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OIITUMAJIBHOE BOCCTAHOBJIEHVE PEINIEHNA
BOJIHOBOI'O YPABHEHNA 110 HETOYHBIM
HAYAJIbBHBIM JAHHBIM

H. JI. BEICK, K. 0. OCUIIEHKO

AHHOTALIMA. B pabore paccmarpuBaercs 3a4a4a ONTHMAJILHOIO
BOCCTAHOBJIEHUS PEIIEHUS BOJIHOBOI'O yPABHEHWS IO IIPUOJINKEH-
HBbIM 3Ha"eHusM KO3 duimenToB @ypoe GyHKINN, 3a7a101Iei Ha-
qaapHyio dopmy crpynbl. [IpuBoaurcs pemenue 60see oOIei 3a-
Jlady BOCCTAHOBJIEHNUSI OIIEPATOPa, ONPEJIEIEHHOIO HA BECOBOM ITPO-
CTPAHCTBE BEKTOPOB U3 g, IO MPUOIMKEHHBIM 3HAYEHUSIM KOOD/IH-
HAT 3TUX BEKTOPOB.

1. IIOCTAHOBKA 3AJIAYU
PaccMoTpuM BOJIHOBOE ypaBHEHUE C HYJIEBBIMU I'DAHUTHbBI-
MU YCJIOBUAMU U HYJIEBOU HAYAJIBHOU CKOPOCTHIO
Ut = Ugy,
u(0,t) = u(m,t) =0,
W u(z.0) = f(a).
u(z,0) = 0.

Kak m3BecTHO, TOUHOE pelleHne 3Toi 3aJJa9l UMeeT BT

o0

(2) u(z,t) = E a;(f)cosjtsinjx,
—
rje ’

ai(f) = %/Oﬂf(x) sin jx dz

— koaddurnmentsr Oypbe Gynknuu f(x).
[Tpeanosnoxum, uro f(-) € Wi ([0, x]), rae

W2 ([0, 7)) = { f(-) € Lo([0,7]) - V() abe. nenp. na [0, 7],
LF ™ O | oo < 13

Pabora BemmonHena mpwm ¢uHAHCOBOI mommep:kke Poccuiickoro dorma ¢yH-
JlAMEHTaIbHbIX ucciaenoBanuii (rpanror Ne05-01-00275, Ne05-01-00261 u Ne06-01-
81004).
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2 m
19| 2o (o.7) = \/—/ lg(x)|? dx.
™ Jo

Byjem cumrTarb, 9T0 HaM H3BECTHBI NPUOJIMXKEHHbIE 3HAa-
dqenns nepBoix N kodbdunuentor Pypre ynknuum f(-)

YL, ..., YN, IDAIEM

N

(3) > lai(f) —yP <6 >0

j=1

[TocTaBuM 33149y MOMCKA ONMTUMAJILHOTO METOJA BOCCTAHOB-
Jenust periennst 3ajaqan (1) B moment Bpemenn T’ Ha Kiiacce
W3 ([0, 71]) no undopmanmonnomy oneparopy Fi', koropbiii
kaxk10i dyukmuu f(-) € W3 ([0, 7]) conocrasisier HeKOTO-
pblii BeKTOp ¥ = (Y1,...,YN), YAOBIETBOPSIONINI YCIOBUIO
(3).

B kagecTBe METONOB BOCCTAHOBICHUSA OyIeM PacCMaTpHU-
BaTh TPOM3BOJILHBIE omepaTophl : RY — Ly([0,7]). ITo-
2PEUWHOCTBIO GOCCAHOGAEHUA JIJIs JJAHHOIO METO/a (0 Ha-
30BEM BEJIMUUHY

e(T, W3([0,7]), F", )

- Sup (- T) — () Ol (0.7 -
FOeWs(0,7]), y=(y1,-...y) RN
Z;Vd laj(f)—y;]?<6?

Besnuuna

E(T,Wy([0,7]), FY) = inf e(T,W5([0,7]), F§, )
p: RN Ly ([0,7])

HA3bIBACTCS NOZPEWHOCTIDIO ONMUMAALHO20 BOCCMAHOBAEC-

HU.A, & METOJI, Ha KOTOPOM JIOCTUTAeTCsI HUXKHSSA IPaHb, Ha-

3BIBACTCS ONMUMAALHBOLM METOOOM B0CCTNAHOBAEHUA.

