[image: image1.png]Jevma 1. TTycTe 4 - caMOCONPSKEHHEI! ONepaTop, H e — MPOH3BOMBHELH BEKTOP H3

E|le|1. Torna cnpasexmmso nepasercTso
el <42

MPHYeM DABEHCTBO HMeeT MecTo TOTAA H TOTBKO TOTAA, KOTAA ¢ ABTAETCA COGCTBEHHBIM
BEKTOPOM OMepaTopa A° . COOTBETCTBYIOMIM COGCTBEHHOMY 3Ratenmio A = 4e|’.

JlokasaTebeTB0. 13 HepapecTBa KomH-ByHAKOBCKOTO Terko cleayeT

J4df (Ae_'lz'):uzﬂ.ﬂ),“/l:(’ e HA%H.
IIPHYEM 3HAK PABEHCTBA MOKET OBITH TOTIA H TONBKO TOTAA, KOTAA A°¢ H ¢ THHEHHO 3aBHCHMBI,
T.e. A%=/e. Utak, e — coGCTBeHHbI BexTOp Omepatopa A°. JIIs TOTO, 9TOOB HAHTH A,
;

IlycTs Temeps e — COOCTBEHHELH BeKTop omepatopa A°.
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[image: image2.png]Jdemma 2. CaMOCONpAKeHHBIH BNOJHE HeNpEPEIBHBIH omepatop 4 oGrazaeT
MAKCHMATBHBIM BEKTOPOM.
Tloxasatenserso. OGoswawmy |4 =1 . Tlo ompeenemmio HOpMBI omepaTopa

CYIeCTBYeT MOCTENOBATEBHOCTS V. |3, | =1. n=1 2, ... Taxas, 4t0 Z, = Ay, o6lazaeT
cofictBor: |z, = |4 =M . Tx. mociemosaremsmocts y, orpammuena, m omeparop 4 —
BIOHE HEMPEpHBHEI, TO M3 TOCTETOBATETHHOCTH 2, MOXHO BEUISTHTh CXOIAITYIOCH

MOMOCTe0BATENBHOCTD 2, —>

E . TlepeoGosHatmy Z, 3 CXOTHMOCTH Z, —> 2 TIpH

1> crenyer cxommtocts |-, | - = M . Paceworpmt sextop % = 1 moxaxen, wro

M
STOT  BEKTOp ABTAETCA  MAKCHMATBHBIM  BEKTODOM  Omeparopa A.  PaccMOTDHM

M0CTeA0BATETBROCTE 2 13 JTeMMEL | CleTTyeT HepaBeHCTBO:
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[image: image4.png]Jemma 3. ECIH 7 - MAKCHMATBHBIH BEKTOD CaMOCOMPSKEHHOTO OTEPaTopa 4, T0
COGCTBeHHBII BEKTOp OmepaTopa A’, COOTBETCTBYIOMIHI COGCTBEHHOMY —3HAYSHHIO
A=A =02

[lokasaTenseTBo. 13 OMpEIeNeR s MAKCHMATEHONO BEKTOPA CIenyeT

: <l =4 < a0= 27,

re |

-4

Tlo Jewme 1 = - COGCTBEHHBI BEKTOp OMepaTopa A’, COOTBETCTBYIOMHif COGCTBEHHOMY
HE
smavennio A = |4z =||4| =12, uto 1 TpeGoBatocs mokazats.




[image: image5.png]Jlevua 4. Ec1n onepatop 4” 06.1aaeT coGCTBEHHBIM BEKTOPOM Z, COOTBETCTBYIOIIHM

COGCTBEHHOMY 3HateHiio M *, TO ONepaTop A HMeeT cOGCTBEHELT BEKTOp, COOTBETCTBYIOMIH
coGeTBeHHOMY 3Hatesio M i — M

JOKA3ATETBCTEO. .2z~ COBCTBEHHBIH BeKTOp, T.e. - = 0. Ilepemumen 5To
paBeHCTBO B ClemyiomeM Brxe: (4% —M’I)z=0, Tie ] — eIHHHUHSHI omepaTop. 3To Xe
DABEHCTBO MOKHO MePelHCaTh B Bule (A—MI)(A+MI)z=0. BO3MOKHEI Ba CTYIAt: MycTh
cHatana 1 = (A+MI)z #0. Toraa (4—MI)u=0 umi Au=Mu, T.e. U~ COGCTBEHHBIH BeKTOD
OMepaTopa 4, COOTBETCTBYIOMHIt cOGCTBERHOMY 3HavteHHI0 M. EclH e u = (4 +MI)z=0,To
— COGCTBEHHEL BEKTOD OMepaTopa 4, COOTBETCTBYIOIIHH COGCTBEHHOMY 3HAUEHHI0 -M.





[image: image6.png]Teopema. CaMOCONPAKSHHBIH BIOTHE HENPEPEIBHBII OmepaTop 4. NeHCTBYIOIIHH B
GeCKOHETHOMEDHOM ~ EBKTHIOBOM IPOCTPAHCTBE, O0OTaZaeT —COGCTBEHHBIM  BEKTOPOM.
COOTBeTCTBYIOMHM coGCTBeHHOMY 3HatermIo A |A] = ||

JloxasaTerbeteo. 1o TeMMe 2 omepaTop 4 067a1aeT MaKCHMATEHEIM BEKTOPOM . ITo
TeMMe 3 3TOT BEKTOp - ABIAETCA COGCTBEHHBIM BEKTOPOM ONEPATopa A’ .COOTBETCTBYIOMIHM

COGCTBEHHOMY 3HatTeHHIO | 4]

a MO MeMMe 4 OmepaTop A HMeeT COGCTBEHHBI BEKTOp,

cooTBeTcTRysomII cofcTBemoMy sateio | 4| mm —[4]. e




[image: image7.png]Teopema. IIycTh BBIIONHEHE! BCE 3TH YC/IOBHA 1A HHTEIPATBHOTO OIepaTopa A
Toraa omepatop PpeIroTsMa 06TalaeT cOGCTBEHHEIM 3HatermeM A, A=0: Ay=Ay.
y=0. yehfa.b]

3aMeuanne. B TeOPHH HHTETPATBHBIX ypaBHeHHi yIOOHGe HCHOIB3OBATS

1
- A=0. Toraa s yraepsaesun reopenst: 14y

JlokasaTenbeTBo. Paree GBLT0 J0KA3aHO, 9TO OMepaTop PPEAroTsMa ABILETCA BIOTHE
HEMPEPBIBHBIM, a IPH YCTOBHH CHMMETPHTHOCTH AIpa H CAaMOCONPAKEHHEIM. TeM CaMbIM, I
TOKA3AHHOH BBIIE TeopeMe OmepaTop MPEITOTBMA HMeeT XOTA Ol OJHO COGCTBEHHOE
suaverme. JU14 TOFO, MTOGEI JOKA3aTh, 9TO 3T0 COOCTBEHHOE 3HAYEHHE He PABHO HYIIO,
TOCTATOMHO CAMOCTOATETBHO T0KA3ATE CIEIYIOIee YTBEPKICHHe.

Y1separenne. TIycTs 4 - THHEHHBI OTPAHITEHHEL omepaTop, 4° Ny — N, Ny Na—

XApAKTePHCTIECKHE THCTa: /

HOPMHPOBAHHBIE IPOCTPAHCTBA, H A = 0. Toraa ||4|| > 0. (Toxaxute camm!)




