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MUHUAJIBHBIE BETBU PEIIIEHUN HEJMHENHBIX YPABHEHUN U
ACUMIITOTUYECKUE PETYJISPU3ATOPHI

ITony4enbl focTATOUHBIE YCIOBHS CYIIECTBOBAHUS H €IHHCTBEHHOCTH PEHIeHni MaKCHMAIBHOIO NOPSI-
Ka MaJIOCTH HeJIMHeHHBIX }’paBHeHHﬁ, 3aBHCANIHX OT NapaMeTpa. BBE,-_'IEHBI NOHATHA JI€BOI'O H NpaBoro acHMIIl-
TOTHYECKOTO PEeryJisipH3aTopa JUHeHHOo oneparop-byHkuun B(\), orBevalomieil JHHeapU3alMH HCXOJHOTO
HesmHeliHOrO ypaeHenus (1). B cayuae, korna A = 0 sisnsiercsa dpearonsmosoii Toukoit B(M), gan cnocob
MOCTPOEHHS TAKHX Perynsipu3aTopoB. Ha 370l ocHOBe npeiozkeH HOBbIN METO/ IOCNE0BATEIbHBIX TPHOIH-
JKEeHHI, CXOIAINICH K BeTBH MAKCHMAJIBHOTO IIOPS/IKA MAJIOCTH [IPH HYJIEBOM HAavaTbHOM NMpubianxenunn. B
oTiuane ot pabor [3, 6] B 3TOM METOIe He HYXKHO 3HATL XOpPOIIee HAYATLHOE NPUOIHKEeHHe UCKOMOI BOTBH.

IIycts E). E; — H6anaxoBsl npocrpancTsa. PaccMoTpumM ypaBHeHune
B(A)x = R(z, A) + b(A), (1)

rjae A NpUHAJIe’KUT OKPECTHOCTH HYJISI THHEHHOTO HOPMHPOBAHHOTO mpocTpaHcTBa A, B(\)
— JIMHelHasi onepaTop-hyHKIMs ¢ WI0THOIH B E) 06/1acThio onpeae/ienus, He 3aBuCsIIeil OT
A. Hemuelinbiit oneparop R : Q) C E;} X A — E, npeanosaraercss HeMPEepPLIBHBIM 110 T H A
H HenpepbiBHO auddepeHIupyeMbiM 10 & B cMbiciie Ppelie B OKPECTHOCTH HYJIS, TPHYEM
IR(z, M)I| = O(||=]|"), 1 > 1.

Oyukuus b(A) : A — E5 HenpepsiBHa 110 A, npudem |[b(A)|| = of||A]|™).

[IyveTh w — OTKPBITOE MHOXKECTBO B A\, 3aMBIKAHUIO KOTOPOT'O MPUHAJIEKUT TouKa A = (.
Takoe MHOXKECTBO HA30BEM CEKTOPHAJILHOIT OKPECTHOCTbIO TOUKHM A = () M BBeJeM cJie/lyiolee
VCJIOBHE

I.llB‘l(A)H:O( L) mpu w > A 0.

TP

PacemorpnM 3a1auy nocrpoenus peurenuii x(A) — 0 npu w > A — 0 vpasuenus (1). Tax
Kak B cuily yeaosud L. omeparop B(0) He siBIsieTcsl HeNPEPHIBHO OOPATHMBIM, TO YPaBHEHHE
(1) MoxkeT He MMeThb MAaJIbIX PEHIeHHMH WM HMETh HeCKOJbKO TAaKMX pelleHuH pa3jimdHbIX
nopsiaKoB Masoct (1, 2, 5, 6].

ONPEIENEHUE 1. Pewenue x(\) Hazoeem munumaivroli 6emevio, ecau ypasrenue (1) He
uMeem marvs peuenuli boree 6vicokozo nopadka maaocmu, vem ||z(A)|| npuw > A — 0.

