHbIH oepaTop U3 Hiil

s o s—m s—m+41
B H, a T> — orpanuvennsiii oneparop us Hj B Hj .

Sameuanue 1. Pe2yaspusamopvl dAAUNMUYECKUT ONEPATNOPOS ONPEJEASIOMCA KAk 00PAULa0OUWUE ¢ MOUHOCMbI J0 6NOAHE
Henpepuerozo onepamopa. Keasupezyaspusamopo, (1) ne ABAAOMCHA PELYAAPUSAMOPAMU U3-3G HeKomnarmuocmu Ry

Teopema 1. Fp-c.n.0. onepamop R ¢ cumsonom r(x;€) = |€]™(1+|€]™) ra~ (x;€) asanemcesa (aesvim u npasvim) xeazupe-
2yaapudamopom oas B-aasunmuueckozo 6 Ry Fp-c.n.d. onepamopa A ¢ cumeosom

. =m
a(z; &) € 2. )

3amernm, aTo B caydae m = 0 c.m.z. oneparop R ¢ cumBosiom g (€) aBasieTcsas 0OPATHBIM K CHHTYJIAPHOMY TceBnoudde-
penmanbHOMy oneparopy A ¢ cumposioM a(§), He 3aBUCAIIAM OT .

JUTEPATVYPA
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YPABHEHUSY C HECKOJIBKVMUY MHTET'PAJIBHBIMUW OITEPATOPAMUM U UX ITPUNJIOXKEHW S
B MEXAHUVKE 11 TPUUBOJIOTN

PaccmarpuBarorcsi uHTErpasibHble YPABHEHHs] C HECKOJIBKUMU MHTETPAJILHBIMU OIEPATOPAMH M OBICTPO M3MEHSIIONTUMUCS
dbyuknuamu. B gacTHOCTH, MCCIEAyIOTCS YpABHEHMsI C OJHUM KOMIIAKTHBIM OIIEPATOPOM U JIBYMSI PA3JUYHBIMH OIIEPATOPAMU
Bonpreppa. MHOXUTEH TPU BHEMHTErPAJIBLHOM UJIEHE, 8 TaKXKe MpaBasl 9aCTh YPABHEHUs 3a/IaI0TCsT OBICTPO M3MEHSTFOTIIMUCS
DYHKITUSIMHA.

IIpetaraercst KOHCTPYKTHUBHBIN MPOEKIIMOHHBINA METO/I, TO3BOJISIIOINIA IOy IUTh aHAJUTHIECKOE PeIlleHe YPABHEHUs B Psi-
JaX TEOPETHIECKH C JII000i Hamepe/ ] 3aJaHHON CTeleHbio TouHocTH. [Ipn momMomu qaHHOro METOIa y/1aeTCsl PEIUTD {B€ OCHOBHBIE
npobsembl. Bo-niepBbix, n3bexarh perienns GECKOHETHON CUCTEMBbI HHTErPAJIbHBIX ypaBHeHni Bosbreppa (K KOTOPO# IpuBOAAT
M3BECTHBIE METOJBI), a peliaTh [I0CIeJ0BATEILHOCTh HE3aBUCUMBIX MHTErDAIbHBIX ypasHeHuil Bosbreppa. Bo-BTOpBIX, Bblie-
JINTH B PEIIEHUN B sIBHOM Br/ie 00e 3aJaHHble ObICTPO n3MeHstomuecs GyHKnnn. B pesynbrare [jIs peleHnst pacCMaTPUBAEMOTO
MHTErpaJIbHOrO YPABHEHUS C BHICOKOW TOYHOCTBIO JOCTATOYHO YAEP:KATH HEOOJIBIIOE YUCIIO YJIEHOB PAa3JI0XKEHUsI. 3AMETHUM, YTO
JIpYyTHE M3BECTHBIE B HACTOSINEE BPEMsSI METOBI IPUBOAAT K ommOKaM, qocturaommm 100%.

Wccnenyembre mHTErpabHBIE YPAaBHEHNSI BOZHUKAIOT, B YACTHOCTH, B IMPHUKJIAHBIX KOHTAKTHBIX 33/a9aX W 3aJa9aX H3HO-
ca. OHHU NO3BOJIAIOT yYeCTh TaKue 0COOEHHOCTH JAePOPMUPYEMbBIX TeJI, KAK HAJIMYUAE MOKPBITHI, UX CHUJIbHYIO HEOJHOPOIHOCTD,
BBI3BAHHYIO OCODEHHOCTSIMU TEXHOJIOI'MYECKUX IIPOILECCOB, CJIOXKHBIN pejibed MOBEPXHOCTU B3aMMOJECHCTBYIOIIUX TeJ, a TaK¥Ke
U3MEHEHIE 9TOro pebeda B IPOIecce U3HOCA.

Teopernueckue pe3ysibTaTbl COIPOBOXKIAIOTCSA TPUMEPAMU PENIeHUs TPUKJIIAIHBIX 3a1a4. [IpOBOAUTCS CPABHUTEJILHbBINH aHa~
JIN3 JJAHHBIX PACYETOB, MOJIYIEHHBIX PA3IMIHBIMUA METOJIAMI.

PaGora Bemmosmena npu noguepxkke Poceniickoro Hayanoro @onma (mpoekt Nel4-19-01280).

1. V. Maresin (Moscow, Russia)
qqQ@irccity.ru
CELESTIAL GEOMETRY OF LORENTZIAN MANIFOLDS

The presentation will discuss structures on the six-dimensional bundle of skies ©X of a Lorentzian manifold X, as well as on the
five-dimensional twistor space 91, a quotient space of GX. The definition of a conformal reference frame is given, that is, of a
special projection of §X (or M) to a three-dimensional manifold. An example is constructed—conformal compactification—for the
Minkowski space. The celestial transform of Lorentzian vectors is defined, a kind of spinor correspondence, based on the complex
structure on the skies. An 1-form generating the contact structure on 9 (when the latter is smooth) is expressed explicitly as a
line bundle-valued form.

See some details at http://course.irccity.ru/celestial/
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DIRECT SUM OF POLYHARMONIC SUBSPACES

Shifts systems of fundamental solutions of polyharmonic equations are considered; completeness of these systems in appropriate
polyharmonic subspaces is proved; the sufficient condition of the completeness is represented and examples when this condition
is unfulfilled are given. The fullness of harmonic systems is proved in [1].

We consider the space of real-analytic functions summable with a square in a bounded domain with smooth boundary and
its decomposition into the direct sum of polyharmonic subspaces; some particular cases of this decomposition was considered in
[2-3].
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103-117.

3. Ramazanov A.-R. K. Representation of the space of polyanalytic functions as a direct sum of orthogonal subspaces //
Math. Notes, 66:5 (1999), 613-627.

H.I''Mapuyk (Mocksa, Poccust)
nmarchuk@mi.ras.ru
OBOBIIIEHHLIE AJITEBPBI K/JIN®P®OPIA BTOPOTO INIOPAIKA AJId YPABHEHUU TEOPUU
T10JI41
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IIpenaraercs KOHCTPYKIMs: 00001eHHBIX ayiredp Kinddopmaa Broporo mopsigka, B KOTOPBIX MeHEPATOPHI PACIAIAI0TCA Ha
JBE TPYIIBI — KOMMYTHPYIOIIE MeXK/Iy cob0il M aHTHKOMMYTHUPYIOIIEe MeXK 1y coboit. PaccmarpuBatorcst TeH30pHBIE [TPOU3BeE-
nenns aaredp Kauddopaa. [lokazano, aro Tenzopuoe mponssenenne anrebp Kmmddopaa geTHoit pasMepHOCTH CHOBA SIBJISETCS
aaredpoit Kimuddopaa gerHoit pasmepHoOCcTH, T.€., Kjlacc Takux ajaredp Kianddop/a 3aMKHYT OTHOCHTENBHO OIEPAIUN TEH30D-
HOTO mpou3BeeHus. JlokazaHo, 9TO IpeIoKEHHbIH Kirace 0600meHHbIx anredp Kimddopra Broporo nmopsigka Toxke 3aMKHYT
OTHOCHUTEJIFHO OIIE€PAINN TEH30PHOTO MPOU3Be/IeHnsA. PacCMOTpeH mpuMep HMCIoJb30BaHust 0600menubiit anrebp Kiudbdopaa B
MOAUMPUIMPOBAHHBIX YPaBHEHUSX JIAHIIOIIA ONMUCHIBAIONINX IJIEKTPOCTA0ble B3aUMOIEHCTBHS SJIEMEHTAPHBIX YACTHII.