[image: image8.png]IlycTb BIOIHEe HENpePhIBHBIH CaMOCONPSAKEHHBIH oOmepaTop A JeHCIBYeT B
GeCKOHGTHOMEpHOM GBKTHIOBOM NPOCTPRHCTBE  hfa,b]. B mpemsiiymen maparpade Ml

ZOKa3a.TH, IT0 TaKoli oMepaTop 0671aaeT coSeTBeHHEN sHatenneM A: Az = Az, [A] =]
O4eBHIHO, ITO 3T0 COGCTBEHHOE 3HAYeHHe ABIAETCA MAKCHMATHHBIM 10 MoIyTio. Ha
caMoM Zerte, MycTh A - Apyroe coScTBenHOe 3HaueHHe: AZ = AZ . Byle caHTaTth, 4T0 |2

APYTOE COCTBEIIOS SHITeRHE, SCTH 0RO €CTS, 10 Moy T0 He mpesocxomut ||

(uHaue mpocTo mporopMupyeyM ). Toraa |A| |A|. Tem camsry, moGoe

=





[image: image9.png]Teopema. UncI0 COGCTBEHHEIX 3HATSHHIT BIOHE HENPEPBIBHOTO CaMOCOMPAKEHHOIO
omepatopa A. yaolersopsiommx yerosmio: || A|2|A|28>0. (6 - Quxemposammoe

MOTO/KHTENBHOE THCIO0) KOHETHO.
Jlokasatenscrso. TIPeANONOKIM, MT0 COOCTBEHHBIX 3HANCHAI GECKOHETHO MHOTO.
BBIGepeM [OCTE0BATETBHOCTS (DAYIIMHBIX) COOCTBRHHEIX 3Hatemmil A, A,

A,...H 118

KQKIOTO COOCTBEHHOTO 3HAYSHHA BEIGEDEM COOCTBEHHEIE BEKTOPA  @).0;...0,

(Je,]=1 ¥n=12..). mo mpemsitymeii Iemme OHH 0GPasYIOT OPTOHOPMHPOBAHHYIO

crieTeMy.
OrmepaTop 4 - BIOTHE HENMpePHIBHBLL. CIEIOBATSNBHO, W3 MOCTIOBATEIBHOCTH
49, =A@, MOKHO BELISTHTS CXOJAIIYIOCK MOMMOCTEIOBATEBHOCTE. [IOKAKEM, 1T 3T He

Tak. BO3MeM NPOHIBOTHEIE HATYPATbHEIE THCTa 1 1 j, /. Toraa

4, — 4 A0 =00, = (Mo, — A0, A0 —A,0,) = A2+ AL 2257 >0,
=4, Ao =00, L A

T.e. HHKAKAA MOAMOCTENOBATE/BHOCTH MOCTEHOBATENBHOCTH 4@, =A@, He sBIfercH

(YRIAMGHTATBROM, 4, CICAOBATENBHO, — HAKAKAR MOINOCTEIOBATSNBHOCTS HE MOKET
TR od




[image: image10.png]Teopema. HeHyneBoMy COGCTBEHHOMY 3HAUEHHIO BIIOIHE HENPePHIBHOIO OMeparopa
A MOKET COOTBETCTBOBATH TOTHKO KOHEMHOE WMHCIO THHEHHO HE3ABHCHMBIX COGCTBEHHBIX
BEKTODOB.




[image: image11.png]JloxasaTenbcTBo. ITycTh A #0. H A COOTBETICTBYeT GeCKOHETHO MHOTO JTHHEHHO
HEIABHCHMBIX COGCTBSHHBIX BEKIODOB  0).@.....0, ... [IpHMeHHB mpomexypy Ipama-
I[IMHATA, XOPOIO H3BECTHYKO H3 Kypca IHHEHHOH aIreOpsl (Ha BCAKHI CTywali, HIKe MBI
OIIHIIIEM 5Ty HPOLEAYPY). MBI MOKEM IPEOGPAIOBATE @;. P, ..... 0, ... B OPTOHOPMHPOBAHHYIO

CHCTeMy. A TOIIAa IOKA3ATETBCTBO STOH TeOEMBI IOCTOBHO MOBTOPAET IOKA3ATETBCTBO
MpeTITyINeli TeOPEMBI, €CTH MBI 0G03HATHM [A|=& > 0. A HMEHHO, IOCKOTEKY |,

(0,.0,)=0. i%] . a A, =Ag,. W} NOCTCIOBATETBHOCTH A9, HeNbIA BHODATH

2 L
eXoTAMYIocA MOAMOCTENOBATeEHOCTS, MockoTsky [dg; — 40" =2[Af >0 mpm . S1or

pe3yIBTAT NPOTHBOPEHHT TOMY, 1TO ONepATop A SBIAETCA BIIOTHE HEMPEPEIBHBIM




[image: image12.png]TIpH 5TOM, €CTH HeHYTeBBIX COGCTBEHHEIX 3HAYEHHI GECKOHEMHO MHOTO, TO

Al >0

TI0CTeIOBATETBHOCTS  |A,| ABIAETCS MOHOTOHHO HEBO3PACTAIOIIS H OTPAHHICHHON CHH3ZY
(Hyem). [I03TOMY 3Ta IOCTEIOBATEBHOCTE HMeeT MpeAe. ECIH 5TOT mpelien GOIBIe HyIA.
TO MBI NOTYWIaeM NPOTHBOPEHHE ¢ IOKAJAHHBIM BBINE YTBEPAZICHHEM O TOM. 9IO SHCIO

COGCTBSHHBIX 3HATCHWH. MOIYTH KOTOPHIX MpeBBIIAIOT MO0  (HKCHPOBAHHOS
OO HTe TEHOS THCTO. KOHETHO.




[image: image13.png]Teopema. IIycTe omepatop A4 nAeHcTBYeT u3 hfab/ B hfab] u #ABIfeTCA
BUIONHE HCpSPHIBHBM H CAMOCONPAKCHHEIM. TOTAA CICAYIOWEH NpOmEcc MOCTPOSHHS
[I0CTeIOBATEMBHOCTH COGCTBEHHEIX 3HAYSHHI! H COGCTBEHHEIX BEKTODOB OMepaTopa A:
1 7, =10 51 0| =

[

s ia.b]: (@) =0}, [A,
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[ MOKHO CHHTATB, 4T0 @, 0, ..... 0, ... OGPA3YIOT OPTOHOPMHPOBAHHYIO CHCTEMY (KPHTEPHIt

octasosxar mporecea |4

0) MPHBOIHT K JBYM BOIMOKHEIM Pe3yTbTATaM:

RS
1) [A|2[A,|2 .. 2|A,|> A,.; =0 - KoHeTHAT MOCTENIOBATETBHOCTE COGCTBEHHBIX SHATSHHI
2) |Ay]z]A,]| 2. 2|A, |2 .- GecrometHas MOCTeI0BATE TEHOCTE COGCTBEHHEIX 3HARCHHL.

TIpH 5TOM B MOCIEOBATENTBHOCTH COOCTBEHHBIX 3HAUHHI KaKIoe COGCTBEHHOE 3HAYEHHE
6YIeT MOBTOPATBCA CTOMBKO Paz, KAKOBA €70 KPATHOCTB. TIpollecc MPHBOIHT K HAXOKISHHIO
BCEX COGCTBEHHBIX 3HAUEHHH KpoMe. GBITB MOKET, B CTy¥ae 2) HYTEBOTO COOCTBEHHOTO
3HATEHHS.




