JInneiinas aaredopa
Moaynnb 1. Jlunefinble n eBKJINJIOBBI
IpocTpaHcTBa. JInHelinble onepaTopsl B
JIMHETHOM HPOCTPaHCTBe
Jlektimga 1.4

AnHOTaIIA

CobcTBeHHbIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUs JIMTHEHHOTO OIIepaTo-
pa, uX cBoicTBa. XapaKTEPUCTUIECKNIT MHOTOUJIEH JITHEHHOTO ollepaTopa,
ero He3aBUCUMOCTH OT Oasmca. Marpuria JimHEiHOTO omnlepaTopa B Oasuce,
COCTOSIIIIEM U3 €r0 COOCTBEHHBIX BEKTOPOB.

1 CobcTrBeHHBIE BEKTOPHI I COOCTBEHHBIE 3HA-
qeHnd JUHEITHOTro omeparopa

[Iycts A - nuHeltHBIE onepaTop, JEHCTBYIONUN 13 JIMHEHHOrO IPO-
crparcTBa L B ymHeitroe mpoctpanctso L ( A L — L ).

Onpedenenue

Henyesoit BekTop * € L Ha3biBaeTcsi COOCTBEHHBIM BEKTOPOM
JIMHetHoro orneparopa A : [, — L, ec/in cylecTByeT Takoe 4nucjio A € R,
YTO BBIIIOJIHSIETCSI PABEHCTBO:

Az = . (1)

Yucmo A HasbiBaeTcss COOCTBEHHBIM 3HAUYEHHEM olieparopa A, cooT-
BETCTBYIOIINM COOCTBEHHOMY BEKTOPY .

(© Emrymesa I''.I1., 2019 1



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Samevarue
PapencrBo (1) MOKHO 3aIicaTh B MATPUIHOM BUJIE

AX = XX nwm (A—-AE)X =0, (2)

rie B — equHndHas marpuia, A — MaTpuila JiMHEHOro oneparopa A,
X — Koop/iMHATHBIH cTos10el] BekTOpa x, O - HyJIeBas MaTpUIla-CTOJI0er]
U1 B KOOpAWHATHOI popme:

(a11 — )\) T+ ajpxs + ...+ a1px, = 0;
anxi + (a2 — X\) 22 + ... + aguzy, = 0; (3)

B cwty Toro, 9To cOOCTBEHHBIN BEKTOP IO ONpEJIeIeHIIO HEeHYJIeBOIl,
JIsT CYIIECTBOBaHUSI HEeHyJIeBoro perennst ogHopoanoit CJIAY (3) weob-
XOJAUMO U JIOCTATOYHO, YTOOBI ee ONpejeuTeTb ObLI paBeH HYJIIO, T.e.

det (A — AE) =0 nm

ai] — A a9 Ce A1p
asi a99 — AL A9y, —0 <4>
anl an2 ces Qpp — A

Onpedenenue

JleBast wactb pasencTBa (4) mpejcrapisier coboil MHOTOWIEH OTHO-
CUTEJIbHO A CTEIEeHH 7, HA3bIBAEMbIl XapaKTePUCTUIECKIM MHOI'O-
YWIEHOM JIMHEHOro orneparopa A, a camo ypasaenue (4) Ha3bIBaeTCsl
XapaKTEePUCTUIECKNM ypPaBHEHHEM oreparopa A.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Teopema.

J171s1 TOTO 9TOOBI YNCI0 A SIBJISLIOCH COOCTBEHHBIM 3HAUEHHEM Oliepa-
Topa A, HEOOXOIUMO U JIOCTATOYHO, YTOOLI OHO OBLIO JeHCTBUTE/IHLHBIM
KOPHEM XapaKTepHUCTHIecKoro ypasHenusi (4) omepartopa A.

