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IpeaucioBue
KO BTOPOMY M3JaHUIO

I[OHOJ'IHGHI/IH, BHCCCHHBIC BO BTOPOC HU3AAHUC, KAaCAKOTCAd B OCHOBHOM BOIIPOCOB
yCTOl‘/Jl'-ll/IBOCTl/l NPOCKUHOHHBIX METOJAO0B U CBEPXCXOJAUMOCTHU METOJAAa KOHEUHLIX
3JICMEHTOB. M3MeHEHBI HEKOTOPbIC JOKA3aTCIILCTBA.

Hymepauus teopem, popmya B kaxaom naparpade cBos. Ccblikd Ha GOpPMYJibl,
TEOpeMbl U3 IpyTUX maparpados TOMH >ke TIIaBbl AAIOTCA ¢ YKa3aHueM naparpada, a
U3 JIpYroii rnaebl — ¢ yKazaHueM naparpada u riasbl.

UuraTensiM, 3aMHTEPeCOBaHHBIM B 0osiee AETAIBHOM W3YyUYCHHUH 3aTPOHYTHIX B KHH-
re BOMPOCOB, MOXKHO pekomeHaoBaTh kHUru [2], [14]. B kauecTBe AomoaHUTENb-
HOH nHuTepaTypsl K riaBe | MoxHo ykaszath Taroke [10], rnapa XIV, k rnase 2 —
[11], rnaBa Il, k rnaBe 3 — [15], k rnaBe 4 — [18], [19].

Aptop Onaromaput lO. K. JlembsHoBrua u B. M. PsOoBa, 3amedyaHns KOTOPBIX
ObUIM YUTEHbI NIPU COCTABIIGHUU OKOHYATEJILHOIO TEKCTa KHUIH.



I'nmaBa 1

Oo0mas cxema npuoJNKEHHbIX METO/10B

§ 1. bauskue ypaBHeHust

HpI/IBeI[eM HEKOTOPBIC OCHOBHBIC ITOHATHUA, KOTOPBIC 6y,I[YT HCIIOJIB30BAaThCA Ha
MOPOTAKCHUN BCCH KHHIH.

Ilycte U u F — nBa AMHEHHBIX HOPMUPOBAHHBIX MpocTpaHcTBa. Oneparop 4, 3a-
IAHHBIN Ha JTUHEWHOM MHOXecTBe D(A) C U, co 3HauYeHUAMU B £ OyJem Ha3BaTh

JIUHElHbIM, €CITH OH OTHOPO/IeH U anautnBeH. O0nacth 3ananus D(A4) oneparopa A
00bI9HO OyzieM cumTaTh IWIOoTHOH B U. Takum o0pa3oM, OrpaHUYeHHOCTh (HIIH, YTO
TO e camoe, HeMPepBIBHOCTH) OTlepaTopa He BXOIUT B TIOHATHE JHHeHHOCTH. Of1-
HAaKO B TEX CIIyYasXx, KOT/la JMHeWHBIN orepatop A ellle U orpaHudeH, OOBIYHO Oy-
JIeM CUMTAaTh, YTO 00acTh ero 3ajaHus — Bce mpoctpaHcTro: D(A4) = U. CumBo-
mom L(U, F) OGymem o0003HauaTh MHOJKECTBO BCEX JHHEMHBIX OTpaHWYEHHBIX
orepaTopoB, aetictByromux n3 U B F. Kak mBectHo, L(U, F) camo sBnsercs Ju-
HeHWHBIM HOPMHPOBAaHHBIM TpocTpaHcTBOM. Hakownen, yepes R(A) Gyamem o0o3Ha-
4aTh MHOYKECTBO 3HaUEHUM omnepaTopa A4:

RA={f|feF, f=Au, ue D(A)}.

bynem roBoputh, 4To JiMHEHHbIN oneparop 4 oopamum, €Clu OAHOPOAHOE ypas-
HeHue Au =0 umeeT TOJNbKO HyJeBoe pelueHue. B atom ciydae onepartop 4 ycra-
HaBnMBaeT MexKay D(A4) n R(4) B3aMMHOOJHO3HAYHOE COOTBETCTBHE, M HA MHOXKE-

cTBe R(A) onpeneneH oneparop A_l, Ha3bIBA€MbII O0PATHBIM 110 OTHOLUEHHUIO K
A, Takoli, uto ans modoro u € D(A) Gyner A du=u u Juist rodoro f € R(A)
Oyaer AA_lf = f. Oneparop A7 raioke nuneen (T. €. aJIUTHBEH U OJIHOPOCH),

npuuem

DAY =R(4), RA™)=D(A).
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3apmaua, paccMmarpuBacMas B 3ToM maparpade, takoBa. [lycTe maHo nmHeitHOe
YpaBHEHHE

