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[lycTb E - KOHEYHOMEpPHOE eBKINAOBO
NPOCTPaHCTBO.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

[lycTb E - KOHEYHOMEpPHOE eBKINAOBO
NPOCTPaHCTBO.

OnpeneneHne

Onepatop A* : E — E Ha3sbiBaeTcs
COMPAMXEHHbIM JIMHERHOMY OMepaTopy

A E — E, echn ans nobbix BekTOpoB X,y € E
BbINOAHsETCS paBeHcTBO (Ax, y) = (x, A*y).
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

VTBepxaeHue
OnepaTop A*, conpsi>xeHHblil nnHeliHOMY
onepaTopy A, aBNAETCS NNHERHBIM.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

Teopema

JTtobomy nuHeiinomy onepatopy A : E — E
COOTBETCTBYET €4ANHCTBEHHbLIN CONPSAMEHHbIN
onepatop A* : E — E, npnyem maTtpuueii
conpsixxeHHoro onepatopa A* B nobom
opToHOpMUpoBaHHOM basuce {e} sBnsiercs
TPaHCMNOHWPOBAHHAs MaTPULA UCXOL4HOTO
onepaTtopa A B TOM »k& OPpTOHOPMUPOBAHHOM

basnce {e} : A= AT. &
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CBoOJiCTBa COMpsiXXEHHOrO ONnepPaTopa:

J1A, Mogynsb 2, Jlekuus 2.1 5/ 39
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CBoOJiCTBa COMpsiXXEHHOrO ONnepPaTopa:
1. (aA) = aA* a € R.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBoOJiCTBa COMpsiXXEHHOrO ONnepPaTopa:
1. (aA) = aA* a € R.
2. (A*)" = A.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBoOJiCTBa COMpsiXXEHHOrO ONnepPaTopa:

1. (aA)" = aA*, a € R.
2. (A*)" = A
3. (A +B) = A* + B*.

JIA, Mogynb 2, Jlekuma 2.1




Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBoVicTBa COMpPSIXXEHHOrO ONEPaTopa.
1. (aA)" = aA*,a cR.

(A) =

(A + IB%) = A* + B*.

(AB)" = B*A*.

S~ N
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBoJiCTBa COMpPSIXXEHHOroO ONepPaTopa:

1. (@A) = aA*, a € R.

2. (A*)" = A.

3. (A +B) = A* + B*.

4. (AB)" = B*A*.

5. Ecaun nuHelinbiii onepatop A HEBbIPOXKAEH, TO
CONPSIXKEHHbIA C HUM onepaTop A* Takxke
HEBbIPOXAEH N BbINOJIHAETCA PaBEHCTBO

(A™H)" = (A"
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

Onpeanenerne

Jluneiinbiin onepatop A : E — E HasbiBaeTcs
CaMOCOMNPSI>KEHHbIM (1w
cummeTpudecknum), ecan A* = A, To ecTb
IN151 NobbIX BEKTOPOB X, ¥ € E BbiNnosHseTcs
paseHcTBO (Ax,y) = (x, Ay).
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

[lpumepebi

J1A, Mogynb 2, Jlekuus 2.1 7/ 39



Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

[pumepsi
CamoconpsixeHHble onepaTtopbl: O — Hynesoi
onepatop, [E - eanHnyHblii onepatop.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBolicTBa CaMOCOMNpPsI>XEHHOro ONeEPaTopa:
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBOVICTBA CAaMOCOMNPSIEHHOrO 0NepaTopa:

1. Ins Toro, 4Tobbl NuHeHbIA onepaTop A bObin
CaMOCOMPSKEHHbIM HEODXOANMO U JOCTaTOYHO,
4TObbI ero matpuua A B KakoM-1bo
OpPTOHOPMUMpPOBaHHOM ba3uce bbina
cummeTpuyeckoit, Te. A= AT
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBOVICTBA CAaMOCOMNPSIEHHOrO 0NepaTopa:

1. Ins Toro, 4Tobbl NuHeHbIA onepaTop A bObin
CaMOCOMPSKEHHbIM HEODXOANMO U JOCTaTOYHO,
4TObbI ero matpuua A B KakoM-1bo
OpPTOHOPMUMpPOBaHHOM ba3uce bbina
cummeTpuyeckoit, Te. A= AT

