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Abstract. /g cucrembr ypapaennii Hasbe-CTokca Hec;KuMaeMOi YKUJIKOCTH B TPEX-
MEPHOM IOJIYITPOCTPAHCTBE JOKA3aHO CYIECTBOBAHUE MPSIMBIX (110 BPEMEHH ) ABTOMO/IEJIb-
HBIX (=CaMOIOM06HBIX) peIeHnil /I CKOJIb YTOJHO OOJIBIINX CaMOTOJ00HBIX MCXOTHBIX
naubbix. (Pemenne ypapuennit H.-C. HasbiBaeTcss caMOIOIOOHBIM, €CJIM BBITOJHACTCS
ToxecTBO u(x,t) = su(sw, s*t) s Beex MOMOKUTEe/LHBIX MapaMeTpos s.) JlaHublil pe-
3yJIbTAT sIBJIAETCS JIOTIOJIHEHNEM KJjaccu4aeckoii Teopembl Hewaca, Pyxuuku u I1lBepaka
[Necas J., Ruzicka M., Sverak V., On Leray’s self-similar solutions of the Navier- Stokes
equations // Acta Math. 176 (1996), 283-294| o HEcymiectBoBaHIN 06paTHBIX 110 BpeMe-
HU caMonoo0HbIX pernennit cucrembl H.-C. Jljist 1okasaTeibcTBa MPUMEHSAIOTCS METOIbI
"or mporuBHOTO", KOTOPBIE HEJABHO TIOMOIJIA PEIUTH pobiemy Jleps o cymecTBoBaHII
perieHnii Kpaesoii 3aja4m j1j1s craionapHoii cucrembl ypasuennii H.-C. (cm. crarbio [Ko-
robkov M.V., Pileckas K., Russo R., Solution of Leray’s problem for stationary Navier-
Stokes equations in plane and axially symmetric spatial domains // Ann. of Math., 181,
No. 2 (2015), 769-807. http://dx.doi.org/10.4007 /annals.2015.181.2.7 |).

[2] Korobkov M.V., Kristensen J., Hajlasz P., A bridge between Dubovitskii-Federer the-
orems and the coarea formula // Journal of Finctional Analisis, Online first (2016),
http://dx.doi.org/10.1016/j.jfa.2016.10.031

Abstract. B npencraBiennoit coBmecTHOi pabore [2| mosryueHbl HOBbIE PE3YJIBTATHI,
KOTOpPBIE TIOJIBOIAT UTOT UCCJIET0BaHUSM IocieHnx JjieT 1o Teopeme Mopca-Capma jiist
cobosteBckux yukiwmii. Vimenno, nokasano, aro st k-muddepentupyembix (o Cobo-
neBy) dyukmuit f uz R® 5 R? npu sobom ¢ > m — 1 nepecedenne ¢-liou9TH BCeX MHO-
JKeCTB ypoBH (DYHKIMM f C M-KPUTUYECKUM MHOMKECTBOM HUMEET S,-MepY HOJb, TJIe
sq=n—m—k+1+k(m— q) (370 3HaUenEe TOYHOE - HEYIIyIIAEMOE).

Taxum obpasoM, HaiijgeHa cBoeobpas3Has "TeopeMa-MOCTHK'", KoTopasi BOMpaeT B cedst
MHOI'He KJIaccuieckne pe3ynbrarhl (camy Teopemy Mopca—Capna, obobiatorme ee Teo-
pembl Pejiepepa u [yboBurkoro) Kak gactabie ciaydan. OJHUM U3 CBOUX KOHIOB (Ipu
g = m — 1) stor "mocruk"ynupaercst B Apyroit uHTEpecHbI (heroMeH, GHOPMYyITy KOILIO-
I1aJI1, MHOTOMEDHBIN aHaJIOr KOTOPOii TaK»Ke YCTAHOBJIEH B IPEJCTaBJICHHON padore (2.
YV TBepK IeHN, 3aKTIOYAIONINEC B 3TOI "Teopeme-MocTuKe" | SIBJISIOTCS HOBBIME JTayKe B
DIaJKOM ciydae (K mpuMmepy, Ta ke Gopmysia KOIJIOMAIN paHee OblIa W3BECTHA TOJIb-
KO IPU OYE€Hb JKECTKUX OrPAHUYEHUsIX Ha PA3MEPHOCTb), XOTS B CTATbe OHU yCTAHABJIU-
BalOTCsA cpasy i cOOOJIEBCKOTO Cllydasi ¢ HAMMEHBIEM IOKa3aTeIeM CyMMUPYEMOCTH
(rapaHTHUPYIOIIEM JIHIITh HENPEPBIBHOCTH OTOOPAYKEHsI ).
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Abstract. B nporiecce pazsutus ujeit akajgemuka A. J[. AjrekcaHipoBa mepBbIM aBTO-
POM OBLTT TIPEJJIOXKEH CJIe YOI TOIX0 K N3y YeHHO IpobieM KecTKocTn J171st Kpaés CO-
[IOIMHOTO00pa3uil B HEKOTOPOM I'VIaJIKOM pUMaHOBOM MHOrooopasuu. [Iycrs Y1 npescras-
JisieT coboit AByMepHOe KoMIakTHoe cBsa3Hoe CO- mojMHOroodpasue ¢ HEIyCThIM KpaeM B
HEKOTOPOM TJIQJIKOM JIByMEPHOM pUMaHOBOM MHOrooOpasun (X,g) 6e3 Kpast. Pacemorpum
BHYTPEHHIOIO MeTPHUKY (MHPUMYM JUIHH Iy Teil, COeTNHSIONNX JAHHYIO [Iapy TOYEK) BHYT-
persoctu Int Y1 mHOr006pasust Y1 u mpoo/izKuM ee 1o HempepbIiBHOCTH (omeparueii lim
) Ha Kpaesble Touku Y1. B Hacrosieil crarbe paccMaTpuUBaeTCs BOIPOC O YKECTKOCTH,
T.e. KOTJIa YKa3aHHas MeTPUKA omnpejesser Kpail Y1 ¢ TOYHOCTBIO JI0 U30METPUHU B 00b-
emutorieM mpocrpanctse (X, g). PacemarpuBaercs takxke ciydait dim Yj = dim X =
n, n > 2. KitoueBsie cjioBa: puMaHOBO MHOTOOOpa3ue, BHYTPEHHAA METPUKA, WHJLYIIUPO-
BaHHasgd MeTPUKa Ha Kpae, CTporas BBIITYKJIOCTH MHOT00Opa3us, reojle3ndecKue, yCJI0BUs
JKECTKOCTU.