E.H. Muxaakun (Kpacrospck, Poccus) °
mikhalkin@bk.ru

O MoHOApOMHU pellieHus ObIIero ajarebpanyeckoro ypaBHEeHUS

Paccmorpum obiee asrebpantdeckoe ypaBHEHUE
YV A Ty 4. Ty —1=0. (1)
V3BeCTHO, 9TO JUCKPUMHUHAHTHOE MHOXKeCTBO V ypasuenus (1) momyckaer mapamerpusanmio Lopra-Kanpanosa W : CPr2? -

C" ! no dpopmyie
k

NSk (a, 8) ) "
T = Vi(s) = — , k=1,....n—1; s CPp_o. 2
(9= (- 7 ®
Buecs a = (n—1,...,2,1) u B =(1,2,...,n—1) — neso4UCIEHHBIE BEKTOPDI, & (,) — 3HAK CKAJISIPHOIO NPOU3BE/ICHHUS.
(a,s)

Onpenenum ist By > 0, s € RP,,_2 BerBH mapamerpusanuu (2) ycaoBuem

k
G (g) = o ZEE(1+25) 5k {a,8) " k=1,....n—1
D) =e (s \(B,s)) et

rle B Ka4ecTBe PaJInKaJja CTEIeH! % Gepercst apudMeTHdeCcKoe 3HaUeHMe, a j npuHnMaer 3Hadenus 0,1...,n — 1. Hazsosem
<KCMpYHoOU> IIOBEPXHOCTH
j j n—1 .
SY = (v (s): seRY}CV, j=0,...,n—1.

O6usiactb cxogumMocT D TUIIEPreoMeTpryueckoro psifia (CXOAAIerocst B oKpecTHOCcTH © = (), IpeCTaBIISIIONIEr0 PElleHue
ypasaerus (1), IPUMBIKAET K JUCKPUMUHAHTHOMY MHOXKECTBY V TI0 9acTh rpaHunsl 0D, COCTOAMEH U3 1 ONPEIEIeHHBIX BBIIIE
<crpyns SO sW s,

OCHOBHBIM De3yJIbTATOM JIOKJIAJIa sIBJISIETCS CJIE/YOIasl TeOpeMa, OLMCHIBAIONIAs XapaKTep BeTBJIEHUs! pelneHus y () ypas-
mernna (1) npu nponomkennn u3 obmactu D BOKPYT <CTPYH>.

Teopema 1. IIpu npodoasicenuu uepes epanuyy 0D obaacmu D ecaxas eemes y;(x) pewenus ypasuenus (1) umeem eeme-
aenue auww 6 nape <cmpyns> SY uw SUY | ppunem emopozo nopadka.

A.B. Morgulis (Rostov-on-Don, Russia)
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STABILITY SPECTRA OF THE OPEN FLOWS OF INCOMPRESSIBLE FLUID

This communication is concerned with the open flows. By definition, such flow is confined within some domain through which
the total mass flux is not equal to zero. In turn, the mass flux can supply the energy and vorticity to the flow and withdraw
them from it. This interplay sometimes turns out to be capable of producing a kind of dissipation which persists even in the
limit of vanishing viscosity. In particular, some inviscid open flows can be ‘stable’ in the sense that their spectra are not just
neutral but consist of complex numbers the real parts of which are strictly negative. Plenty of such flows does exist in the finite
planar channels, provided it is supposed that the perturbations are planar too and the governing equations are endowed with the
Yudovich boundary conditions [1-3]. This communication is focused upon the different flow geometry. Namely, we consider the
flows confined within two topologically equivalent surfaces such as planes, or cylinders, or spheres, or tori, and more common
boundary conditions for the flow velocities. In addition, the velocity is supposed to be transversal to the boundary everywhere.
For such flows we’ll cover 3D stability issues as well as the asymptotic of high Reynolds number (which is defined with the use
of the total mass flux). The flows introduced in [4] will be discussed in detail.
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BO3HUVKHOBEHUE ITPOCTPAHCTBEHHOTI'O ITEPMOJNYECKOI'O PE2KMTMA
B TOPU30HTAJIBHOM CJIOE BUHAPHOM CMECH

PaccmarpuBaercs 3aa4a 0 BOSHUKHOBEHUM TPOCTPAHCTBEHHBIX KOHBEKTUBHBIX MEPUOJIMIECKUX 10 BPEMEHU TEYEHUIl B TO-
PU30HTAJIBHOM CJIOE YKUJKOCTU C TPUMECHIO. ['DAHUITBI CIT0sT IPEIOJIaraTCsi CBOOOIHBIMY, U30TEPMUIECKAMU, U KOHIIEHTPAITUS
IPUMECH Ha KaXKJIOH M3 HUX CUUTAECTCS 3a/IaHHON. Y PaBHEHUs JBHXKEHHs MMEIOT CTAIMOHAPHOE (OCHOBHOE) DEIlleHne, COOTBET-
CTBYIOIIEE TIOKOSIIIENCST CMeCH, B TIPEIITOJIOYKEHNH, YTO I'PAIMEHTHI TEMIIEPATyPhl U KOHIIEHTPAIIUN MOCTOSTHHBI U BEPTUKAJIBHBI.
WsBecTHO, 9TO, B OTIIMYME OT CJIydast YUCTON Cpebl, B ONHAPHOM CMeCH BO3MOXKHBI JIBa BUJIA HEYCTONIMBOCTHA OCHOBHOTO PEIICHUS
— MOHOTOHHAsI ¥ KoJiebaTeIbHasl.

B nannoit paboTe m3ydaeTcss BOSHUKHOBEHHE aBTOKOJIEOAHUS TIPU KOJIEH6ATEBHONM MOTEpe YCTOWIMBOCTH OCHOBHOI'O PEXKUMAa,
OTHOCHUTEJIFHO MIPOCTPAHCTBEHHBIX BO3MYIIECHIH, TEPUOINIECKUX IO OHOPOIHBIM IEPEMEHHBIM U Y/IOBJIETBOPHAIOMINX HEKOTOPHIM
ycaoBusM dyeTHocTH. st mccnenoBanus npumensiercss meros, JIsmyrnosa-IIImuara B popme, pazsuroii B paborax B. 1. FOnosnua
[1], [2]- IToka3aHO, 9TO BO3MOXKHO KaK MsIKOe BOSHUKHOBEHHUE ABTOKOJIE0ATEBHOIO PEXKIMA, TAK U YKECTKAsI II0TEPsI yCTORINBOCTH
OCHOBHOT'O PE€KMMa, BBI3BAHHAS TE€M, ITO OHO CJIUBAECTCS C BO3HUKIIUM IIPH JOKUTUIECKOM 3HAYECHUN TAPaAMETPa HEYCTONINBBIM
aBTOKOJIe0AaTEIbHBIM peXXUMOM. Jljisi aBTOK0/1€0aTe/IbHOTO PeKUMa HANIeHbl [IEPBbLIE JIBA YIEHA PsJ/ia 110 CTEIeHsIM [1apaMeTpa
HAJIKPUTUIHOCTHU. 10Ty UeHbl aHAIUTUIECKUE BhIPAYKEHUsT JIJIsI AMILTATY/IbI U YaCTOTHI Kojiebanuii. JIaHbl JoCTaTOYHBIE YCIOBUSI
JOKPUTHYIECKOTO U CBEPXKPUTUIECKOTO BETBJIEHUST ABTOKOJIEOAHNUSI.
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ONE MATHEMATICAL MODEL FOR STUDYING
A PASSIVE ADMIXTURE TRANSPORT IN SHALLOW
AND WEAKLY-CURVED NATURAL WATERCOURSE

Main goal of the study is to provide simplified 3D mathematical model for admixture spreading process in shallow shear flow
and to analyse and to test it.

This model is oriented to the geomechanics problems, so it can be applied to natural streams like rivers. The distinctive
feature of such watercourses is a considerable difference in sizes of their length, width and depth. For example, the ratio between
the characteristic depth and width for a typical lowland river varies from 1:10 to 1:200.

The formulation of the problem is as follow. A passive admixture spreads in an open turbulent flow of incompressible viscous
fluid in some section of river. The river-bed is assumed known and weakly curved. Also the stream is assumed lengthy and
shallow. So, the geometry of the considered part of the stream can be described by known functions smooth enough. Also the
length of this section of a channel is large with respect to its width, and the width of this section is large with respect to its
depth.

The admixture is assumed passive and its decay and diffusion are taken into account. The passivity of admixture means that
the mathematical model of the process splits into two subsystems of equations. The first one — the “hydrodynamic subsystem” —
allows to find the velocity field in fluid, and the second one — the “concentration subsystem” — allows finding the concentration
of admixture in the stream with known velocity field.

The numerical results show that this reduced 3D model adequately describes the spreading processes in natural streams. It
provides acceptable accuracy and allows the improvements by means of applying the recurrent correction procedure.