[image: image15.png]PaccMOTPHM Teleps CIeAyIIHI IPOLece MOCTPOSHHS A HHTETPAIbHOIO OepaTopa
4 ¢ CHMMETPHYECKHM £IpoM K(X,3): NMyCTh XapaKTEPHCTHYECKHE 9HCTA YHODAIOTSHE B
TMOpAIKe HeyGHIBAMA MOTY T
4] <] A=

H HM COOTBETCTBYST OPTOHOPMHPOBAHHAL CHCTEMA @), @, ..oes @, oee

<

1) Oosmammy K ¥ (x,5) = K(x.5) .

2
A

a1po KP(x.s). Bee QYHKUAR @,.....@, ... OCTAIOTCA COGCTBEHHBIMH (QYHKIHAMH H OIIEPaTopa

2) Ompezenny K@ (x,5) = K(x.5) — . 1 myeTs HATerpansHBLt omepatop A® myeet

A cOOTBeTCTBYIOIINMH TeM e XapaKTePHCTHHIECKHM YHCTaM |/,] < . IOCKOTBKY
~(2) @ ()@ (s 1 1
[£O@90,605 =[x 0,05 - [2DED 5 (05 - Lo, 0)-0-Lo, (0 K-

®ymkums @, octaeTes coGcTBemHOH (ymKumei omepatopa A”, mo cooTBercTByROmeit
HyTeBOMy coGCTBeHHOMy 3HaueHmIo sapa K ¥(v.s). IlosToMy Ay OICyTcTByeT B

I0CTeIOBATENBHOCTH XAPAKTEPHCTHIECKHX uHCeT. JIOKAKHTe, uT0 omeparop A7 He mueet
IPVIHX XapaKTepHCTHYECKHX YHCel. OTIHYHBIX OT VKA3aHHBIX!





[image: image16.png]a+1) K (x,5) = K(x,8)— iw, @i (s)

Onepatop 4™ ¢ aapom K™ (x,s)HMeeT Te e XapaKTeHCTHYECKHE €HCTA H Te e
COGCTBeHHbIe (DYHKIIHH, UTO H OePaTop A, KpoMe IepBEIX 1l XapaKTepHCTHIECKHX THCE




[image: image17.png]Teopema. BeKkTop } MPHHAIIEKHT HYTb-NPOCTPAHCTBY omepaTopa 4 (y € Ker4)
Torma H TOTBKO TOrma, Korma (1.¢;)=0 k=12.. (@,- KOHeYHai HIH GecKOHewHAL

IM0CTeT0BATETEHOCTE)
Jokasarenbcteo. 1) HeoGXoXmMOCTh. HyTb-POCTPAHCTBO oOmepaTopa A — 3T0
MHOKECTBO BEKTODOB, COOTBETCTBYIOLIHX HYTeBOMY COGCTBEHHOMY 3HAUHHIO! Ay=0-3

TIycTs 9,. 0.

- T0CIIeI0BATENBHOCTE BEKTOPOB, COOTBETCTBYIOMHX



[image: image18.png]XapaKTePHCTHYECKHM YHCIaM (HeHYIeBBIM COGCTBEHHBIM 3HaUeHHAM). MBI IOKa3alH paHee,
“ITO BEKTODHL, COOTBETCTBYIOMIHE PA3THIHBIM COGCTBEHHBIM 3HAYSHHAM CAMOCOMPAKEHHOTO
OlepaTopa A, ABIAOTCA OPTOrOHATBHEIMH, IO3TOMY (1.9;) =0k =12..

2) JTocTaTo4HOCTE. PACCMOTPHM MHOKeCTBO P € ia.b], cocTosIree H3 BEKTOPOB
O%eBHAHO (T0KAKHTE!), 410 P - THHEHHOE MPOCTPAHCTEO,

TakHX. 910 (1.9x)=0 k=12

P - 3aMKHyTOe THHefiHOe MOANPOCTPAHCTBO, T.K. A1 MOGOH MOCIeI0BATETbHOCTH Iy € P
2 (me@r)=0. k=12
CKATAPHOTO MpPOH3BedeHH (0.0 ) =0, k=12.... T.

P — HHBapHaHTHOE NMOINPOCTPAHCTBO OMepaTopa A. IIycTs

1
2e 5 (:9,)=0. Taxmt oGpasons, w3 y& P creayerdy s P,
PRV

H y,—> ), MOTy4aeM B CHIY HeNpEPBIBHOCTH

¥y —oTeMeHT P,
P. k=12... Torza

(4yv.0)=

»A9) =,

L.e. P - HHBAPHAHTHOE IOAMPOCTPAHCTBO.




[image: image19.png]JIOKayKeM Temeps, 410 P — HyTb-IPOCTPAHCTBO Omepatopa 4: AP=0. JIOMYCTHM, 4TO
CilenoBaTemsHO,

aTo me Tak. TODIa CYMECTBYeT BeKTop J € P Takoii, wro 47 =0, |7

4]

= sup |4y| = ||l45] > 0. To noxasammomy B mpemsTymenm maparpade omeparop A
yveP
b

PP

HMeeT HeHyTeBOe COGCTBEHHOE 3HAYEHHE, A, CTETOBATETBHO, H XAPAKTEPHCTHIECKOE THCIO
71>0. KOTOPOMY COOTBETCTBYeT COGCTBEHHELH BEKTOp, KOTOPEL He BXOZHT B
[M0CTET0BATETEHOCTE @, (HHA'e STOT BEKTOp GBLT GBI OPTOTOHATER caM ceGe). MBI MPHXOTHM

K OPOTHEODSTHIO C TeM, W10 B [OCTSTOBATETBHOCTH XADAKTEPHCTHYECKHX —HCET
IIepevHCIeH ! Bee XapaKTePHCTHIECKHE THCTA ¢ YIeTOM KpaTHOCTH. TeopeMa J0KA3aHa.




[image: image20.png]EciH ’Ke XapakTepHCTHYECKHX YHCeT KOHedHoe uHcao, To: K" /(x.s)=0 m

K(rs) = 3 202 LAC)

SI2pO HHTETPATEHOrO YPABHEHHA MOTY<ACTCA BRIPOKISHHEIN.