Ceoticmea cobcmBeHHLLT 6EKMOPO8 U COOCMBEHHVIT 3HAYEHUL

1. MHO>KecTBO Bcex COOCTBEHHBIX BEKTOPOB, OTBEUAIOIINX TAHHOMY
COOCTBEHHOMY 3HAYEHUIO, HE SIBJISETCS JIMHEHHBIM IOIIIPOCTPAHCTBOM
npocTpaHcTBa L, TaK KaK 9TO MHOXKECTBO HE COJCPXKUT HYJIEBOH 3JIe-
MeHT. /Jlo6aBUB K 9TOMY MHOYKECTBY HYJIEBOI 9JIEMEHT, [TOJIYINM JIMHE-
HOE TIO/IIIPOCTPAHCTBO IIPpOCTPaHCcTBa L, KOTOpoe Ha3bIBaeTCsi COOCTBEH-
HBIM IOANPOCTPAHCTBOM JIMHEMHOIO oIlepaTropa.

2. CobcTBeHHBIE BEKTOPbI, OTBEYAIONINE PA3JIUIHBIM COOCTBEHHBIM
3HAUYEHUAM, JTUHEIIHO He3aBUCUMBI.

3. CobcTBeHHBINT BEKTODP JIMHEHHOTO oreparopa A MoxKeT OTBeYaTb
TOJILKO OJIHOMY COOCTBEHHOMY 3HAUEHUIO .

4. Ecim x - cobcTBeHHBIIT BeKTOp omeparopa A, orBedaroniuii cob-
CTBEHHOMY 3HAUEHHUIO \, TO JJIs J1I0060oro uncia k # 0 BeKTop kx Takke
SIBJISIETCS COOCTBEHHBIM BEKTOPOM ollepaTopa A, OTBeYAIOIIIM COOCTBEH-
HOMY 3HAYEHUIO .

5. Ecim x u y - cobcTBeHHBIE BEKTOPHI ollepaTopa A, oTBedaroliie
COOCTBEHHOMY 3HAUYEHUIO A, TO BEKTOP T + Y TaKxKe SIBJIsIeTCsl COOCTBEH-
HBIM BEKTOPOM, OTBEYAIOIINM COOCTBEHHOMY 3HAUEHUIO .

Teopema (UHBAPUAHMHOCTID TAPAKMEPUCTNUYECKOZ0 MHOLOUAEHE OTHO-
cumenvho evbopa basuca,)

XapakTepucTudecKuii MHOrOUJIeH orepaTopa A He 3aBUCUT OT BbIOO-
pa bazuca, T.e.

Ay — \E| = |A, — \E.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Samevarue
JleByto uacTb paBeHCTBa (4) MOYKHO 3alUCaATh B BUJIE:

P(\) =det(A—\E) = i (=1)" dp A", (5)
k=0

Koadduruentsr dj, xapakrepuctiaeckoro Muorodiena P (A) Takxke
He CBsI3aHbI ¢ DA3UCOM, TO €CTh SIBJIAIOTCS MHBAPUAHTAMKI OTHOCHTE/ILHO
BBIOOpa Oazuca.

Onpedenerue

Koabdurment d,_1 = ay1 + az + ... + apy (CyMMa JuaroHa bHBIX
9JIEMEHTOB MATPHIbl A) HA3bIBAETCsI CJIEJIOM JIMHEHHOTO OMepaTopa
A ( wmu cegom marpurber A ).

O6osznauenne: trA nin spA.

An2opumm 8vlUCAEHUA CODCMBEHHIT 3HAYEHUT AUHETIH020 ONEPATMOPa
A u noayuenus e2o cobcmeeHHHT 6eKMOPOS:

1. B simneitnom npoctpancrse L BbIOpaTh Oa3UC U MMOCTABUTHL B COOT-
BercTBue oneparopy A marpuiy A B BeIOpanHOM Oasuce.

2. CocraButh xapakrepucrudeckoe ypasuenne det (A — AF) = 0 u
HailT ero jeficrBUTE/IbHBIE KOPHUI \; - COOCTBEHHbIE 3HAYEHUs] JIMHEHHO-
ro orneparopa A.

3. IlogcTaBuTh MOOYEPETHO KaxKjI0e HalileHHoe coOCTBEHHOE 3Have-
HUE \; B OJJHOPOJIHYIO cucteMy (3) u HAlTH (DYyHIAMEHTAJIBHYIO CHCTEMY
pemternii (PCP) mas kaxkmoit u3 atux cucrem. DCP — kooppnnaTHbIe
CTOJIOIBI COOCTBEHHBIX BEKTOPOB JIMHEHHOTO oreparopa A.