[4] Korobkov M.V., Pileckas K., Russo R., Leray’s Problem on Existence of Steady State
Solutions for the Navier-Stokes Flow, in "Handbook of Mathematical Analysis in Mechan-
ics of Viscous Fluids", Springer, 2017, to appear.

Abstract. This is a survey of results on the Leray problem (1933) for the nonhomo-
geneous boundary value problem for the steady Navier-Stokes equations in a bounded
domain with multiple boundary components. The boundary conditions are assumed only
to satisfy the necessary requirement of zero total flux. The authors have proved that the
problem is solvable in arbitrary bounded planar or threedimensional axially symmetric
domains. The proof uses Bernoulli’s law for weak solutions of the Euler equations and a
generalization of the Morse-Sard theorem for functions in Sobolev spaces. Similar existence
results (without any restrictions on fluxes) are proved for steady Navier-Stokes system in
two- and three-dimensional exterior domains with multiply connected boundary under
assumptions of axial symmetry. In particular, it was shown that in domains with two axes
of symmetry and for symmetric boundary datum, the two-dimensional exterior problem
has a symmetric solution vanishing at infinity.
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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 IIOJIYYEHHBbIX 3a OTYeTHbII nepuod pe3yJibTaTax

3a ykazaHHBII epuoJi OMyOJUKOBAHO W HPUHSATO K MEYATH YEThIPE CTATHU, MsATas
paboTa B cImcKe siBJisiercst mpenpuaToM (mocsrano B Journal of Geometric Analysis, pabora
B crajuu perersuposanus). OHol u3 Hanbosee BasKHBIX ITpeJcTaBisercs pabora |2,
obcy K aeMas HIKE.

The Morse-Sard theorem requires that a mapping v: R® — R™ is of class C*, k >
max(n — m,0). In 1957 Dubovitskil generalized this result by proving that almost all
level sets for a C* mapping has H*-negligible intersection with its critical set, where
s = max(n—m—k+1,0). Here the critical set, or m-critical set is defined as Z, ,, = {x €
R™: rankVu(x) < m}. Another generalization was obtained independently by Dubovitskit
and Federer in 1966, namely for C* mappings v: R" — R% and integers m < d they proved
that the set of m-critical values v(Z,,,) is H%-negligible for ¢, = m — 1 + 2=+ They
also established the sharpness of these results within the C* category.

Here in [2] we prove that Dubovitskii’s theorem can be generalized to the case of
continuous mappings of the Sobolev-Lorentz class WF | (R",R?), p = % (this is the minimal
integrability assumption that guarantees the continuity of mappings). In this situation
the mappings need not to be everywhere differentiable and in order to handle the set
of nondifferentiability points, we establish for such mappings an analog of the Luzin N—
property with respect to lower dimensional Hausdorff content. Finally, we formulate and
prove a bridge theorem that includes all the above results as particular cases.

Theorem 0.1. k,m € {1,...,n}, d > m and v € W (R",R?). Then for any q €
(m — 1,00) the equality

H" (Zy N~ (y)) =0 for He%-a.a.y € R? (0.1)
holds, where
Hq =S+ k(m — q), s=n—m-—k-+1, (0.2)

and Z,,, again denotes the set of m-critical points of v: Z,, = {z € R"\ A,
rankVo(z) <m —1}.

Let us note, that the behavior of the function p, is very natural:

— 1
g = Oforg=qg=m—1+ % (Dubovitskii-Federer Theorem)
pg < 0forqg>q, [ibid|
pg = sfor g=m (Dubovitskil Theorem)
pg = n—m+1forg=m-—1 (0.3)



The last value cannot be improved in view of the trivial example of a linear mapping
L: R" — R? of rank m — 1. But instead of zero measure properties, for this limiting case
in the bridge theorem we also establish a new coarea type formula: if £ C {z € R™ :
rankVu(z) < m}, then

/va(x) de = /H"m(E No~(y)) dH™(y).

E Rd

The mapping v is R%valued, with arbitrary d, and the formula is obtained without any
restrictions on the image v(R™) (such as m-rectifiability or o-finiteness with respect to
the m-Hausdorff measure). These results are new also for smooth mappings, but are
presented here in the general Sobolev context.

The proofs of the results are based on our previous joint papers with J. Bourgain
(2013, 2015).
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He,ﬂaI‘OI‘I/I“IeCKaH AedTeJIbHOCTD

B munysmem rogy M.B. KopobkoB unTasi JIeKIUH 110 MaTeMATHICCKOMY U (DYHKITHO-
HaJbHOMY aHaJ N3y JJIs CTYAEHTOB BTOPOrO U YeTBEPTOI0 KYPCOB MEXaHIMKO-MAaTEMaTHIECKOIO
dakynbrera HoBocnOupcKoro rocyHuBepcuTeTa.



