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CBA3b BXOOHbIX MAPAMETPOB LIENEWN
CO CNEKTPOM MATPUL OOHOPOOHOIO BASUCA

M.U. pamm
r. YensbuHck, OYplry

CrekTp COOCTBEHHBIX YMCEJI MAaTpPUIl COCTOSIHUS LieTeid B OJHOPOAHOM Oasuce
MOXET CJIY>XXUTh OCHOBOM [JISI ONTUMMU3ALMM ITAPAMETPOB IMOAKIIOYEHUS OIHOM
CJIOXHOM 1enu K apyroil. Hanvuue coBpeMeHHBIX CTaHAAPTHBIX KOMITBIOTEPHBIX
nmporpaMM pacyéTa COOCTBEHHBIX BEKTOPOB M YHMCEN AejiaeT IpeanaraeMble Ipo-
CThle TeOpeMbl HauboJiee MPOM3BOAUTEILHONM OCHOBOM IS pacuéTa mapaMeTpoB
ONTUMAJIILHOU Tiepenayd MOUIHOCTEN.

[pemnoxkennpie B [1] MeToaml CcoTNacoBaHHA
CJIOKHBIX LieTieil Ha YPOBHE CHEKTPaibHOTO paciueil-
JEeHHs MATpUIl OJHOpOAHOrO Oa3uca ONTHMH3MPYIOT
nepenayy CyMMapHOM MOIMHOCTH 4epe3 cedeHHe S
(puc.1) conpshkeHMA ABYX UeleH — reHepartopa ¢ Mar-
puuHO-BeKTOpHBIMU napamerpamu EG — RG n Ha-
rpy3ku ¢ napamerpamu EL — RL. Hmwke nokasaso,
YTO B HOMONHEHHE K 3TOMY OOLIeMy pemeHHuio CHeK-
Tpaibhas OCHOBA IIO3BOJIAET TaKkKe OLUEHMTH AWalia-
30H CKAJAPHBIX BEJMYMH BXOIHBIX CONPOTHBJICHHH H
peabHO JOCTHKUMBIX MOIMHOCTEH B CEUEHMH CONpA-
xeHus And ool 3amaHHON HepacuieHnEHHOH CcXe-
Mbl. B M3BECTHOW JMTepaType, ‘Kacarolieics Takux
ouenok ([2], [3] u op.), cnexTpaibHBIE XapaKTePUCTH-
KM MartpHll He ucronab3oBanuck. OCHOBa I TAKHX
OLICHOK ONHMCaHa Jajee B (opMe HECIOKHBIX TEOPEM
J7ISt TAHEHHBIX UK JIMHEaPU30BAHHBIX LeTIEH.

H3gecTHO, YTO MATpHIbLI CHCTEM YpaBHEHHH CO-
CTOSHMS LieTiel B OHHOPOAHOM 0a3uce NpakTUUECKH
BCErJa SBIAIOTCS TIONOKHTENBHO ONpeenEHHBIMU
[4]. Oro o3HaUaeT, YTO OHHU MOIrYT CIYKUTH OCHOBOH
JUTA KBaJpaTHYHOTO (yHKIMOHANA F, paBHOrO MOIL-
HoctH PR mortepy [5]. Pemenue mig KOHKpeTHOTO
COCTOSHHS Lielid B 0a3Hce KOHTYPHBIX TOKOB (pHc. 1)
Wi B 0asuce y3JoBBIX NOTEHINANoB (puc. 2) Bcerna
COOTBETCTBYET MUHUMYMY (YHKIHOHAIA H MHHAMY-
MY JEKTPUYECKHX 10Teps B Lenu. Hanpumep, xax a1
CBA3HOM, TaK M [U19 HECBA3HOH Lieneii 1o puc. 2 noTepH
MOTYT ObITh 3aIHCaHBl ¢ OMOIIBI MaTpHis. G npo-
BOAMMOCTEH [ETTH U BEKTOpa ¢ TIOTEHILHAIOB B BUIE

