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OTMeTHM, YTO aHAJIOTMYHAs TeopeMa GbUIa JOKa3aHa IJIsl KyCOUHO-IMHEHbIX pelle-
Huit B pabore [2] ¢ oneHKoit morpemsocTy O(hY4).
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ON CONVERGENCE OF PIECEWISE POLYNOMIAL SOLUTIONS
OF THE MINIMAL SURFACE EQUATION

A.A. Klyachin, A.G. Panchenko

The concept of a piecewise-quadratic approximate solution of the minimal surface equation, defined
over a triangulated domain, is considered. We study the problem of approximating the area functional
in a given class of surfaces and the convergence of such solutions, as the fineness of the triangular grid
tends to zero. In particular, the uniform convergence of piecewise-quadratic solutions is proved and
the estimate of the rate of that convergence in terms of the step of the h grid is indicated.

Keywords: piecewise quadratic function, area of a surface, the approximation of functional, triangulation,
minimal surface.
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IDPDEKT KITACTEPU3AIINU CTAIIMOHAPHBIX TOYEK ®YHKIIMOHAJIA
HEBSI3KI B YCJIOBHO-KOPPEKTHbBIX OBPATHBIX 3AJAYAX

M.IO. Koxypun!

1 kokurinm@yandex.ru; Mapuitckuit rocygapCTBeHHBI YHUBEPCUTET

Ycmanaenueaemcs, umo CmMayuoHapHole MOUKU KOHEUHOMEPHO20 (PYHKUUOHANA HeBA3KU
YCII08HO KOPPEKMHOLl 06pamHoti 3adauu, umerujeli 2e10eposy oUeHKY Moy Henpepbie-
HOCMU 06pamHo2z0 onepamopa, pacnoaazarmecs 80JU3U UCKOMO020 pelieHust 00pamHoli 3a-
dauu.

KiroueBbie ¢/10Ba: rMjib6EPTOBO IIPOCTPAHCTBO, OGpATHbIE 3a/IauM, YCIOBHO KOPPEKT-
Hble 3agaun, auddepeHIpyeMblii orepaTop.

B pa6ore paccMaTpuBalOTCS HelMMHElHbIe 06paTHbIE 3a/1aul, MOJeNMPyeMble orepa-
TOPHBIMY YPaBHEHUSIMU

Fw=f, uebD, 1)

rae F: H) — H, — omnepaTop MpsMoii 3afaun, IMpeArionaraeMblii MHbeKTUBHBIM U Aud-
depennupyembim mo @perire Ha MHOXecTBe D < Hy; Hy, H, — ruab6epTOBbI IIPOCTPaH-
CTBa. B puioskeHMsIX MHOXKeCTBO D ompepesisieT aipyOpHble OTpaHNYeHMs Ha MICKOMBI
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anemeHT u* € Hi. IIpenmonaraercst, ¥To BMECTO TOYHbIX JaHHBIX B (1) OCTYITHbI almpoK-
cumauuu f, F Takue, 4TO

If = fllm, <8 1Fw) - Fllg, < hy, |F (W) = F' Wl iy 1) < h Yue D. )

VccnenyeTcsl KOHEUHOMEPHBI BapMaHT MeToAa KBasupenieHuit 1yt 3agaun (1). Boioe-
pem ceMeiicTBO KOHeUHOMEPHbIX MOANPOCTPAHCTB {AN}R_, < Hi Takux, 910

(o)
1 <dimAy < dimAAyni1, v < HNs1, N=1,2,...; U SN = Hj. 3)
N=1
O6osHaumm Dy = DN Ay 1 conoctaBuM (1) KOHEUHOMEPHYIO SKCTPeMaIbHYIO 3a1a9y
min{J(u) : u € Dy}, J(u) = |F(w) - flI%,. @)

Bes rmoTepu 06IIHOCTY MOKEM CUMUTATh, UTO 0 € D, Torga 0 € Dy 1151 Bcex HOMepoB N = 1.
Ham notpe6yioTcst ciienyone yCIoBusl.

YcnoBue 1. imeem mecmo cmeneHHas oyeHKa yci08Hoil ycmotiuueocmu 3adauu (1) ¢ no-
kazamenem 1 < p <2 Ha uckomom peuieduu u* € D, F(u*) = f :

IF(w) — Fw*) g = mllu— u*||’,';1 YueD (m>0).

VcnoBue 2. MHoxcecmeo D c Hy 8b1nyK/10, 3aMKHYMO U 02paiuieHo, 0 € D; npou3godHas
F’ ydoenemeopsem ycnosuio Jlunwuya

IF' (@) = F' (Wl (ty, 1) < Llu— vl g, Yu, v € D.

s YCI10BUA 2 ci1enyer, 4To C HeKOTOpOﬁ KOHCTaHTO¥ M BBINIOJHSIETCS HepaBeHCTBO:
IF(w) - FW)ll g, < Mllu— v, |1 F' )l (a5 < M VYu,veD.
IycThb TOUKa iy, € Dy yIOBNIETBOPSIET HEOGXOAMMOMY YCIOBMIO MMHMMYMA B 3afaye (4):
J' W), wy—wm <0VYue Dy.

