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T'nasa 14. UTEPAIIMOHHBIE METOJAbBI PEIITEHN A CUCTEM
JIMHEVHBIX AJITEBPANYECKUX YPABHEHUI

Meton mpocToii nTeparun

Bce 1o cux mop paccMarpuBaBIINECs HAMHM METOJbI PEIIEHHsI CUCTEM OTHOCUJINCH K KJIACCY NPAMbBLT METOJOB:
OHU TPUBOJW/IN K PEIICHUIO 33 KOHEYHOE YUCJIO MAroB. 371eCh MbI PACCMOTDPHM OJMH U3 UMEPAUUOHHHIT METOI0B —
MeToH, npocmot umepayuu.

IIycTh cucTema n JIUHEHHBIX YPAaBHEHWIT C N IEPEMEHHBIME 33/1aHA B BUJIE

x=Ax +D. (14.1.1)
Hauunas ¢ mpoussomsHOro sexkropa (%) mocTpouM mocieoBaTesHOCTS

e = Az©@ 4 p . 2 = Ag*=D 4p (14.1.2)

Teopema. Eciu ||A|| = ¢ < 1, 1o cucrema (14.1.1) mmeer emuHCTBeHHOE pernenue, npudeM st modoro (%)
nocsenoBarenbHOCTh (14.1.2) cX0QUTCs K 9TOMY PEIIEHHIO.
Hoxazarenncrso. Paccmorpum opsoponuyio cuctemy (I — A)x = 6. Eciu ¢ — ee pemenne, 0

z = Az = |[|z[| = ||Az|| < glz[| = = = 6.

IMostomy det(I — A) # 0 u cucrema (14.1.1) umeer enuucrBennoe pemenue. O603HAYUM €r0 T ¥ BBIYTEM U3
(14.1.2) pasencrBo T = AZ + b. [lomyunm

a® — % = AzF~V) — A%, orxyza

o™ — & = |A@® - 2)| < q-lz*D ~F, re. (14.1.3)

le® —Z|| < ¢* - [|+® —F| =0 npu k— +oc.

Teopema J0Ka3aHA W, KPOME TOrO, YCTAHOBJIEHO, YTO MOCAEA0BATEIbHOCTL (14.1.2) cXOmUTCa K pereHuo He
MeJJIeHHee, YeM IeOMeTpUUecKasl IPOrpeccus CO 3HaMeHaTeeM (.
U3 (14.1.3) u HepaBeHCTBA TPEYTOJBHUKS, UMEEM

Il 2| < la® — 2@+ lo® — 3| <
< [lz® D —z®| + g ]2*D —F|| wm
|tk — (8]
1—gq ’

Takum 00pa30M, IPEKPATHB UTEPALMHU, KOT1a HOPMa, PA3HOCTU JBYX COCETHHMX IMPHUOJIMKEHUH CTaHET MEHBIIE,
gem £(1 — ¢), MBI IOJTyIUM DEIIEHWE C TOrPENTHOCTHIO He OoubImelt, 9em € (mo mHopme!).

lz*~ — 7| <

Samveuanue. Mooicho noxasamsv, wmo OAHO3HAYHAS pa3pemuMocTb cucreMbl (14.1.1) u cxoqUMOCTH HMpPOLECCa
NPOCTHIX UTepauuii K pemenuto obecreunBaercst yeioBueM |A(A)|mqer < 1. IIpm oM, npasna, He paboraer oneHKa
ckopocTu cxopumoctr (14.1.3).

IMpumep. Cucremy Bx = b ¢ MOJOXKUTEIHLHO OMPEIEIEHHON MaTpulieil mpeodpa3yeM Tak:
z=(I—-aB)x+ab (14.1.4)
31ech o — IOJIOXKUATEIBHOE, TIOKa, IIPou3BoyibHOe unciio. Obo3naunm A = I — aB. Torga
AMA)=1—a)(B) <1 (B nonoxureabHO ONPEIETIEH]).

BuaHo, 4T0 ¢ pOCTOM (@ COOCTBEHHBbIE YMCIa MATPHUipl A "mon3yr"no 4ucioBoil ocu BJIeBO OT enuHuIbl. [lo-

CKOJIbKY A 3pMuTOBa,
Al = omaz(A4) = max (|Amaz(4)]; [Amin(4)]) -

Hauwmennbimero 3uauenus || A|| mocruraer, oueBunno, KOraa Apmin(A4) = —Amaz(A), T€. 1pu

1 — @mas(B) = — (1 = @Amin(B)) -

1Panee Mur y2Ke PaCcCMOTpEeJIN OAUH HTEPALUOHHBIN MeTon — MeTox fAkobu (1m.8.2).
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Orcrona
2
a= ,
)\maz (B) + )\min (B)
2Amin(B) 2
A=) A =1- e =1- . 14.1.5
14l maz(4) Amaz(B) + Amin(B) 1+ cond(B) ( )
B TIOCJIE THEM paBeHCTBe queHo, YTO OJIA MTOJIO?KUTEJIIBHO OHpeﬂe.f[eHHOI‘/‘I ManI/II_U)I
mar )\ma.?:
cond = Imaz — Zmaz
Omin Amin

Aram3 (14.1.5) nokaseiBaer, 9To npu GOIBIIOM YnCIE O0YCIOBIEHHOCTH MATPULBI KOY(DdOHUIMEHTOB paccmar-
PHUBaeMOil CHCTEMbI 3HBMEHATE b reOMeTprdecKoii nporpeccur B (14.1.3) 61M30K K €IUHULE, T.€. UTEPALUU CXOIATCS
MEIJIEHHO, a 3a CYET BBIYUC/IUTEJIbHBIX HOFpeHIHOCTeI‘/‘I MOTYT U PACXOOUTHCA.

