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AHHpOKCI/IMaI_H/IH IIoJINaHAJINTNYEeCKNMU
MHOro41jieHaMm, O4JHOJJIMCTHbIE (byHKI_[I/II/I B
MOJEJIBbHbIX IIPOCTPAHCTBAX M CMeE2KHbIe 3aJaIn

KpaTkoe usioxkeHue 3asiBKA

IIpecTaB/IeHHBI IPOEKT COCTOUT U3 JABYX CBA3AHHBIX YacTel (HAIPABJICHUI).
IlepBoe HampapjieHHe CBSI3aHO C 3aJladaMu paBHOMepHOM, LP, Lipa — anmnpokcu-
Maruu QYHKIWA TOJMAHAJIATHICCKIME MHOTOUJICHAMH, T.€. MHOTOYJICHAMHU BUIA
P(z) = Zz;é z¥ Py.(2), rae Pj, — MHOTOY/TEHB KOMILIEKCHOTO TIEPEMEHHOTO, Ha KOM-
MAKTHBIX [TOJIMHOXKECTBAX KOMILJIEKCHO ILIOCKOCTH.

Ot 3a7aun BozHUKIM B 1970-1980 rojbl, Korjga mepBble Pe3yabTAThl O ILJIOT-
HOCTH palMoHaJbHBIX Momyseil B npocrpancrse C'(X) 6puin mosydensl B paborax
. Bepuepsi, 1. Kapmonsr, A.T. O'®@appesna, T. Tpeara u JIx. Borra u apyrux
aBTOPOB. fIBJISISICH €CTECTBEHHBIM Pa3BUTHEM KJIACCHYECKUX 3a/1a4 AIIIPOKCHMAIIAN
dyHKIMIT paruoHaIbHBIMUA (DYHKIMSAMEA ¥ MHOI'OYJIEHAMHU KOMILJIEKCHOI'O IT€peMeH-
HOT'O, 9Ta TeMAaTHKa PA3BUJIACh B TEOPHUIO AIMPOKCUMAINN (DYHKIAN DEIIeHUSIMEI
JUTAIITUIECKUAX T MDEPEHITNATBHBIX YPABHEHUT, KOTOPas aKTUBHO M3y9IAeTCs B
HACTOsIIee BpeMs. B 9Toit ¢Ba3u orMeruM (KpoMme paboT yKe HA3BAHHBIX ABTO-
pos) paborst A. Byase, I1. M. Torbe, M. &. Mazasosa, I1. B. [lapamonosa u apyrux
aBTOPOB, BKJIIOYAsT aBTOPA 3asBKH.

HecMmorpst Ha akTHBHOE pa3BUTHE TON TEOPUHU, 3aJIa9U MOJUHOMHUAJIBLHOMN ar-
MIPOKCUMAITNN OCTAIOTCsI, B OOIEeM ciydae, HepermeHHbIMu. Hambosbmmit mporpecc
MMeeTCsl UIMEHHO B 3ajia4e O PABHOMEPHON MPHUOJINKAEMOCTH TOJIMAHAJUTHIECKUMEI
MHOT'OYJIEHAM, IIPUYEM STOT IIPOTrPECC HEIIOCPEICTBEHHO CBSI3aH C UAESMU U PE3YIlhb-
TaTaMM aBTOPa JAHHOM 3asBKU U €r0 COABTOPOB.

B pamkax mpejijlaraeMoro mpoekTa mIaHupyeTCs MOy YeHIe HOBBIX HEOOXOIMMBIX
U JIOCTATOYHBIX yCJIOBH npubsuzkaemoctu (pasuomepnoii, LP u Lip,) dyukuuii
HOJIMAHAMTUIECKUME MHOTOYJIeHAME (Kak OOIIEero BUJA, TaK U ¢ OrPAHUYEHUIMU
Ha, JIOIyCTUMbIE CTEIIeHU COIIPSYKEHHOI'O lIepeMeHHOro) Ha komnakTax B C.

Bropoe nanpasiieHre MpoeKkTa CBSI3aHO € U3YUEHUEM IOHSATHS HEBAHIMHHOBCKOI
obsactu U ero MojuduKaIyili. DTU MOHATHS BO3HUKAIOT KAK CIIEIUAJbHbIE aHa-
JINTHYECKNE XAPAKTEPUCTUKKA MHOXKECTB, B TEPMHUHAX KOTOPBIX (OPMYJIUPYIOTCS
pellleHns pACCMaTPUBAEMBbIX AIIIPOKCUMAIIMOHHBIX 3a/a4. depe3 BaykKHOe CBOMCTBO
[ICEBIOIPOJIOJIZKEHUST TOJIOMOPMHBIX (DYHKIUI OHU CBS3BIBAIOT PACCMATPUBAEMYIO
upobJIeMaTUKY ¢ TEOpUel MOJEIbHBIX IPOCTPAHCTE (MHBAPUAHTHBIX OTHOCUTEIHHO
orrepaTopa 06paTHOTO CBUTA TOITPOCTPAHCTE MpocTpancTBa Xapam H2), rie Bos-
HUKAIOT 3aJIa9U OIUCAHUS TAKUX BHYTpEeHHUX (DYHKIHI @, 9TO COOTBETCTBYIOIIEE
MojIestbHOe TIpocTpancTBo Ko = H?2 OO H? copep:KuT orpaHudeHHbIe OIHOINCTHDIE
GbYHKIMYM 1 U3ydeHnsi TPAHUIHOIO TTOBEIEHUs TaKUX (DYHKITUI.
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Approximation by polyanalytic polynomials, univalent
functions in model spaces, and related problems

Summary

The proposed project consists of two related parts (topics). The first topic is
related with problems of uniform, LP, and Lip« — approximation of functions by
polyanalytic polynomials, i.e. by polynomials of the form P(z) = Z;é 28 Py (2),
where Pj are polynomials in the complex variables, on compact subsets of the
complex plane.

These problems have appeared in 1970-1980, when first results about density
of rational modules in the space C'(X) were obtained by J. Verdera, J. Carmona,
A.G. O’Farrell, T. Trent and J. L.-M. Wang and others. As a natural extension
of the classical problems of approximation of functions by rational functions and
polynomials in the complex variable, this topic has been developed up to the
theory of approximation by solutions of elliptic differential equations, which is
actively studied at present. Thereupon let us mention (apart the works by the
mentioned above authors) the results by A. Boivin, P. M. Gauthier, M. Ya. Mazalov,
P. V. Paramonov and other authors, including the author of the proposed project.

In spite of the active development of this theory, the problems of polynomial
approximation remain unsolved in the general case. The most progress is attained
namely in the problem of polyanalytic polynomial approximation, and this progress
is peculiarly related with ideas and results of the author of this proposal and his
coauthors.

In the frameworks of the proposed project it is planned to obtain new necessary
and sufficient conditions for approximation (uniform, L?, and Lip,) of functions by
polyanalytic polynomials (of the general form, as well as with certain restrictions
to admissible degrees of the conjugate variable) on compact sets in C.

The second topic of the project is related with studies of the concept of a
Nevanlinna domain and its refinements. These concepts are appeared as the special
analytic characteristics of sets in terms of which the solutions of approximation
problems under consideration are formulated. By means of the important property
of pseudocontinuation of holomorphic functions, these concepts connect the topic
under consideration with the theory of model spaces (invariant with respect to the
backward shift operator subspaces of the Hardy space H?). In this theory the
problem on description of such inner functions @ that the respective model space
Ko = H?0OH? contains bounded univalent functions, and the problem of studying
of boundary behavior of such functions are arisen.
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