[image: image21.png]Teopema Tuabbepra-Ilimmara. Ecmu ¢yskums f(x) HCTOKONpeACTaBHMA C
moMOmE  AIpa K(x.5). To OHAa MOKeT OHIb pavIOkeHA B DAL

fx

. .
S A0 fi=(f00=[ )0, 6)ds. OpHSEM 5TOT pAN  CXOZHTCR

aGCOTIOTHO | PABHOMepHO Ha [a.b].
JokasatetbctBo. 1) JlokakeM, 4T0 PAX > f; @, (¥) CXOIHTCA aGCOTOTHO H
E

paRoMepRO Ha  [a.b]. JI1A IOKA3ATeTBCTBA  PABHOMCPHOH CXOTHMOCTH  Gyaen

PACCMATPHBATS CTya, KOTAa XApaKTCPHCTHICCKAX THCE GSCKORETHO MHOTO (B NPOTHBHOM
CTy¥ae PR ONCBHIHO CKOTHTCH)

Samerm, 110 [, = (f.0,) = (4g.9,) = (2. 40,) = (& . UTak, HaM HaZo A0KA3aTh

2
v
19 ToKa3aTeTbcTBA HCMOTB3yeM KpHTepHit Komm pasmoMepoif cxommiocti. [I1a Hac
MpeICTABIAET HHTEPEC CYMMA





[image: image22.png]Ide 7 H p — TPOH3BONBHBIE HATYPATBHBIE WHCTA (37eCh MBI NPHMEHHTH HEPABEHCTBO K

BYHAKOBCKOTO T4 CYMM BeleCTBEHHBIX THCET)
£7(s)ds . H3 KOTOPOTO ClenyeT. ¥TO

a) Hcnobsyem HepabeHCTBO Beccens: Y g; <

PAI Y g7 CXONHTCA (T.K. COCTOHT H3 HEOTPHIATENbHBIX THCET H OTPAHHTEH).

f
J‘K(\.s)mA(s)a‘s. TK. @,— COGCTBEHHAs (yHKUHSA,

Ecan ¢uichposats  [a,b].

2 ()

A

6) 3amermM. UTO
0

COOTBETCTBYIOMWAT XADAKTEPHCTHIECKOMY THCTY 2,




[image: image23.png]U3 HepagencTBa BecceTd 111 GYHKIMH g(X)CTeIyeT, 4TO PAT Y g; CXOIHTCA, T.e
=

BEIIONRACTCA KpHTpHH KOWH KAk HeoGY00uM0e YCTOBHE CXOAMMOCTH WHCAOBOTO pATa:

Ye>0 3N VnzN Wp Ho Torma mpH Tex e

vl o
sy S |e 2o re sumommercs xpmrepmt Komm xax oocmamouoe
p

0, ()

A

yCTOBHE PABHOMEDHOI CXOTMMOCTH PATA ¢ OGIIHM LISHOM g, ITak, paBHOMepHAS K

AGCOTIOTHAS CXOTHMOCTD pAa DYphe JOKA3aHa.




[image: image24.png]2) Tokaxem, aro pin ypee Y. f, ¢, (x)cxomures k f(x). TK. PAL COCTOHT H3
=
HeTIPEDEIBHBIX (YHKIIHI H CXOIHTCA PABHOMEPHO Ha [a.b]. To CyMMa pAia — HelpepsIBHAT HA

[a.b] pyHKuHA. OG03HATHM @(X) = f(.\)—z,@ @, (x) . Hazo 10kasath, 910 (X

5

[ rx)@,(x)dx - jz 2. Me®dr=£-Y fi[ o, p@dr=
@kl [

(.9,

s
:J‘c)(\)m,(\)a‘.\

2

=fi-fi=0 v
(W3 PABHOMEDHOH CXOIHMOCTH PAIA CTRAYET. TT0 MOAHO MEHATS MECTAMH HHTETHPOBAHIE I
CYMMHPOBAHHE).
Urak, o(x) OpToroHaTsHa BeeM ¢, (x). OTCIONA CIEIYeT (M. NPEABLIVIAE maparpag).
470 () NPHHALISAKNT HyTB-POCTPAHCTBY OMEpaTOpa A. T.e. A® =0
PaceMoTpIM
s

5 - 5
jal(\)d,\ = j[f(\)—ZfA 9, (D] @(x) dx :jf(.\)m(.\)d\ =(f.0)=(4g.0)=(g. A0) =
. . = .
I13MeHeHHe IOPAIKA HHTETPHPOBAHHA H CYMMHDOBAHHA BO3MOKHO B CHTy A0KA3AHHOI BBIIle
PABHOMEpHOH CXOZHMOCTH pafa ®ypbe. T.K.@(Y) — HempepbIBHaf GyHKUHA, To o(x)=0.

TeopeMa I0KA3aHa.




[image: image25.png]TeopeMa (o HemoaBmAHOH Touke). IlycTs D— cxHMarommii omepatop. Toraa
CYIECTBYeT, i MPHTOM eIHHCTBEHHAR, TOUKA ¥ € B Takas, 410 Dy 3Ta ToUKa MOKeT GEIT
HalileHa ~ MTOTOM  MOCTENOBATETHHBIX — MpHOMmKeHmi  (MpocToff  mMTepammi)
=Dy,.n=01 Y, €B - MpOH3BOTEHAA (HKCHPOBAHHAZ TOMKA H3 B (HaTaTbHOE

Yuar =
MPHGTIKEHNAE), IPHIEM ¥, —> ¥ : Dy
JToKa3aTeIbCTBo.





[image: image26.png]1) Emmmctsenmocts. IIycTb CYmeCTBYIOT IBe HeMOABHKHBE TOWKH J, H ¥,
Dy = ol =Py - Dy < gl <l =
[IPHXOMHM K NPOTHBOPetHIo. EIHHCTBEHHOCTS 10KA3AHA.,

2) Cymectsoanme. TIOCTPOHM MOCTETOBATETBHOCTh METOTOM MOCTENOBATENBHEX
NpHOTIKeHHH  (MeTOZOM MPOCTOH  HTEpANHMH): 3aZaliM MPOH3BOTEHOE  HAUATHHOE
NpHOMIKCHAE Y, € B H MOCTPORM MOCTEIOBATTBHOCTS ¥,., = Dy, 1= 012.... . JIoKaKeM

[ s

iy = ¥,. Torma 0<|

1

CXOIHMOCTE TIOCTIOBATETEHOCTH 7)., BMECTO HIYWISHHA CXOTHMOCTH T0CTEIOBATETBHOCTH
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HempepsiBRyI0 GyRKIHIO /i(x). TorAa (YRKORA f(1) ABIACTCA POINCHHEM CTEIYIOMeH
KpaeBoit 3a1a4H:
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TeopeMa CTekT0Ba JOKA3aHa.
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[image: image57.png]ByleM paccMaTpHBATE MHOKeCTBO ¢yHKuHIt Y'C ¥ = C®[a.b] Takoe, uto:
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Yncra  yo  y; 3agaHEL TeM  CAMBIM, DACCMATPHBACTCH MHOKECTEO  HEMDEDHIBHO

AndepeRunpyeMsX Ha [a, b] (YRKUFH, y KOTOPEIX H3BECTHEI 3HATCHIA Ha KOHIAX OTPE3Ka
(KOHIIBI 3aKPeIIICHEL).

