Cuucok myoaunkamnuii rpanTonoJyvaress donga "lunactusa"
KopobkoBa Muxanyia BsadyeciiaBoBuya

[1] Bourgain J., Korobkov M. V., Kristensen J., “On the Morse-Sard property and level
sets of W™! Sobolev functions on R",” Journal fur die reine und angewandte Mathematik
(Crelles Journal), 2015, No. 700 (2015), 93-112. http://dx.doi.org/10.1515/crelle-2013-
0002

Abstract. We establish Luzin N and Morse-Sard properties for functions from the
Sobolev space W™!(R™). Using these results we prove that almost all level sets are finite
disjoint unions of C'*-smooth compact manifolds of dimension n — 1. These results remain
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Abstract. We study the nonhomogeneous boundary value problem for the Navier—
Stokes equations of steady motion of a viscous incompressible fluid in arbitrary bounded
multiply connected plane or axially-symmetric spatial do- mains. (For axially symmetric
domains, data is assumed to be axially symmetric as well.) We prove that this problem
has a solution under the sole necessary condition of zero total flux through the boundary.
The problem was formulated by Jean Leray 80 years ago. The proof of the main result
uses Bernoulli’s law for a weak solution to the Euler equations.
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Abstract. We study the nonhomogeneous boundary value problem for the Navier-
Stokes equations of steady motion of a viscous incompressible fluid in a bounded three-
dimensional domain with multiply connected boundary. We prove that this problem has
a solution in some axially symmetric cases, in particular, when all components of the
boundary intersect the axis of symmetry.
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Abstract. We study the Navier—Stokes equations of steady motion of a viscous in-
compressible fluid in R?. We prove that there are no nontrivial solution of these equations
defined in the whole space R? for axially symmetric case with no swirl (the Liouville



theorem). The theorem was obtained originally in the paper [KOCH, G., NADIRASHVILI,
N., SEREGIN, G., SVERAK, V., Liouville theorems for the Navier-Stokes equations and
applications, Acta Mathematica, 203 (2009), 83-105]. We found an alternative elemen-
tary proof. Also we establish the conditional Liouville type theorem for axial symmetric
solutions to the Euler system.
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Abstract. Assume that (X, g) is an n-dimensional smooth connected Riemannian
manifold without boundary and Y is its n-dimensional compact connected C°-submanifold
with nonempty boundary 9Y (n > 2). In this article, we consider the metric function
py (z,y) generated by the intrinsic metric of the interior IntY of Y in the following

natural way: py (z,y) = lim inf . Y{inf[l(%/,y/,lntY)]}, where inf[l(7,  mey)] is the
o' —x,y' —x; oy’ €lnt

infimum of the lengths of smooth paths joining 2’ and ¥’ in the interior IntY of Y. In
this paper, we study conditions under which py is a metric and also the question about
the existence of geodesics in the metric py and its relationship with the classical intrinsic
metric of the hypersurface 9Y.

[6] Korobkov M. V. and Kristensen J., The trace theorem, the Luzin N- and Morse—-Sard
properties for the sharp case of Sobolev—Lorentz mappings, Report no. OxPDE-15/07,
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Abstract. We prove Luzin N- and Morse-Sard properties for mappings v: R* — R?
of the Sobolev—Lorentz class W’;}l, p = 7 (this is the sharp case that guaranties the
continuity of mappings). Our main tool is a new trace theorem for Riesz potentials of
Lorentz functions for the limiting case ¢ = p. Using these results, we find also some
very natural approximation and differentiability properties for functions in W}’;,l with

exceptional set of small Hausdorff content.

O IIOJIYYEHHBIX 3a OTYEeTHbII nepuond pe3yJibTaTax

8a yKazaHnublil mepuo/i ory6JIMKOBAHO IATH CTaTel, IecTasd padoTa B CIIMCKE ABJIAETC
npenpunToM (mocaano B Journal of Geometric Analysis, pabora B crajuu pereH3upoBa-
HI/IH). He KeJjtad O6peMeHHTb YJICHOB 2KIOpU JC€TaJ/JIbHBIM OIIMCaHHEM BCEX PE3YJIbTaTOB,
[IOJTyYEHHBIX B YKa3aHHBIX IIECTH padoTax, OTPAHUIUMCH OOCYKJIEHUEM TIOCJ/Ie/IHel u3
Hux [6].

Teopema o cienax, N-cBoiictBo Jly3una,
n Teopembl Mopca—Capaa—/lyGoBuikoro
JJIs TIpeaeibHOro ciaydada npocrpanctB CobosieBa—JlopeHia.



[Tonyuennsr anasiorn N-cpoiictBa Jlysuna u Teopem Mopca—Capaa—/lyboBurikoro o6
obpasze KpUTHYECKUX TOUEK Jijisi oToOpaxkenuit kyiacca CobosieBa—J/lopenia W;l(R", R%)
npu p = 7 (3TO MUHEMAJIBHBIC MPETOIOKEHNs Ha WHTETPUPYEMOCTh, TapaHTHPYIONIHe
HenpepbIBHOCTEL (yHKIWHN). OCHOBHBIM HHCTPYMEHTOM SIBJISIETCSI CJIEIYFOIasi HOBasi T€O-
peMa o cjejiax Jijisd moTeHnuaaoB Prucca B Tak Ha3bIBaeMOM “TIpeIeIbHOM caydae ¢ = p.

Teopema [6]. ITycrs 1 pescrapsier coboii 60peseBeKy o Mepy s oJAMHOXKeCTB R™
¢ yeaoBueM pocta Ha mapax (W B(x,r)) < r" " rea > 0,1 <p < oo u ap < n. Torga

JUIST KazKJI0ro KOMIIaKTHOro MHOKecTBa F/ C R™ crpaBepinBa orieHKa

/ IL(15) P dj < C meas(E), (1)

e 1p npeacrapisier coboii xapakrepuctuieckyro ¢gyukuuio E, I, ectb coorBeTcTBYIO-
it norennuas Pucca I, f(x) = [ % dy, u C = C(n,p,a).
Rn

Brurimuimem, st cpaBHEHNST, KJIaCCUIECKOe U 9acTO IIPUMEHsIeMoe HepaBeHCTBO A jamca
q q
[l < I o @)

qist ¢ > p npu yeaosun pu( B(x,r)) < (")} Xopommo m3BecTHO, 9TO (2) e umeer mecTa
npu ¢ = p, Tak 4ro (1) MOXKHO paccMaTpuBaTh Kak MpeJlebHbli BapuanT st (2).

C MCHOIBL30BAHUEM 3TUX PE3YJILTATOB MOJIYyYeH Pl O9eHb €CTECTBEHHO 3BYYallluX pe-
3yJIBTATOB 00 AIIPOKCUMAIUY IVIaJAKAMU (BYHKIEAMU 1 JuddepeHnualbiblX CBOHCTBaX
oToOpaXkKeHHi KJjacca W;l(R”,Rd) C UCKJIIOYUTE/IbHBIME MHOYKECTBAMU MaJjIol BMECTH-
MocTH 110 Xayciopdy.
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