B ocHose perienusi chopMyIMpOBaAHHON 33,1891 JIEXKHUT Me-
TOMKA OINTUMAJIBHOIO BOCCTAHOBJICHHS JIMHEHHDBIX OIEPaTO-
poB, paspaborantas B paborax [1] u [2] (cm. rakxke [3]). Cy-
[MECTBEHHYIO 9aCTh B 9TOH METOJINKE COCTABJISIET CBEICHUE
MCXOJTHOM 331891 K 3a/1a9€ MUHUMU3AIUN C OTPAHNICHUSIMHA,
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CBOJIAIIECHCA B paCCMaTPUBAECMOM CJIyvae K 3ajade JTMHEHHO-
ro IpOrpaMMHUPOBAHUsSI, KOTOPYIO yIaeTCsI TOYHO PEIIUThb C
MOMOIIBIO TPUHINTA, Jlarpan»ka CHATHsT OrpaHUIEHHIA.

Paccmorpum Tenepb Oosiee 0011yI0 3a/ia4y ONTUMAJILHOIO
BOCCTAHOBJICHHSI, K KOTOPOl CBOJINTCS ITOCTABICHHAS 3a/1a4a.
ITycrs oneparop Q: X — [y 3aaH paBeHCTBOM

Qv = (mw1,m270,...), j €N,
rie = (T1,T9,...) € X, a

00 1/2
X=9u=(z,22..): |zlx =D ylul’) <oop,
j=1

vi > 0, 7 € N. llonoxum p; = 77]2- u OyJeM TIperoa-
raTb, 9To fi;/v; — 0 mpn j — oo. Torma mpu Beex © € X
Qx € ly. Hac narepecyer 3aj1ad9a BOCCTAHOBJIEHUST OIIEPATO-
pa () 1o TpUOIMKEHHBIM 3HAUCHUAM ePBbIX [N KOMIIOHEHT
T1y...,TN.

K szajagam 110700HOIO BUjIa, CBOJAMUTCS Psiji 3aja4 00 OIl-
TUMAJHLHOM BOCCTAHOBJICHUH MPOU3BOMHLIX |1| u perrenuii
ypaBHeHuil B uacTHbix npoussoiubix [4]; [5]. B nepeuncien-
HBIX PabOTaX MOCIEI0BATEIBHOCTD { [ }jen 0bIaaIa CBOi-
CTBOM MOHOTOHHOCTH, 9TO B 3HAYUTEJIHLHOW CTermeHu obJier-
YaJI0 TMOMCK ONTHMAJILHOIO METOJIa BoccTaHOBJeHus. B man-
HOII paboTe paccMaTpUBACTCA CUTYalldsi, KOIJIa Ha I1OCJIe0-
BaTEJILHOCTD {[1;}jeN HAKJIA/[BIBAIOTCS MEHEE OIDAHHINTE b
HbIE YCJIOBUSI.

[lepeitem K TOUHOI nocTaHOBKE 33 1a4u. [losioxKum

W={zeX: |z|]x <1}

Bynem cunmtarb, dro Juid Kaxkjoro xr € W HaMm uzBecTeH

BeKTOp ¥ = (Y1, ..., YN) Takoii, 4To
N 1/2
Uyz —ylly = (D |z —yl?) <0
j=1
(3mecw Inz = (x1,...,7zy)). B xauecrBe MeTom0B BOCCTA-

HOBJICHUA PaCCMaTPUBAIOTCA BCEBO3MOXKHbIE OTO6pa)KeHI/IH



4 H. O. BBICK, K. 0. OCUIIEHKO

Q: lév — [5. ITorpemnocTsh BOCCTAHOBICHUS JIJIsI JJAHHOTO Me-
TOJIA © ONPEeNISTeTCsT PABEHCTBOM

e(Q, W, In,0,0) = sup  ||Qz — ¢(y)|s,-

zeW, yelyy
Hvz—yll,y <o

[TorpentHocThio ONTUMABHOTO BOCCTAHOBJICHNST HA3BIBACTCS
BEJININHA
EQ,W,Iy,0)= inf e(Q,W,Ix,0,p),
p: lév—>l2

a MEeTOJI, Ha KOTOPOM JIOCTUTAETCsI HUXKHSIST 'PaHb, HA3bIBAET-
csl OMMTUMAJBHBIM METOJIOM BOCCTAHOBJIEHU omlepaTopa () Ha
kjaacce W no nndopmanuu [y, 3aJaHHON C TOTPEITHOCTHIO
B Hopme 13,