Pa3HHUNKG] OBYX CKAIAPHBIX HPOU3BEACHUH —~ MOMIHOCTH

PR u ynsoenHO#N MOIHOCTH PJ HCTOYHHKOB:
F=PR-2PJ=¢' -G-¢9-2-¢"-J. (1)
B uyacTtHOM clyuae, koraa BEKTOp TOKOB J oxa-
3aNcst OTHAM W3 cobcTBERHBIX BekTopos V® Matpuim:
G (k= 1, 2, ...n) upu cooTBeTCTBYIOLIEM €€ colCT-
BEHHOM 4Hce Ay, cucteMa G @ = J U3 1 YpaBHEHHH

JJIS TOTEHIUANOB ¢ CTaHOBHUTCSH HabOPOM M3 # CKa-
napHbIX cTpok A, @ = J= V¥, Takoe cocrosuue nemu

B [6] Gbu10 peIOKEHO, HO IPUMEPY TEOPETHIECKOH
¢$U3MKY, Ha3bBaTh O6a3UCHBIM.

CoopmynupyeM ¢yHAaMEHTaNbHOE MONOXKEHNUE
B 3TOH CBA3HL.

Teopema 1. lenb MoxeT HMETh CTONBKO Oazuc-
HBIX COCTOSHHIl, KaKOBa Pa3MEpHOCTh ONMCAHUA ef
COCTOSIHM B OHHOPOIHOM Oa3Hce.

VTBepXIeHHE CHEeOyeT H3 CKa3aHHOTO BBILE O
TIONOKUTENBHOH ONpenenéHHOCTH MaTpul nxh CHUC-
TEM ypaBHEHUH B OZHOPOIHOM Oasuce (To €CTh, MO-
JOXKUTSIBHOCTH BCEX A, ABLAIONIMXCA NPOBOAHMO-
cramu gOk=1, Hecmszuo# mermu puc. 2). Takue MaT-
pu1p! 0061a1a10T HOTHEIM HA0OPOM U3 71 COOCTBEHHBIX
B3aHMOOPTOIOHAJILHEIX BEKTOPOB M JAOIYCKAOT IIO-
cTpoenue $yHknuoHana (1), CBHAETENECTBYIOMETO O
peanusyeMocTH 0a3UCHOT0 COCTOSHUA LieTIH.

CocrosHus, oTaMyHEIE 0T 0a3uCHBIX (KOTHa Bek-
Top J BO3gelicTBus Ha uenk oOpasosan m>1 cober-
BEHHBIMH BEKTOpaMH CHCTEMBI) Kak W B (usuke, jo-
THYHO Ha3blBaTh KOMOHHALIMOHHBIMH, MOCKOIBKY HX
BCEr[a MOXHO MpeAcTaBUTh Kak NuHefiHble koMbuHa-
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Puc. 2. Npeobpa3oBaHue HECBAIHON LENu B CBA3HYHO
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Tpamm M.N.

Cesn3k 8xodHbIX Napamempos yenel
€O Ccriekmpom mMampuy, 00HopodHo20 6asuca

1 6asucHbIX. KoMOMBalMOHHBIE COCTOSHNSA, B CBOIO
o4epelb, CTPYKTYPHPYIOT Ha m-MEpHbie (m< n) KoM~
OHHALMOHHBIE M NOJHBIE WIM 00INHe, COASpKalIMe
BCE #7 COOCTBCHHBIX BEKTOPOB MaTPHIIbI CHCTEMBI.

CymecTByIOT IPHAMEDHI PAaKTHIECKH HHTYHTHUBHO
TIPUMEHAEMBIX B pacd&Tax 3JIEKTPOTEXHUKH Da3HCHbIX
cocTosiHAM (pacdéThl CUMMETPHUHBIX TPEX(AzHBIX
neneil co CKaIIPHBIMH CONPOTHUBICHHSIMK A MHO-
TOTIPOBOAHOHN INHHBI, NPUBEACHHE TIAPaMETPOB Ma-
IHH K OCSM p—q ¥ T.0L).