Au=f 1)

W Apyroe TMHeHHOe YpaBHEHHUE
(A+ADu = f+Af, 2)
B KOTOPOM JIMHEHHBIN omepaTtop A4 W sneMeHT Af € F' B KaKOM-TO CMEBICTe Ma-

* *
mel. [lycte 4~ — petnenne ypasHenus (1), a 4 + Au — peineHue ypapHeHHS (2).
Tpebyercst OLEHUTH PA3HOCTL A MEKAY TUMH PELICHUSIMH.

Hpeme e (511 HepeﬁTH K PCIICHUHIO 3TOM 3agayd, OTMETHM, YTO OHaA ObIBacT MHTE-
PECHa B pa3HbIX OTHOLICHUAX, U €C PCLICHUC HAXOAUT NNPUMCHCHUC B Pa3/IMYHbIX
CUTyaluiax. HepechnHM HCKOTOPbIC U3 HUX.

1. JIOBOJBHO YaCThIM SIBISETCA TOT CIydai, KOraa caMo ypaBHEHHE, KOTOpPoe Tpe-
OyeTcs peluTh, M3BECTHO HaM HeTouHo. Hampumep, HeTouHO (M naxke Tab-
JUYHO) 3aAaHbl Koa(hduumeHTsl AudpepeHInanTbHOrO YpaBHEHUS U €ro mpaBast
yacTe. Bonpoc 0 TOM, K KakuM OMIHMOKaM B PELUCHUN MPUBEACT HETOUHOCTH B
3aJaHUY YPaBHEHUA, IPUBOAUT HAC K IOCTABICHHOM 3a1aue.

2. PacnpocTpaHeHHBIM NMPUOIMKEHHBIM METOIOM SIBJISETCS METOX 3aMEHbI YpaB-
HeHus Ha Oozee mpocrtoe, "Omm3koe". Tak, WHTerpajgbHBIC YpaBHEHHUS YacToO
PELIAIOT METOAOM 3aMEHbI A1pa Ha BBIPOXKACHHOE (3TOT MeToA OymeT moapo0-
HO M3y4aThbesl B 2iaee 2). SIcHO, YTO OLlEHKa MOTrPELIHOCTH METOa 3aMEHbI
ypaBHEHHUs Ha OJIM3KOE CBOIUTCA K paccMaTpuBaeMoii 3aaage.

3. Kak Oyzmer BuAHO U3 AanbHeHIIEro, GOJIBIIMHCTBO METOAOB MPUOIHAKEHHOTO
peLICHUs] UHTerpaibHbIX U AU epeHINaIbHbIX YPABHEHUH MPUBOIAT K CHC-
TeMaM JIMHEHHBIX anreOpanveckux ypaBHeHMH. Matpuua ko3pUUMeHTOB U
[paBble YacTH 3TOW CHCTEMbl CTPOATCS MO HEKOTOPHIM NpaBUiaM, UCXOAS W3
3aJaHHOTO ypaBHEHUs. Bbluncienue kosp@ULMEHTOB M MpaBbIX YacTel, Kak
MPaBUIO, HE MOKET ObITh MPOU3BEICHO BIIOJHE TOUHO XOTs Obl U3-3a HEU30EXK-
HBIX OUIMOOK OKpYyrjeHus. Bompoc o TOM, HACKOIBKO MCKA3UTCS MPUOIHKEH-
HO€ PELICHHE M3-3a HETOYHOTO MOCTPOCHHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
TAKXKe MPUBOAUT HAC K MOCTABJICHHOM 3a7aye.

4. Ilycth HAM W3BECTEH HEKOTOPBIH deMeHT U € D(A), KOTOphIM U3 Kakux-Tudo

cooOpaskeHMH HaM YTOAHO MPHHATH 3a MPUOJMIKEHHOE PELICHUE YPaBHEHUS
(1). [Ans oUeHKH KayecTBa STOrO MPUOIHKEHHOTO PELICHUS €CTECTBEHHO MOJ-
CTaBUThH €r0 B ypaBHEHHE. PazHOCTH MEKAY pe3ysbTaTOM MOACTAHOBKU B Jie-
BYIO YacTh M MpPaBOW HacTblo AU — f Ha3bIBaeTCs He6A3KOl TPUOIMKESHHOTO



§ 1. bnuskue ypasHeHUsi 9

petrenus #. Camo mpuOTMKEHHOE PelIeHHe #, KaK OUYeBHIHO, ABIsSETCS "TOY-
HbIM" pelieHueM ypasHenust Au = f + Af, rae Af = Au — f ecTb ero HeBs3Ka.