2. OCHOBHBIE PE3VJIbTATHI

[Tpeanosoxkum, aro vy < ... < Un, UNs1 < Uni2 < ...
n lim;_, o pj/v; = 0. Obosnaunm depes e, j = 1,2,..., —
cTaHapTHBIN 6a3uc B lo

1, k=g
(e)p =14 P k=12,
0, k#7,
Bresiem ciesytonie 0603HaMeHUsT
A = max &, B = maxﬂ.
1<j<N Vj >N Vj

[Myctb 1< p< N,qg> N up<r < N 1akoBbl, 4TO

H H
L =A “L=B, u — By, = max (u; — By;)
Vp Vq p<j<N
(115t OtHOBHAYHOCTH OyJIeM CYUTATH, YTO P — HauboJblIee,
a ¢ U T — HAWMMEHbBIITHe U3 9Huces1, 00 TaI0NIX COOTBETCTRY-
oruM cBojicrBoM). [lycTh, Kpome Toro, Sky1 — HauboJIbIIee
M3 YUCEJI TAKUX, 9TO S < Spy1 ST U’
Hspir — Hsy Hj — Hs
o P — max "% k=0,1,...,m—1,
Vskrr = Vsy, SKSJST Vj — Vg,
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rjae Sg = P, Sm = r. [lonoxxum

sz{jENﬂ[l,N]:@>M}, k=0,...,m—1,

V‘] V3k+1_ysk

. 14
Jm:{jENﬂ[l,N]:—j>B .
Vi
Ecnn nanectn Ha mI0cKocTh TOUKE (V) 1), TO T€OMETPH-
YEeCKUIT CMBIC/ BBEJCHHBLIX BEJIMUUH BUJIEH U3 pUC. 1, Ha KO-
TopoM m = 3, a D1 — 0bs1acTh, B KOTOPYIO 1IO1A1AI0T TOYKHU
U3 MHOXKeCTBa Jj.

,Ll/‘
[ ]
[ )
: : « —(Whw) JEN
§ o — (Wj,py), 3> N
: L e
:
. [ ) . S (@]
o e :
° ) . je)
Vs, Vs, Vs, Vg Vy v
Puc. 1.

Teopema 1. IIpu B > A daa ecex § >0

E(Q7W7[N75): &7
V Vg

a memod p(y) =0 — onmumarvrod. Ecau B < A, mo
1

) o> ——
() npu § > 7

E(Q.W, Iy,6) = /™2,
Vp

a memod p(y) =0 — onmumasvnod;
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1 1
(17) npu —— <6 < ,k=0,1,....m—1,
\/ Vs Vs,
Ve, 02 —1 1—02%v
E(Qawa IN76) - :uskSkJrl— —l—:uskJrl—Ska
Spp1 — Vsy ske1  Vsy
a memod

-1
~ fgor —
Py) =Y _m (1 + Vj> Yje;

jedy MspVsir = Mspy1Vsy

— ONIMUMANDH DL

1
(731) npu 6 < \/—V_r

1 — 02y,
E(Q:WINa(S) = ,Ur52‘|‘,uqy—y,
q
a memod
-1

o(y) = ni {1+ —————v; Y;€;
J;nj Hrvy = pglr ™

— ONMUMANDHBU.

Ormerum, 410 mpu Bcex > ( 3a MCKIIOUEHHEM TOYeK
1/\/1/_3,“ k=0,1,...,m, onTuMajbHbIi METOJ| HE MEHSETCs
P JOCTATOYHO MAaJIbIX U3MEHEHUSIX 0 U TeM CAMbIM SIBJISI-
€TCsl yCTOMIMBBIM OTHOCUTENIHLHO TTOTPENTHOCTU 3aJaHnsT WC-
XOJHBIX JIAHHbBIX.

