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O BAIAYE WIEHTUOUKALINY IBYX
KO3QOUIMEHTOB ITAPABOJINYECKOI'O
MOJIYJUHENHOT'O YPABHEHHUS C YCJIOBUAMMI
NEPEONPEIEJEHNS, BATAHHBIMU HA
[JIAJIKOV KPUBOI

10. 5. BENOB, U. B. ®POJIEHKOB
Kpacnospexuit zocydapemeennunti ynusepcumem, Poccus,
e-mail: belovelan. krasu.ru, fivekrw.ru

A problem of identification of two coeficients — in front of a nonlincar term and in
the right hand side of the semi-linear parabolic equation with quite generic nonlinearity is
studied. These coeffcients depend on time only. Problem is supposed to be overdetermined,
boundary conditions are defined on a smooth parametrically defined curve.

Bsenenne

Paccmatphsaercs 3a/124a wieHTHdUKALIE ABYX KO3bDUINEHTOB, JABHCALIAX TOIBKO OT Bpe-
MeRHOII niepeMeHHO, TIpit HeuneliKOM teHe W NPABOH YACTH A5 HOAYMHIEHHOTO NApABOTH-
HECKOTO YPaBHEHN  HeAMHENHOCTBIO A0CTATONHO OGN Biga. YCIOBA Nepeonpeieeinst
3A/AI0TCA K TAAIKON KpHBOH, JALAHKON B NIAPAMETPINECKOM Bie.

TIpit j10KasaTe:ILCTBE a3penMOCTH 5a1a4H KOLIH 4715 BCHOMOTATe L HON HestHeHHON 3a-
A, COTepKaIell Ceabl pelenis, K KOTOPON MPHBOIHTCA HCXOMHA 341448, HCTIOTHIYETCS
veron pacuenienis Ha schdbepeniannoM yposie, npeatoxensitt HH. Srerxo n nazpan-
bl A Merogom ciaGolt ammpokcimauii [1]. [lankbit Meron B HacTosImee BpeMst ¢ yereXom
HenOMb3yeTen IpH MecTesOBARNM 3334 HienTHGMKaHH KoxbmIeRTOR AdpdepenLATy-
Hux ypaswenni [2-6].

B mactonmelt pabote 5 caysac 3azawn Kol I0Ka3aia 0HOSHANHAS KIACCHWECKa Pape-
IIMMOCTB YKa3amOfi 3a7aH B “ATOM” MHTEDBATE 0 BPEMEIH B KIACC OCTATONHO MIAIKKX
byHKIH, OPPAHNEHHBIX BMECTE ¢ COOTBOTCTRYIOUUMH MpON3BOMHbIMi. Jl0Ka3aHA TAKKE OX-
HOSHauHAN paspemIMOCTh HepBoll Kpaeso satath. 3a1ava, Korga KoapduIeRTE asACAT
OT BPeMeHHOIl W UDOCTPAHCTBENHbIX MEEMEHHbY, & YCAORHS NePeoNpEACIeHIs JAIAIOTCH Ha
uKCHpOBaRHOM rHIIEPTOCKOCTH, paceMOTpera b [6].

© Hncramyr ssrmncaurmensinsax Texwonon Cubupexoro oxaenern Pocciickolt axanew: uay, 2006.
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1. Bagaga Komm
Paceworpin 5 obmacti Gior| = {(1,7,2) |0 <t ST, € By, 2 € By} 3anasy Kown
Uty @, 2) = La(w) + s + M (M5, ult, 2, 2)) + da(t) f(t, 7, 2)5 1)
u(0,2,2) = o(z,2)- o)
Obomatins

L =3 b,

e clt) € C[0,T); bymamt M(t,y), wo(z,2), f(t,7,2) nefcTsnreavnosnaunbie 1 3azanst
coosercreenio » By, Eni1 u Gl

@y Ay (£), Aa(t) nontexar onpexeacuinio oxHoBpenento ¢ pemertext ut,z, z) 3anarn
(1), (2), Y10BTICTBOPAIONIIM YCIOBHAM [I€PeOnpeseneriis

Ut a0, 5()) = (8, walt a0, 4(0) = 00, ®

rae a(t) = (a1(t), aa(t), .., aa(t)), u yenopusy cornacosanus
1(a(0).10) = 10, - 20(a(0),60) = :(0) @
Orsocrebio ymxitn M(t, ) Takke HpeATIONATaCM, ST OlA A0CTATONHO LIALKAS, HyEeT