‘ Hukakumu MeTomamMu HEJIb3sT XOPOIIO PEIUTh IIJIOXYH0 CucTeMy! ‘

Ha npakTuke curyarms OCJIOXKHSETCS HE3HAHUEM COOCTBEHHBIX YUCET MATPUIHI KOIDPUIIMEHTOB CUCTEMBI. BMe-
CTO HUX OOBIYHO MCIOJIb3YIOTCS HEKOTOPBIE UX OIEHKH. [101pobHOE pacCMOTpeHne 3TOM MTPOOIEMBI BBIXOIUT 33, PAMKHU
HAIIIEr0 Kypca, KAK U PACCMOTPEHNE IPYTHX, 00Jee CI0XKHBIX UTEPAIMOHHBIX METOI0B.

14.2. NtepanmmoHHoe YyTOYHEHHUE peIeHni
CUCTeMBI JIMHEHWHBIX ajiIre0pandecKnx ypaBHeHUH

B riaBe 1 6611 OAPOOHO PACCMOTPEH OIWH W3 MPSMbIX METOMOB pemenusi cucrembl Az = b — meron Taycca-
Kopnana. IIpu 3Tom npeamnonarasock, 9To apudMeTndecKre OmePAlny BBIOIHSAIOTCS TOYHO. B peajibHOM KOMIIBIOTEDE
BCJIEICTBHE KOHEYHOCTH PAa3PsiIHOM CETKM 3TO yciaoBue Hapymaercsi. [lo3romy HallqeHHbIN JIF0ObIM PSIMBIM METOZ0M
sexrop (%) ne Gyzner, BooGwe rosopsi, pemennem cucrembr (Az(?) # b), u HeBsIZKA OKAKETCST OTIMUHON OT HyJIsL:

d® =b—Az® £9.
[onpoGyem monobpars taxoit BekTop Az ("106asky"k (), 4TOGBI BHITOMHAIOCH PABEHCTBO
Az® + Az) =b.
Uckomerit Bexrop Az(®) maiinem, pemas cucremy
AAz =b— Az(® =4O

C TOMU 2Ke MaTpuIleil, TeM Ke MPAMBIM METOIOM.

TIOHSITHO, YTO M3-33 HETOYHOCTH MAIMHHON apudmernkn nomydennsii Bektop () = (0 + Az(®) maxxe ne
6yzer, BooGme rosopsi, pemenmnem cucremb (Az() # b). Haxoamm HOBYIO HEBS3KY U T.T,

Ms1 nocTpoOW/IM UTEPAIMOHHBIN TPOIECC

AR = b Ag®) gD — g0 4 AR

rae Az(*®) — nogygernoe mpsivbiv metomom "permerwe ciucremsr AAx = dF) .
pit Yy p 1, p

BaMe‘{aHI/Iﬂ. 1. BbI‘-H/ICIIeHI/Ie HEBA30K JJOJI>)KHO BBINIOJIHATHCA B apI/I(l)MeTI/IKe MOBBIIIEHHOI TO‘-IHOCTI/I, MHa4e ure-
panuu He obecriedyaT yTOYHEHUS.

2. Ecyiz npsimoii MeTOJT OCHOBAH HA, KAKON-HUOY b (DAKTOPU3AIMY MATPUIBI KOIDMUIMEHTOB CUCTEMBI, TO 3Ty
GbakTOpU3AIHUI0 — CAMYI0 TPYIAOEMKYIO YacTb pabOThl — CjIeAyeT BBIMOJHUATH ONWH Pa3, MOIYIEHHbIE COMHOXXUTEJN
XPAHUTh U UCIOMB30BATH HA KAXKJIOM IIIare UTEPAINH.

3. ITonpo6Hoe ucciieoBaHMe OMHUCAHHOIO MPOILECCa YTOYHEHHUs PEIIeHUs MMOKA3aJI0, UTO [JIsi HE OYeHb I1JI0XO
00yCJIOBJIEHHBIX CUCTEM OH CXOIHUTCS YPE3BbIYANHO OBICTPO: TPU-YEThIPE UTePAK 00ECIIeINBAIOT [TOJIy YeHNE PEIeHNsT
¢ MAIIUHHOM TOYHOCTHI. OTCYTCTBHE XKe CXOOMMOCTU CBHUIETENLCTBYET 00 O4eHBb OOJIBIIOM YHCIe 00YCIOBJIEHHOCTH,
4TO OOBIYHO O3HAYAET, YTO ITY CHCTEMY DeIIaTh He CIIeyeT.

Mb1 HACTOSITETLHO PEKOMEHIYEeM HCIIOIB30BATH JJIsI PEIIEHHSI CHCTEM JUHEWHbBIX yPABHEHUH TOJIBKO
61OIHOTEYHBIE IPOTPAMMBI C UTEPAIMOHHBIM YTOYHEHUEM.




