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CymecTBoBaHue W €JUHCTBEHHOCTH peIleHnud
zajiaun Komm

CdopmynupyeMm u J10KazkeM OCHOBHYIO TE€OPEMY O CYIIECTBOBAHWH U
€IMHCTBEHHOCTH JIOKAJILHOTO pelleHus 3aaadn Komnm 11 HopMaJIbHOM Cu-
creMbl JuddepeHIualbHbIX YPABHEHUI N-I0 IOpsAKa (CM. OIIpeesIeHust
4.1.1 u 4.1.2.) TlpuBenem joka3aresbcTBO TeopeMbl Ko B ee o6mieM Ba-
puanre.

—

Teopema IlycTb B o6nactu G C E""! BekTop-dbynkmusa f(z,7)
4.3.1
(Koms) — HeIpepPbhIBHA;
— Ha KaXKJ0M KoMmOakTe B objiactu (G y10BJIETBO-
pser ycaosuto Jlunmmmiia ¢ KoHcTauToi Jlui-
mmiia pasHoi L.

X o
Torna VH 170 € G wuaiinerca § > 0 Takoe, 4YTO Ha
0

orpeske [zg— 0, g+ ] cylmecTByeT u NpuTOoM €IuH-
CcTBeHHOe penieHue 3agaun Kormm:

—

g'=fla,9),  glxe) = o



Jloka3aTenlbCTBO.

1°. CoryiacHO OIpe/IeIEHIIO HOPMBI JIJIsI JII0O0r0 3aMKHYTOIO U OI'PaHU-
genHoro Muoxecrsa @@ C G cymecrsyior unciaa M > 0 u L > 0 takue,
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7 Q

(fep) <M v
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HOCKOJIbKY BeKTOp-byHKIus f(z, %) HenpepbibHa B Q U

€Q,

x
N
z

(Fle) - fe,2)) <L(§-2) v

—

Tak Kak f(x, %) yaosiaeTsopsieT yciaobuto Jlummmura.

2°. PacemoTpuM B B! 3aMKHEYTLI IHIHEAD

0. = x € [xg — 0r,x0+ 0r ],
T () <.



B mocnenneit hopmyse mycth mapamMerp

T
M+ Lr’
a IIOJIOZKUTEJILHOE T BO3bMEM, B CBOIO OY€PE b, HACTOJIBKO MAJIbIM, 4TO-

661 Q, C G.

leomerpudeckas mHTEPIPETAINA CIETAHOIO BBIOOPA MAPAMETPOB JIJIst
n = 1 mokazana Ha puc. 4.2.

Oy

3°. Ha muOxkecTBe X, — BeKTOp-QyHKIMI HelpephIBHO IuddepeHu-
PYeMBIX Ha OTpe3Ke [zg — 0, Zg + d; |, HOCTPOUM oOllepaTop, JefcTBue
KOTOPOTO oIlpeiesisiercsa (bopMyJIoi

S7=7o+ [ flu,i(u))du. (4.3.1)

Torna cucrema uHTerpaibHbIX ypasuenuii (4.1.3) mMoxer 6bITh 3anuca-
ua B Buge y(z) = @ g(x).



4°. TlokarxeM, 9TO ITOT OIEPATOP SBJIAETCH CXKUMAIOIIUM HA 3aMKHY-
TOM IIape PaJiyca r U ¢ IMeHTPOM Ha 3JIEMEHTE %y

Ur(go) ={7e X, : (F—10)<r}.

elicTBUTETHHO, B CHJIY OINpEJIeJIeHrsT HOPMBI, JeMMbI 4.3.1 u ycioBus
Jlummuiia cipaBe/iinBa OIEHKA

(850) - 82t0) ) < | [ Flugtw) - Flu, () du] <

CKUMaeMOCTh CJieJlyeT U3 OYEBUIHOTO HEPABEHCTBA JIJIst KO3 puiimeH-
Ta CXKATUSI



5°. C apyroii cToponbl, B cuity jgeMMbl 4.3.1 1 OrpaHnIeHHOCTH BEKTOD-
byuxmun f(z,y) nmeem

x

<(f>?j0—§'0>§ /<f(u,gj0)> du| < 8, M = (1—q.)r.

Zo

[Tociensisi oreHKa BBITEKAET HEIIOCPEJICTBEHHO W3 BKJIOYEHUS & €

r
[xo — Iy, 20 + 0,] u dopmyusl J, = ST
HeticTBUTENBHO,
6-M M M+ Lr — Lr . Lr X

s vy Ui vy il il varey o) KAl G LS
IIOCKOJIbKY paHee Mbl HAILIU, ITO

5L Lr
q"' - I - m.