Takum 00pa3oM, OLIEHKA MOrPeLHOCTH NPUOJIMKEHHOIO PELUSHUS 4Yepe3 ero
HEBSI3KY TAaKKe CBOJMTCS K MOCTaBjieHHOH 3anaue. Hekoropas cneuuduka
3/1ech 3akiouaercs B ToMm, uto A4 =0. Kak BUIHO U3 CKa3aHHOrO, OUIMOKY,
BBI3BAHHYIO HETOUYHBIM MOCTPOCHUEM pEIeHUs, MOXKHO TPAKTOBATh KaK CIE/-
CTBHME HETOYHOTO 3aJaHHs MPABOH YAaCTH. JTO MO3BOJSET, B YACTHOCTH, BOMIPOC
0 TOM, C KaKOM TOYHOCTBIO CeAyeT pellaTh YIIOMIHYThIC B IYHKTE 3 CUCTEMBI
YpaBHEHHM, 3aMEHSITh BOMPOCOM O JOMYCTUMON HEeBS3Ke TONYUCHHBIX MPH-
ONKEHHBIX PEHICHUH 9THX CHCTEM.

IlocTaBnennas 3aJava peracTca CJ'IGI[}/IOH_Ieﬁ TeopeMoﬁ.

Teopema 1
[Tyctb BeIMONHEHB! yemopus: 1) mpoctpadeTBo U monHo; 2) R(4) = F, onepaTop
A obpatumM u oOpaTHBIH omepaTop 47! orpanuuen'; 3) onepatop A4 orpamu-
YEeH U HA_IAAH <p<l.

Torgna:
a) R(A+AA)=F, omeparop A+AA obpatum, oOpaTHBIN oOmeparop

(A+ AA)fl OTpaHUYEH U

]
A+AA) H <
H( ) 5 3)
0) g pazHOCTH pelneHnid ypasHerwii (2) u (1) BEIMONHsIETCS OlleHKa
1 * _
(ol v @

Jloka3zaTejbCTBO
a) Iycth ams HekoToporo sjeMeHTa f € F HAILIOCh peEIleHHE #, YPaBHCHHUS

(A+Adyu = f, Tak uto (A + Ad)uy = f. llpumenss k 00eMM HaCTSIM MOCIEAHEro

TOXAECTBA ONEPaTop Ail, noJiy4yaem (I+A_1AA)uO :A_lf. Tak kak HOpMma

1 . v -
Tem cambiM ypaBHeHue (1) 0IHO3HAYHO pa3peluMo Npu JitoOoH npaBoi yactu f-
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omeparopa A7'A4 menbIIe enuHAIBL, TO IO Teopeme banaxa cymectByeT oOpart-
HBIH oniepaTop (I + AilAA)fl, npuieM
1 1
< .
1-|aad] " 1-p

“ ([+47'A4)" H <

losromy u :(I+A_1AA)_1A_1f. B uactHocTH, ecan f=0, TO HermpeMeHHO U

uy =0, u noromy oneparop A4+ AA obparum. Ilycts Teneps f— npon3BosbHbIi
aneMeHT npoctpancTsa F. [lonoxum uy = (1 + AilAA)flAfl /. dna u, cnpasen-
JUBO  PABEHCTBO Uy = A_lf—A_lAAuo, M3  KOTOPOro  BUAHO,  4TO
uye D(A)=D(A+ A4). llpumensas k osaemeHTy u, oneparop A+A4=
= A +A71AA), BUIUM, uto (A + Ad)uy = f. Utak, npu mobom f € F ypaBHe-
Hue (A+Ad)u = f umeer pewenue uy = (I + A_lAA)_lA_lf. Tem cambIM noka-

3aHO, UTO R(A+AA)=F u (A+ AA)fl =+ AilAA)flAfl. OcTaeTcs OTMETHTD,

YTO M3 MOCJEAHEro PaBeHCTBA BbITEKAIOT OrpPaHUUEHHOCTD oneparopa (A + AA)_1
u otteHka (3). YTBeprkeHue a) JoKa3aHo.