BCE HENpePHIBHIC NPOH3BOTHH, BXOASIE B COOTHOMIENHE

%M(z,y]‘ <M1 +1P), k=0,1,...,9, 0<t< T, ye By ()

3necs My — nocrommmas; p — duxcupopantoe Hatypatbioe wucno; M®(ty) =

k> 1— uenoe; MO/(t,) = M(t,y)
Tyerw npu scex ¢ € [0, 7] manonsiercs cooruomerte

Mt 01 (8)) felt a(2), b(1) = MOt er(®))palt) (1, a(t), b(B)] 28>0, &= const.  (6)

Tpezen 3azasy (1)-(3) K Hexoropoit memomorarensroit sagave. Monoxas z = at),
2= b{t) 8 (1), nonysme

w(t,a(8),b(t)) = 3 cx(B)taymy (£,0(0),B(0)) + st a(t), b(B)+

=1
+FA(OM{E, 1) + doB)f (1 alt), b(H))-
3 (3) moaysme
ult,a(t), b(t)) = we(t, a(t), b)) + Y e, (t,a(t), HE)ai(t) + us(t,a), I (E) =
=

= wft,0(t),5(8) + Y v (1, 2(8), (O (1) + (D) = 91 (0),
=
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wt a(t), b(t) = #i(t) — Zuz.(m(l),h(tl)a’k(t) —pt)¥(1),

e - Zuh(t a(t), b(t)ap(t) — 2 (¥ (1) = ng Ytz (8, a(t),b(1)+

it
Hize(t, a(t), B(8)) + M (OM(t, 1) + Xa(8)F (2, a(t), b(8)). (M)

Tpomucpbepesnmmpyent (1) 1o z, nonoxim « = a(t), z = b(t), yuurssas (3), nomywuy
s, 0(2),5(t) = Y cel(tnyeya(t:a(t), (1)) +
=

e (ta(t), (1) + /\\(th‘lf”(tywx)h +Xa(t,2)f: (8 a(t). b(1))

13 (3) nonyuma

%uz(t.ﬂ(t),b(t)) = un(t,a(0),B(t)) + 3 unye(t, a(t), b)) (1) + wsx(t,0(), HOID'(E) = a(t),

el 0(8), (1)) = (t) Zumm) BB)a, (1) — st a(e). B (0),

= iu,_x(t,a(t).b(i))a}c(t) = sty a(t), B () = D cult)tmymea b, alt), b(E)+
=t

=
it (ta(0),5(1)) + MOMO (L a0 22(0) + Mol f:(t a(t), (D). ®

s (7), (8) naxomm

[(6) = (¥ (6) = K (8) = s (t,0(8),B(O)] Lo (L, a(0), 6)

M = D)
_ [h(t) ~ Ka(t) = wase(t, alt), b)) = uze(t, a(0), BNV (0] £ (1 a(2). (E) ®
DY)
oft [h(8) = Kalt) = usaa(t, a(t),b(2)) — e (t, a(t), BEDE(B)] M (L, ()
= D)
_[P10) = eV (t) = Ka(t) = uss(t, a(t), BED] MU (1, 01 (D) (8) a0
D)

3aecs "
Ki(t) = 7 ox{unga (8, a(0), b(0)) + s, (8, 0(8), B(0) ak (6),
=t

Kaft) = 3 cult)tzyns (6, 0(t), {E)) + wryo{t, a(2), b))k (1),

=t

D(1) = M(t, pr(O):(t,2(0),5(0) — MO (& r () 2a(8) 11, alt) b(8))s
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Tepenens A(t), Ag(t) 5 creyiomen mmze:
M) = A1(8) + A2 (K (0) + As(0) [Ka(t) + tawa (8, 0(2), b(0)] + Au(t)use (t,a(t), b(t)),
Xalt) = Bi(t) + Baft) K (8) + Ba(t) [Ka(t) + ua(t,0(8), b(1))) + Ba(t)uee (1, a(2), (1))

3aecs

Ay = O~ vz(t)ﬂ’[f)l/x(wg)(v;(fl) = v%(tlf(tﬂ(f)‘b(ﬁ))‘

_ Zh(ta(t),b(t) Ayft) = £8:2(0,50))

) = LS Tl
_ YO0, 50)  £.(t0).60)
Ay = “HRBALLe0,H0),
Bi) = BOMO0) (610 = OV 0] MO O)ale)