Bepremcs K 3ajate ONTUMAJIBLHOTO BOCCTAHOBJIEHUS PeEITe-
Hust BOJiHOBOIO ypastenust. Ecau f(-) € W3([0, 7)), To

fla) =3 a,(f)sinjr,

Jj=1

rje

> imai(f) <1,
j=1
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_ i2n _ 2,
T.e. v; = j7". 3 (2) BoITeKaer, 1ro p; = cos” j1'. B coorset-
CTBUU C BBEJIEHHBIMU OOO3HATECHUSIMHE

cos? jT  cos?pT cos’ jT  cos?qT
A= max —"— = , B =max— = )
I<j<N - g4n pn >N g2n g

T oupeaesdeTrca u3 yCJaoBusd

cos’rT — Br* = max (cos® jT — Bj*"),
p<jsN

MIOCJIEJIOBATETbHOCTD Sk ONPENEISIeTCS PABEHCTBAMHU

cos® ST — cos® s T i cos? jT — cos? s, T
SQn . S?n o sp<j<r On SQn ’
k+1 k RIS J k

k=0,1,...,m—1,

rie s =p, Sy =717, a

ﬁs:{jeNerNifmﬁfr>C“@%“T_”mQ%T},

2n 2n __ o2n
J Sk+1 — Sk

E=0,....m—1,

2'T
1%:{j€Nﬂ@NLg%%—>B}.
]TL

3 reopembl 1 BbiTEKaET

Caencrsue 1. IIpu B > A 0dan scex 6 > 0 onmumarvroid
MEMO0D GOCCMANOBACHUA BOAHOB020 YPAGHEHUA

u(z,T) ~ 0,
a 0AA €20 NOZPEUHOCTNU CNPABEIAUBO PABEHCTNEO
n | cos ¢T|
E(T, W3 ([0, 7)), F3") = Y
Ecau B < A, mo
(7) npu o > p™"
. | cos pT'|
E(T7W2 ([O77T])7F6N) - o 3

a memod u(x,T) = 0 — onmumasrvHoil;
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(4i) npu s,y <5 <s.", k=0,1,...,m—1,
2n 52 —1 1 — (52 2n
N Sk+1 5
E(T, W;([O,ﬂ']), F(; ) = 32:;——52’” cos? SkT + w cos? S]H_1T,
k+1 k k+1 k
a memood
u(x,T)

2 2 -1
~ E 1+ cos” Spy1l — cos” sl j2n icos j1'sin jx
- s2n cos? 8. T — s2™ cos? s T] Yi €08 J
jeds k+1 k k k+1

— ONIMUMANDHDBITL;
(231) npu 6 <r—"

27n2n

E(T,Wi([0,7]), F{') = /6% cos?rT + ————~cos?¢T,
q
a Memod
2 —1
N cos® qT' m e
u(z,T) ~ jezJ: <1 + ot 1T — 12 cos? qu > yjcos j1'sin jx
— ONMUMANLHOL.

3. JIOKABATEJILCTBA

Haunem ¢ 0J{HOTO BCIOMOTaTesIbHOTO pPE3y/IbTaTa, OMUCHI-
BATOITIErO CBONCTBA mocieaoBarenbuocreit { s, } n {v, }.

Jlemma 1. Ilocaedosamenvrocmu

{&} u {:uskﬂ _/‘Lsk}
Vsy, Vsiy1 = Vsy,

cmpo20 Moromonro yowearom u npu ecex 1 < 7 < Sp

(4) sy, — Iy > s — Msy_4 .

Vs, —Vj — Vs — Vs,

Joxazameavcmeo. Jlokazkem, 4T0 HOCIEH0BATCILHOCTD { s, [ Vs, }
CTPOTO MOHOTOHHO yObIBaeT. VI3 onpeiesienus p caeayer, 1aTo

o _ My M

vy Vs, Vs

0 i
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Jutst Beex ¢ > 1. B nipejinosioskenuu, 4to

(5 Pt P
Vs, | Vs,

3

JUIst Beex © > k, JIoKaykeM, 4To

(6) How o Hsi
Vg Vs,

k %

Juist Becex ¢ > k + 1. U3 oupejesienust sg ciepyer, 4To st
Beex 1 > k+1

s — Msy_4 > Ms; — /’Lskfl.