JIrobas cBA3Hasd Uenb, JIT KOTOPOH OCYHMIeCTBH-
MO OTIHCaHME COCTOSIHHA B OAHOPOAHOM Dasuce, npH-
HA[JIEKWT K Tpynne (To ecTb, K MHOKECTBY, IIA 00b-
€KTOB KOTOPOTO BBIMOJHHUMBI Npeobpa3oBaHms «Tylna
u obpatHo»). OrnmcaHHe COCTOSHMS LENH TakoH
TPYONHL CYTh TO WM MHOE OpTOroHansHOE mpeolpa-
30BaHHE HEKOTOpOTO OOLIEro Mls IPYNIbI ONHMCAHUA
HMCXOIHOHM CHCTEMbI M3 HE3ABUCHMbIX YPaBHEHWH 1A
HECBSIZHOH «ITopok aromiehy uernu (puc.2). Croxbupl
V¥ oproronansuoit marpunst T (k = 1, 2, ...#) nepe-
xoma G = T-GO-T" ot MaTpuusi GO HecBA3HOM LETH K
marpule G CBS3HOH OKa3bIBAIOTCH COOCTBEHHBIMH
sexropamu G [7]. Matpuusr T, TakimM obpazoM, mpe-
JOTMpeensioT Kak 0a3ucHble COCTOSHUA CBA3HBIX Le-
rielt FpYTNBl, Tak ¥ BO3MOXKHBIE KOMOHHATIMOHHBIE.

B wactrOCTH, 114 HenH #=2 110 puc.2 Matpuga T
00s3aTeNnpHO OKaKeTCsd MATpHieH IUIOCKOTro Bpallle-
HHA ¥ 3afaBacMblil €10 TOT WIH MHOH Yroj noBopoTa
OnpeNeauT  HAmpasleHWA — NOJyocell  amimmca
(pTG(p =const COCTOSHWH @ ¢ ONHOH M TOH ke
MOIIHOCTBIO PR noteps. YUTS TO, 4TO TIOIYOCH Tako-
ro »JUTHNICZ BCeTOa HAampaBiicHbl 10 COOCTBEHHBIM
BEKTOpaM v matpusl G, MOKEM YCTAHOBHTHL IIO-
nokenus To4ex Al U A2 IBYX BO3BMOXKHBIX 0a3UCHBIX
cocroarmit uenn n=2 (puc. 3). Hanpumep, cocrossue
Al cooTBeTCTBYET MEHBIIEMY A=Ay, H3 ABYX c00-
CTBEHHBIX 4Mcen (JUIMHBI Honyocedl o0paTHO mporop-

@2? ;
\ Al /PJ———const

L >,
42 ol
~—PR=const

Puc. 3. Toukn 6a3UCHbIX COCTOSHWUIA

LIUOHAJIBHEl KBAJPaTHOMY KODHIO H3 COOCTBEHHBIX
YHCeNt).

InaBBo ciexys no annuncy PR=const, Ml niepe-
6upaeM COCTOAHMA LIENH ¢ OZHOH H TO ke BenuyH-
HOW BbiEJIAeMON B LENH MOIMHOCTH, HO C Pa3HBIMH
CyMMaM¥ KBaJpaTOB MOTCHLHAIOB Y3710B, IOCKOJIBKY

0,5
paccTosHue ((plz +q)22) OT TOYEK /10 HEHTpa -

Junca He ocTaéTcs IpH 3TOM IMOCTOAHHBIM. Jlerko
3aMETHTDb, YTO YIIOMAHYTOH BBIIIE TOYKE 41 COOTBET-

CTBYET HAaHMMEHBIIEE OTHOILIEHHE PR/ ((pl2 +(p22), a

Touke A2 — Hanbonemee. 3TH MUHAMAaKCHbIE CBOMCT-
Ba W3BECTHB! B JUMHEHHON aireOpe U pe3roMUPOBaHbI
Ha ciiy4yail MaTpuil r000# pasMepHOCTH B TEOpPEME O
TaK Ha3biBaeMOM OTHOINCHUW Penes [4]: mennumza