TEOPEMA 1. Ilycmv ewnoaneno ycaoeue I., npuvem m > p - ﬁ Tozda ypasnenue (1)
umeem 6 obaacmu wy C w edunemeernyw munumasonyro eemes (). Boaee mozo, nocae-

dosameavrocms T, (), 2de
Tm = B ' (A (R(Zm-1,A) + (X)), zo =0,

cxodumea K Imoli eemsu.
B cuny onenku 1. 4 HeM30e:KHBIX MOrpeNIHOCTEl BHIYUC/ICHUIl MOCTPOEHHE TOC/IeI0BA-
TeJIbHOCTH Ty, Tpebyer peryisgpusanuu [1]. 9Tor Bonpoc paccMOTpuM HHKe.
def - &
Hanee B(0) = By — HOpMAaJbHO pa3pemnuMbiil OepaTop HYJIEBOTO HETepPOBa MHIEKCA
(kpaTko, dpearoasmos oneparop), dim N(By) = n > 1. BBeaem ero nceBaopesoJibBEeHTY
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HImuara 2]
L= (Bo+ ) {-ma)
1

1 oboznauenne A(A) o B(A) — By. 3nech ; u z; GHOPTOrOHAILHBI K GA3UCHBIM 3JIeMEHTaM
©; € N(By) u ¢; € N(B}) coOTBETCTBEHHO.

[Tycrn

IL [[A(N)z]| < a{A)(||=|] + ]| Boz]|),

rae a(A) = 0npuw > A — 0, b — const.

Torma A(A)[ — HenpepbiBaas oneparop-dyukius u onepatop I — A(A)I' menpepbiBHO
obparum B obaacti w; C w, rae |[[AMNT|| < 1.

ITycrs

IIL. det((I — A(A)) P A(N) i, n ) ~ cl| M|

Eciim A(A)I nocraro4so riaiok OTHOCHTEIBHO A U

det(D (AT AN)pi, ) ~ el [Al|°,
i=0

rae p > a, 1o yeaosue 111 6yaer Beimosineno.

JIEMMA 1. Ilyemo svinoanenw yeaoeus I IT1. Tozda ycaosue I 6ydem evinoaneno ¢ nopad-
KoM P.

Hanee B(A) = By — ABy, tie A € R, ||Biz|| < a(||z|| + b||Boz||), By — dpearonsmos.

[Tvers

IV. DnemeHTs {tpgk)},z’ =1,n,k=1,p;
Topa By, a GyHKIMOHAIIEI {¢§’°’}_,z’
oneparopa Bf (cMm. [2]).

Torna ycnosue I Oyaer BHIOJNIHEHO B MPOKOJOTOH OKPECTHOCTH TOYKH A = () ¢ mopsii-
KOM p = max(p,...,pn) 1 upumenumMa Teopema 1. ITokaxkem, 4TO B ITOM CJIydae MOMKHO
NOCTPOUTH Pery/IsPH30BAHHBIA METOJ| MOCJIeI0BATEIbHbIX NPUOJNAKEHUH /1 BHIYHCICHUS
MHHHMAJbHOIl BeTBH, He Tpebyrommii obpamenus oneparopa B(A).

00pa3yioT nosusli Bi-KopaaHos Habop onepa-

Pi
1,n,k =1, p; obpasywor nonneiit B}-»kopaaHoB Habop

ONPEOENEHUE 2. Junetinod onepamop T'(\), onpedeaennwti npu A € w, ecmv aeswili
acumnmomuveckul peeyaapudamop onepamopa B(A), ecau li,{nor (MB(A)z =z npuVz €
WIA—H
D(B).
AnasornyHEIM 00pa30M BBOIUTCH MPABbIH aCUMITOTHYCCKUI Perysapu3aTop ollepaTropa

B()).

JIEMMA 2. ITyemo B(A) = By — AB, u swnoaneno ycaosue IV. Tozda onepamopwi

(A “r_ Z Z /\_(, @[!5”""1"*))992”,

no P

de 1 _
L) F T =33 5ol

i=1 s=1 %

bydym coomeemcmeenHo AEBBM U NPABHIM ACUMNIMOMUNECKUM DE2YAADUIAMOPAMU ONEPa-
mopa B(X).