The reduced 3D model takes into account the cross-structure of a stream. This is a strong particular feature of the proposed
models. That allows us to study the admixture spreading in a channel with varying width and depth more accurate than
by utilizing the on-depth-averaged models. For example, we can catch the phenomenon of occurrence the opposite flow in a
near-surface region, which may be caused e.g. by means of the wind action.

A. K. Hazapos (r. Pocros-na-lony, Poccust)
arturnazarov7@mail.ru
IIOJIHASI ACUMIITOTUKA PEIIEHUSI CUCTEMBI ITOJIYJIMHENHBIX ANPPEPEHIINAJIBHBIX
VPABHEHUN ITEPBOT'O ITOPAKA C BOJIBIIINMUW BBICOKOYACTOTHBIMU CJIATAEMBIMN
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PaccmarpuBaercsa 3a7a4da ¢ HaYaIbHBIM YCJIOBHEM JJIsI CUCTEMBI m quddepeHInaIbHbIX YPABHEHUH ¢ YJACTHBIMU IPOU3BO/I-
HBIMH IIEPBOTO IOPSIIKA, 3aBUCSIINAX OT OOJIBIIOro mapaMerpa w >> 1:

Oui |
T ; s (@, wt) + Voo, (@, w)]

6u¢

8l‘j -

= fi(z, t,wt,u) + Vo (z, t,wt,u), 1<i<m,
u(z,0) = g(z),
e z = (21,%2,...,2,)" € D CR", t € [0,T] CR, u = (u1,uz,...,un)" - ACKOMasi BEKTOP-(YHKIMsI, KOMIOHEHTbI KOTOPOit
3aBUCAT OT mepeMeHHBIX T U t. Ilpu ompeesreHHBIX yCa0BUSX paspaboTan u 060CHOBaH 3(PDEKTUBHBIN AJITOPUTM IIOCTPOEHUS
[IOJIHOIM ACUMIITOTUKY PeIleHuil, KOTOPbIi Gasupyercs Ha KJIACCHYeCKOM MeTojie ycpeanenusi KpsuioBa-Borosobosa, merome
IByXMAaCIITaOHBIX pa3joxkeHuii. Haxoxaerne koapOUINEHTOB aCUMITOTUKN CBOJWTCS, MO CYIIECTBY, K PEIIEHUI0 KOHEYHOTO

YUCJIa HE 3aBUCAIIINX OT aCUMIITOTHYIECKOT'O ITapaMeTpa OAHO3HAYTHO Pa3PECIIUMBbIX 3a/1a9 Kommn AJId CUCTEM JIMHEHTHBIX ypaBHeHI/IIl/JI
B 9aCTHBIX IIPOU3BOJIHBIX 1-ro IIOpAJIKa.
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B.T. Hukonaes (Benukuit Hosropoza, Poccust)
vgl4@inbox.ru
O PEIMNIEHUNAX 3AJAYN ITBAPIIA B TPEXMEPHOM CJIVHAE

IIycrs KOMILTIEKCHAST N X N MATPHUIA J HE MMEET BEIECTBEHHBIX COOCTBEHHBIX UMCEJI.
Anasumuneckot no Jyeaucy (uaw J-anarumuneckol ¢ mampuyel J) Ha3bIBAETCS KOMILJIEKCHAs N-BeKTOP-DYHKIuUA ¢(z) €

0 0
CY(D), nnst KOTOPOIi B MIIOCKO# 061acTH D BHIIOIHEHO YPABHEHHE 87(;5 —J- 67(1) =0.
y 7
Pacemorpum myia J-anamurraeckux QyHKIMN CIeyIONTyo rpanndaayio 3agady [sapna [1].
IIycrs KOHeUYHAs OMHOCBSA3HAS IJIOCKas 0b0sacTh D orpanudena riragkuM KoHTypoM ['. Tpebyercsa naiitu J-aHaJIUTHIECKYIO

¢ marpuneit J B obmactu D dbynxmmo ¢(z) € C(D), KoTopas ymoBIeTBOPSET TPAHNTHOMY YCIOBUIO

Re ¢(2)] . = (1),

IJie BellleCcTBeHHasl rpaHndHas BekTop-byukuus ¢(t) € C(T') 3axana.
Nmeror mecTo nBe TEOPEMBI.

Teopema 1. I[Iycmo I' = 0D — xonwmyp Jlanynosa, a das epanusnot gynkyuu o(t) swnoaneno yeaosue Ieavdepa: o(t) €
H°(T), 0< o <1 Hyemo mampuua J umeem eud J = QJ1Q™1, 20e

Q=(z,79,%), 7,zeC’ geR’ Ji=diag(\pX), Im\pu#0.

Tozda pewenue 3adawu [leapua 6 obracmu D cyuecmeyem u eQuHCMBERHO € MOYHOCTBIO 0 6EKMOP-NOCTNOAHHOU.

Teopema 2. [lycmv I' = D — wonwmyp Jlanynosa, u 0an npouseodnotl epanuunol dynrkyuu o(t) 6vnoaneno ycaosue
Teavoepa: dfligt) € H°(I), 0< o < 1. Iyems mampuya J umeem eud J = QJ1Q™1, 20e
‘ ‘ A 00
Q=(z,7,%),7zeC’ geR’, Ji=| 1 X 0 |, ImA#0.
0 0 X

Tozda pewenue 3adawu [leapya 6 obracmu D cyuecmeyem u eQuHCMBERHO ¢ MOYHOCTBIO 0 6EKMOP-NOCTNOAHHOU.
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OBPA3BOBAHUE KABEPHBI ITPU BBICTPOM TOPMOXKEHUN TBEPJAOT'O TEJIA B
BO3MVYIIIEHHO! >KNJIKOCTN
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KaBuTaIoHHbIi# OTPLIB KUIKOCTH OT Tejla BO3HUKAeT B psfe NMPaKTHUeCKUX 3aJad MOPCKOH U KOpabeJbHOH THIpOIIHaMU-
KHU: MIPOHUKAHUE TeJl B *KUJIKOCTh; yIap, Pa3TOH WM TOPMOYKEHHEe TBEpABIX TeJ, TIABAIOMMX Ha MOBEPXHOCTH YKUIKOCTH WU
MMOJTHOCTBIO B HEE TOTPYYKEHHBIX; YCTAHOBUBIIEECS JIBUYKCHUE TeJ B YKUJKOCTH C OOJIBITUMHU CKOPOCTSIMU; BAODAIUS TBEPIIBIX
Tesl B »KUJAKOCTH. B HacTosImeit paboTe paccMaTpuBaeTcs TOPMOKEHHE TBEpAOro Tejla B BO3MYIIEHHOH »KUIKOCTH, KOTJa ero
CKOPOCTb yMEHBIIIAETCSI 110 JIMHEHHOMY 3aKOHY (IyIockasi 3aja4da). [Ipu GOJIbIINX YCKOPEHUSIX Tejla BOSHUKAIOT 00JIACTH HU3KOIO
JaBJeHnst BOJU3M €ro TPAHWILI M 06pa3yloTCsl MPHUCOEIMHEHHbIe KaBepHBI. Jlns ompenenenus hbopM KaBepH Ha MAaJbIX Bpe-
MeHax (OpPMyIHpyeTcss cMelllaHHas KpaeBas 3ajada TeOPHH ITOTEHIINAJa C OJHOCTOPOHHUMM OTDAHMYeHHSAMH Ha MOBEPXHOCTHU
tesa. CyIiecTBeHHOE BIUSIHAE Ha OTPLIB OKAa3bIBAIOT Oe3pa3MepHOe yCKOpeHue MUInHIpa, uncia Opyna 1 KaBUTAIIH, & TaKKe
BO3MYIIIEHHOE COCTOSTHUE YKUJIKOCTH B HAYAJBHBIA MOMEHT BpeMeHr. OTMETHM, ITO MPOMEXKYTOK BPEMEHH Ha KOTOPOM MTPOUCXO-
JIAT TIPOIecC TOPMOYKEHUS MUIMHIPA yMEHbIIaeTcs IPU YBeJUYeHNN YCKOPeHns IUJINHApa. B IpefebHOM cIydae 6eCKOHeuHO
GOJIBIIIOTO YyCKOPEHHsl TIPUXOAMM K 33J1ad€ O MIHOBEHHOW OCTAHOBKE TEJIa B JKUJIKOCTH (CKOPOCTH TEJIa PE3KO MAJMAET 0 HYJIS,
IPOMCXOAUT yJAp IUIABAIONIEro Teja). [Ipu 9ToM Hem3BecTHbIE 3apaHee NEPBOHAYAJIBHBIE 30HBI KOHTAKTA W OTPBIBA Si1(ts) 1
S12(t«) oUpezsensaIoTcs Ha OCHOBE PEINeHUs CIIeJYIOIEeH 3a,1axu:

Au=0, ReQ(t.); u=0, y=H+&(z)

ou Ju
a. = = < *)3 5 2
on Ng, U S 07 R e Sll(t ) on

rae Q(t.) — obnacTb, 3aHATAs KUJOCTHIO B MOMEHT OCTAHOBKY ¢ = t,; &(X) — BO3MyIlUeHNEe BHENIHEH CBOOOIHON IPaHUIBL.
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PE3SOHAHCHBIE PE2KVMHBI B OKPECTHOCTHU TOYKU BU®YPKAIIVN KOPASMEPHOCTU 2
(PEBOHAHC RES 5) B BATAYE KYSTTA-TENJIOPA

3anaua Kysrra-Teitsiopa 0 TedeHne »KUIAKOCTH MEXKJIy BPAIIAIONMMUCH [UJIMHIPAMU OIKCHIBAETCS CUCTEMON ypaBHEHUI
Hapre-Crokca, koTopasi 06/1aaeT MUIMHAPUIECKON CHUMMETPUEN W 3aBUCUT OT HECKOJIBKUX BEIECTBEHHBIX MapameTpoB. IIpu
JIIOOBIX 3HAYEHUSAX [MapaMeTPOB y Hee CYINEeCTBYeT TOYHOe perienme — TedeHme Kysrrta. B skcmepmmente oHO mcuezaer mpu
HEKOTOPBIX KPUTHYIECKHUX 3HAYECHUSX [IaPAMETPOB, KOTOPBIE OIIPEJIEJISIOT TOUKY IPOCTPAHCTBA IAPAMETPOB (TOYKY JIEMEHTAPHOM
6udypkanum), Korja JuHeapu3oBaHHasi Ha TedeHnu Kysrra cucrema Hapbe-CTOKca nMeer HeHysleBble pelieHusl (HefiTpasbHbe
Mozp1). Kpome Toro, cymecTByioT Touku 6udypKauyu BRICOKMX KOPa3MEPHOCTEH, KOTOPBIM OTBeYaeT 6oJiee IByX HE3aBUCHMBIX
HeiirpasbHbix Mo [loBeienue cucrembr HaBbe-CToKca B MaJioit OKPECTHOCTH TAKUX TOYEK MOXKHO OIMCATH HEJIMHENHON CUCTEMOIA
aMILUTATY/IHBIX YPaBHEHUI Ha IEHTPaJIbHOM MHOroobpasuu. /ljis HeBpamaTeIbHO CAMMETPUYHBIX PEIEHN HAMIEHO II1eCTh TUIIOB
Touek 6udypkranum kopazmeproctu 2 (pesonancel Res 0—Res 5), KOTOPBIM OTBEYaIOT HEBBIPOXK/ICHHBIE AMIIIUTYIHBIE CUCTEMBI,
OTJIMYAIONIUECH APYT OT APyTa JOIOJHUTEIbHBIMH PE30HAHCHBIMU cyaraeMbIMH. HeKoTopble pelreHns aMIUIUTY/IHBIX CHCTEM
HAXOJIATCS HA MHBAPUAHTHBIX MTOIIPOCTPAHCTBAX IPOCTPAHCTBA aMILJIUTY/I, UM OTBEYAIOT PE30HAHCHBIE PEXKUMBI cucTeMbl HaBbe-
Crokca.

Touku Res 5 HaiiileHbI IPU BpAIIEeHUH IUJINHIPOB B IPOTHUBOIIOJIOXKHBIE CTOPOHBI, JIJII HUX PACCINTAHBI KOIMDDUIUEHTHI CO-
OTBETCTBYIOIIAX aMIIATY/IHBIX CUCTEM U IIPOBE/IEH YHUCJICHHBII aHAJIN3 YCJIOBUH CyIIeCTBOBAHUA U YCTONYUBOCTH UX PEIIeHUIl Ha
WHBAPUAHTHBIX MTOAIPOCTPancTBaX. B Toukax Res 5 mepecraior ObITH MHBAPUAHTHBIMHU OHO U3 TOAIMPOCTPAHCTB CO CIIUPATLHBIMUI
U a3UMYTaJbHBIMHU BOJHAMU U IOAIIPOCTPAHCTBO C JBOWHBIMU CHUPAJIbHBIMU BOJHAMU OJHOTO U3 CEMEUCTB.

P. B. ITagbBenes (Mocksa, Poccust)
palvelev@mi.ras.ru
PACCESIHUE BUXPE B ABEJIEBBIX MOJEJISIX XUITCA HA PUMAHOBBIX IIOBEPXHOCTHAX

A6esneBbl Mosiesin Xurrca Ha PUMAHOBBIX IOBEPXHOCTSIX SIBJISIFOTCsT O0OOIIEHUSIMU XOPOIIO U3BeCTHOM (2+1)-MepHoit abesteBoii
Mole XUITca Ha TJIOCKOCTH, BOSHUKAIONIEH B TEOPUH CBEPXITPOBOJINMOCTH.

Bee craTmueckne peleHns: MOIENH Ha IUNIOCKOCTH C JAHHBIM 3HAYEHHEM TOIOJOMMYECKOTO 3apsiia IPEICTaBIAI0T cOBOoil Mu-
HI/II\/IyMBI HOTeHHHaﬂBHOﬁ SHGPFHH "N ABJIAOTCA peH_IeHI/IHMI/I HeKOTOpOﬁ CUuCTEMBbI ypaBHEHI/Iﬁ HepBOFO HOpH,ﬂKa (BI/IXpeBbIX ypa,B—
Hennii). Pemennsa BUXPEBbIX ypaBHEHHU ¢ 3apagoM (BEXpeBbIM uuciaoMm) N HasbBaorcsa N-puxpamu. [IpocrpancTBo momymeit
(TO ecTb K1aCCOB KaTHGPOBOYUHOM SKBUBAJEHTHOCTH) N-BUXpEil IpeACTaBIsgeT co6oil N-10 CHMMETPHYECKYIO CTEleHD [BYMEePHOil
wrockoctr SNR2.

DyHKIMOHAT KHHETUIECKOW SHEPTUHU B MOJIEIU Ha TLIOCKOCTH ONPEJENSET Ha MPOCTPAHCTEE MOyJel N-BUXpeil puMaHOBY
METPHKY, Ha3bIBAEMYIO KHHEeTHUecKol Merpukoil. H. MsnTon B 1982 rofy BbICKa3a/l TaK HA3BIBAECMBI aquabaTudecKil IPHHIAIL,
COTVIACHO KOTOPOMY T€OJIE3NIECKAE KMHETHIECKOW METPHKHM Ha IPOCTPAHCTBE MOyJeil N-BUXpeil MOTYT CJIy?KHUTb MPHUOJIHKE-
HHUAMHU K «MEJJICHHBIM» JUHAMMYECKHM PEIIeHUSIM MOJEIU C TomoJorndeckuM sapanom N. g abenesoit mogenn Xurrca Ha
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IUIOCKOCTH 3 ua0aTUIeCKUil TPUHIINAI OBLI CTPOro OOOCHOBAH JIUIIb B ITOC/IeAHIE roabl. VI3ydeHne reoe3mdecKux Ha IPOCTPAH-
cTBax MofyJieit N-BUXpell MO3BOJISIET MOJIyYaTh Pe3yIbTaThl O JBUXKEHUHN BUXPE.

B Momensx Ha KOMITAKTHBIX PIMAHOBBIX MMOBEPXHOCTSX MPOCTPAHCTBA MOJIYJIeH CTATUIECKUX PEIIECHUI TaKKe MPEICTABIISIOT
o001 KOHEYHOMEPHBIE MHOT000pa3usd, a UX Pa3MEPHOCTDb OIPEEISIeTCs IUCIOM UepHa COOTBETCTBYIONIETO JIMHEHHOTO PAaCCsIO-
€HUs HaJ[ TOBePXHOCTbIO. DYHKIMOHA KMHETHYECKON SHEPIUM CHOBA 33/a€T METPUKY HA IPOCTPAHCTBE MOJYJIEH CTATUIECKUX
penieHnii.

IIpemnonaraercs, 4To aHaIor aaabaTHIECKOTO IPUHIINIIA BBIITOJIHSIETCS U B MOJIEJISX HA KOMIAKTHBIX PIMAHOBBIX IOBEPXHO-
cTsiX (XOTsI B HACTOSIIIEE BPEMs] JIOKA3aTEJILCTBO II0JIy9eHO JINIIb JJIsi HEKOTOPBIX YACTHBIX Cilydaes). VICIOb3yst reoie3ndeckoe
MpUOINZKEHNEe, MOYKHO MOJIYYUTh PE3YJIbTaThl O JBUKEHUU BUXPEHl HA PUMAHOBBIX MOBEPXHOCTSX, KOTOPBIE AHAJIOTUIHBI COOT-
BETCTBYIOIIUM Pe3yJabTaTaM [JIsd MOJEINd Ha IJIOCKOCTH.