OTHOLIEHMS R((p)z (pTG(p/ (pT ¢ =X, MHHUMAaIbHA U

paBHA HaMMEHBIIEMY COOCTBCHHOMY 4YHCIY A1=Aq,
TOIJIA, KOI'ZIa BEKTOP () SBIACTCH COOCTBEHHBIM BEK-

TOPOM MATpPHULBI PA HAUMEHBIIEM COOCTBEHHOM 3Ha-
HEHUH Ap,, Marpuisl G; BenwduHa R(q)) MaKCH-

ManbHa M PaBHA HauDOMBIIEMY A, =My, TOTAR, KOTHA
BEKTOp ¢ sBJIAETCH COOCTBEHHBIM BEKTOPOM MaTpH-

el Opd HanbombiueM e& COOCTBeHHOM umcie., YuTs
370, JIETKO IpeobpazoBark BCE CKa3aHHOE B CIICAYIO-
Iee BeChbMa MOMe3HOe YTREPXKACHME s HeneH.
Teopema 2. Tlpu nutaHuy UEMHA OT MCTOYHUKOB
TOKA, BEKTOP KOTOPBIX €O3/a€T Ha y3Jax LenH Mpou3-
BOJIBHBIH BEKTOD ?cp|=const TIOTEHIMAIOB HEH3MEH-
HOH JNIyHBlL, TIOAaBaeMas WCTOYHHMKAMH B HEMb CyM-
MapHas MOLIHOCTh P MmakcumanbHa P=P,, B 6a3uc-
HOM' COCTOSHHH, COOTBETCTBYIOIIEM HAHOOJBIIEMY
COOCTBEHHOMY YHCHY Apy MATPULIBL TIPOBOAUMOCTEH,
U MAHUMabHA P=P_, B 0a3HCHOM COCTOSHHH, COOT-
BETCTBYIOIIEM HaHMEHbIIEMY COOCTBEHHOMY UMCIY
Anm: B moO6BIX npyrux GasucCHBIX WIM CMEIIaHHBIX

PR

Kpyrogro#

napabosons (
LMAMHAD

PR=(Go.¢)

JIMHHA
Jj mepececHus

rop.CCYCHNC HHJIPEHIIpaQ_
PR=const ple+g=1

W napabosonga
-4 1ap

Puc. 4. Mapabonong BUPTYanbHbIX NOTEPb U LUANHAP

Cepusa «3HepreTrka», Bbinyck 8
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AnekTpoaHepreTuka

CVOCTOHHHS{X IIpH TOM XX€ 3HAYCHUM O =const BEIH4N-

Ha P MOWIHOCTM HAXOAWTCSA B JMafia30HE MEXKAYy Be-
uuHaMu Py, >P >Ppp,.

TMpu obpareHy K MOPOXKAarOHIeH HECBS3HOH LIETH
YTBEPIICHAE TEOPEMbl 2 JIETKO AOKa3bIBACTCH AHANATH-
vyecku. B camom pene, npu n=2 (puc.2) W, HanpuMmep,
TIpH -©AMHUYHON CyMMeE TIOTEHIIHANOB HECBS3HOM LIENH
@ 01>+ @ 02%=1 crpaBeUTHBO BHIPAKEHHE:

P=0¢012 . g01+(1-901%)-g02.  (2)
Ilepras u sropas npowssoansie P mo ¢ 01 coot-
BETCTBEHHO PaBHBL:

dpP
——=2-¢01-g01-2-¢01-g02=0;
001 oul-g oul-g
2
dsp
———2=g01—g02. (3)
do01

W3 (3) cnenyer, uro npu @ 01=0 MOWHOCTH 3KC-
TpeMaiibHa U 3THM IKcTpemyMom nipu g01>g02 seaserca
MHHEMYM — PEaTH30BaHo 6a3HCHOE COCTOSHME TIPU Hau-
MeHpmeM coOctBennom umcae g02. Ipu g01<g02 u
¢ 01=0 sxcrpemymoM OydeT MakKCHMyM MOIIHOCTH.
OTMeTHM, 4TO B 3THX PacCyXICHMSX MOAPa3yMeBacTCs
obocuoBanHad B [1] UAEHTHIHOCTL CBOMCTB MOUIHOCTH
(bysximonana F) ueneit oHON rpyNIbL.