6°. CorsacHo Teopeme 4.2.1 (IPUHIMII CKUMAIOILIUX OLIEPATOPOB) OIle-
parop

igzgw/f(u,g(u»du.

umeer B mwape U, (%) HEHOABUKHYIO TOUKY ¢ * (), ABJISIONLYIOCS €J[UH-
CTBEHHBIM PENICHUEM yDPABHEHUS

y(z) =@y (),
KOTOpasi B CJIEJICTBUE paBHOcHIbHOCTH (Teopema 4.1.1) 3amaq:

j'(@) = [ (@, @) o) = fo

ecThb pernrerne ucxoaHoit 3amaan Komm (4.1.1) - (4.1.2).



CnencTtBue YTBepkKJeHue teopembl 1.1.1 cmpaBeajimBo.
4.3.1

JokazaTeabCTBO.
[Tokazkem, aTo, eciu BeKTOP-PYHKIMSA f (f) (c KOOPJAUHATHBIM MIPEJI-

crapyerneM || f1(%) f2(Z) ... fo(Z) |T) ¥ € E™ mempepwisro mudbde-
pPeHIupyeMa B BBIMYKJIOH, 3aMKHYTOH 1 orpanmdennoil obmactn G, To
OHA YJIOBJIETBOPSIET YCJIOBMIO JInmmmma.

"3 Kypca MaTeMaTU1ICCKOT'O aHaJIn3a U3BECTHO (J'IeMMa A;LaMapa), qTo

vy, 2 € G H&k) = )\(k)g-l- (1 — )\(k))g, )\(k) € [0, 1]7 JIJIST KOTOPOTO
Fel@) = Fu(2) = (grad ful€n).7— 2) Wh = [Ln].

B stom ciyuae &k) NPUHAJJICXKUT OTPE3KY B (G, COCIMHSIIONIEMY i U Z.

Torma B cuny HepasencTBa Kommu-ByHsakoBCKOTO 1 CBOHCTB DyHKITHIH
HEIPEPBIBHBIX Ha KOMITAKTE

@) = #e9) < 2 (f““)<MZ|yrz]|
oy




OTKy/ia, Mo OIpeIesIeHII0 HOPMbI

(7o - f2)

J) — )| <
max, g’rggélfk(y) fr(@)] <

n
< M, <
< Dax max k; ly; — 2| <
< M Ly <
< (Mo (g mops v =) <
< Mn(-2=L{F-2)

rie M = max My, a L=nM.

1<k<n
Takum ob6pazom, u3 ycioBust Teopemsbl 1.1.1 ciemgyer BBIIOIHEHUE YCIIO-
Buii Teopemsr 4.3.1. ITostomy yrBepxKnenne Teopemsl 1.1.1, ciemyroiee
u3 yTBepKAeHust TeopeMbl 4.3.1, cripaBesinBo.



HpO,Z[OJI)Ka.eMOCTI) JIOKaJIbHOTI'O penieHud 3a/da-

yu Kornm

Yrounum u PaCIIIPUM IIOHATHE IIPDOJOJIZKEHUA PEIICHUA 3a a1 ]E(OH_II/I7

TaB

Onpenenenue
4.4.1

Iycrs BekTOp-byHKIMs §(x), = € [a,b] — pernenne
zazaun Kommmn (4.1.1) — (4.1.2). Byzem roBopurs, 4To
BekTOp-byHKIWMs Z(x), = € [a, B] — yacTHOE pere-
uue ypasuenus (4.1.1) — aBusercs npodosoiceruem
eneped pemenus §(x), ecan

b< B u Z(z)=y(x), « € [a,b].



B caygae xorna B = +o00, pemtenne 3agaun Ko
HA3BIBAETCS  HE02PAHUMEHHO NPOJOAAHCAEMBIM  BTIe-
peo.

IIpodossicaemocmsy Ha3ad pemenus: 3agaun Ko
OIIpeIeIgeTCsd aHAJIOTMIHO A1 A < a.

Hakonen, pemenue 3amaun Komu ¢(x) HasbiBaer-
cst Henpodoascaemovim Ha npomescymee {a, b}, ecam
JUTsT KazKJIOTO JIPYTOro PelieHust 3Toi 3a1a4au ¢y (),
OlPeJIeJIEeHHOr0 Ha poMexyTke {A, B} u coBuaa-
romero ¢ y(z) na {A, B} N {a, b}, okaspBaercs, 4To

{4, B} C {a,b}.
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Nmeer mecTo

Teopema IIycts B obGmactu (G BBINIOJIHEHBI YCJIOBUS TeOpe-

4.4.1 mbl 4.3.1 (Kowmm). Torma zamaua Komwm (4.1.1)—
(4.1.2) umeeT eUHCTBEHHOE HENIPOIOJIXKIMOE pellie-
HUe, oIlpeJesIeHHOe Ha HEKOTOPOM MaKCHMAaJIbHOM
unTepBase («, ).

JlokazaTeabCTBO .

st IpOCTOTHI CHAYAJIA PACCMOTPHM JIUIID CJIydail MPOOJIKEHUsT BIe-
pex. Iycrs §(z) — nokanbHOe pemenne 3a1aun Ko, cyiecrBoBammie
U eIUHCTBEHHOCTH KOTOPOro cieayer u3 teopeMbl 4.3.1. U nmycers G —
3aMKHyTasl, OrpaHudYeHHas 00jacThb. [loKayKeM, UTO PelleHre MOYXKET
OBITH IIPOJIOJI2KEHO BIIEpPE.T 10 7Y — IpaHulbl G.

