METO/ TAJIEPKUHA AN
NANODOEPEHLIMANBHO-
OMNEPATOPHOIO YPABHEHWA
TPETBEIO NOPSAAKA



[yctb H; — cenapabenbHoe rnnbb6epToBO NPOCTPAHCTBO, MOTHO U
KOMMAaKTHO BJIOXXEHHOe B cenapabesibHoe ruabbepToBo NnpocTpaHCcTBO H
c Hopmou || « [|g=]] * || v ckanapHbIM NnponsBegeHmem (-, -).

u (1) + Au(t) + K(u(t) = h(?), (2)
u(0) =u(T)=u (0)=0, (2)

rae u(t) nckomas, a h(t)-sagaHHasa yHKLMN. JIMHENHbINM ONepaTop

K(t) n dpyHKkumm u(t), h(t) onpeaeneHbl Ha kKoHeYHOM oTpeske [0, T].



® A - camoconpsixeHHbI1 onepatop B H c obnacteto onpegenenus D(A)= Hy;
o

® CyuiectByeT nocTosHHas B>o Takas, yto (Av,v)<—f||v I ansa noboro veH;.

L2 (O, T: [—[) - lMAbbepToBO NPOCTPAHCTBO Ha [0, T]

||v<r>||0,2=(j V@) | drj ,

a yepes W23H,H1I'Ip0CTpaHCTBO dYyHKUMM V(t) TaKmx, 4TO
d'v
dt’

) 1/2
dt + j | 4v(o)| dt] i

ol - [ZJ

J=0

dt’



[MoanpocTpaHCcTBO PyHKU MM V(t) 13 Wf’ (H, Hy), yA0BNETBOPSAIOLLUX YCNOBUIO
w(0) =u(T) =u (0) =0, o60o3naunm uepes W,> (H, H,),

B npoctpanctse W, (H, H ) BBeAeM CreayioLLyIo HOPMY:

vy 3 =

d3v

dt3

2

T
dt+ | ”Av(t)”
0

2

dt

\

Y

1/2

(4)



O603Haunm vepes eq, €3,...,€, NOJIHYIO OPTOHOPMUPOBAHHYIO CUCTEMY
COOCTBEHHbIX 91€MEHTOB onepaTopa —A, uepes A4, 1;, ..., 4, ...
COOTBETCTBYIOI[HE CODCTBEHHbIE YNCNA TakMe, YTO 0 <A <L << <. A5 +00,
npnn — .

Myctb P, opTonpoekTop B H Ha anHeunHyto obonouky H" anemeHTOB €1,

u ()+Au (1) +PK()u (t)=Ph(), (5)
u(0)=u(T)=u (0)=0, (6)



Teopema 1. Ilycmo h(t) € L,(0,T; H), évinonnenvt ycnosus 1),2) u ons nrobwix z
us H, 6epnvl nepasencmea

K@z|<C|4z]"||z] .0 <a <1. (K(1)z,2) <0, (7)

K@z <C|4z]"||z] .0 <a <1. (8)

Tozoa npu kaxcoom n 3aoaua (3) u (6) umeem eOuUHCMBEHHOE peuleHUe
nocne008amenbHoCmu {un (t)}cxodumc;z, u (1) e W23 (H,H,),npuuem W (H,H,)

npeoenbhblll dneMeHm aeasiemcs pewenuem 3aoaqu (1),(2). Pewenue 3a0auu
(1), (2) eouncmeenno.




® Teopema 2. [Tycmb 8bIN0/IHEHbI YCA0BUA MeopeMbl 1, M020a BepHA OUeHKA

l(-4)" (1, -u)

< Cz{—l/2

n+l
0,2




Cnacubo 3a BHUMaHue.

N\