2. XapaKTepncTu4eckoe ypaBHeHue
CaMOCOMPSIXKEHHOMO OMepaTopa UMEET TOJIbKO
LeliCTBUTENbHBIE KOPHU. &
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBoWiCTBA CaAMOCONPSIKEHHOIO ONEPaTopa:
3. CobcTBeHHbIE BEKTOPbI CAMOCOMPSIXKEHHOMO
onepatopa A, oTBeyvatoLme pasHbiM
CODCTBEHHBIM 3HAYEHUSIM, OPTOrOHAJbHbI.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBolicTBa CaMOCOMNpPsI>XEHHOro ONeEPaTopa:
4. Tlycte A - camoconpsixxeHHbIi onepaTop
N-MepHOro eBKINAoBa NpocTpaHcTBa £ u
Al,..., Ay — NOMNAPHO pa3/inyHble CODCTBEHHbIE
3HaYeHust 3Toro onepatopa. loraa B E
CYLLLECTBYET OPTOHOPMUPOBAHHLIA ba3uc, B
KOTOPOM MaTpuLa 3TOro JMHERHOro onepaTopa
NMeET ANaroHaNbHbIV BUA, a AMaroHasbHble
5/1EMEHTbI TaKO MaTpULibl — CODCTBEHHbIE
3HAYEHUS.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBolicTBa CaMOCOMNpPsI>XEHHOro ONeEPaTopa:
5. nst nroboro camoconpsixxeHHoro onepatopa A
CYLLLECTBYET OPTOHOPMUPOBAHHLIA basuc,
COCTOSILLNI N3 CODCTBEHHBLIX BEKTOPOB OnepaTopa
A. MaTtpuua nuxeiinoro onepatopa A B 3TOM
basnce nMmeeT anaroHanbHbIA BU, Ha AMaroHaam
PacrnoioKeHbl CODCTBEHHbIE 3HAYEHUSI OnepaTopa
A, noeTopsitoLLMecs CTONBKO pa3, KakoBa KX
KPaTHOCTb.
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Conpsi>keHHble U CAaMOCOMPSIXKEHHbIE ONepaTopb|

CBolicTBa CaMOCOMNpPsI>XEHHOro ONeEPaTopa:

0. Ecim A — cummMmeTpuyeckas MaTpula nopsiaka
N, TO CYLLEeCTBYeT Takasi HEBbIPOXAEeHHas
maTpuua T nopsigka n, uyto T AT -
AMaroHanbHas MaTpuLla C AvaroHalbHbIMY
3/1EMEHTaM B BUAE COOCTBEHHbIX 3HAYEHW

Al, ..., Ay MATpULbl A CAMOCOMNPAXKEHHOTO
onepaTopa A.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

Onpeaenerune
KeagpaTHyto MaTpuuy @ HasbiBatoT
OpPTOroHaIbHOW, eCcin OHAa YAOBAETBOPSIET

yCIOBUIO

QRTQ=QQ" =E, (1)

roe E - eauHnynas maTtpuua.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumepsi

NA, Mopynb 2, Jlekumnsi 2.1 14 / 39



OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumepsi
1) [lpocTeiiwelt opToroHanbHoO MaTpuLel
ABASETCS eAnHUYHas maTpuua E, Tak kak

ETE=EE" =E.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumepsi

1) [lpocTeiiwelt opToroHanbHoO MaTpuLel
SBNSIETCA eAuHUYHas MaTpuua E, Tak kak
ETE = EE" = E. HanpoTus, HyneBas MaTpuua
He sBnsieTcs opToroHansHoli: 07O = O # E.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumepsi
2) Matpuua U = cosp Ty
sinp  cosy

OPTOroHaNbHas.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumepsi

2) Matpuya U = covp Tl
sinp  cosp

opToroHanbHas. MaTtpuua U asnsieTca maTpuuei

JIMHEHOrO omepaTopa MOBOPOTA BEKTOPA Ha

PUKCUPOBAHHBIA Yroa ¢ NPOTUB HaCoBOA

cTpenku B basuce {i,j}.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBo/icTBa OPTOrOHa/IbHbIX MAaTPUL
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBoricTBa OPTOroHaIbHbIX MaTpUL
1. Onpegenntens opToroHansHol MaTpuusl @
MOXET NMETb OJHO W3 [BYX BO3MOXHbIX
3Ha4veHuli: det@ = +1 nnn det@ = —1.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBoricTBa OPTOroHaIbHbIX MaTpUL