D.S. Roshal, A .E. Myasnikova (Rostov-on-Don, Russia)
rochal.d@yandex.ru
MATHEMATICAL MODELING OF SELF-ASSEMBLY OF 2D NANO-OBJECTS WITH SPHERICAL
TOPOLOGY

Large variety of physical and biological objects are composed of structural units forming curved 2D crystals with a local
hexagonal order. Similar structural arrangements are found in pollen grains, insects eyes, silicon skeletons of unicellular algaes,
viral capsids, colloidal systems [1-4], multi-electron bubbles in superfluid helium, fullerenes and nanotubes. Most of this materials
are very interesting for scientists. Structure of some of them haven’t understood completely yet.

In our work the self-assembly of 2D crystals with spherical topology is modeled [1-4]. The particles are retained on the curved
surface and interact with each other by means of repulsive potential. The physical mechanism reducing the number of defects
in the 2D spherical colloidal crystals is proposed. Improvement of the structure is carried out by successive cycles of particle
implantation and subsequent relaxation of the crystal. The particles coordinates are obtained using the overdamped dynamics
method[4].The mechanism is potentially suitable for producing colloidosomes[1] with similar pore sizes, which may improve
selectivity of nanocontainers permeability. The developed approach also allows to simulate 2D conical and tubular nanocrystals
with minimum number of topological defects, including the various possible polymorphs HIV capsids.

D. R. gratefully acknowledge financial support of Russian Science Foundation, grant number 15-12-10004.
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your@email.com
OLIEHK!M MHTETPAJIOB C OJHOPOJHO -PABHOCTHBIMU SAAPAMMUI HA IIJIOCKOCTU 1 NX
IIPNJIO>KEHU A1

PaCCManI/IBaIOTCH B obsiacTu D KOMILIEKCHOM ILJIOCKOCTH ABYMEPHBbIE CUHTYJIAPHBbIC UHTErPaJIbl BUIA

B(z) = /D Qa(t,t — 2)pa(t)dt, = € D,

u 0600ITeHHbIe MHTErpaJibl THHa Ko
o(z) = / Q1(t,t — 2)p1(t)dit, z € D,
r

rae aapo Qi (t,§) ommoponso crenenu —k mo nepemensoit £ € C u xpusas I' C C. Ilogo6Hble MHTerpasbl BOSHUKAIOT IPU
WCCJIE/IOBAHUN SJITUIITUIECKUX KPAEBbIX 3a71ad.

O6Cy»KIa10TCH YCII0BUSA, 0beCIeuHBAONIIe TPUHA/IEKHOCTh DyHKIHit ¢ 1 1 kaaccy Leabaepa C*(D). Paccmorpen Tak»xke
cirydait narerpasioB ¢ LP mmoraocrsio. Jlanbl npuitoxkenus K 3agade Pumana- ['mipbepra [jist 9JUIMITHYIECKON CUCTEMBI IIEPBOTO
TOPSIZIKA C HEMPEPBIBHBIMU KO DUIIMEHTAMH.

A.M. Croasip (Pocros-na-/lony, Poccusi)

ajoiner@mail.ru
ACUMIITOTUYECKU AHAJIN3 OJHOT'O KJIACCA 3AJAY TEOPUU OBOJIOYEK
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B pabote paccmarpuBaioTcs Ha4aIbHO-KPAEBble I KPAEBbIE 3312191, OIUCHIBAIOIINE KOJIEOAHNS WJIH U3THO YIPYTUX U yIPYTO-
[JIACTUYECKUX Y3KUX M30TPOIHBIX U OPTOTPOIHBIX [UJIUHAPUIECKUX TaHesel /tacTul u cepudecknx obosodek. IIposoaurcst
ACHUMIITOTHIECKOE U YUCJIEHHOE MHTETPUPOBAHNE COOTBETCTBYIOIINX JIMHEHHBIX U HEJIMHEHHBIX YPABHEHUN MaTEMaTUIECKON hu-
3ukn [1, 2]. AcumnToTHUecKOe UHTEIPUPOBAHME JIMHEHHBIX U HEJIUHEHHbIX ypaBHeHuil Tuna Kapmana [1, 3], B ciyuae yupyroro
MOBeJIeHnsT 0OOJIOYKH, TTPOBOIUTCS MPU TTOMOIIU METOJa MAJIOro MapaMeTpa COBMECTHO C METOJOM MOTPAHWUYHOTO CJiosi. Perire-
HUE€ CTPOUTCS B BUJE PSAIOB IO CTENEHAM MaJjioro napamerpa. B KadecTBe Majoro napamerpa d IPUHUMAETCA OTHONIEHUE JJTUH
CMEXKHBIX CTOPOH naHeau. KosdduimenTs! mepBoro psijia OupeessiioTcs B X0e IEPBOr0 UTEPAIOHHOIO IIPOIECCa IOACTAHOBKOM
3TOrO psijia B ypaBHEHMsI, HAYaIbHbIE U TPAHUYHBIE YCJIOBUS U COOMpPaHreM KO3(hMOUIIMEHTOB IPU OJMHAKOBBIX cTemeHsx d. Haxo-
IATCA TJIaBHBIE YJIeHBI PA3JIO’KeHUsI, KOTOPbIe YIOBJIETBOPAIOT YPABHEHUAM MEHBIEH pa3MepHOCTH IO IIPOCTPAHCTBEHHBIM Ilepe-
MEHHBIM, ONKCHIBAIOIINM U3rH0O WJIM KOJIEOAHNSI COOTBETCTBYIONINX ODOJIOYEYHBIX JIEMEHTOB. JlJIst Olpe/iesieHns MOCe y IOIinX
YJIEHOB aCUMITTOTHKU HEOOXOIMMO PEIaTh JIMHEWHbIe ONTrapMOHUYECKUE YPaBHEHMsI, KOTOPBIM Y/IOBJIETBOPSIOT KO3 PUIIMEHTHI
BTOPOTO psijia — (PYHKIMH MOTPAHIUIHOTO cJiost. Jljig ncciieioBaHus MOBEIEHNST YIPYTOMIACTUIECKUX MTaHeseil n 000JI049€eK Tpu-
MEHSAIOTCS MOJAUMUITTPOBAHHBIE COOTHOIIEHUS 1eOPMAIMOHHON TeopuH IIacTUYHOCTH. 1IpuBoaaTCa pe3yabTaThl YHCIEHHBIX
pacdeToB.
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AN EXTREMAL PROPERTY OF DELAUNAY TRIANGULATION AND ITS APPLICATIONS IN
MATHEMATICAL PHYSICS

The popular method for numerical solution of some problems of mathematical physics is the finite elements method. This
method needs a mesh of triangles. The convergence rate of iteration process of numerical solution of the problem by the finite
elements method depends on geometrical configuration of the mesh.

We prove the following extremal property: Let M be a triangular mesh with set of knots K. Denote by S(M) the sum of
cotangents of interior angles of all triangles from M.

Theorem 1. For any fized set of knots K, the sum S(M) as a function on mesh M reaches his minimum for Delaunay
triangulation.

Using this extremal property, the theorem is obtained, that for any fixed knots set, for numerical solution of Maxwell equation
of magnetic field the optimal mesh is Delaunay triangulation.

I1. A. Beabmucos, E.Il. Cemenosa, FO. A. Tamaposa (VabsiHOBCK, Poccust)
velmisov@ulstu.ru, farbless@gmail.com, kazakovaua@mail.ru
ACUMIITOTUYECKUE YPABHEHUSA TASOBOU IJMHAMUWUKU U UX TIPUJIOXKEHU A

Hpe,EI;J'IO)KeH])I ACUMIITOTUYIECKHNE PA3JIO2KECHUA JIJIdd IIOTEHIIHaJIa CKOPOCTH, HAa OCHOBE KOTOPBIX BBIBOAATCA aCUMIITOTUYIECCKHUE
yPaBHEHHs Ta30BOi TUHAMUKY J1Jis 6e3BUXPEBLIX U39HTPONUICCKUX TeueHuit rasa. [IpuBesieM 9TH ypaBHEHUs JJIsl IePBOTO TIPH-
GJIMKEHnsT TIOTeHIIAIa CKopocTa (T, y, 2, t).

Pt + ZVSth + VQS%I = a2 (SOII + Pyy + SDZZ)' (3)

Smech u najiee MHIAEKCHI CHU3Y OOO3HAYAIOT YacTHBIE IIPOM3BOAHBIE, V', @ - CKOPOCTBH ra3a M CKOPDOCTb 3BYKa B OZHOPOIHOM
noroke. Ypasaenue (1) - kaccuueckoe ypaBHEHHME JMHEHHON TEOPHH, KOTOPOE NPUMEHSIETCS JJIsl ONUCAHUS KAK JIO3BYKOBBIX,
TaK W CBEPX3BYKOBBIX TEUEHUIA.