D)

B - MOn@el) o Ma©)

D(t) D(1)
MO (1) galt) = VM (2, 01 (1))
B, =T T T al)
X0 o
— M3BeCTUbIe, HODEPHIBHbIE, AOCTATOMNO TMaKHe byHKII,
Veuursisas pupaenis ana xosbdmmnerzon Ay (1), aft), npixonm K creayiouel npaof
sazare:

e = Lo(u) + e + (Ax(l) + A (OE(E) + As(8) [Ka(t) + st (), (1)) +

A1) (4, 0(0),60) M (1, )+
+ (Bt + B0+ B0l + vt ), 40 +
+ Bult)use(talt), b0) S(t,2,2), ()

w(0,2,2) = ug(z, 2). (12)

Hine 10KaKen Kaceneckyio 0an03masyko paspemmiocts sazas (1), (12)
Jlna AOKa3ATeABCTEA CYINECTROBANNA pemteRHs NpAMOIl 303 MPHMERIM MCTOR, C1aGoit

&
anmpoxcuann [1, 2], Pacutemin 5azasy u ueapusyew ce GApiros mo spesenn Ha (z = E)
Ha BTOpOM APOBHOM 1iare b HemmHEMHbLX “eHaX;

0 = 2L (W (3, 2)) + 2, (1,7, 2), mr<t< (n + %) o (13)

of = 2RIOM (60 (¢ = 5,2,2)) + 2B5(0)1 1, 2), (n + %) <t<@m+1)r (14)

o =w(2,2), z€E, z€E. (15)
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Bnecs n=0,1,..., N~ L, 7N =T} o =u'(t) = w'(t,,2)

RI(8) = A(t) + As(t) {Zc,‘(t)u;”k(t ;—,a(t),b(t))+uh(f a(t)b(0) ai( }

R (6) = B0 + Ba(t) [ijcm)u;k,.(t Zal0).b(0)) + i, (¢ ;um,nm)a;(t)%

=

+By(t) [ch {737 (t— Foalt

+ul,, (L o g.a(l),b(l))] +By(t)ul, (z = ga[[),h(t)) :

b(t)) al,, (t . % u(t),b(t)) a0+

OTHOCHTENISHO BXOANBIX AHHbX IDEATIONAIAEN, 'O OHM AOCTATONHO FIALKHE, HNEIOT BCe
HenpepuBLe MpOM3BOAE, BX0AALNe b cooromerist (16), (17), u yopaersopator TN cO-
ommomenns:

la'(®)]+ ¥'(8)] + [ (O] + @b (8)] < €5 (16)
‘—D“‘un(x [+ %D:/’[t,z. )| <C Jal <4, m=0,1,...,5, an

(t,,2) € Gpoyr), C — mocTosmne.

Jokasaust pasiiomepibie 10 7 mpi (£,2,2) € Gig,e] AUPHODHSIC OUCHKI, FAPAHTUPYIO-
e KOMIAKTHOCTD cemelicTsa pewenuit {u”(t,z, z)} 3azaun (13)-(15) B Kiacce HenpephBHEIX
bynkuii

& Doy

‘a Dow| < C npn il 18
9 e d

50 Y (t,7,2){ < C, rae k=0,1,2,3, |a] <2. (19)

Becs t° — nexotopas noctosumas (0 < ¢* < T), sasucamas ot § u konctant Cre u3 (16), (17)
i e 3auCAMas OF T

B cuny Teopembi Apuena [7] 0 KOMIAKTHOCTH HEKOTODAS NOANOCIEIOBATENHHOCTH
w™(t, 7, 2) nocaenovatembuocru u’ (£, , z) pemenst sanan (13)-(15) cxomuTcs Becte ¢ npows-
"BOABMI 10 T 10 ETOPOTO 1 110 2 0 TPEThero NOpSIKa BKIOUHTeNbHO K by u(t, 7, 2) €
CP23(Gio). 1o Teopene Metoza crabolt ampokcmvammn [2] aawwas Gyskims sBserca pe-

meme: 3azasm (1), (12), npisent u(t,z, 2) € CL2(Glosn), e

2(Gow)

{/u,x,zJ 1 oD o € C(Gaur)ym=0,1,23, o] <:}
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Henoasay Bce AOKa3aNHbC OUEMKH, TIOTYTHM, 4T0 TPOfiKa dynKiwi u(t, 2, 2), M(t), dalt)
npmmaeHHT Kaacey