1. Onpegenntens opToroHansHol MaTpuusl @
MOXXET UMETb OAHO U3 ABYX BO3MOXKHbIX
3Ha4veHuli: det@ = +1 nnn det@ = —1.

2. MaTpuua, obpaTHas K OpTOroHaNbHONA
MaTpuue (), COBNafaeT C ee TPaHCNOHNPOBAHHO
MaTpuLeit, To ectb Q1 = Q7.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBo/icTBa OPTOrOHa/IbHbIX MAaTPUL
3. MaTpuua, TpaHCMOHMpPOBaHHasA K
OPTOrOHANILHON MaTpuLe, TOXE ABNSAETCS

OPTOrOHAJIbHOA.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBo/icTBa OPTOrOHa/IbHbIX MAaTPUL

3. MaTpuua, TpaHCMOHMpPOBaHHasA K
OPTOrOHANbLHOW MATPULE, TOXKE SABJIAETCH
OPTOrOHAJIbHOA.

4. TNponsseaeHne OByX OPTOrOHaNbHbLIX MaTpuL
Q@ v U ogHoro nopsisika siBAsieTCs
OPTOroHaJIbHOW MaTpULLEN.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

CBo/icTBa OPTOrOHa/IbHbIX MAaTPUL
5. MaTpuua, obpaTHast K OpTOroHaNbLHO
MaTpULE, TOXKE SABASETCA OPTOrOHAIBHON.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

Onpeaenerune

Jluneiinbii onepatop A : E — E eBknugoea
npocTpaHcTBa E Ha3biBaeTCs OPTOrOHaIbHbIM
onepaTopom (Wi OpTOroHaNIbHbIM
npeobpa3oBaHUEM), eCn OH COXpaHseT
cKanspHoe npoussefeHune B E, To ectb Vx,y € E
BbINOHsieTC paBeHcTBo: (Ax, Ay) = (x,y).
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

3ameyaHue
OpToroHanbHbIli ONepaTop COXpaHSeT HOpMY
5/1EMEHTOB EBK/INA0BA MPOCTPAHCTBA U YroJ

MEXAY HUMW.
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OpTOFOHaﬂbeIe MaTpuubl N OPTOrOHaJIbHbIE

onepaTopbl
Teopema 1.
Ecnn nunelinbiii onepatop A : E — E coxpaHsieT
Hopmy B E, To ectb ||Ax|| = ||x]| Vx € E, To

3TOT ONepaTop OPTOrOHAbHbIN.

JIA, Mogynb 2, Jlekuma 2.1



OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

[pumep

B npoctpaHcTtBax V,, V3 nuHelinblii onepaTop
NOBOPOTa BEKTOPa Ha PUKCUMPOBAHHLIN yron
SBNSIETCA OPTOrOHaNIbHLIM, TaK Kak Mpu
NOBOPOTE AJIMHbI BEKTOPOB HE N3MEHSHOTCS.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

Teopema 2.
Onepatop A : E — E aBnsieTcst opToroHafnbHbIM

TOrga v TONLKO TOrfa, KOrga OH MepeBoauT
ntoboli OpTOHOPMUPOBaHHbIN ba3uc B
OPTOHOPMUPOBaHHbI basuc.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

Teopema 3.
MaTpuua opToroHanbHOro onepaTopa B JIK0OOM

OPTOHOPMWPOBAHHOM Da3unce opToroHanbHa, u
HaobopoT. Ecan maTpuua nnHeiiHoro onepaTtopa
B HEKOTOPOM OPTOHOPMUPOBaAHHOM ba3suce
OPTOrOHAaNbHA, TO 3TOT OMNeEPaTOp SABASAETCH

OPTOroHalbHbIM.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

Teopema 4.