© Ewmrymesa I'.I1., 2019 4



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 llpuBeneHue mMaTpulibl JIMHENHOIO Ollepa-
TOpPa K /JIMaroHaJbHOMY BUY.

Teopema

Marpuna nuneitnoro oneparopa A : L — L B HEKOTOpOM Oasuce
SBJIIETCS IMAroHaILHOI TOT/Ia 1 TOJBKO TOT/Ia, KOTJIa BCe BEKTOPHI 9TOT0
Oasmca sIBISIOTCA COOCTBEHHBIMU BEKTOpaMu oreparopa A.

3amevare
Eciu matpuria simaeitnoro oneparopa A : L — L B basuce {e} =
(€1,...,€,) ABJSETCS JUATOHATBHON, TO HA ee JIMATOHAJN PACIOJIOZKe-

HbI COOCTBEHHBIE 3HAUEHUs OllepaTopa A, MOBTOPAIONINECS CTOJILKO Pas,
KaKoOBa X KPaTHOCTD.

Caedemeue 1 (docmamounoe ycaosue cywecmeosarun basuca us cob-
CMBEHHDIT GEKMOPOS AUNETH020 ONEPAmMopa,)

Ecnn xapakTepucTtuieckoe ypaBHEHNE JIMHEHHOIO OIllepaTopa B 7n-
MEPHOM JINHEHHOM IIPOCTPAHCTBE UMEET 7 IIOTIAPHO PA3JIMIHBIX JAeiiCTBU-
TeJILHBIX KOPHEIl, TO CYIIecTBYeT Oa3uc, COCTOSIINI U3 COOCTBEHHBIX BEK-
TOPOB JINHEITHOT'O OllepaTopa, B KOTOPOM MAaTpHIla JUHEHHOTO ollepaTopa
SIBJISIETCS JIMAroHa IbHOIA.

Samevanue

Eciin xapakrepucruyeckoe ypaBHeHNE JUHEHHOTO OllepaTopa MMeeT
KpaTHbIe JIeficTBUTEe/IbHbIe KOPHHU, TO MOXKET He CYIIeCTBOBATh Oa3uca, B
KOTOPOM MaTpHUIla JITHEHHOTO oleparopa OyaeT JuaroHabHOil.

Caedcmeue 2

CymecTByeT 0asnc, B KOTOPOM MaTpulla JHHEiHOTro onepaTopa A :
L — L sBisercs aparoHajibHON TOIJa U TOJBKO TOIJA, KOIJa CyMMa
pasMepHOCTel Becex COOCTBEHHBIX MOIIIPOCTPAHCTB JIMHEITHOI0 OIepaTopa
A paBHa paszMepHOCTH JIMHEITHOIO IIpocTpaHcTBa L.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Caedcmsue 3

Ec Bce neficTBUTEIbHBIE KOPHU XapaKTEPUCTUICCKOTO YPABHEHUsT
KBaJIpaTHON MaTpuiibl A mopsiika n momapHo pas3JIndHbl, TO 3Ta MATPUIIA
11o/100Ha JIaroHaJbHON MaTpuiie A*, T.e. CyIIecTByeT HeBBIPOXKICHHAs
marpura T~ nopsaka n takag, aro T AT = A*,

[Tponecc 3amennr MmaTpuiibl A smHeitHOrO oneparopa A JuaroHabHOMN
matpureit A* (momobuoit A ) HazpiBaloT MpUBeIeHNEM MaTpuibl A K
JANArOHAJILHOMY BULY.

Jameuarue

Marpully JUHEHHOro OIepaTopa MOXKHO HPUBECTH K JINAIOHAILHOMY
BUJLY TOJIBKO TOTJA, KOIJa KPaTHOCTH COOCTBEHHBIX 3HAYEHUI COBIIaa-
FOT € KOJTMIECTBOM (DyHIaMeHTAIbHBIX perenuii ojnopojnoit CJIAY (3),
3aIMCAHHOM JIJIs KazKJI0r0 COOCTBEHHOIO 3HAUEHMS .
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