Vsj, = Vsj_4 Vs; = Vgy_y

OTcrona

FosiVs; — MspVsi_y = Mos_yVs; = Ms;Vsy — My Vs, — MsiVsy_y -

CurenoBaresbHO,
:uSk ILLSi /’Lsk—l :U’S¢
VerVs; — ] > VUsiVsp4 -
Vs Vs, ske1 Vs
/’Lskfl MSk
— Vg1 Vs, -
Vskew sy,
B cuny (5) u Toro, 4ro v, > v, , IMeeM
IU/SIc ,U/S Msk_l :U’S /’Lsk—l II’LSk
sk Vs Vsker  Vsi o Vspn o Vs,
_ s Hs;
= Vs Vsyq _
Vs, Vs,

K2
Cuie/1oBaTesIbHO, BBIOJHEHO HepaBeHCTBO (6).
13 BBIOOpA TTOCJIEIOBATEILHOCTH S); CJIEJYET, ITO

Msppr — Hsp_q < sy, — /’LSk—l.

Vspr1 = Vs Vs = Vsj4

Orcrona

Vsk — Vs
+1 k-1
sy — My < (Iusk - :usk—l) :

Vs, = Vsj_4
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Torna

Hspqn — MHsp = (/’LSkJrl - :uskﬂ) - (:usk - :LLSkq)

V8k+1_VSk—1_1 )V5k+1_l/8/c

- (MSk_IUSk—1

Vs = Vsj_4 Vs = Vsj_4

< (:usk sy )

CnenoBaresbHO,
s — sy, < sy, — Hsj_4

Vsj.1 — Vs, Vs — Vsj4

st lokazaresiberBa HepaBeHcTBa (4) moKaxkeM cHadada,
4O

(7) sy, — My 2 Msy, — Hsp 4
Vs, = Vj Vs = Vs

npu sp_1 < J < Si. VI3 onpejiesienusi Sy BbITEKAET, UTO
Hj = Hspy < s — Hspy

Vi — Vs, Vs — Vsy4

CuretoBaTesbHO,

Vi — U

J Sk—1
M < My, T (/’Lsk - /’Lsk—l)—'

Vs, — Vs

TeMm caMbIM
Vi— Vg,

s, — I > sy — sy — (ILLSk - ué’k—1)y

s Vspy

Vs, —Vj

- (/’Lsk T /’Lsk—l>

Vs = Vsj4

Orciona Boirekaer (7). Ilyers j < sp_1. Samernm crHadasa,
4TO 10CJIEIOBATEBHOCTD { fts, } MOHOTOHHO BOo3pacraer. Jeii-
CTBUTEJILHO, €CJIU TIPH HEKOTOPOM Kk  [is, | > [ls,, TO

sy, — Hsj_4

Vs = Vsj_4

< 0,

a B CMJIy MOHOTOHHOI'O y6bIBaHI/IH nu
Ms,, — Hs,,
Vsm - Vsm_l

T.C. s, | > s = [bp. TOTJIA
Ms,,y — BVsm_l Z s,y — BVT > Yy — BVT)

<0,
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YTO HPOTUBOPEUUT ONPEJICICHUIO Yncia 1. Teneps mokaxkem,
97O 714 BCexX 1 < S f; < fg,.. Lyers [ < kw sy < i < sy
Torna p; < s, TaK Kak, MPEJNOI0KUB TPOTHBHOE, MOJIYTHM

i — Hs; s — Hs;
Vi — Vs, Vi — Vs, Vs —

YTO MPOTUBOPEUYUT onpejieseHuio §;. Takum obpazom, p; <
ts, < ps,.. B cumy Toro, uTo j < Sp_1, U3 JOKA3aHHOTO BbI-
TeKaeT, uTo [ < g, . VIMeem

Vs;, — Vs,
sy, — Hsj_4 < sy, — g < (:usk - :uj) - - 17
Vs —Vj
oTKy/a Bhitekaer (7). O

oxazamesvcmeo meopemw, 1. Paccmorpum sKeTpeMabHY O
38,11y
00 N 00
Dol = max, Y P < 6% Y vl <1
j=1 j=1 j=1

[Monoxkum u; = |x;|%, j € N, n nepenuiem sry sajiady rak:

(8)

o0 N
Z,ujuj — max, Zuj < 62, Zvjuj <1, wu;>0.
j=1

J=1 J=1
Beejem dynknuro Jlarpan:ka s 9Toit 3a1auu
N 00
Llu, My Ae) = D (=gt dtdovy)ugt D (—pjtAavy)u,
j=1 j=N+1
e u = {u;}jen, a A1, Ao — muoxkunrenu Jlarpamxa.
W3 paborsl [2| (cm. raxxe [3]) BprTexaer, 4ro ecom Haii-