11



Ecmu okazanoch, 9To €y, 0< a1,

o + @l ’

y(xO + 0457“)
TO JIOKA3aTeJIbCTBO 3TOTO YTBEPXKJEHWs 3aBEPIIEHO. B IPOTHBHOM
cTydae TOJNOXKUM T(1) = To + 0 W pemmM HOByro 3asady Kormm:
7' = f(z,2), Z(za)) = ¥(zn)) . Haxomum ee pemenme ma orpes-

Ke [xo,x(g)], rie T(z) > T(1) 4 T.J. B mrore Mbl mojaydaeMm MOHO-
TOHHO BO3PACTAIOILYIO MOC/IEOBATEILHOCTD {Z (k) } , KOTOpas Orpamu-
YeHa CBEpXy B CHJIy orpaHumdeHHocTH (G. 3HAYWT, OHA MMeEET IpeIesT
B= sgp{z(k)} = mgx{x(k)}, MOCKOJIbKY (G 3aMKHYTO.

W3 orpanmdeHHOCTH TPOM3BOJHON pereHnst 3amadun Komm cite-
JyeT DPaBHOMEPHAs HEIPEPHIBHOCTH ITONO DPENICHHsA. SHAUUT TOUKA
| B Z(B)||* € v u nanbueiimee npojoskenne Brepes B G HEBO3-
MOZKHO.
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[Iycrs G He sBIsIeTCS 3aMKHYTOl, OrpaHUYEHHO# 0bsacThio. An-
OPOKCUMHUPYEM €€ H3HYTPHU PaCHIUPSIONIENRCs 0CTIe[0BATEIbHOCTHIO

3aMKHYTBIX, OTPAHUYEHHBIX ObJracTeit {U(n)} C TPAHUIAMU 7Y (r,) V7 Ta-
o

Yo
permenue 3ajga4an Komm cymecTsyeT Ha OTPe3Ke [d(n),b(n)], Tpmaem

KHUMU, 9TO € U(n) u U(n) - U(nﬂ) C G. Hdust KaxkIoro n

H (n) bin)
¥(agm)) §(b(n))
[oce10BaTeIBHOCTD {a(y) } MOHOTOHHO yOBIBaIOMALA, & {b(pn)} MO-
HOTOHHO BozpacTaomasn. CiieJOBATeIbHO OHU MMEIOT mpesesibl (ObITh
MOKeT, GeCKOHEUHbIe), PABHbIe v U 3 COOTBETCTBEHHO.
Taxum o6pazom, naTepBat (@, 3) OKa3bIBAETCS MAKCUMAJILHBIM HH-
TEPBAJIOM CyIIeCTBOBaHMsl perenust 3aaaun Komm B obrnactu G.

S Yn) 7 S Y(n) -
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W3 »T0it TeOpeMBI CIeyeT, ITO TOUYKH rpaduka perrenns 3aa4au Ko
MOTYT MOJXOJUTH CKOJIb YIOAHO OJu3KO K rpanurie obsactu G wim xKe
YXOIUTh B OECKOHEYHOCTH, ecyin 06siacTh G He orpanndeHa. MlHade roBopsi,
MIPOJIOJI?KEHIE BO3MOXKHO IIOKa BBIMIOJIHSIOTCST YCJAOBUS CYIIECTBOBAHUS U
€/INHCTBEHHOCTH, UTO WLIIOCTPUPYET

3azaua Haiitn MakcuMa/IbHOE HEIPOIOJIKMMOE PEIIeHUE CJICIYT0-
4.4.1 mux 3aza4 Kommwm (npu n = 1).
Pemexwe . 1°0 ¢y =1, y0) =0, G={lyl <2, |z] <1}. Barom
ciyuae rpaduk pertenus y(x) = T JIOCTUTAET Ipa-
1
Hunpl obsiactu G, a ero mpejebHas TOYKA 1 ’

IIPUHA/JIE?KUAT ITOI IpaHHUIIE.

2°. Tlyers 3" = y* + 1, y(0) = 0, a obmacts G = E2.
T

_57 5 )

a HempoJIo/IZKaeMoe Ha HeM perenue 3a1aqan Kormm

3/ech MaKCUMAJIbHBI HHTEPBAJ Oyjer

T
y(z) = tgx crpemures K +00 1pu T — :|:§.

1 1 2
3°. Hakomen mycts y' = ——cos—, y| = | = 1, a 06-
x x ™
nacts G = {z > 0, —00 < y < +4o0}. Pemenne
1
sajgaun Komu y(z) = sin —. Ero npejesnbable TOU9Kn

upu  — +0 3anosusor orpe3ok [—1,1] na ocu Oy.
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