MaTtpuua U siBnsieTcs maTpuuein nepexomna ot
OAHOr0 OPTOHOPMUPOBAHHOTO ba3uca
KOHEYHOMEPHOIO eBKINA0BA MPOCTPAHCTBA K
APYroMy OpTOHOPMUPOBaHHOMY basncy Toro »xe
NPOCTPaHCTBA TOrga W TOJbKO TOorfa, Koraa
mMaTpuua U siBnsieTcss opToroHanbHOIA.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

VTBepxaeHne
OnepaTop, 0bpaTHbI K OPTOrOHaNBLHOMY, TOXE
SBASIETCS OPTOrOHaIbHbLIM.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

3ameyqaHus:
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

3ameyqaHus:
1. CyMMa OpTOroHasbHbIX ONepaTopoB B 0DLLEM
C/ly4ae He SIBISIETCS OPTOroHasbHbIM

OnepaTopoM.
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OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

3ameyaHus:

1. CyMMa OpTOroHasbHbIX ONepaTopoB B 0DLLEM
C/ly4ae He SIBISIETCS OPTOroHasbHbIM
onepaTopoM.

2. [1ponsBegeHnie opTOroHabHbIX ONepaTopoOB
eCTb OPTOrOHaIbHbIV onepaTop.

NA, Mopynb 2, Jlekuymnsi 2.1 27 / 39



OpToroHanbHble MaTpULbl U OPTOrOHaNbHbIE
onepaTopbl

3ameyaHus:
1. CyMMa OpTOroHasbHbIX ONepaTopoB B 0DLLEM
C/ly4ae He SABNISIETCS OPTOrOHaIbHbIM
onepaTopoM.

2. [pon3BeseHrie OpTOroHaIbHBIX ONMepaToOpPOB
eCTb OPTOrOHaJiIbHbIW onepaTop.

3. KopH1 XapakTepucTmyeckoro ypaBHEHUS
OPTOroHanbHOro onepaTopa paBHbl £1.
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasibHbIM Npeobpa3oBaHueM
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

PaccMoTpum npon3BofibHOE €BKANA0BO
npocTpaHcTeo E.
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

PaccmoTpriM npon3BosibHOE eBKANA0BO
npoctpaHcTeo E. lNyctb A. n Af - MaTpuLbl
nunelinoro onepatopa A : E — E B basucax {e}
n {f} cootsercraeHHoO.
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

PaccmoTprm npon3BoabHOE €BKANAOBO
npoctpaHcTeo E. lNyctb A. n Af - MaTpuLbl
nunelinoro onepatopa A : E — E B basucax {e}
n {f} cootsercreerHo. OHu cBS3aHbI

COOTHOLUEHUNEM.

Af — T_l 'Ae' Te—>fa (2)

e—f
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

PaccmoTprm npon3BoabHOE €BKANAOBO
npoctpaHcTeo E. lNyctb A. n Af - MaTpuLbl
nunelinoro onepatopa A : E — E B basucax {e}
n {f} cootsercreerHo. OHu cBS3aHbI
COOTHOLLEHNEM:

Af — T_l 'Ae' Te—>fa (2)

e—f

rae Te_f — MaTpuua nepexoga oT basuca {e} K .
basucy {f}. <
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Ecnun 6azucer {e} n {f} ssnstorcs
OPTOHOPMUPOBAHHLIMU, TO MATPULA T yf

SBNAETCA OPTOrOHaNbHOW, T.€. Te_Hr T ..
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Ecnun 6azucer {e} n {f} ssnstorcs
OPTOHOPMUPOBAHHLIMU, TO MAaTPNLA Te_f
SBNAETCA OPTOrOHaNbHOW, T.€. Te_Hr T ..
Torga cooTHowweHre (2) MOXHO 3anncaTth B BUAE!

Ar =T Ac Tosr, (3)

- OpTOroHasibHoe npeobpa3oBaHue
MaTpuubl A..
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

CornacHo cBOWCTBY 6 CaMOCOMPSIXXEHHOTO
onepaTtopa, ecam A — cuMmmeTpryeckast MaTpuLa
nopsifika N, To CyLecTBYeT TakKas
HeBbIpoXKAeHHas maTpuua U nopsgka n, 470
U=TAU - gnaroHanbHast MaTpuua c
ANAroHaNbHbIMU 3/1EMEHTaMU B BUIE
CODCTBEHHBIX 3HAYEHU A1, ..., A, MaTpuubl A
caMoConpsixxeHHoro onepatopa A.