JyTCst Takue Ap, Ao > 0, 910 jyis1 gomyctumoil B 3aade (8)
OCJIE/IOBATEIILHOCTH U = {1U; } jeN BBIOJIHEHBI YCIOBHSI

(@) minL(u, A, X)) = L(T, A1, o),

UjZO
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TO U — perenue 3a7aun (8), a ee 3HaUeHUe PABHO \16° + Ag.
Ecan npu stom st seex y € 14 cymecrsyer perenne
3KCTPEMaJILHON 3a/1a4n

9 MllIxz =yl + doflelk — min, ze€ X,
TO
(]‘0) E(QJ W7 IN? 5) - \/ 3\\152 + 3\\27
a MeTo/I
Ply) = Q,

SIBJISICTCS ONTHMAJIbHBIM.
Bamada (9) MoxkeT OLITH 3aMucaHa B BUJE

N 00

Z <)\1(:1:j — yj)2 + >\2Vj33§) + Mg Z lel?? — min, x € X.
j=1 j=N+1

Herpyano ybenurhest, 9To npu (PUKCUPOBAHHBIX A1 U Ao €e
pelieHue ecrb

[Tosromy jrocrarodno HafiTu A, Ay > 0 u jgonycrumyio B (8)
OCJIEJIOBATENILHOCTD U = {Uj }jeN. JITs KOTOPBIX Oy/IyT BBI-
IOJIHEHBI yesioBus (a) u (b) Hpm 9TOM METO/I

(11) 277] Yj€j

)\1 + )\2Vj

Oy/eT ONTHMAJILHBIM.
ITycts B > A. Tlogoxum A\ = 0,
~ R 1 R ]
AQZ&a Ug = —, uj:07j7éq

Vq Vq

Jlerko 1mpoBepuThb, YTO MOCJIEJOBATEILHOCTD {U;} — JOIy-
cTUMast ¥ BBITOTHEHB! yerosus (b). meem

LR =3 (= 2oy uy = 2 (2= ) 0y 2 0,
q q J

j=1 7=1
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TaK Kak
B = Hq > max Hi_ A.
I/q jJEN I/j
B cusy Toro, aro L(u, Xl,Xg) = 0, ycioBue (@) BBIOJHEHO.
[Iycts B < A. Haunewm co ciaydas (7). Homoxkum A = 0,
~ - 1
>\2 - @7

u:_7 a:07 :
” v= ¥ JF#D

3J1ech TakkKe JIErKO MPOBEPSIeTCst, YTO TOCJeJ0BATEIHLHOCTD
{u;} — nmomycrumast u Beinosnens! yeiosus (b). das sroro
cIIydast

00 00
»C(U;)\h)\Q):Z —,L@-#—%Vj uj:ZVj @—& u]'_
7=1

v v
p j=1 D J
TaK Kak
t I I
L —max~L =A> B =max 2.
iz JEN U >N V;

IockonbKy L£(T, A1, ) = 0, ycsosne (a) BBITOTHEHO.
[Tepeitnem k cayaaro (i7). [Tycrs

1 1
<0<

VVspa V/ Vsy,
[onoxum w; = 0 ipnt j # Sk, Sp41, a Us, U Us,,, BHIOCPEM 13
YCJIOBHSI

(12)

~ ~ 2
(]_3) usk + u8k+1 = 5 Y
(14) Vs Usy, T Vs Uy = L.
Torna
2 2
uSk — _ 9 'U/skJrl e _ .
V8k+1 Vsk VSk;+1 Z/Sk;

B cuny (12) u (13) nocnenoBarensuocts {u;} — pomycrumast
B 3a1a4e (8). [losoxkum
Hspyr — Hsy, N — Hspypr — Hsy,

)\1 — ;LLS/C - Vs;m )\2
Vsj 1 = Vs, Vspyr = Vsy
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[Tokarkem cHauasa, 9To A1, Ao > 0. meem

T MspVspyr = HspaVsy Vs Vs sy, Hosiiq
Al = = — > 0,

Vsji1 = Vsy, Vsjyr = Vs \ Vsy Vs

Tak Kak 10 JemMme 1 nociegoBaresibHocThb {jis, /Vs, } MOHO-
TOHHO yOBIBaeT. VI3 onpejiesienus r cienyer, 9to p, — By, >

ts, , — Brs . Tem caMbIM, TOCKOJIBKY S, = T,
ILLSm o /'Lsm—l > B
Vsm o Vsm—l

N3 monoronHoro y6I)IBaHI/IH ImocJje10BaTeJIbHOCTH

sy — sy,
Vspyr = Vsy
BBITEKaAECT, 9YTO
(15) Xy > B> 0.