0) B cuiy HaloKEHHBIX YCJIOBUH U yiKe JI0Ka3aHHOTO YTBEPK/SHUs a) ypaBHe-
Hus (1) u (2) omHO3HAYHO pazpermuMbl. Takke OJHO3HAYHO pa3pelliuMo U ypaB-

*
Henue Au = f + Af; ero peuienne o6o3HauuM uepes u + Auy. HMrak, Mbl umeem

TOXeCTBA
Au” = f, Q

(Au” + Auy) = f + Af, (6)

(A+ A" + Au) = f+Af. (7

Briuuntas u3 (6) ToxxaectBo (5), nonyuyaeM AAwu; =Af, otkyaa Au = AilAf 15

R ®
BrrauTas u3 ToxkaectBa (7) TOXKASCTBO (6), HAXOIUM

(A+AD(Au—Auy) = —AA(u™ + Auy),
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$§ yp

oTKyZa (BcrioMuHas, 4to (A + AA)fl =+ AilAA)fl A7 ),

| < 7+ sty | a2 (o] + e <

<2l )

)

*
Uu

e i)

U3 onerok (8) u (9) cpazy xe cnemyet (4). B

O 3ameuanme 1. [lockonbky H u*H:HA_lfHSHA_I“-"f

, TO U3 HepaBeHCTBa (4)

BBITCKACT OLICHKA
-1
|

l-p

[ <E— o1+ 71 (10)

Q 3ameuanmue 2, Ypasrenust (1) u (2) MOKHO cuuTaTh OJM3KUMU, €CJIU MAJIbl BE-

JTAYAHEI HAJAAH " ||Af || B sToM ciayuae mpaBeie yactu orieHOK (4) u (10) Gy-
JYT, BOOOLLE rOBOPSl, TAKIKE MaJIbl.

O 3ameuanne 3. B npunosxkeHusx teopembl | 00bI4HO 0/IHO U3 ypaBHeHu# (1),
(2) cunTaercq "TOUHBIM" — TeM, pellleHHe KOTOPOro Hac B A€HCTBUTENbHOCTU
HHTEpecyeT, a Apyroe — "MpUOIMKEHHBIM ", PeLIeHHE KOTOPOro HaM U3BECTHO
W11 Mbl coOUpaeMcs ero peaibHo cTpouThb. B ouenku (4) v (10) oTn ypaBHeHus
BXOJIST HEPABHOMPABHO — BbIUMCIEHUE WX MpaBbiX yacTeidl TpeOyeT B OCHOB-
HoM nH(popmaunu 00 ypaBHeHuu (1). IloaTromy kakoe U3 3TUX ypaBHEHHUH CUH-
TaTh "TOYHBIM', a Kakoe "TPHONMKEHHBIM", 3aBUCHT OT TOU 3a7a4d, KOTOPYIO
MBI peliaeM npy noMory Teopemsl 1. Hampumep, eciu mo 3aiaHHOMY "TOYHO-
My" YpPaBHEHHIO MBI JOJKHBI BBIOpaTh "MpHOMMKeHHOE", KOTOpoe aajio Obl
HaM peLleHHe ¢ 3aJaHHOM TOYHOCTBIO, YpaBHeHHeM (1) ynoOHO cuurtath "TOU-
Hoe". Ecnm ke y Hac yke mMeroTcs o0a ypaBHeHUS — "TouHoe" W "mipubnu-
KEHHOE", TO 0ObIYHO O "MPUOIMIKEHHOM" YPAaBHEHUU Mbl pacrosiaraeM 00Jib-
ekt uHdopmaimeit (OHO yKe peuieHO wiu OyJeT peajbHO pellaThes, U
3HAYUTENILHYI0 UH(OPMALMIO Mbl MOKEM MOJYYHUTb B Mpouecce pelleHus), u
NOTOMY MUMEHHO "npuOJinikeHHOe" ypaBHEHWE BbIFOJAHO CUMTATh YPaBHEHUEM
(1), a "Trounoe" — ypasnenuem (2). Boobuie, Buaumo, nepesiii cnocod ((1) —
"TouHoe", (2) — "mpubnmkeHHoe" ypaBHeHHe) Goliee yI00eH B TEOPETHIECKHAX
BOMpOcax, HarpuMep, Npu UCCIeAOBaHUM CXOAMMOCTH pelIeHUH Mocie10Ba-
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TENBHOCTU YPAaBHEHUH K PELICHHUIO npenenbHoro. [IpoTMBONONIOKHBIN e c1o-
co0 paccMmoTpeHuns Oonee yaoOeH, koraa TpeOyeTcs BBIYHUCIUTL PEATbHYIO
OLICHKY.