Emg Gonee npocTo NOHATH YTBEPKIAEMOE B TEO-
peme 2 npH obpaueHuH K puc.4, nzobpaxarolieMy B
TpéxMepHOM npocTtpaHctse (¢ 1, © 2, P) BauMorne-
pecedeHne TIOBEPXHOCTH CO3AaHHBIX B HEMM NOTEH-
uuanos (wumaEap ¢ 01%+ @ 02%=1) ¢ HOBEPXHOCTHIO
UTANTHYECKOTO Tapabononia BUPTYANIbHBIX NOTEPh

¢’ G HaGopa pe3HCTOPOB UEMH, CEUeHHEM KOTOPOro
W ABJILETCS IHIIC,
Iepeceuernne @01+

+(@02°=1=const ¢ ¢ IMIHNTHUECKUM TAPaBONOHIOM

KpYroBOFO  IHNUHIpa

PR= (pTG(p BHPTYaNbHEIX NOTEph 00pasyeT 3aMKHY-
Ty TpaekTopuro (puc. 4 n puc. 3; Touky A1’ u A2’
Haxonsarcs Ha ofpasyrowe# mwmuaapa). Todka max-
CUMAJIBHOM ‘BBICOTH! P, 3TOH TpaekTopuH o00s3a-
TENBLHO HAXOIWTCS HA MEHBIUCH TIOMYOCH, COBIANAIO-
nield ¢ coOOCTBEeHHBIM BEKTOPOM M1l HaubONbIEro
cob6ctBenroro yucna. CoOOTRETCTBEHHO, TOUYKA MHHH-
ManbHOU BBICOTBI Py, HAXOAHMTCE HA BEKTOpe HaW-
MeHbIero cobcreenHoro uucia. M3 puc. 4 scHo, 4ro
TPaeKTOpUs TIepecedeHus IWIHHApPa ¢ napabonaoniom
TIOTEPh HE MOXKET UMeTh OPAMHAT Oosiee Py, U MeHee
P, MOITHOCTAM BHYTPH 3TOTO AMAMNA30Ha COOTBET-
CTBYIOT nub0 0asuCHble COCTOSHHSA TPU IPOMEKY-
TOYHBIX MEXIY HauOONbIIUM W HAUMEHBIHM COOCT-
BEHHBIMM YHCIaMH CUCTEMBL (TIpH #>2) OXHOPOAHOTO
6a3uca, 1160 KOMOHHAHMOHHBIE COCTOAHUS 1IEIH.

C onucaHHbIME CBOHCTBAMH Ga3sHCHBIX COCTOS-
HWH TIeTIH HEMOCPENCTBEHHO CBA3AHO eIIE OJHO BECh-
Ma noste3Hoe nonoxenue. ChopMmynupyeM ero.

Teopema 3. Tlpn NMATAHHMM LEMW OT HCTOYHHKOB
TOKa, ITPOM3BONBHBIN BEKTOP KOTOPHIX MMEET MOCTO-
SHHYIO IUIMHY | J | =const, nogaBaeMad B HEIlb HCTOY-

HUKaMH TOKa CyMMapHas MOHIHOCTh P MaKCHMaJlbHa
P=P.,, B 0a3sHCHOM COCTOSHHH, COOTBETCTBYIOILEM
HauMeHbIeMy coOCTBEHHOMY GHCIY MaTpHLBl Npo-
BOAMMOCTEH, ¥ MunuMansHa P=P, B 0a3UCHOM CO-
CTOSHHMY, COOTBETICTBYIOIEM HaubomsieMy cobct-
BEHHOMY 4HCiy. B moOBIX APYrHX COCTOSHMAX TIPH
3TOM e 3HaueHun |J|=const BemuEHa MOMIHOCTH
HAXOOUTCS B IUaNa3OHE MEeXIy 3TUMH BelIMYuHaMH
Poax >P >Pro.