BylleM paccMATPHBATS (YHKIHOHAT

ITpocTefilmad 3a1a%a BAPHALHOHOrO HCIHCISHH (3A1AA ¢ 3AKDILICHHBIM KOHIAMH):
Hal{TH SKCTPEMYM 5TOT0 GYHKIHOHATA Ha MHOKECTBE ¥





[image: image58.png]OmpenleTenns c1a60T0 H CHTGHOTO MAKCHMyMa IAlTCA aHATOTHIHO. HeoGXommMoe
YCIOBHE SKCTPEMYMA, TOTYHeHHOR B IPEIBLIYIIEM maparpade, oV (v,./) = 0. CHPABEIIHEO Kak

1% €1aG0To, TAK I A4 CHIBHOTO SKCTpeMyMa. TTOTyTHM HeoGXOTHMOE YCIOBHe A1 3a1atH C
3AKPEIUTeHHEIMH KOHUAMH. JITH 3TOF0 MOCTHTAEM BapHALIHIO
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=0. mpH YCTOBHH. MTO B CKOGKAX CTOHT HeMpephBHA (ByHKuHL. ITosToMy B
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kommaym). 1) TIyets y(x) OCYIECTBIfET SKCTpeMyM (CHIBHBIE HIH claGbif) B 3amate c
3AKPEIUTSHHEIMH KOHIIAMH H ABAKIH HETPEPBIBHO A bepermmpyea. 2) OyHKIHA F(x.,)")

061A713¢T HeIIPEPBIBHBIMH TACTHBIMH IPOH3BOHEIMI 10 BTOPOTO IOPAIKA BRIIOTHTETEHO
Torna y(x) ABIfeTcA pelleHHeM KpaeBoi 3a1atH 11 ypaBHEHH JiiTepa
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V[v] ® 3amawe ¢ 3akpemIeHHEME KOHUAMH H ABAKIEI HEMPEDHIBHO IH((EPSHUHpYeMSI Ha
otpeske[a.b]. 2) F(x.y,
TOPAKA BRTIOHTENBHO. TOrAa ¥, (¥)....J, (1) YAOBIETBOPAIOT CHCTeMe ypaBHeHmi itnepa:

{...) HMeeT HeMpepHIBHbIE YACTHbIE POH3BOHbIE 10 BTOPOFO

.Tae i=

(@)= 4 3,() = B;:
I I0KA3ATRIBCTBA COPMYTHPOBAHHOTO BBIIE HEOOXOMHMOTO YCIOBHA KCTPRMyMA
JOCTATOMHO 3AMTHTB, 9TO GCHH BEKTOP-GYHKUHA y(X)=(y(¥)....y,(X)) OCyIecTBIfeT

skeTpenyn Qymkunonata V[v] B sazate ¢ 3aKperieHHBIME KOHIAMH B CTywae, KOTIa MOKHO
MEHATH BCe KOMIOHEHTH BeKTOP-GYHKUHH, TO 3Ta e BeKTOP-GYHKUHA OCYIIECTBIAET
sketpenyn V[v] B cayuae, xorza MemseTes omHa KOMIOHHTa, a OCTAThHBIE (HKCHPOBAHEL
OTCI0Ia HeMeIUIGHHO CTeyeT, YTO J(X) YIOBISTBOPAST 3AMHCAHHOH BBINIE CHCTEME YDABHEHHI
Sittepa.
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KOHIAMH H HETO;TOHOMHOI cBA3510). [TycTs: 1) (). 2(¥) ocymecTsasior skeTpemyy V[r.z] B
31a4e C© 3AKDEITEHHBIMH KOHUAMH H HETOTOHOMHOM CBA3BIO H IBAXIH HENPEPHIBHO
TughepermpyeMs Ha [a,b]; 2) F.® HMET HeMpepHIBHEIE TACTHbIE MPOH3BOIHEIE 10 BTOPOTO

mopAIka BKTIOYHTENsHO, mpmieM @, #0. Torma cymecTsyeT —mHdepeHmHpyeMas

¢ynkuna A(x), Takas, 970 p(x),Z(Y) YIOBIeTBOPSIOT CHCTeMe YpaBHeHHIl Dittepa 1ma
5

Gynxumonana | H(
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[image: image66.png]VpaBHEHHe, KOTOPOMY YIOBNETBOpAeT F,(x), #BafeTcs mmHeHHEIM In(depeHIHATEHBIM
YPABHEHHeM MepBOTO MOPAIKA. OOIIee PEllIeHHe 3TOT0 YPABHEHHA XOPOIIO H3BECTHO H3 Kypea
TH(EPSHIMATEHIX YABHEHHI (HADHMep, MOKeT ObITh HAllTeHO MeTOZOM BapHALHH
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HHTETPHPOBAHHA 10 X H &) TOTYHaeM:

x

x
\I(n,h, + byhi Jexp| Iazdr] £ = I((llh1+blh1 dgﬂ F.

a \

5 »
I(ﬂﬂh + by ($)ds = J‘|:"LV
o o




[image: image67.png]5

BMECTO &), OKOHWATETBHO HOTYTHM
b

. d d
V= HFFEF, vy =)

a

1
i

Iy (x)dx=0.

K d
3mech y(x) = J‘(F! 7d—F:‘)exp

;.

o OCHOBHOH 71eMMe BAPHAIIHOHHOTO HCHHCIEHIS

d d
F,—F,+a,7———(07)=0
gy rar-o@n

BeroMHHB, ¥To Takoe ay 1 by, MOTydHM

d fx
(F:—(TF:)exp‘ [aydn ‘d\. [1epeoG03HATHE TIEPEMEHHYI0 HHTErPHPOBAHS
i )




[image: image68.png]O603HaTHM A(Y) = —
Torza
d d
ay —=(byy) = 40y, - (10,
1= by) = A0y = (D)
H PABSHCTBO HY-THo BAPHALTHH IPHEOINT K yPABHSHHIO

£ 0, -Lu,)=0.
’ dx

dx

o
F 210, - 10,)=0
s E A2,
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dopay0i 218 #(x) = —AD .. TeM caMbIM, BIOPOS YPABHEHHE W3 CHCTEMS! ypapHemmii Ditiepa
To’ke BINOMHeHO. TeopeMa A0Ka3aHa.
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[image: image69.png]Teopema (Heo0XoamMoe ycI0BHe SKCTPeMyMa IIsl 3a1aUH C 3aKPEILIEHHBIMH
KOHIAMH H TOI0HOMHOI! ¢Bs3b10). IIycTs: 1) dyHKIHH ¥(¥) H Z(Y) PeaTH3yIOT 3KCTPEMyM B
MOCTABIeHHON BRI 3alafe ¢ TOTOHOMHOH CBA3K H  JBAKIB  HEMDEPHIBHO
TugheperuHpyeMsr; 2) GYHKUEA F HEOpEPBIBHA CO CBOHMH MaCTHBIMH MPOH3BOIHBIMH 10
BTOPOTO MOPAIKA BKTOMHTETHO; 3) QYHKUHA @ HETPEPEIBHA CO CBOHMH HaCTHEIMH
npomssoaHenMH, mpHaeM @ 0. Torda cymecTsyeT HempephiBHad Gymkums A(v) Takas, 4ro
¥(x) 1 2(X) YIOBIETBOPAIOT CHCTeMe YPABHEHIH, 3AMHCAHHOM BBIIe.

JlokasaTenbcTBo. BpAKeHHe 19 BADHAUHH (YHKUHOHATA MOTYMeHO OpH
T0Ka3aTeTbCTBE MPEBITyIIeil TEODEMBI H HMeeT CTeAYIONHit B
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[OTYIHHOTO TakKe, KAK H B IPEIBLAYIeH Teopene. OTCIONA 1eTKO HAXOLMM
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Toxaras 2 . MOTydacM MepBOG YPABHEHHE H3 CHCTEMBI YPABHCHHI JitTepa

BIopoe YPABHGHHE CHCTSMEI — 5T0 3ANHCAHHOS BBINE ONpeIeNeHHe A. OWEBHIHO, 4IO
A= A(x) - HenpeprIBHas dyHKuma. TeopeMa I0Ka3aHa.