—Qyy — Pzz = —P1r — 2Py tyt — 2921 — T/Jyz/)yy — VP2 — 20y P2y

VYpasuenue (2) - HenuHeiiHoe (B T.4. HEJIMHEHHBIN WIEH Qzzg), OMUCHIBAIONIEE TPAHC3BYKOBblE TEUEHUsI ra3a (TedeHusl, COmep-
JKalle KaK JIO3BYKOBBIE, TaK U CBEPX3BYKOBBLIE 30HBI, a TaKyKe 3BYKOBYIO NMOBEPXHOCTH- MOBEPXHOCTD MEPEX0/la CKOPOCTH rasa,
gepe3 CKOPOCTh 3BYKa; B YCTAHOBUBIIEMCSI CJIydae 3Ta MMOBEPXHOCTH SBJISIETCS MMOBEPXHOCTHIO MApabOUIHOCTH, Pa3Iesaoneit
rUnep6oInIecKyIo (CBEPX3BYKOBYIO) U JUIMITHYECKYIO (03BYKOBYIO) obsactu). Pyukuus ¢ (y, z,t) yA0BIETBODSET yPABHEHHUIO
Jlammaca gy + .. = 0. B ciaydae ¢ = 0 nonyuum ypasuenue Jluns-Peiiccuepa-T3sana, nepexopsiiee Jijisl yCTAHOBUBIIUXCS
TeYeHWII B ypaBHEHHE cMemmanHoro tumna Kapmana-PanbkoBruya.

2V et 4+ 28a”pey + [(v + L)V M e + (v — 1) Mo — )
=2V Bylpee = a* (hyy + ¥22) — tu
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Buecs € = x — Py, B = VM? -1, M = V/a - ancino Maxa, v - nokazaresnsb Ilyaccona, dbyskuus 1(y, z,t) - IpOU3BOIbHAS.
Hesneiinoe ypasHeHue (3) onmchiBaeT CBEPX3BYKOBOE TeUeHHE B OKPECTHOCTH YAAPHON BOJIHBI, MAJIO OTIMYAIONIEHiCs OT JIMHU
Maxa & = const. @yuxnus ¥(y, z,t) 3aaeT NONEPETHOE A3POJUHAMUIECKOE BO3ACHCTBHE.

IIpecraBiieHbl penieHns HEKOTOPBIX 33129 Ta30BOi [UHAMUKY Ha ocHOBe ypasHeHuil (1)-(3).

D. V. Treschev (Moscow, Russia)
treschev@mi.ras.ru
THE ANTI-INTEGRABLE LIMIT

The anti-integrable limit is one of the convenient and relatively simple methods for the construction of chaotic hyperbolic
invariant sets in Lagrangian, Hamiltonian, and other dynamical systems. I plan to present the most natural context of the
method, examples and applications.

T.N. Harutyunyan (Yerevan, Armenia)
hartigr@Qyahoo.co.uk
ABOUT THE DEPENDENCE OF SPECTRAL DATA ON BOUNDARY CONDITIONS

Let pin (g, a,8), n=0,1,2,..., are the eigenvalues of the Sturm-Liouville problem L (g, «, 8) :
—y" +q(z)y = py, z € (0,7), g € Lr[0,7],

y(0)cosa +y' (0)sina =0, a € (0,7,
y(m)cos B+ (m)sinf =0, B € [0,7).
The first question that we want to answer is:

How to move the eigenvalues, when («, 8) change on (0, 7] x [0, 7).
For this purpose we introduce the concept of the eigenvalues function (EVF).

Definition. The function pq (-,-), defined on (0,00) x (—oo,m) by formula

def
/J,q(Of+7Fk,ﬂ—7rm) = )L‘Lk+m(Q7a7B)7 k7m2071727"'7

called the eigenvalues function (EVF) of the family of problems
{L (q70‘7ﬂ)70‘ € (O,ﬂ'} ) B € [0777)}'

We find that this function has many properties, which we can investigate and the answer to our first question is:

When (e, 8) change on (0,7] x [0,7), then the set of the eigenvalues form an analytic surface which we called EVF, i.e. the
function g4 (v, -) is a real analytic function on the domain (0, 00) X (—oo, 7).

We find necessary and sufficient conditions for function of two variables having these properties to be the EVF of the family
of problems
{L(q,a,B),a € (0,7], B €[0,7)}. In particular an algorithm for solving the inverse problem is given.

X.A. Xauarpsin (EpeBan, Apmenus)
Khach82@rambler.ru
O HETPUBMAJIbHBIX PEIIIEHUAX OJHOI'O KJIACCA HEJIMHENHBIX MHTETPAJIbBHBIX
YPABHEHUM TUIIA CBEPTKU

Nurerpanbabie ypaBHEHHSI CO CTEIIEHHON HEJMHEHHOCTHIO BUJIA
—+o0
f7() = / K(x — t)f(0)dt, € (—o0;+00) (1)
— 00

[PEJCTABIISIIOT 3HAYUTEIbHBI MHTEPEC B P-aM9eCKOil TeOpUu CTPYHBI. B 4acTHOCTH, 9TH ypaBHEHUs ONUCBHIBAIOT JIMHAMUKY
P-aIUIECKON OTKPBITON M 3aMKHYTOM CTPYHBI JIJIsT CKAJISTPHOTO TIOJIsSI TAXUOHOB. Y DABHEHUST YKA3aHHBIX BUIOB BOZHUKAIOT TaK¥Ke
B KOocMmostoruu (em. [1]).

B nacrosiieit pabore 1pu onpeJieJIeHHbIX OIPAHUYEHUSIX HA YUCI0 p U Ha sApo K noka3aHbl 1J100aJIbHBIE TEOPEMBI CYIIECTBO-
BaHUSA U €MHCTBEHHOCTH HETPUBUAJILHBIX HETPEPBIBHBIX M OTPAHUYIEHHBIX permennii s ypasaenus (1). VI3 mosry9eHHbIX pe3yiib-
TaTOB, KAK YaCTHBIN cirydaii, noiaydaerca Teopema B.C. Baagumuposa u .1.BosioBuya o cyiiecTBoBaHMM TPOCTPAHCTBEHHO-
OJIHOPOJHBIX DEIEeHUH JIs HeYeTHBIX p (cM. [2]). DTH pesysbTaThl paclpOCTPAHSIIOTCS Tak:Ke Ha 6Gojiee oblue HeJMHEHHbIE
WHTErpaJIbHbIE YPABHEHUST BHUIA:

+oo
Qf(x) = / K(x — t)f(t)dt, € (o0 +00), (2)

rae @ - ompenmeseHHas Ha Beell 9mciaoBoil mpsamoit R = (—o00;+00) HempepbiBHAST MOHOTOHHAs W HedeTHas (DYHKIHS, yI0-
BJIETBODSIONIAs ONPEIEJIEHHBIM YCJIOBUAM. [IpUBeJeHbI Tak»Ke YacTHbIe TpUMepbl (MYHKIUU (), MILIIOCTPUDYIOIIME BaXKHOCTh
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HOJIyYeHHBIX Pe3yIbTaTOB.
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CPABHUTEJIbHBIN AHAJIN3 MEXKY PEIIIEHNAMUN HEKOTOPBIX MOJAEJIbHBIX YPABHEHUN
BOJIBIIMAHA B JIMHEMHOM U HEJIMHENHOM CJIVYASIX

Jlokiasr HOCUT OO30PHBIN XapaKTep U MOCBSIIIEH BOIMPOCAM Pa3perInmMOCTH HEKOTOPBIX HEJTUHENHBIX MHTErPAIbHBIX YpaBHe-
HU, BOSHUKAIONNX B PA3JUIHBIX 00JACTAX MaTeMaTndeckoil dusuku. [lapaanesbHO ¢ HEJIMHEHHBIMU WHTETrPATBHBIME YPaBHE-
HUSIMU OYIyT TaKkKe PACCMOTPEHBI COOTBETCTBYIOIINE JINHEAPU30BAHHbBIE U JINHEHbIe ypaBHeHHs. PaccMaTpuBaeMble 3a71a4u B
OCHOBHOM ONHCHIBAIOTCSI KMHETUYECKUM MOJEIbHBIM ypaBHeHneM Bosibimana. OCHOBHBIE TPYJAHOCTH UCCIETOBAHUSI U OCOOEH-
HOCTB 9TUX YPABHEHUH COCTOAT B CJIEAYIONIEM: &) OIIEPATOPBI KOTOPBIE TIOPOKIAIOT yPABHEHUs, TMHEHHBL; 6) OIEPATOPBI HEKOM-
[IAKTHBI; B) ONEPATOPBI MHOTA He 06JIaJai0T CBOHCTBOM MOHOTOHHOCTH; B) HE MEHee BarkKHas OCODEHHOCTb COCTOUT B TOM, YUTO
TOXKIECTBEHHO MMOCTOSIHHASA SBJISIETCS PEIIeHNeM ypaBHeHus! (TpuBuasbHoe pertenne). Cire0BaTeIbHO BOSHUKAET HEOOXOMMOCTD
moCTpouTh br3mIeckoe (He TPUBUAIBHOE) TIOJIOKHUTEIbLHOE pemenne. B ¢Bsa3u ¢ BazKHBIM IPUMEHEHUEM 9TUX YPABHEHUI OHM Ya-
cro auHeapusyorcs. OHAKO JIMHEAPU3AIUsl MOXKET [IPUBECTU HE TOJIBKO K KOJIMYECTBEHHOMY, HO U KAYECTBEHHOMY Da3JIHIHIO
MEXK/Iy PelIeHUsIMU B JIMHEIHOM U HeJIMHeHHOM ciydasx. KadecTBeHHOe pasjnmyne O3HAYAET, YTO JIMHEAPU30BAHHOE yPABHEHUE
HE MOXKET aJIeKBATHO OMUCATDH 3324y C (PU3MIECKON TOUYKHM 3PEHUS.