B teopeme 1 peup muia 06 oreHke abCOMIOTHON MOTPEITHOCTH MPU 3aMeHe perie-
Hus ypaBHeHus (1) pemenuem ypaBHeHus (2) (unmm HaoOopor). MHorma Oonpmwmit

o *
HUHTEPEC NPEACTABJIACT OUCHKA OTHOCUTC/IbLHOU NOIrpClIHOCTU ||Au||/“u ” 3a)1aL1a
00 OILICHKE OTHOCHUTEIBHOM NOOrpeIIHOCTH 6y,£[eT peHiaThCd B MPCANOJIOKCHUN, YTO

-1
Bce omepatopel 4, A ', AA OrpaHHYECHBI.

OIIPEJEJTEHHE

Ilyctb nnHelinblii oneparop 4 orpaHdveH BMecTe C OOpaTHLIM A7 Yuenom
obycroenenHocmu onepatopa 4 Ha3blBaeTCsl BeJUYMHA

o |

B cayuae, eciu oneparop 4 He umMeeT oGpaTHOro (Uiu A7 we OrpaHHuyeH),
uHoraa cuutator W(A)=-+w. OueBuaHO, 4TO A Jtoboro odparumoro onepa-

Topad wA)=>1.
HedopmaibHblii cMbici uncia o0yCIOBAEHHOCTH BBISBISETCS Cleaylolled Teo-
peMoii.

Beenem 0603HaueHuUs:

s
4 7

*

u

— OTHOCHTEJIbHbIE MOrPellHOCTH B onepartope A, NpaBoi 4acTu f W OTHOCUTEJIb-
Hasi NOrpelIHOCTh B petieHuu ypaBHeHusl (1), BbI3BaHHAS NOTPEIIHOCTIMU B A U f.

Teopema 2
Ilyctb npoctpaHcTBo U — mnoaHoe W nycTb 4, A_l, AA — orpaHuyeHHbIE
JIUHEHHBIE OIepaTophl, PUIeM HAJH . ||AA|| <1. Hycts u*n u* +Au — perue-

Hust ypaBHeHul (1) u (2) cootBercTBeHHO. Torna

(4
uS]_H(A).SA(6A+6f). an
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$§ yp

IlOKaSaTe.]'leTBO

OTMeTHM Mpex/ie BCEero, yTo
472 < || Jad] = weay-5a=p <1,

14 l'lOSTOMy BbINTOJIHCHbI yCJ'lOBl/lﬂ TeOpeMbl 1 3Ha'~ll/lT, Cl'lpaBe[lJ'll/lBO HepaBeHCTBO
(4). Ho

%
u

I =171-57 <)o -

[Toaromy

*
u |.

L |l < ucrer

, Oo-

%
[loacTraBuB 3Ty OLEHKY B MPaByrO YacTh HEPABEHCTBA (4) U MOAENMB HA “ u

JY4nM
1
du < E(P +(A)3f).

Ocraercs NoJCTaBUTh CHO/1a BMECTO P €ro 3HaueHUe U BbiHecTU L(A) 3a ckoOky. B

B npeanonoxkeHuu, YTO OTHOCHUTENLHASI MOrPELHOCTL 04 HACTOJbLKO Maja, YTO
BeMuHHOM |(A4)0A4 MOXKHO MpeHedpeds MO CPABHEHHUIO ¢ eIMHUIICH, KAUeCTBEHHO

oueHka (11) BBIMISAUT TaK: OTHOCHUTENbHAS MOTPELIHOCTD PELICHUS OLCHUBACTCS
BEJIMYMHOM, MPOMOPLUUOHATIEHONH CyMMe OTHOCHUTEIBHBIX MOrPEIIHOCTEH B onepa-
TOpe U B NMPABOM 4YacTH, MpuyeM KO3Y(HULIMEHT NpONOPLHUOHATBHOCTH — YHKCIIO
00yCIOBIEHHOCTH oneparopa A.