Jloka3aTenpCTBO 3TOr0 YTBEPXKHCHHMI M n=2
aHaJIOTUHHO BEIKIafaKkaM (2)-(3):

Jor’ 1-J01?
201 g02

ar 2-J01 2-J01

dj0l g0t g02

P11 ]

dg01> g0l g02’ ©)

BepHéMca k TpaekTOpHH iepecedeHis NHIAHAPa

P01%+ @02°=1 ¢ ommnTiyeckEM TapabonousoM

P= : (4)

07

PR=¢' G supryamsHeix noreps (puc. 4). B umcre
MHOKECTBA COCTOSHHN 1EIH, KOTOPHIM COOTBETCTBY-
IOT TOYKM TPAeKTOPHH HpH | ¢ [*=const, HaxomaTess u
TOYKH, KOIla HeHYJCBbHIM ABJSETCS TOJNBKO ONMH M3
TOKOB ucTOYHMKOB. Taxon ucrounuk J, (1 <5 < n)
co31aéT Ha $-M y3He MOTEeHLINaN @, OpAMO Iporop-

LHOHANBHEIH BXONHOMY CONPOTHBICHWIO R, . LemH

CO CTOPOHBI JaHHOTO y3na o, =J, R . Ilpu sTOM

MomTHOCTE P, = ¢ /Rm, BBOAMMAA B LEHb 4Yepes

JTOT y3€l, PaBHA CYMMAapHOU MOINHOCTH I[IOTEPh U
JOJDKHA, TIO CKa3aHHOMY BBIIIE, HAXOAWTECA B JAHana-
30HE BEIMUHH MeXOY P=P, ¥ P=Pg, MPH @ 01%+
2

+ @ 02°=const. To ecTh, HOMKHO OBITH BBIIIOJHEHO
HEPaBEHCTBO, Mpeliebl KOTOPOTO 3aaHbl 0a3UCHBIMU
COCTOSHUAMH TIPU A =Apy, W OPH A, ~Apax H3 HHCEN
MaTtpuus! G:

o +02% +..+on® 2

r <% b

Rexmax min - R@XS - RGX.S‘ e
2 2 2 2
9 _ 1 Skmax:cpl +Q2° +..+0on L ®
Res  Ras Rexmun

HepaBeHctBam (6) COOTBETCTBYET —Cledylolliee
YTBEPXKIIEHUE.

Teopema 4. BxonHass IpOBOAMMOCTb CO CTOPOHBI
J1000ro y3/1a Lenu ¢ Matpuueil mposoaumocteil G He
MOXET OBITb OOJIbllle HauOOJbIIEr0o COOCTBEHHOTO
YUCJIa U MEHbLIE HAaUMEHbBILEr0 COOCTBEHHOIO 4uclia
3TOI MaTpullbl. PaBeHCTBO BXOAHBIX MPOBOAMMOCTEN
HavMEHbLIEMY WJIA HauOoJblIeMy COOCTBEHHOMY
yuciay Marpuilbl G J0CTUTaeTcsl TOJbKO TOrna, Korma
Matpuiia G sBsIeTCSl IMAarOHAJIBHON U COOTBETCTBYET
HECBSI3HOM LICTIN.

JIHs KOHTypHOro 6asuca Teopema 4, OYEBUIHO,
OMpeAesseT Auana3oH BXOAHBIX COMPOTMBIEHUN KOH-
TypoB, Ul Habopa KOTOpBIX 3amucaHa Matpuua R
KOHTYPHBIX COMPOTUBJIEHUI 1IETIH.
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Tpamm M.A.