162



MuunMaTpHBIE BETBI PeHIeHHH HeJTHHEHHbIX YPaBHEHIHIT

Jloka3zaTesIbCTBO CJIeVeT U3 ONePaTOPHBIX TOXKIECTB
[i(A)(By— ABy) =1 — A'By,
(By — AB)[.(A) =1—- AByI.

TEOPEMA 2. ITyemv B()\) = By— ABy, ||R(z, A)|| = O(|z||), ||b(V)|| = o(|]A]™), svinoanerno
yeaosue IV, p = max(pi,...,pn),m > pr.

Tozda ypasnenue (1) umeem eduncmBEHHYW0 MUKHUMAALHYW0O 6emeb peuienut T(A). Ilo-
pAdoK manocmu smoti semeu bosvuie wem .

Hocaedosamervioems x, = N/ Dy, 2de u, — pewenue aunetinozo ypasrenus

(I = AT'By)u, = /\_pﬂ_lrg()k)(R(iEn_l, A) + b(A)),
tig= 0.1 = 1,20

CTOdUMCA K MUNHUMANDHOT 8eMEU 6 okpecnHocmu mowku A = 0.

JloKaszaTebeTBO MCNOJb3YeT pasjlokeHue npoctpadcts Ei, By, nemmy IlImuara [2] u
pabory [6].
CHEACTBUE. ITyemy 6 ycaosuar meopemvi 2 (B, ) = Ok, i,k =1,...,n, ede {p;}7 —

6azuc 6 N(By), {¢;}} — 6asuc 6 N(B}). Tozda p = 1 u nocaedosamenvrocmo x, = A=y,
ede

(Bo+ (-2 = ABy)un = A1 (I - —2 00)2) (R(@n-1, A) + B(A)),

u =0, n= 1._2,...
CcTOodUMEs K MUHUMAAGHOT 6EMEU PEULeHU.

B nonosinenne pacemorpum audpdepeHIuANBHEIN OepaTop

d d
L (a) = EBO ~By;

rae By — dpearoasmos onepatop, dim N(Bp) = n > 1. 9ToT onepaTop He pa3pelieH OTHOCH-
TeJIBLHO MPOU3BOIHOM U B 3TOM CMBIC/Ie CHHTYJISAPEH. JleMMma 2 mO3BoOJIseT ero peryjisapu3oBaThb.
eficTBuTeIbHO, IO AHAJIOTUH ¢ JeMMoit 2, mpu ycaosun [V BBegem omeparTop

TR ) DU

=1L k=1
TOP,H,& 6}’,ﬂeT BBITIOJIHEHO OMepaTopHOe TOXKIAECTBO

d. . d d
L= (5 Bo—B1) = =
e CIpaBa OnepaTop paspeileH OTHOCHTEIbHO Npou3BoaHoii. [losTomy onepaTop Iy( %) ecre-
CTBEHHO HA3BaThb JIEBBIM PEry/ISpU3aTOPOM CHHIYJISIDHOTO OIIepaTopa L( ;). AHajoruuHoO
BBOJUTCH ero mnpasbiii peryasipusaTop. OrMeTnm, uto B Bhipaxenun L dt) BMECTO OIlepaTo-
pa auddepennnpoBaHus MOTr Obl CTOATH JIIOOOH JAPyroit oneparop, nepecTaHoBO4HLI ¢ By 1
By. Peryasapusaropsl I’;(%) MOKHO NIPUMEHUTH IPH HCCJIEJIOBAHHM BHIPOXKIEHHBIX audde-
PEHIMAIBHO — ONepaTOPHBIX ypaBHeHuil ¢ BeIpoxKaeHueM |3, ri. 4|, |7]. Tose3us oun u npu
pemennn GudypKauMOHHBIX 33124 /is cucrem Baacosa-Maxkcsesua [4].

- rBl?
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