M3 (13) BeiTekaer, ato yeaosue (b) Bormosaeno. Jlokaxewm,
aro yesosue (a) Toxke BbiosiHeHO. [Tokaxkem, 4ro npu Beex
Uj 2 0

(16) L(u, A1, Ag) > 0.
Eciu j > N, to, yuaursiBas (15),
—Mj+X2Vj:Vj /):2—& > Vj B—& > 0.
Vi Vi
Ecmm s < 53 < N, 10

:uS;H_l - :U’Sk . lu] — Hsy,
Vsps1 = Vs, Vi — Vs

—Hj A+ Aovy = (v — vy >0

k

B cuity onpejesenus Sg. Ipu 1 < j < sp, yuursiBas (4),
MMeeM

Hsp — Hj . [

— + )\1 + )\27/]’ = (Vsk — Vj) > 0.

k k

Tem campim  HepaBencrBo (16) jokazaHo, a Tak Kak
L(u, A1, A2) = 0, T0 J0Ka3aHO ¥ BBINOJHEHWE YCIoBUs (a).
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Takum obpazom, mogcrapisia A\ u Ay B (10) u (11), mosy-
“aeM IOIPENHOCTh ONTUMAJBLHONO BOCCTAHOBJIECHUST U OIITH-
MAaJILHOCTH METOJIA,

-1

N
Hsyir — Hsy
ply) =) ni|1+ vi | yjej.
jz_; ’ MspVsir — MspyVsy ’ 7

[Tokaxkem, 4TO MeETOJ, B KOTOPOM CyMMHUpOBaHue Oepercs
He o BceM 1 < 7 < N, a Jumb U3 MHOXKECTBa Ji, TOXKe
Oyier onTuMaJibHbIM. [lycTh

Jk = {21, ce 7Z]\~f}'
PaCCMOTpI/IM Ty 2K€ 3aa49y OIITUMaJIbHOI'O BOCCTAaHOBJIEHUW I,
HO C I/IH(bOpMaLU/IOHHbIM OlIepaTopoM

Lpr = (i, -, %)
U3 nemwmbr 1 BoiTekaer, uro 1npu Becex j = 0,1,...,k
Ms; Ms; — Hs; 4 Msir — MHsy
J > J J > + .
VSj VSj _VSj_l V8k+1 _Vsk

[TosTomy miist HOBOTO MHMOPMAIMOHHOTO onepaTopa [, mo-
ciaefoBarenbHocts S5, j = 0,1,...,m, m > k, ocranercs
6e3 usmenenuii. [dajee, BO3MOXKHBI jBa ciydas: m > k u
m = k. Paccmorpum mepBbiii u3 Hux (BTOpOii Oyjer BbITe-
KaTh M3 aHAJOMMYHBIX paccyxjenuii jyisi ciaydast (4i7)). [To
y2Ke JIOKa3aHHOMY IIOIPEIIHOCTb OINTHMAJBLHOIO BOCCTAHOB-
JIEHUST B CJIydae, KOrja,

1
—— <4< :
VVski V Vsi
3ABUCHUT JIUIIb OT IBYX TOYEK (flgy, Vs,) U (fhsy,1s Vspey)- 110-
ITOMY

E(Qawa IJka(S) — E(Q)W[N75)7

a MeTo/],

N ~1
@(@ = E m, 1+ Skt1 Sk v Yi i,
=1

MsVsjir — MspyVsy

g: (yila"'7yiﬁ)7
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— onTtuMaJibHbI. OIeHnM 3TOT MEeTON s CJiydasi, KOT/a
3aJiaH nHMopMaInonuelil oneparop Iy. Ilycts x € W, y €
Iy w |[Inz—yll;y < 0. Tornan \|Ika—§Hl§ < 6. Tem cambim

1Q=2W)lli, = [[R=2W) |1, < E(Q, W, 1,,0) = E(Q, W, Iy, 0).