B macTosamem 10KIa/1e IPOBOAUTCS CPABHUTEIBHBIN aHAJIN3 MEXKIY PEIIEHUSIMU PA3JIUIHBIX MOJEJIbHBIX HEJIMHENHBIX ypaBHe-
HUIl B HEJITHEHHOM U JIMHEHHOM ciiydasx. [ IpuBeneHbl KOHKpETHbIE HEeJIUHEHHBIE MOJIE/IbHbIE YPABHEHUS, TNHEAPU3AIIHST KOTOPBIX
MPUBOJIAT K PEIIEHUIO, UMEIOIIEMY WHOE aCHMITOTHYECKOE MOBE/IEHNE B OECKOHETHOCTH.

A.P. Chugainova (Moscow, Russia)
anna_ch@mi.ras.ru
SPECIAL DISCONTINUITIES IN NONLINEAR ELASTIC CONTINUUM

Solutions of problems for the system of equations describing weakly nonlinear quasi-transverse waves in an elastic weakly
anisotropic medium are studied analytically and numerically. It is assumed that dissipation and dispersion are important for
small-scale processes. Dispersion is taken into account by terms containing the third derivatives of the shear strains with respect to
the coordinate, in contrast to the previously considered case when dispersion was determined by terms with second derivatives. In
large-scale processes, dispersion and dissipation can be neglected and the system of equations is hyperbolic. The indicated small-
scale processes determine the structure of discontinuities and a set of admissible discontinuities (with a steady-state structure).
This set is such that the solution of a self-similar Riemann problem constructed using solutions of hyperbolic equations and
admissible discontinuities is not unique. Asymptotics of non-self-similar problems for equations with dissipation and dispersion
are numerically found that correspond to self-similar solutions of the Riemann problem. In the case of nonunique self-similar
solutions, it is shown that the initial conditions specified as a smoothed step lead to a certain self-similar solution implemented
as the asymptotics of the unsteady problem depending on the smoothing method.
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AHAJIOT ®OPMYVYJIBI AIIIIEJIY PA3JIOXKEHU S MYJIBTUIIJIINK ATUBHOMN OYHKIINUN HA
ITEPEMEHHOM TOPE

ITycrs ' — duxcupoBaHHasi KOMIIAKTHAsI IIOBEPXHOCTH pojia ¢ = 1, ¢ ormevanueMm {a1, b1 }. KoMiulekcHo aHasmmrnyeckast
CTPYKTypa Ha IIepeMeHHOM Tope F), 3a7aeTcst KOMIUIEKCHBIM napaMeTpoM (MOZyJIeM) i Ha BEPXHEH MOJIyILIOCKOCTU. XapaKmepom
p Ha Tope F' HazbiBaeTCcs Npou3BOsbHLL roMoMopdusm u3 w1 (F) B C* = C\{0}. Mysvmunauxamuenot gynxyuet f ua F, nnsa
p Ha3bIBAaETCsl OJHO3HAauUHasi MepoMopdHas dbyHkuus w = f(z) Ha C, ynosnersopsiomas ycnosusm f(Tz) = p(T)f(z), z €
C, T€T,, F, =C/T,.

B sroii pabote Haligen anasor ¢gpopmysibl Amnmesisi, B KOTOPOIl IPOCThIE 9J€MEHTHI (cyiaraeMble) OYLyT UMETh IOJIIOCA TOTBKO
B OJHOW MM B ABYX To4ukax Ha F), u ronomopdno 3asucsar or p u p [1]. O6o3nauum depes Tp(lc)2 (2), Hp0(2) snemenTapHbIe
nHTerpassl [IpuMa Broporo u Tperbero poja JJis p ¢ €AMHCTBEHHBIM HOIIOCOM B () coorBeTcTBeHHO Ha F), [1].

Teopema 1. ITycmo f - 6emsd GyHKUUU 018 CYUECTNBENH020 TAPAKMEPQ P NG nepemertom mope Fy, ¢ aozapudmuveckumu

0c06vMU MOUKAMYU Q1 ..., Qr U N024PUPMUYECKUMYU BVIYEMAMU C1, ..., Cr 68 HUL, NPOCTILIMU NOMOCAGMU Qri1, ..., QI U 6bLUEMAMY
Crgly.eey CI 8 HUT, U NOAOCAMUY 8 Qi41, ..., Qs KpamHocmEd Ni41, ..., Ns, N > 2,k =141, ..., 5, ¢ 3a0aHHBMU 2AABHBMU YACTNAMY 6
ali—1 )
N ) l (1) s g _Ak,j PiQy — Nk Ak,j
nuz coomeememeenno. Toeda f =377 ¢l +325 1 ¢ TG, 2 ke 2005 G- agl T 2de f = j:l[m]—’_

O(1) 6 okpecrnnocmu Qi, k =14+ 1,...,8 na Fu, u 6ce caazaemvie 2040MOPPHO 3a6UCAT. OM L U P.

41



Teopema 2. /las eemsu Pynkyuu f ¢ HECYWECTNEEHHBM TAPAKMEPOM P € NMONAPHO PA3AUMHBLMU TPOCTOLMU NOAIOCA-
MU Q1,...,Qs U BVUEMAMU C1,...,Cs 68 HUT COOMBEMCMEENHO, MG nepemennom mope F, eepna dopmysa passosicenus f =
Zi: #@T)Tp;QSQT +C f;@ fodz + C, 20e C =0 npu p # 1, d, = 10gp(a1)¢>/(Qk),k =1,...,s, na Fy, u ece caazaemovie
2040MOPPHO 3A6UCAT, OM |4 U p.
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TOYHBIE PEIITEHUA AJId OJHOTO HEJIMHENHOTO YPABHEHUSY C YACTHBIMU
IIPOMN3BOJAHBIMUA

B pa6ore B. K. Besomanka [1] paccMarpuBaeTcs HeJMHEHHOE ypaBHEHUE TPETHErO MOPsIKa Ipu U = u(x,t)
U Ut (Ugat + Ut — st Us) + Ust (a)? - wre — (we)”  Usa) = 0. (1)

Bagaua 1. 1). Ilycrs B nonoce I = {(z,t) € R®, x4+t € (0,y0)}, (7% +V2sin(yo—%) =0, yo € (r+ 35, 7+ %)),
samano ypasaenue (1). Ha rpanumie moiochl 3aa[uM Hy/IeBble TPDAHITHBIC YCIOBUS
=0. (2)

u|:c+t:0 =0, u1|w+t:O =0, ut|x+t:0 =0, U|x+t:y0

Henystesoe pemenne (1), (2) u(z,y) =e @t +/2sin ((z +1t) — T).
2). IIycrs B kBagpare z € (0,7), t € (0,7) 3amano ypasuenue (1) ¢ HyJI€BBIME I'PAHUYHBIMY YCJIOBHSIMU

ul,_o=0, ul,_ =0, ul,_,=0, ul,_. =0. (3)

Henynesbim pemenuem (1), (3) 6yaer dyukums u(z,y) = sinz - sint.
Bagaua 2. [Iycrb 8 K = { (z,t) €R? 2z € (0,7), t € (0,1)} szanano ypasnenne (1) ¢ rpaHIHBIME YCIOBUSME

u(0,t) = u(m,t) = u(z,0) = u(z,1) = 0. (4)

Pemennem 3anaun (1), (4) 6yner dyskuums u(z,t) = sinz - ¢t - Int. IIponssognas pemenus: u, = sinx - (Int + 1) — Heorpannuena
B obstactu K.
Bamaua 3. Ilycrs B momynonoce x € (0,7), ¢t € (0,00) 3amano ypasHeHue (1) ¢ ycoBUSIME Ha TPAHUIE

sin(nx)

sin(nx)
nd '

n4

u|z:0 = 07 u|z:7r = 0’ ult:O =

(4)

] Ut ‘t:O =
nt _:

ITpu HaTypaabHOM UmciIe T perienue u(x,y) = %@:("I) sagaun (1), (4) Gyaer HeyCTONIMBLIM.