Pasymeercs, mpaBas dacte omneHkd (11) TemM MeHblIe, YeM MEHBbIIE YHCIO O0Y-
crnopieHHocT W(A4). Oneparop A M ypaBHeHHe (1) MPHHATO Ha3BIBATH XOPOULO
06ycosieHHbIMU, eI YUcio 00ycloBIieHHOCTH W(A) HEBelIHWKo, W nioxo o6y-
crognennvimi, ecia W(A) SomnbImoe.

MoskHO TIOKa3ath, 4To oueHka (11) sBiseTcs TOUHOI B TOM OTHOLICHUH, YTO IJIS
aroboro odpaTuMoro ornepatopa A HalayTcs Takas MpaBas 4acThb f U TaKUE OTIIHY-

Hbl€ OT HYJEBBIX MOrpelHocT A4 (HA_IH||AA||< 1) v Af, 4TO OTHOLUEHHE Mpa-

BO# 1 JieBoii yacTy oneHkH (11) ckonb yrogHo OJIM3K0 K eIMHUIIE.
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§ 2. O0masi cxema NpUOJIMKEHHBIX METO10B.
CxoaumMocTh

Ilyctb Tpebyercs pelunTh ypaBHeHHE
Au=f (1)

C JIMHEHHBIM onepaTtopoM A, 1eHCTBYIOLIUM U3 HOPMUPOBAHHOTO NpocTpaHcTBa U
B mipoctpaHcTBo F. [pubnmkeHHble MeTOAbl peilieHHs ypaBHeHHS (1) O0OBIYHO
TPEOYIOT PELIEHUsSI HEKOTOPOIro JAPYroro, 0oJiee npocToro JIMHEHHOro ypaBHeHUs,
Yarne BCero CUCTEMBI TMHEWHBIX alreOpandeckux YpaBHEHHM. D9T0 00CTOATENbCT-
BO U Oy/IeT MOJIOKEHO B OCHOBY U3JlaragMoil Huxke 00Lel cXxeMbl NPUOJIMKEHHbIX
METOZIOB' .

Hrak, nyctb Hapsy ¢ ypaBHeHueM (1) 3aaaHo apyroe ypaBHeHue (Wiid nocieno-
BaTENILHOCTh YPAaBHEHUH)

Au, =1, 2
C JMHEHHBIM onepaTtopoM A, , JeHCTBYIOIUM U3 MpOCTpaHcTBa U, B MPOCTpaH-
crBo F),. Hopmuposannsle npoctpanctea U, u F, Bcerma OyaeM cuMTaTh MOI-

HBIMH, a OMepaTop An BCeraa 6yz[eM npeanojarate OrpaHu4YCHHBIM. YPaBHeHI/IFI

(1) 1 (2) cuuralorcs HEKOTOPLIM O0pa3oOM CBA3AHHBIMM Mexay coboii. byaem
NPEANoaararTh, YTo 3a/1aH JIMHEIHbIA OrpaHHYEeHHBIH OnepaTop \,,, ACHCTBYIOLIMH

U3 MPOCTPAaHCTBA F' B MpOCTpaHCTBO F,, U 4TO mpasas 4acTb f, ypaBHeHus (2)
BCErja €CTb Pe3yJbTaT MPUMEHeHUs 3Toro oneparopa k f: f, =y, f. PelieHue
u” ypasHenus (1) v pemienue u, ypaBHeHHs (2) JIekKat, BOOOLIE FOBOPS, B PA3HBIX
MPOCTPAHCTBAX; MOITOMY He BCEr/ia i, MOKHO PACCMATPUBATHL KAK MPHOMIKEH-

%
Hoe peuleHne ypasHeHus (1). Byaem HasbIBaTh u, Kapkacom npubIUMCEHHO20

(n)

peuienuds 1 CUUTaTh, YTO CaMoO HpI/I6J'II/DKeHHOG peaicHue u BOCCTAHABJINBACTCs

MO Kapkacy ¢ MOMOUIbIO JIMHEHHOrO OrpaHU4eHHOro oneparopa @,, AEHCTBYIO-
-, 5t
wero us U, B U: u""’ =0¢,u,. HakoHen, npeAnonokum, 4To 3a7aH ele oJuH JIu-

HEHHBIM OrpaHUYEHHBIH onepaTop ¢,, AEUCTBYIOMMNA U3 npocTpancTea U B mpo-

1 ~
Orta ocHOBHas wjaes oOuiel Teopud NMpUOMKEHHBIX MeTon0B npuHamiexuT JI. B. Kanrto-
pOBHUY, a Ta KOHKPETHAA CXeMa, O KOTOpOil uaeT peunb ganee, — M. K. [MaBypuny.
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crpanctBo U, . Ponb sToro oneparopa Oyaer BbisicHeHa noxke. [loka 3amerum
TOJIbKO, YTO OH HE CBSI3aH C aJrOPUTMOM METOJa; ¢,u €CTb "npeacraBures”

aneMeHTa u B npocTpancree U, .