Cenab 8x00HbLIX Napamempoas yened
€O creKmpoM mMampuy, o8HopodHoezo ba3uca

OTMeTUM, 4YTO YTBEpXKICHHE O Tiepexoje Hepa-
BeHCTBa (6) B paBeHCTBO B TeopeMe 4 OCHOBaHO Ha
TOM, YTO MaTpMiia HECBS3HOM LIEMM MMeeT B KauecTBe
Habopa COOCTBEHHBIX BEKTOPOB CTOJIOIbI €IMHUYHOM
MaTpulibl. [locnenHsiss B 3ToM ciydyae GopMalbHO U
snsiercs Matpuiieit T. TutaHue HecBSI3HOM Liemu OT
€IMHCTBEHHOTO HEHYJIEBOTO MCTOYHUKA CYTb TO WU
MHOE €€ 0a3MCHOE COCTOSIHUE.

IIpu onTUMuzalMM Tepenayd MOLIHOCTH Bax-
HylO pOJb WIPAlOT Takue BEJIMYMHBI, KaK BXOJHBIE
conpoTuBiaeHusT Lenu. CreKTpaJbHbIii TMoaxon MaéT
BEJIMYMHY CYMMbl BXOJHBIX COMPOTHUBJCHWI 1IETU CO
CTOpOHBI €€ y3710B. HaiingM e€, orpaHMYMBIIVCH IS
MpOCTOTHI hparMeHTOM N=2 1ienu no puc. 2. [1pume-
HUM TIPOM3BOJIBHYIO OPTOTOHAJIbHYIO Matpuily T co
cronbuamMu VI u V2 nmng mpeoOpa3oBaHUs AUaro-
HaibHOU Matpuiibl GO MpoBOAMMOCTEN HECBSI3HOTO
(parmMeHTa n=2:

T-GO-T' =G,
vy vz g0 0 }[vy v -
Vi, V2,1 0 g02||{V2 V2,|

IpeobpasoBanue (7) mactT matpuuy G nposoau-
MocrTeit cs3HoM enu. Hannume coBGcTBEHHBIX BEKTO-
poB V1 1 V2 po3BosseT HOCTPOUTH NPOEKTOpbL P1=
=V1-V1T u P2= V2:V2' u ¢ ux noMomsio 3amicate
obpamenne Matpuns! G B CieKTpanbHoil Gopme:

V1 1
Hly V12]~§6~1+

’ ®

V2 1
+ -[V21 V22]-————.

V2, g02

Marpuwy G™! B dopme (8) yaobuo Mcnos3o-
BaTh A4 pacyéTOB BXOAHBEX CONpPOTHBIEGHHH LEHH.
Bxonnoe conpoTtusneHue Rex] vnu Rex2 co cTOpoHbI
y3ila paBHa MOTEHLMATY TIPU TI0Ja4e Ha HEro eQHHY-
HOTO TOK& B OTCYTCTBHE OPYTHX HCTOUHMKOB. C mo-
Molbio (8) YMHOXHM -COOTBETCTBYIOLIME BEKTOPBI
ucrounukos J17=[1 0] u J2=[0 1] va G u nmpocym-
MHpYeM 3aTeM TIOTy4eHHbIE BEJIMYHHBI BXOIHBIX CO-

npotuBicHAR Rex1+ Rex2. Onu paBHbL

1 1
e e
g0l g02

G'=

a1 1|0
67 6T = ©
ITockonbky mpu nomyyeHur (9) Mbl He OroBapuBa-
Ju cBoiictB VI 1 V2 moMuMo MX B3aMMOOPTOTOHATLHO-
cTd, To (9) MOKa3bIBaeT MHBAPUAHTHOCTb CYMMBbI BXOMI-
HBIX COMPOTUBJIEHUI TMPU OPTOTOHATBHBIX IMPeodpaso-

BaHMSIX U CIIPABEIUBO CIIEAYIOIIEe YTBEPXKICHHUE.
Teopema 5. Cymma BXOOHBIX COMPOTUBJICHUIA 1ie-
M CO CTOPOHBI €€ y3JI0B MHBApUAHTHA OTHOCUTETbHO
OPTOTOHATBHBIX TPeoOpa3oBaHUil MaTpUIbl MPOBOIM-
MOCTeli ¥ paBHa CyMMe OOpaTHBIX BEJIWYMH IPOBOIM-
MOCTell TOpOXKIAIONIUX LIeMNel - cyMMe OOpaTHBIX Be-
JIMYUH COOCTBEHHBIX YMCES MATPUIIbI POBOAUMOCTEN.