[image: image71.png]Teopema (HeoGX0IHMOe YCI0BHE SKCTPEMYMA XI5l H30MePHMETPHIECKOi 3a1a4H ¢
JAKPEILIEHHBIMH KOHHAMH). IIycTs: 1) y(v) peammsyeT OSKCTpeMyM (YHKIHOHATa

5
V[‘\']:J‘F(.\.y. ¥)dy B IBaKIS HempepsiBHO mH(depeHmEpyema: 2) Qymkumm F H G
HeTIPEpEIBHEL BMeCTe CO CBOHMH NIPOH3BOJHBIMH 70 BTODOTO NMOPSIKA BKTIMHTEIBHO. Torma
CYIWeCTRYeT / = const Takoe, TT0 y(x) YAOBTSTBOPAST ypaBHeHHIo DiiTepa s pyHKUHORATA:

5

[ Hax. e H = F+6

JIoKA3aTeBCTRO CledyeT HeMeUTeHHO H3 TEOPEMBI O HeOGXOTHMOM YCIOBHH [UTd 3aatH
© 3aKpeTlTeHHBIMH KOHIAMH H HeroI0HOMHOI CBA3BIO0.





[image: image72.png]Teopema (Heo0XoIHMble YCIOBHS ~3KCTPeMyMa 1as 3a1a¥H € JI€BBIM

3AKPEITeHHBIM H NPABBIM MOIBIAKHBIM KoHIAMH). [TyeTs 1) 1(x) ocymecTBIseT SKCTpeMyM

B MOCTABIeHHOM BEINle 3aiafe ¢ MOIBHAHON Tpammuell H JBAKIM HEMDEDHIBHO

Tugheperumpyena; 2) F — QVHKUHSA, HIPEPBIBHAL CO CBOHMH YaCTHEIMH MPOH3BOTHEIMH 10

BTOPOTO MOPAIKA BKTIOMHTEIBHO; 3) ¢(x) HempepsiBHa ¢ mepBoit mpomssoaoit. Toraa: 1) ¥(x)
d

L F.=0:2) mpu x=

VIOBITBOpAET ypasennio Sfiiepa F,
I

BEIIONHEHO YCIOBHE

o), )

Jlokasarenbeteo. IIpekIe BCero, TOKAKEM, 9TO BEMOTHAETCS ypaBHemne Siitepa. Ha
caMoM Iele, ecTH J(x)TaKOBA, MTO Ha Hell PeATH3yeTcA SKCTpeMyM (YHKUHOHama V[V] B
KTacce (YHKIMH, KOTZa OIMH KOHEIl 3AKPEILTeH, a ADYToff MOIBHKeH, TO K Helf peatmsyeTcs
SKCTpEMYM H B K7Tacce (YHKIIHIL, KOrIa 06a KOHIIA 3aKpeIIeRsl (TPAHMHOE YCTIOBHE HA PABOM
KOHIe y(x)=¢(x1). X7 — a0CUHCCA TOYKH MepeceveHH (YHKUHH, Ha KOTOPOi IOCTHIaeTcs
SKCTpeMyM, ¢ KpHBOit 3 = (x)). Kak ZokasaHo B maparpade 3 111 3aJadH C 3aKpeIIeHHEIMH
KOHIIAMH, B 3TOM CTyae BEITOHACTCA yPaBHeHHe Siitepa.

TlocuHTaeM TeNeps BADHANNMI0 (YHKIHOHaTa V. 3aJalmM NpHpAmeRHe h(x) H
PAcCMOTPHM (GYHKITHIO TIePEMeHHOi 7

TpacBepeansHocTH (F — (3
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[image: image75.png]VeHTBIBas, FT0 /i(x;) — IPOH3IBONBHOE SHCIO, H COKPAAT Ha I(X ), HOTyTaeM
(F-v

T.e. YCTIOBHe TPAHCBEPCATBHOCTH.
2) Ecant ¢'(x,) = '(x,). T0 B'(f) — 55— . PACCMOTDHM BBIPAKEHHe 114 BaPHALHH
dB
oV =F, -h+F 0.
dtl ey

a 3To BO3MOKHO TOTAa H TOBKO Torda, korda F(xy. v(x).1"(x;))=0
1'(x,) . TeopeMa J0ka3aHa,

A 5T0 H eCTb ycI0BHe TPAHCBEPCATBHOCTH B cIydae o' (x,




[image: image76.png]PacCMOTPHM BaKHEIH 4aCTHBII CIyHail — 3A1aTy CO CBOGOIHEIM MIPABBIM KOHIIOM.




[image: image77.png]Ilycte B(f)=Db. T.e. NeBbIi KOHEll 3aKpelIeH, a IPaBblH MOXKeT MepeMemaTbes M0 MPAMOH
x=b (cM. PHCYHOK). B 3TOM CIyTae Ml He MOKEM BBECTH QYHKUIO @(Y). T.K. ypaBHeHHE
dB
rpamumst x=0. IIOHATHO, 9T ——| =0. IIOBTOPAA PACCYANCHHA, NPHBSMIIHE HAC K
drl.
10Ty ¥IeHHIO BAPHALIHH B IPEELIYIICH TeOPeMe, HMeeM:
oV =F, -h(b)=0.

OTcioma F,| | = 0- rpaniasoe yclosHe B Tydas, KOTa MPaBbIit KOHEI CBOGOTEH.

PaccMOTPHM Telleph CIyait, Kor1a YHKUHOHAT HMeeT B
Bly]
vlv]= | aleyWi+()2dx.

) %0 1 AnGGepeRuApyeMa IO . ¥ .

H IyCTs dyHKUES A(

B wactHoctH, mpH A=1 ¢ymkumoman V[y] ompemenser mmmy kpuBoi. Vemosme
TpaHCBepCATHHOCTH B 3TOM CIydae MePeXOIHT B YCIOBHE OPTOTOHATBHOCTH 1(¥) K @(x). Ha

caMoM fere,
A YL+ (0(3)” =

TIpHBOIA K OOIeMy 3HAMEHATETO, MOCTe COKDAMIEHHA HA HEHyTeBBe MHOKHTETH
moTyaen

1+¢'(x)y'(x) =0,
oTKyZa

yi(x)=— .
Vi) P
T.c. YCIOBHE OPTOTORATBHOCTEL
ECIH PACCMATPHBATS 3aiady C NOIBHAHON IPRHHICH, B KOTOPOH MpaBsii KoHem
3aKPEIUICH, @ TeBBIH — NOIBIKGH, TO MBI TOTYTHM TOT e Pe3yJbTaT, TONBKO C YCAOBHEM
TPAHCBEPCATBHOCTH Ha JIeBOM KOHIE.
Temleps PACCMOTPHM 3a7adTy. B KOTOPOil 00a KOHIA ABIAITCA MOJBHKHBIMH: MyCTh
TeBBIi KOHeN (hYHKIHH, Ha KOTOPOH OCYMICCTBIASTCH SKCTPEMyM (YRKUHOHAT V[i]. MOweT
MepeMemaTsea BI0Th KpHBOR = ;(x), @ IPaBLLil KOHeI BIOT KPHBOF = 0s(x)(CM. PHCYHOK).