2(t7) = {u(t,2,2), M(), 2o() | w € CL2H(Glowm), M2, Ma(t) € C(l0,£7])}

H YIOBJIETBOPHET HepaBencTBan

PPl

lalz2 k=0

o O 59| < C, (b2,7) € G (20)

M1+ ()] € C, € Gt @)

Ha ocHoBaIH STHX OUEHOK B paBoTe AOKAIANO BHINOAHERH YCAOBHI Nepeonpereienna (3).
Jloxasana TakoKe Teopeva eatcrennoct pemenns u(t,z, ), Ay (t), Ma(t).
Jlokasansi cieayiome Teopemsi.

Teopema 1. [Tyems gwnoanaomea yeaosus (4)-(6), (16), (17). Toeda cywecmeyem peuse-
we ult, z,2), Ai(8), Ao(t) sadavu (1)-(3) & naacce Z(t%), ydosaemaopsrousee coommouserusnse
20), (21).

Teopewa 2. Pewenue u(t, 7, z), Ai(t), Aa(t) s0dmas (1)-(6), ydosaemaopsiousee coommuouienu-
2 (20), (21), eduncmaenno & xaacce Z(t)

Teopewa 3. Myemy aunomsiomes. yeaosus (4)-(6), (16), (17). Tozda cyuecmeyem u edun-
cmeenno pewenue u(t, 7,2), M(t), Mft) sadau (1)-(3) o maacce Z(t.), ydosaemaoparouee
coomnowenuas (20), (21).

2. IlepBas KpaeBasi 3aja4a.

Pacovorpmy B obaacti Gy = {(1,2,2) [0S t < Tz = (m1,...,20),0 Sz < 7k = T,
0 < z < 7} nepnyio kpaenyio 3agaty

elt, 7, 2) = At s + M ()M, u(t, 7, 2)) + da(0) (1,7, 2); (22)
w(0,2,2) = ug(z, 2); (23)
Ulayeo = laymn =0, k=1,..0m; (24)

(25)

Ule=r
Bnecs
Auft,z,2) = Y tnya(t,2,2),
=
ynxumn M(t,y), uglz,2), f(t,7,2) reficranrensrosnaunsie n sanamt 8 By, Enyy u Gy
cooTBeTCTBERHO.
Dyukunn (1), Ao(t) noanexar onpexenenio oxHOBpeMeRRO ¢ pemenves u(t, z, 2) anaTh

(22)-(25), yaoBTeTBOpsIOmUN YeT0BHSIM Nepeonpeaeneyst (3) u yeaopnsaM cornacoBans (4).
Ornocurensto dynxunu M(t,y) npeanonaraem xnoanenne yciosait (5).
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Tyers npn seex ¢ € [0, 7] sunomuserca coornomenne (). OTHocHTe s BXOXHN AAbx
npeamonaraen, wro et yeronis (16), (17)  dynkunn f(t,7, ) u oz, 2) mesernig
06PA30N MPOTOTAAIOTCS MO TICPEMERITIIM T, 2 Ha Bnyr

ug(z,2) = Y cp sin kay sin ke .. sin ka sin kz, i — const; (26)
=
F(t,5,2) = Y Bult)sin kaysin kay .. sinkzy sin kz, Ge(t) € C[0,T). (27)
=

Tasoe npeanonaraen, 10 upi (t,z, z) € Gy cIpaBExTHBO yetoBHE

M(t,(t,x)) = 3 Mi(t)sin kay sin ke .sin ke sin k2 (28)
=

a6 v(t, 2), Taxix w0

v(t, @) = 3 v(t) sinkay sin kzy .. sin kg sin kz.

Btech Kosbmmenti Me(£) Moryr Guh pasnwsds u, BOBlLe TOBOPH, SABHCAT OT BHISOPA
o(t,7),

Bhipaskenie HewspecTHbIX Ko3bduiuenton vepes pemenne u(t,z,2) mweer sux (9), (10),
e c(t) = 1

Pacewopis s Gy 7 erteps npanyio satasy Ko (1), (12), koropan moaysacres u3 (22)
(23) noscranosKo soipacemit w15 Ay (£), Aa(t) n 3ameroft hymxtuat £(£,7, )  ug(z, 2) na nx
NIPOZOK@RHS HECTHEM OGPAIOM HA BCE IPOCTPAHCTBO 0 T, .. ., Tk, Z (0GOIHAYEHHS OCTABHM
npesKmym).