JIA, Mogynb 2, Jlekuma 2.1



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Teopema 5.

[lna noboit cummeTpryeckoii matpuubs A
CYLLECTBYET Takasi opToroHanbHas maTpuua U,
yto UTAU = A, rae N = diag (\1,..., \,) -
AVaroHasibHas MaTpuua, ANAroHaNbHbIMU
5/1EMEHTaMI KOTOPOI SABNAOTCA CODCTBEHHbIE
3Ha4eHus MaTpuubl A, noBTOpstOLLMECS
COMNACHO UX KPAaTHOCTM.
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Takum obpasom, ntobyto CUMMETPUYECKYHO
MaTpULLy OPTOrOHasIbHLIM Npeobpas3oBaHueM
MOXXHO MPUBECTU K ANAroHasbHOMY BUAY.
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opToroHa/ibHOro npeobpaszoBaHms
CUMMETPUHECKON MaTpuLibl A:
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opTOroHa/bHOro npeobpas3oBaHus
CUMMETPUHECKON MaTpuLibl A:

1) HaliTn cobcTeeHHble 3HaYeHUst MaTpuubl A 13
PELLEHNS XapaKTEPUCTUYHECKOTO YPaBHEHNS

A— \E| = 0;
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HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opTOroHa/bHOro npeobpas3oBaHus
CUMMETPUYECKON MaTpULbl A:

2) ANS KAXKZOrO COOCTBEHHOrO 3HAYeEHNS

A1, ..., Ay HaliTK Habop CODCTBEHHbLIX BEKTOPOB
n3 petuerns ogHopogHoin CJTAY

(A— AE) X =0, cooTBeTCTBYIOLYMX STOMY
CODCTBEHHOMY 3HAYEHWIO,

J1A, Mogynb 2, Jlekuus 2.1 34 /39



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opToroHa/ibHOro npeobpaszoBaHms
CUMMETPUHECKON MaTpuLibl A:

Mpw 3TOM 3TK CODCTBEHHbIE BEKTOPbI AO/KHbI
ObITb NINHERHO HE3ABUCUMBIMU U X KOJINHYECTBO
LO/KHO PaBHATLCS KPAaTHOCTW CODCTBEHHOrO

3HAYEHUS;

JIA, Mogynb 2, Jlekuma 2.1



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opTOroHa/bHOro npeobpas3oBaHus
CUMMETPUHECKON MaTpuLibl A:

3) npeobpa3soBaTth CUCTEMbI COBCTBEHHbBIX
BEKTOPOB B OPTOHOPMUPOBAHHBIE MPY MOMOLLY
npouecca opToroHanusayun [ pama — LLmunaTa.
ObbeanHUTL OPTOHOPMIUPOBAHHbBIE CUCTEMBI A5
KaXK[0oro COBCTBEHHOrO 3HAYEHUSA B €AUHYIO
CUCTEMY BEKTOPOB,

JIA, Mogynb 2, Jlekuma 2.1



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opToroHa/ibHOro npeobpaszoBaHms

CUMMETPUHECKON MaTpuLibl A:
KOTOpas byaeT OpTOHOPMUPOBAHHBLIM Ha3ncom

eBKNNI0Ba NPOCTPAHCTBA;

JIA, Mogynb 2, Jlekuma 2.1



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opToroHa/ibHOro npeobpaszoBaHms

CUMMETPUHECKON MaTpuLibl A:
4) 3anncate maTpuyy U, ctonbuamm koTopoii
ABNSAOTCA KOOPANHATLI BEKTOPOB MOCTPOEHHOV

OPTOHOPMWPOBAHHOW CUCTEMBI;

JIA, Mogynb 2, Jlekuma 2.1



HunaroHannsauust CMMMETPUYECKO MaTpuLbl
OpPTOroHasbHbIM Npeobpa3oBaHneEM

Cxema opToroHa/ibHOro npeobpaszoBaHms
CUMMETPUHECKON MaTpuLibl A:

5) 3anncatb gnaroHanbHyto matpuuy A,
3JIEMEHTAMW TNABHOW AMAroHaNn KOTOPOU
SABASIIOTCS HalieHHble CODCTBEHHbIE 3HAYEHUS]

MaTpuLbl A.

JIA, Mogynb 2, Jlekuma 2.1