Bce BBemeHHBIC TPOCTPAHCTBA W OMEPATOPbl MOXKHO HM300pa3uTh Ha cXeMme
(puc. 1).

Puc. 1

()

o o *
HepeHz[eM K BOIIPOCY O CXOAUMOCTH HpI/I6J'II/DKeHHLIX PCUICHUH U ° K TOUYHOMY U .

HpI/I 3TOM, KOHCYHO, CHUTACTCA, YTO (2) — IIOCJIEAOBATC/IBHOCTD ypaBHeHHﬁ.

OINPEJAEJAEHHE 1
Mepoii annpoxcumayuu ypasuenusa (1) ypasnenuem (2) na snemenme u € D(A)

Ha3bIBACTCS YUCITO
Vn (u)= ”Anq)nu - WnAu"

['oBoOpAT, UTO MOCNENOBATENBHOCT ONEPATOPOB A, AINPOKCHMHUPYET Omepa-

TOp A Ha BIIEMEHTe U, eClId Yn(”)—ﬂw 0.
n

[lyctb §,, — HexoTOpas GeCKOHEUHO Masias BeIUUHHA. Y CIIOBUMCS FTOBOPUTD, UTO
ypaBHEeHHs (2) anmpoKCUMHUPYIOT Ha 31eMeHTe u ypaBHeHHe (1) ¢ nopsakom 9,
ecau v, (u) =0(9,).
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u A4 > Au
0, Yy
A, _
O,u d
A, ¢ u
Puc. 2

®dopmyna, omnpenenstonias Mepy amnmpoKCHMAIWH, JITKO 3allOMHHAETCS ¢ TIOMO-
IIBIO CXeMBI (pHUC. 2), KOTOPYIO CIIeNyeT COMOCTABUTH CO CXEMOM, H300paKeHHON
Ha puc. 1: Mepa anmpoKCUMAIMK €CTh HOPMa pa3HOCTH IBYX 3JIEMEHTOB, YKa3aH-
HBIX B TIPABOM HIDKHEM KpyKouke. [TOsICHUM CMBICT Mepbl allmpOKCUMALIH e1e
cnenyromuM obpazoM. Kaxneiii smemeHT u € D(A) ecTh pellleHWe ypaBHEHUS

Au = f , rae f = Au. CoOTBeTCTByIOIllee ATOMY ypPaBHEHHWIO TIpHOMKkeHHOe"
ypaBHeHHe ecTb  A,u, =fn, rae fn = \p,,j_‘ =y, Au. Ilostomy v,(u)=
= H An(pnl_[ - f n

"npubamxkeHHoe" ypaBHeHue "MpeacTaBuTesis" TOUHOrO PelIeHUs.

— HOpMa HCBA3KH, KOTOpad MNOAy4YacTCA IIpU IMOACTAHOBKE B

OINPEAEJNEHHE 2
Bynem roBoputs, UTO Kapracvl NPUOAUICEHHBIX PEUEeHUN CXO0OAMCS, €CIH BbI-

— 0.

* *
MOJIHAETCA COOTHOLEHHE “ QU —u,

Teopema 1
(0 cxoAMMOCTH KApKACOB NPUO/IHIKEHHBIX PeleHui)
IlycTs cymecTByerT pemieHue u° ypasHeHus (1) U MycTh IIPH HEKOTOPOM A CY-

LLIECTBYET OrpaHUYEHHbIH 00paTHbIi oneparop A, ' Torna

< v, ("), 3)

4,

*
H Ou —u,
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-1
U eClIU OrpaHHYEHHbIE OMEpaTopbl 4, CYLIECTBYIOT IPH BCEX HOCTATOUHO
OOJIBIIINX 11 U

A;l “Tn (u*) -0, (4)

TO KapKachl NPUOIMIKEHHBIX PELICHUH CXOAATCSI.