Bameuanwue 1. Pemmennsyvm ypasuenus (1) 6yxyT bynkmum: u(z,t) = c+tanh (d + ax + bt), €*1Y; In(z+y); sinz-Iny;
sinx - eY.

Bameuganue 2. MoxKHO IOCTPOUTH I'PadUKH ITUX PEIIEHHUH B TPEXMEPHOM IPOCTPAHCTBE.
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1. Beaowanxa B. K. CemumepHOe ceMeficTBO IPOCTHIX rapMoHndeckux (yHkumit. // Maremarndeckue 3amerku. 2015. T. 98,

seiryck 6. C. 803-808.
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COVARIANTLY CONSTANT SOLUTIONS OF THE YANG-MILLS EQUATIONS

In this work we consider a class of new field equations and present general solution of these equations [1], [2]. These equations
are invariant under orthogonal coordinate transformations and invariant under gauge transformations, which depend on some
Lie groups. We use some new geometrical objects - Clifford field vector and an algebra of h-forms which is a generalization of the
Atiyah-Kahler algebra and the algebra of differential forms. With the use of new field equations we present a class of covariantly
constant solutions of the Yang-Mills equations.

The reported study was funded by RFBR according to the research project No. 16-31-00347 mol _a.
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ACUMIITOTUYECKOE UHTETPUPOBAHUE JIMHEVMHBIX HEOJHOPOIHBIX YPABHEHUN
BTOPOTIO IIOPAOKA C BOJIBIIINM ITAPAMETPOM

B pabore paccmaTpuBaioTcs HEOIHOPOIHBIE YPABHEHUS BUIA

Z+ [w2a2(t) + w%bg(t, wt) + wha(t,wt) + w2b (t, wt) + bo(t, wt)} T =

¢ 1
i [|wpi(s)+w?2pa(s) )ds
:eO( ' =) (Ft,w) + gt w,wt)), w>>1,
€ HAYALHBIME YCIOBUAMU z(0) = xo, z(0) = wz1.
Bnecw f(t,w) = Z wTEf(t), gltrw) = Y w Eg(t7),
k=—4

IpUYeM CpejHee nepno;mqecxon byuxmun gy (¢, 7) HysIeBoe.
IIpu HEKOTOPBIX €CTECTBEHHBIX YCJIOBUSAX ACHMIITOTUYECKOE PA3JIOyKEeHHE PEllleHus] UINeTCa B BUJIe

t 1
=) i+r | 2. J{wAk(s)+w2 Xak(s) )ds
=Yw T |2 60( ) (ujk(t) + vjn(t, wt)) +
=0 k=1
t 1
i [(wpi(s)+w?2pa(s) )ds
+e 0( ) (pi(t) + ¢;(t,wi)) |

rie dysxmmn vk (t, 7) u qj(¢,7) — 27 - NEPUOAWIHBL IO T C HYJIEBBIM CPEJIHNM, a

0, a(t)xpu(t)#nneZtel0,T);
r=9q -1 a’(t) = pi(t), (bs(t, 7)) # pa(H)pa(t),t € [0, T);
9, a2(1) = 1), (bo(t7)) = pa (a1 € (0.7

Teopema 1. Jlaa 4106020 4ea020 HEOMPUYAMEADHOZ0 WUCAG T HAUOYMCA maxue noaoocumenvhvie wucaa Cp U W, “MO
npu w > wy afPexmusno cmpoumes n-oe npubausicenue T (t) pewenus T, (t) , xomopoe npu scex t € [0,T)] ydosaemesopaem
ouenxam

m—1 Y
£ult) — 2" (O] < Cow ™5, ult) — (1)) < Cow™

100 sppexmusrocmoro norwumaemca mom daxm, wmo nocmpoenue npubausicenus ™ () c600UMCA K PEUWEHUIO KOHEUHO20 HUCAQ
AUHETHVIT 0OHOZHANHO PASPEUUMDBIT NPOCTBIT 3adar, He 3A6UCAUUT OM NAPAMEMPA W .

B.JI. Xankesuu (Boponex, Poccust)
vlkhats@mail.ru
O HEKOTOPBIX CBOMCTBAX ITOJIMHOMOB JIE2KAHJIPA 1 NX ITPUMEHEHUMAX B
INIPUBJIN>KEHHBIX BBIYNCJIEHNAX

JL7tst pa3HBbIX 33/1a9 MaTeMATHYECKON (DU3UKU ¥ MaTEMATUIECKON SKOHOMUKHU, OMMUCHIBAEMBIX UM depeHITNaTbHBIMA YPaBHe-
HUSIMU, B KQYECTBE MPUOINKEHHOTO aHAJTUTHIECKOTO METOMA YIOOHO MCIOIb30BaTh METOJ, CTEIIEHHBIX PAA0B. llpu sToMm B cuty
psi/ia OOCTOSITENIBCTB I1eJIECOOOPA3HO HCIOJIB30BATh PsI/IBI 10 OPTOrOHAJIBHBIM HostnHOMaM Jlexxkannpa P,,. B nHacrosmeit pabore
IPeJJIaraloTCs HEKOTOPbIE HOBBIE CBOMCTBA MOJIMHOMOB Jlexkauapa Py, , MOJIe3HbIE M1 TPUIOKEHUI.

Teopema 1. Hmeem mecmo, ciedyrousee pazrooicerue nosunoma Pp(§) no cmenenam (§ + 1)

m 1

P (€) = ’"+Z x O ( Zcml )E+ 1) (1)

=1 i=m—I

Crenyroriee npejioxenue Jaer popMyily, BHIPAXKAIOINLYI0 IIPOU3BOJIHYIO HOJuHOMa JlexxaHpa depes JIMHEHHYI0 KOMOUHAIIAIO
TIOJIMHOMOB TIOPsIJIKa HE BBIIIE 3aJaHHOTO.

Teopema 2. Umeem mecmo pagencmeso

n

1+ 9 S @k 4 PO + (04 DP9 )
k=0
Amamormano nipu m < 1 MOXKHO TOTyanTh dhopmyrry masa (1 + 5)"’%. B wacraOCTH, cripaBemmBa
Teopema 3. Umeem mecmo pasercmeo
2d*Pry1(§) -
(1+¢) T = Z(zl +1DPUE) + (b + D) Pesa (6))- (3)
=1 1=
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NCCJIEJOBAHUE HEKOTOPBIX CBOMCTBA JPOBHOI'O MHTEI'PAJIA AJAMAPA

B nmanHOI paboTe paccMOTPUM JeHCTBHE OIepaTopoB JpoGHOrO mHTerpaBanue Ajgamapa B nmpocTpaHcTse Ly, (Rﬂr; w(m)d—z) ,

xT
277, O0<zx<l,

e w(z) = P v >0, v > 0, <KyCOYHO-CTEIIeHHBIX» BECOBBIX (PYyHKIUSX C PasHBIM IMOBEJCHUEM B Hadase

7

KoopauHaT U Ha GeckoHeunocru. Vmenno 2K.Anamap BBen npoGuble mHTErpasisl Buga (cMm. [1], §18)
xT

1T = ﬁ/ (ln%)a_lgo(t) %, IZp = F(la)/oo(lni)al go(t)%.

Ananormanas moauduKanysa IpoOHOrO WHTErpaa AmzaMap UMeeT BUL
~ z ~ ~ ~
I8 = Allge = o5 [Af, (I 2,01) o (7) %, ¢ smapowt Af,, (6,h) = (AkE) (), (kL) (€) = €3 ™" Mntermo, crpa-
0
BeJIJINBA CJIETyOIIast

Teopema 1. Onepamopws IS, > 0 ozparuuerv, 6 npocmpancmee Ly, (Rﬁ_,w(m)%) ,1<p<o0,A>0,v>0,

HIi(iDHLP(R#;w(z)%) < Cpa H‘P”LP(Rﬂr;w(x)%) )

2de Cpo = (), Cooa = ()%, m = min (y,v) dan onepamopa IS u Cpo = (£), Coora = (57), M = max (v,v) dan
onepamopa IZ.

Teopema 2. Onepamop Ii‘:i,a > 0 oepanuvenve 8 npocmparcmee Ly, (Ri;w(x)df), 1<p<o0, A>20v>0101>a>

0,0<t<1
IE < HAZZ (g,lnl)
Lp(Ri;w(z)dE—x) ’ t

a,l
+,t‘P‘
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