AHaJIOTMYHOE YTBEPXKIEHUE CIPaBEIUBO IS CyMMBbI
BXOIHBIX TPOBOAUMOCTENl KOHTYPOB OTHOCHUTETBHO
KOHTYPHBIX 9/IC TIPY OPTOTOHATBHBIX MPEe0Opa3oBaHMSIX
MaTpUlIbl KOHTYPHBIX COMPOTUBJICHUIA.

OTMeTrM, 4TO IS HECBSI3HOM 1IeMU PaBEHCTBO
CYMMbI TPOBOAMMOCTENl PE3UCTOPOB CYMME OOpaTHBIX
BEJIMYMH BXOIHBIX COMPOTUBICHUI 1ieru oueBumHO. C
JPYTOil CTOpOHBI, 3Ta CyMMa TPOBOIMMOCTEN paBHa
CJlely IMArOHaIbHOI MaTpUIbl HECBA3HOM L€, KOTO-
phiii, kak u3BectHO ([1] u Ap.), MHBapUaHTEH OTHOCH-
TeJIbHO OPTOTOHAIBHBIX —IpeoOpazoBaHuil. OTMeTUM
TaKKe, 4To TeopeMa 5, KpoMe 3a1ay COIacoBaHUsl, MO-
JKEeT oKas3aTbCsl TMOJNIE3HOW M TPU IKCIEPUMEHTATLHOM
onpeneseHUH COOCTBEHHBIX YMCEN MPOU3BOJIBHOIA LIeTIH.

Ha npaxTuke abcTpakTHasi BO3MOXHOCTb LIS 1ie-
MU C W y3JaMU WIM U KOHTYpaMU HaxXOOUTLCS B TOM
WY MTHOM 0a3MCHOM COCTOSIHUM O3HAyaeT MUTaHUE OT
n - MepHoro ucrtoyHuka. IlocienHee B ciyyae CloX-
HOW 1IeMM TMPENCTaBIsieTCs BechbMa 3K30TUYECKUM
cinyqaeM. OmHako Bce TMpPUBEAEHHbIE BbIIIE YTBEP-
KIEHWST TIPU HIMYMU B Lemd M UCTOYHMKOB TP
M<n, MOXHO OTHECTM K MHOTOMOJIOCHUKY, SKBHUBa-
JIEHTHOMY 10 M BxogaM 3aJlaHHOW «-MEpHOU Lienu u
MOJyYeHHOMY TpeoOpa3oBaHUsSMU Lenmu K M 3aku-
MaM KCTOYHMKOB. Matpuusl GA wiu RA pasmepom
MxM, onuceIBalolMe B 3TOM cCiy4ae y3JOBbI€ MMPOBO-
JUMOCTU WIM KOHTYPHBIE COIMPOTUBJIEHMSI TaKOTO
MHOTOITOJIIOCHUKA, HA30BEM aKTyaJbHbIMU WM IKBHU-
BJICHTHBIMU MaTpHUIlaMu 1ienu. XOTs Il 9KBHBa-
JIEHTHOTO TIpUBEIEHUS] YPaBHEHMII COCTOSIHMSI K pa3-
MepHOCTU M<n MOXHO MOJIb30BaThCsl JIOOBIM METO-
JIOM, TPOIIe BCEro 3TO BBIMOJIHUTH IlIaraMu MpsIMOTO
xoma Mmetona [aycca, BBIMONHSIST MX KakK YMHOXEHUS
Ha 3;eMeHTapHble N-matpuisl [1].
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