Jloka3zaTejbCTBO

CxoaMMOCTh KapKacoB npu ycioBuu (4) cpasy ke cieayet u3 (3), mo3TOMY TOJILKO
3TO HEPABEHCTBO U TpebyeTcs A0Ka3aTh. [10cKoNbKy

* -1 -1
u, :An fn :An an u f:AU*a
TO
s s -1 s -1 -1 * *
ou —u, =4, 4,0,u —A, vy, f=4(4,0,u —v,Au ),
U OTOMY

<[4 A4, |-y, ). -

H Pt — 1ty Ay’ —wnAu*H =

&
Caencrsue. Eciin oneparops! 4, annpokcUMUpYIOT oneparop A Ha peLueHuu u
M €CJIM MPU JOCTATOUHO OOJBIINX 11 CYIIECTBYIOT HEMpepbIBHEIC 00paTHBIE Onepa-

A, < C), TO KapKachl TIPHOIIKEH-

TOpbl A, ' 1 onn PaBHOMEPHO OrpaHUYCHBI (
HBIX pe]l[eHI/Iﬁ CXOOATCA.

Q 3ameuanmne 1. [lone3Ho umeTh B BUJLY, UTO Mepa anmpoKCUMAaLMK HA TOYHOM
An(PnU* _fn .

Ouexka (3) B CBS3U C 3TUM NPUOOPETAET CMbIC/] OLIEHKH MOrPeLHOCTH "MNpu-

*
peuteHun Y, (# ) ecTb, Kak 00 3TOM yxke rOBOPUJIOCH paHee,

%
OmKeHHOro pelleHus” @,y ypaBHeHUs (2) uepes HOpMY €ro HEBS3KU H MO-

JKET PacCMaTPUBATLCS KAaK YaCTHbIM Cilydal OLEHKM, yKa3aHHOU B meopeme [
uz § 1.

O 3ameuanne 2. HedopmasibHbIH CMBIC CXOAUMOCTH KapKacoB onpejessiercs
TPAKTOBKOM pelleHHus NpUOIMKEHHOTO YPAaBHEHHS B KOHKPETHBIX METOJax.

- *
[osichum 310 nNpumepom. OObIYHO UCKOMBIH 3iieMeHT u €U ecTb yHKUMS,
3ajaHHasi B HEKOTopoil obnactu. Yacto (Tak 310 OyJAer, HanpuMep, B MeTo/1e
CeTOK) Kapkac MpUOMMXKEHHOTO PELICHUS MOXHO TpPaKTOBaTh Kak TaOiauity
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npubsimkeHHoro peiuenus. Ecau onpeaenuts onepatop ¢, TakuMm obpasom,

yToObl (B)YHKIIUM % OH CTABHJI B COOTBETCTBHE TAOIMILy 3HAYCHWH HTOW (yHK-
MU B TEX KE y3/1aX, TO CXO/IMMOCTh KapkacoB Oy/eT 03HauaTh 0Jin30CcTh (npu
JIOCTATOYHO OOMBINUX #1) TAOIHIl TOUYHOTO U MPUOITHKEHHOTO PEIICHAM.

OOGparumcst Tenepb HENoCpeJACTBEHHO K BOMPOCY O CXOAMMOCTH NMPUOJIMIKEHHbIX

pewennii 1.

Teopema 2
(o cxoauMocTH NPHOJIMKEHHBIX peleHnii)
IycTb cyliecTByeT TouHoe petuenne . [ycTh npu HEKOTOPOM 72 CYLLECTBYET

orpaHuueHHbIi 00paTHbIN onepaTop A;l . Torpa

A

| =] <@l | 42" |- vty | Buoi” —a]. (5)

Ecnu orpannuennslie oOpaTHble onepaTopbl A, ! CYLLUECTBYIOT IPU BCEX JOCTA-

TOYHO OOJIBIINX # U BEITONHAIOTCS COOTHOIICHHUS

[0l 4" - va @) >0, Brou” >u,

(n) * s«

TO U =Qu, DU .

IlOKaSaTe.]'leTBO

Jloka3aTenbCTBO 3TOM TEOPEMBI CPasy Ke CBOJUTCA K JOKA3aTeNLCTBY HEPABEHCT-
Ba (5). OueBuaHO, UTO

Wyt =Gt —ut =, () -0, u")+P,0,u" —u"
Orcrona
| =<l

I[J'lﬂ 3aBCpUICHUsl JOKa3aTe/ibCTBa OCTACTCA BOCIOJL30BATLCA U1 OLCHKH BCJIU-

* * — & *
Uy =@t |+ @y~

* *
YUHBI ‘ U, —Q,u H HepasencTeom (3). W
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