D10 03HAUAET, YTO METOJ P SIBJISIETCS ONTUMAJBHBIM U JIJIst
1HMOPMAIMOHHOTO oreparopa Iy .
B ciyuae (ii) mosoxum

~ 0 ~ ! N N 1 — 6%y,
)\1 :MT__qua )\2 - _q; u?“:527 Ug = )
Vq Vq Vq
aj = 07 .7 7é r,q.

U3 onpejiesieHns:  BBITEKAET, ITO

Jlerko ybOequTLCS B JOINYCTUMOCTH  IOCJIEIOBATEIHLHOCTH
{u;} w B Bomonnennu ycaosusi (b). Ilockombky u 3jech
L(u, /):1, /):2) = 0, 7O JIJIsI I0KA3aTeILCTBA BBIITIOJHEHHUSI YCJI0-
BuUst (@) OCTAETCs JOKA3aTh, 9TO IIPU BeexX U; > 0 uMeeT MecTo
repaBeHcTBO (16). Oyukius Jlarpanka B paccMaTpuBaeMOM
cJlydae uMeer BIJL

o0
(He K
+ Z V; (Vq Vj)u].

j=N+1

Kaxkioe cimaraemoe B mepBoOil cyMMe HEOTPHUIATEIbHO B CH-
JIy OlpeJIeJIeHus T, a KaxKJj0e cjaraeMoe BTOpOil CyMMbl — B
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cuy onpenenenus . [logcrasnsisa A\p u Ag B (10) u (11), mo-
JIydaeM TOrPeIHOCTh ONTHMAJIBLHOIO BOCCTAHOBJIEHUST U OIl-
TUMAJTbHOCTD MeTozLa

-1

g
17 o(y nj|l+———v; Yi€;.
w0 =S (1 ) e

Paccy»ienusi, aHAJOMMIHBIE TEM, KOTOPBIE TPOBOJMJIUCE
IPU JIOKA3ATENbCTBE Ciiyuasi (i1), HOKa3bIBAIOT, YTO B METO-
ze (17) moxno orbpocuts TouKU (V) (1) & Jm. Ilpu sTom
HOJTyYEHHBIH MeTOJ| TOKE OyJIeT ONTUMAJLHBIM, & YUCJI0 UC-
MOJIb3YEMBIX MUCXOJHBIX JIAHHBIX, BOOOIIE MOBODS, COKPATHT-

csl. L]

CIIMCOK JIMTEPATYPHI

[1] Maeapua-Havaes I. I., Ocunenxo K. HK). OnrnMajgbHOE BOCCTAHOBJICHHE
dbyHKINE ¥ UX TPOW3BOAHBIX O KOOI dunmenram @Pypbe, 3aJaHHBIM C TO-
rpemuocTbio // Marem. ¢6. 2002. T. 193. Ne3. C. 79-100.

[2] Mazapun-Havaes I. I., Ocunenxo K. ). OntumanbHOe BOCCTAHOBJICHHE
byHKIH ¥ UX TPOU3BOMHBIX IO MPUOIHKEHHON MH(MOPMAIMH O CIEKTPE U
HEepaBeHCTBa it upousdBoanbix // Pyuk. anamus u ero upui. 2003. T. 37.
C. 51-64.

[3] Ocunenxo K. ). Hepasencrso Xapau—JIurriasyna—Ilomna st aHaIuTHYe-
ckux ¢yukuumit u3 npocrpancrs Xapau—Cobosesa // Marem. ¢6. 2006. T. 197.
Ne3. C. 15-34.

[4] Mazapua-Havaes I. I., Ocunenxo K. FO)., Tuzomupos B. M. On optimal
recovery of heat equation solutions. In: Approximation Theory: A volume
dedicated to B. Bojanov (D. K. Dimitrov, G. Nikolov, and R. Uluchev, Eds.),
163-175, Sofia: Marin Drinov Academic Publishing House, 2004.

[5] Ocunenxo K. FO. O BoccranoBiaenun perieHus 3aa49u J{upuxiie 10 HETOYHbIM
ucxoaubiM JauubiM // Bragukaskasckuit mar. xypH. 2004. T. 6, Bour. 4. C. 55—
62.

MATHN — POCCUICKUI I'OCYIAPCTBEHHBIII TEXHOJOIMYECKUIT YHUBEP-
cuTET uM. K. 9. LHIUOJTKOBCKOT'O