Huske ycraHaBmBaeTcst oueHKa i ||uy, — u* | g . Tyctb Ppy, €CTb oneparop MeTpuye-
CKOT0 IpoeKTnpoBanus u3 Hy Ha Dy. O603HaunM ey = |u* — Pp, (u*)| g, . Benmuuuna ey
XapakKTepusyeT KaueCTBO aIlllipOKCUMal MHOXKeCTBa D ero KOHEUYHOMEPHbIM CeUeHM~
eM Dy.

Teopema 1. [Iycmo sinonnsiomes ycnosus 1, 2 u (2), (3). Ilpednonoxcum, umo npu p =2
8binosHeHo ycnosue L/m < 1, a 6 cnyuae 1 < p < 2 cnpagednugo coomHouleHue

Nt —u| <1(m2/p)p/(2_p)
N H=Mm\ oL '

Toz0a ¢ nodxodsweti koncmanmoti C = C(L, m) umeem mecmo oyeHKa

C\1l/p
luy -l = (=) (Men+ 6+ HHYP.
m
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B aryuae 1 < p < 2 Teopema 1 yTBep>KIaeT, UYTO eC/IU BeIUUMHBI €, O, h JOCTaTOYHO
MaJbl, TO BCe CTallMIOHapHble TOYKM 3amaun (3), (4), 1exxalne B miape

2/ _
Bytu*sm, 1) ={ue 76y lu—u"ly, < i(m p)p/(z m},

M\ 2L
peaslbHO HAXONSITCS OT u* Ha paccTostHuy nopsiaka O((ey + 6 + h2)1/P). Tem cambIm, Tipu
MaJIbIX €, 6, 1 BO3MOKXHAsI MHOTO3KCTPEMAIbHOCTD 3amaun (3), (4) OKa3bpIBaeTCs HeCy-
IECTBEHHO, eC/IM OTPaHMYMTHCSI YKa3aHHBIM AapoM. B uacTHOCTH, JTH06ast cTanyoHap-
Hasl IpefeabHas Touka u3 By (u*; m, L), mOpokaeHHas IIPOM3BOIbHBIM UTEPALVIOHHBIM
MPOLECCOM KOHEYHOMEPHOM MUHMMMU3aLMM, CIYKUT XOPOIIMM IIPUOIVKeHMeM IIst 1.
B ciiyuae p = 2 nipu BhIOMHEHUM YCIOBUSE L/ m < 1 DOMOMHUTENbHBIX OTPAaHUYEHMIT Ha
Uy HET, T.€. MOXXHO MONOXuTb By (u*; m, L) = 7.

Pa6oTa BbITIONHEHA Mpu (QUMHAHCOBOI Mommepskke POOU (mpoekt 16-01-00039a),
noaaep>kaHa MUHMCTepCTBOM 06pa3oBaHust U Hayku PO B paMKax rocyjapcTBEHHOTO 3a-
nmauus (mpoekt 1.5420.2017/8.9).

CLUSTERING EFFECT FOR STATIONARY POINTS OF DISCREPANCY FUNCTIONAL
IN CONDITIONALLY WELL-POSED INVERSE PROBLEMS

M.Yu. Kokurin

We prove that stationary points of finite dimensional discrepancy functional related to a conditionally
well-posed inverse problem with the Holder type estimate for the continuity modulus of the inverse
operator, belong to a small neighborhood of the solution to the inverse problem.

Keywords: Hilbert space, inverse problems, conditionally well-posed problems, differentiable operator.
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OIEHKHM CKOPOCTHU CXOAVMOCTHU PA3HOCTHBIX CXEM
711 HEKOPPEKTHBIX 3AJAY KON ITEPBOT'O 11 BTOPOT'O TIOPAJIKA
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Ycmaraenusawmcs: cmeneHHble OYeHKU CKOpoCmu cXo0UMocmu pasHOCMHbIX Memo0os pe-
WeHUst HeKoppeKkmHbix 3adau Kowu nepgozo u 8mopozo nopsaoka 6 2unb6epmosom npoCcmpaH-
cmee. JIna amux oyeHoK HatideHs! O1uU3Kue opye K Opyey HeoOxodumble U 00CMAamouHsle ycio-
8US 8 MEPMUHAX NOKA3AMES UCMOKONPedCmasumMocmu UCKOMO20 peuieHus.

KiroueBbie c10Ba: HeKOppeKTHas 3amava Koy, runbp6epToBo MPOCTPaHCTBO, PA3HOCT-
Hasl CXeMa, CKOPOCTh CXOIMMOCTH.

V3yyarorcsi HekoppekTHble 3amaum Koum s nubdepeHanipHO—-0nepaToOpHbIX
ypaBHEHMIT TIepPBOTO ¥ BTOPOTO MOPSIIKA:

x(t) =Ax(t), te[0,T]; x(0)=feD(A); 1)