[image: image78.png]B 3ToM cIy4dae DOTKHBI BBEIIOTHATCA yCIOBHA TPAHCBEPCATBHOCTH HA MPAaBOM H Ha T€BOM
koRmax. Ha CaMoM Xele, ecTi QYHKUAA F(x) TAKoBa, TT0 Ha Heil PeaTH3yeTcs SKCTPEMYM B
Tacce (YRKUFH, KoTAa 00a KOO NOTBIKKEL, TO Ha Keil PeaTH3YeTCA SKCTPEMyM H B KTacce
(yHKURI{, KOTAa 7IeBEN KOHN (NPABHISHO» 3aKpeIVICH, A MpaBbiii MOIBIAGH. 113 5Toro
CIlellyeT. UTO BBIIOTHASTCS YCUOBHe TPAHCBEDCATHHOCTH HA NPABOM KOHIE (AHATOTHYHOE
YTBep/KICHHE CIPABCATHEO H [UIA IEBOTO KOHMA). OWEBHIHO (CM. IOKA3ATETBCTBO TeOPEMSI),
9T (YHKITHS, Ha KOTOO#H JOCTHTAETCH SKCTPEMYM, YIOBIETBOPAET yPaBHEHH IO DiiTepa.





[image: image79.png]TENeph JOCTATOYHOE YCIOBHE MHHHMyMa (ZOCTATOYHOE YCIOBHE MAaKCHMyMa




[image: image80.png]TlycTs Ha GyHKuHH y = ¥(x) ZoCTHraeTcs MHHHMYM $YHKUHOHATA V[y] 414
31aTH ¢ 3AKPETLICHHBIMA KORIAMH

J Y-
310 o3mawaet, wro V[7]-V[7]2 0 anaseex F(x) B okpectroctn F(v) Takmx, wro

F(x)=v,. (x)=». Dymxumomar V[¥] Msr Mokem paccmaTpmBaTe Kak
KPHBOTHHeHHEL! HHTETpaT BTOPOTo pola
Bt

5+ x = [ro.3 ]} Brezent kpumyso
{(ey)iy =50 v 2 [, ]}

w ososnamn 1(C)=v[5], 1(C)=7]7].
Hy:

o kpusoit € = {(x.y):y

HO OIICHHTB 3HAK EH}H CHHS

1é)- IF\“}i IF\\\

TouHee MOTY4HTb YCIOBHA, IPH KOTOPHIX 3T0 BEIPAKeHHe HeOTpHIATETBHO. JI1 3Toi
NeTH NpeoGpazyeM pAHOCTH HHTEIPATOB [0 ABYM, BOOGWIE TOBOPS, PA3THIHBIM
KPHBBIM B HHTErpal IO OIHOH KpHBOH. ByleM cumtate, wTo (ymKmmt y = 7(x)
CONSPKHTCA B LEHTDATBHOM ITH COGCTBEHHOM MOTe 3KCTpeMartel. DKCTpeMaTsio
HA3bIBASTCH PEllleHHe VPaBHeHHS Jiinepa.





[image: image81.png]B 0GOHX CIYIadX MOKHO OIHO3HAHO oOmpelennts (yHkmmo p(x.y).
)- mpomsBoHAZ B TOUKe X Toif SkcTpesamn y(x). KoTopas MpOXOZHT Hepes





[image: image82.png]rouxy (x.y). B cayqae menTpamsHoro mons ¢ymkmma plx.y) ompenenena Besze B
06IacTH G, KpoMe TOUKH NepecedeHHs sKcTpemateit (x,. v, ) mm (x,.y,)




[image: image83.png]Ompeznerny HHTerpat

Ae)-14

(d \
JF(,\.y.p(\.;)w VD= pee) ‘F‘,(.\A}Ap(\.\))}d\
ix )
1o kpuBoii € < G . 3averiy, wto J(C)=I(C)=7[7]. tax xax ¥(x) npumamTemuT
MO0 3KCTpeMATedt, MO3TOMY di‘\'(\) — p(x.¥) =0 Ha KpHBoit C
x

Iepemmmen mectenyemstii mterpa1J(C)= [[F(x.y. p)- pF, Jix+ F,dv n

3AMETHM, 9T0 3To KPHBOTHHCHHBI HHTErpaT BToporo poda. [IOKaxeM, T10 H0X

SHAKOM HHTETPATa CTOHT NIOTHEL AR(depeHTHaT. [IT1 3TOro 0CTATOHO TOKa3ATS,
110

)
gqu;FF)

2o

Tockoneky F = F(x.y, p(x. y)). mveem

o
glFprp):F, +F,p,~F,p,-plF, +F,p,).

a
aFF =F,+F,p,




[image: image84.png]Uepes KaKIYIO TOUKY (v.y) 061acTH G NPOXOIHT SKCTPEMATB, MOSTOMY B KaKIOH
Touke (x,)) BEMOTHAETCA COOTHOmeHN e (YpaBHeHHe Diinepa):

v=y(x) - skcTpeMamp (T.e. pemeHme ypaBHeHHS DilTepa). NPOXOIfAf depe3
3aJaHHYI TOUKy. M




[image: image85.png]F,=Fp-F,p-Fylp,+p,p)=0.

B o
To ecTs pasencTso ~(F  pF, )= — F, semoTsetes. Tew cavsiy, meTerpat J(C)
oy ox

He 3ABHCHT OT BBIGOA Ty TH HHTETPHPOBAHHSA, H
v[5]= 7(€)= [{F(x.3.p)+ (v’ - p)- F, (v.3.p)i = 1(€)

TTo3ToMy
AV = 1(8)-1(€) = 1(€)- J(€) = [{F(x..3") - Fx..2)~ (" = p)- F, (.. )l .

c
OnpezeTnM Teleps (yHKImIO Beffepmrpacca:
E(x.3.3".p)=Flx.y.3') - Flx.y.p)- (3’ - p)-F, (x.3.p).
OWeBHIHO NOCTATOMHOE YCTOBHE MHHHMyMa: E >0 B OKpecTHOCTH 7(v). B

3ABHCHMOCTH OT TOFO, KAKAS BBIGHPASTCA OKPECTHOCTS — CAGAs HWIH CHTBHAL, MBI
TTOMYSHM CTAGHIH HTH CHTHBIH MEHEMYM.





[image: image86.png]CcopMyTHpyeMm eme pa3 NOCTATOYHOE YCTOBHE CHIBHOIO (CTaGoro)
MHEEMYMa:

Dy

2) ¥(x) Moxer GHITE BKTOWeHa B COGCTBEHHOE WIH NEHTPATBHOE MOTe
SKeTpeMareit;

3) E(x.7.7.p)= 0 B cHIBHOI (cTaG0it) OKPeCTHOCTH

F(x) yaoeretBopset ypamenmio Jiinepa;

()

B c1yae CHIBHOTO (CTa60r0) MAKCHMyMA I0CTATOMHO BHIMOTHEHHE YCIOBHA

E<0.




[image: image87.png]TIoTyqHM ele OZHO XOCTATOYHOE YCHIOBHE MHHHMYMa, KOTOpOE Ierko
npoBepHTh. ByleM mpeamomaraTs, 4to  F(r.y.)') ABaKIl  HeNpepIBHO
T depernmpyeMa o y'. Pastomms 3Ty dyrmmo B pax Teitlopa B Toke p (10

[peTBeMY apIYMEHTY) ¢ OCTATOTHBIM LIGHOM B hopye Jlarparia:
5

Flroyoy)= Flpp)s (0= p) Byl p) = 22 (),
gelpylumgely.p]
OvteBrIHO. YTO (yHKINA BeflepITpacca HMeeT BT
E(x.v.5".p) Mf,,t\.u/).