Pacuiemin IpaMyIo 314y i JMHEADH3YeM CABUIOM 1O BpeMent Ha (¢ — 7/2) Ha Bropom
2poBHoM ware B KenHelHbX wienax (oM. (13)-(15)). [ pemenns u”(t, 7, z) AoKasanbi pas-
Homepusie 1o 7 o (18), (19) npu (t,7,2) € Giyguy.

Paceworpiss ypaswenie (13) ¢ nasamue yeaonies (15). B cuny (26) pementte xanwoft

ez
3aaTH DK £ € (o, 2] npescTABING B BITe

> ane R sin kg sin kzp . sin ko sin bz,
=1

' (tz,2

e HOBaTEABHO,

Pacouorpiny Teneps ypanienne (13) ¢ HauaTsHbM Yer0BHEM

50 7) = Y awe " sin ko sin kg . sin ko sin k.
=
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Tpomsrerpupyet ypastente (13) o Bpeverofi nepesennofi 10 orpesy

f]- B ey (21),

r
(28) pemerie Ha BpeMeHHOM OTpeaKe £ € (;,7] npexcTasumo B size

Fhzd i umw*h/za;(s)m(ﬁ);zn;wwﬂ)dﬂ x

=

x sin kay sin k... sin kzy sin kz.

Crexonaressino,

o = W sar = O mpu t € (0,7]

AHATOFIIYHO PACCY 1A Ha. CCAYIOUIEN HETON AT TIO BPEMEHH, TIOYHIN, 410

Wm0 = U o= = 0, k=1,...,7, U'|scg = u"|:=p =0 npH 2 € {0,27]

‘Uepe3 KOHEUHOE YHC/IO WATOB NOMY MM, 4TO

=0, k=, - =0 nput € (0,t] (29)

=,

B Ciuy A0Ka3aHHbX PABHOMEpRAIX OriexoK 1 Teopevsi Apiteia [7] o kowmaxTocTn nexoro-
past noanocesoparensocTs u™ (¢, 7, 2) nocaeaonatensuocTh ' (L, 2) pewseniit saxaun (13)-
(15) CXOTNTCA BMECTe ¢ NPOMIBOANNMI 1O Ty 0 BTOPOTO i 110 2 10 TPETHErO HOPHIKA BKIIO-
mtenbio k Gynkun u(t,z,z) € Cp22(G)- Mo Teopene metora caaboii amupoxcuna-
win [2] s ymeusa swaserca pemenion npavot sazau (1), (12), npmies: u(t,,2) €
Ci2(Giy,e) w cnpaseasume coornomenna (20), (21)

B cuny (29) s ymwuwmn u(t,, 2) pemomnsercs

=0mpute (0],

H, CIEIOBATENHO, B KAECTRE pemCHiA KDABOH JATNII MOKHO BIATH Cyskenna ua Glg ] pe-
e 3a7am Kot b Gy . 412 ypapenust (22) ¢ HANATHLIN JAHHBNMH 1 TPABOIL TacThi0,
sBstonpCs yKasansm B (26), (27) MposomKeHiaMI Gy ug(z, 2), (t,,2), u yeao-
Bt nepeonpexeneinia (3)

EMHCTBEHHOCTS PRLIeHHS HOXO/HOM KPAeBoll 3AJIaUH CEAYET I3 TeOPeMbl ¢IHHCTBeHHOCTH,
oKasammoft 1t 38z Kow

Hokasaus! ciieyiomue Te0peMbi.

Teopewia 4. yemy eunomsiomes yeaosus (1)-(6), (16), (17), (26)-(28). Toada cyuecmey-
em pewenue u(t,,z), M(t), Malt) aadanu (22)-(25), (3) @ raacce Z(t"), ydoasemoopmouice
coomnowenuss (20), (21).

Teopema 5. Pewenue u(t,z,2), M (t), Aa(t) sadawu (22)~(25), (3)~(6), ydosaemeopsrowee co-
ommowsenuzn (20), (21), eduncmoenno 6 xaacce Z(t")

Teopema 6. [Tyemv ewnoanaomes yeaosus (4)-(6), (16), (17), (26)~(28). Toeda cyweem-
oyem u eduncmsenno pewsenue u(t, 7,z), M(t), dot) sada (22)~(25), (3) 6 maacee Z(t.),
ydosaemaopsiousee coommouserusn (20), (21)
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