778 Toro, YTOGEI GEI0 BEIIOTHEHO yeToBHe E >0, JOCTATOTHO NOTpeGOBATH
BLINOTHEHHA HepaBeHcTBa F,, >0Ha SkcTpemamn 3 =73(v). DTo ycrosue

Texannpa. MoKHO Takike TpeGOBATh BBIMOTHEHNA HepaBeHCTBA F,y = 0 B (cTaGoit

[IH CHIBHOI) OKpecTHoCTH F(v). CopMyanpyiite cammu (!!!) yerore Jlexanapa
114 MAKCHMYMa).




[image: image88.png]PaccMOTpHM MonpoGHee MepBhIi coydail. 3alava pelleHHS ypaBHeHHA DpearoibMa MepBOro
poma (A4: Cla.b]—he.d]) susercs mexoppexTHO mocTaBIeHHOH. HANOMHEM YClT0BHS
KOPPEKTHOI OCTAHOBKH 3a1a<H;
1) Pememme cymecTByeT 111 moGof HenpepsIBHOi Ha [c.d | dymummm £ (x) .

Ha caMoM e JeTe, 3T0 He TaK: CYIIECTBYeT GECKOHEHHO MHOTO HEMpEpHIBHBIX (YHKIMH, 111
KOTODEIX DeIIeHHS HeT. MBI He MOXKeM IOKa3aTh 5TO yTBepilIeHHe B obmeM BHZe. J1f
TOKA3ATETHCTBA HEOOXOIMMO HCMOTB30BATE HEKOTOHIE CBENeHHA H3 (DYHKIHOHATBHOTO
aHaTH3a, 3HAaHHe KOTODBIX BEIXOIHT 3a DAaMKH JAHHOTO Kypca. IT03TOMY MOACHHM 3T0
VIBepkIeHHe TOTBKO HA NpHMepe: MycTh 1po K(.s) TakoBo, 4TO cymecTByeT K. (%,.s).

5
xy(c.d). a3 moboro se[a.b]. Torma cymectyer (JK(v.s)y(s)ds)| ana meoGoit

HeTpepEIBHOH (YHKUHE y(s). A Teleps B KauecTBe f(Y) BOBMEM HEMPEPEIBHYIO (YHKIHIO
Takylo, wro f'(x)|_ He cymecTsyer. TOrIa ONeBHINO, WTO PpEIICHHE HHTSTPATHHOTO

VpPABHEHHS He CYIIEeCTBYET.




[image: image89.png]2) ENHHCTBEHHOCTb PEIISHHS.
ByzeM TpeGOBaTh, 4TOGH AIPO GELIO 3aMKHyTO. TOIa, eCTH pelleHHE ecTh, TO OHO
eIMHCTBEHHO.

IlepBEle 1Ba YCTOBHA KOPPEKTHOCTH OSKBHBATSHTHBI YCTOBHIO —CYMIECTBOBAHHL
oGpatHOTO omepatopa A~ ¢ o6acTsio onpeneerns D( 4™ )=hlc.d]. Ecan aapo savkryTo, TO

OGpATHBII OIlepaTOp CyIIeCTBYeT, OIHAKO 06:1acTh ero OlpeleleHHs He conataet ¢ hlc.d].





[image: image90.png]3) VCTOMYHBOCTS pelleH s,
DT0 O3MAUACT, WTO 111 MOGOH [OCIEIOBATETBHOCTH f, — [ . Ay, = f,. A7

M0CTe0BATENBROCTE ¥, —> 7. VCTOMYHBOCTE SKBHBATEHTHA HEMPEPHIBHOCTH OGDATHOTO

omepaTopa 4™ IpH YCIOBHH. 4T0 OGPATHBIH ONePATOp CYIIECTBYET.
TIoKakeM. UTO 3T0 He Tak. PacCMOTPHM clenylommmii mpuMep. IIycTs MOCTeT0BATETBHOCTE
HEMPepBIBHBIX YHKmHE ,(s). n=I, 2, .., Takag, 910 1,(s)#0 Ha NpOMeKyTke

a+b

2
a MOCTeNOBATEBHOCTE HeeT d, —> 0+ 0. Takas (YHKUHA MOKET GBITh BRIGPAHA, HATIPHMED.

+d,] B 0GpAIACTCA B HYTb BHe JAHHOrO HHTepBaTa, max| v, (s) =1, s <fa, b],

KycouHo-THHeliHOH. Toraa 111 moGoro x € [c.d]




[image: image91.png]b
@) IK(\.S)\‘,(s)ds IK(.\.S),\’”(K)ds <Ko1-2d, -0
p

IpH 11 —> 0, TIe

a.b]

TocTeaoBaTeTBHOCTS GYRKIHI f,(Y) paBHOMCPHO, 4. CICTOBATeTbRO, H B hlc.d].

o =max|K(x.s)|. xe[c.d]. se

F. B otom caywae

cxomntes K f=0. XOT4 pelleHHe YpaBHEHHA ]

0

HOCTETOBATETSHOCTS , He CTPeMITSR & 7, Tax kax |

lewsn =
Paree Ms I0KA3ATH, TTO OTIGPATOP A ABIACTCH BIONKE HEMPEPBIBHBIM TIPH ACHCTBHH H3
Ma.b] 8 he.d] ® npn aeiicterm w3 Cla.b] B h{e.d]. Ml Taike TPHBETH TpHMeP

,,\”m =1. H3 KOTOPOH Helb3d BBLIEMHTH CXolAmylocs B Afa.b]

IMOAMOCTET0BATENBHOCTS. B KatecTBe TAKOH NI0CTET0BATENBHOCTH MOKHO BHIGDATE, HAIPHMED,

PRSE—

1/2 nm(;—n)

2
R

=12





[image: image92.png]OMEBHIIHO, 9TO 3Ta MOC/IEI0BATETBHOCTS PABHOMEDHO (110 HopMe C[a,b]) orpanmdena,
HO W3 OTOH [OCTENOBATENBHOCTH HelB3s BBUSNNTS  CXONAWYIOCH B Cla.b]

IMOMOCTEI0BATe TBHOCTE (M0eMy???). TIDEAMOTOKHN Temepb. IO OMepaTop 4
Henpepesrsny. Jlokakure cavm (!!l), Wro, ecum omepatop B: hc,d]—Cla.b] seuterca
HENpEPHIBHELM, A ONEPaTOp A BIONHE HempepsiBHBIL To BA:C[a.b]—Cla.b] - Bmomme
HenpepHIBHEL omepaTop. Ho TorIa, IOCKOTEKY LA T0GOT0 1

A4y,

ABIAETCH

TO MOCTeIOBATETEHOCTS KOMIAKTHA, 9TO HeBepHo. OMepaTop, OOPATHBHI K BIOTHE

HeTPEPEIBHOMY OMePaTopy. He MOKET GBITb HEMpEPBIBHEIM.

UITak, MOCKOTBKY 3A1a%a PelIeHHS HHTErPATBHOTO YPaBHeHHS DPEIrOTBMA MePBOro
PO HEKOPPEKTHO TIOCTABTEHa, TO ke NPH OYeHE MATHX OMHOKAX B 3AJaHHH f(X) pellleHte
MOZKeT THGO OTCYTCTBOBATb, THGO OUeHb CHIBHO OTIHIATHCA OT HCKOMOTO TOYHOTO PelleHHA.
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