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(7.44) nonyyaem cootHourenue (15.38). Hanpumep, LU/» V9=
=DW@PHD®. Tak U J0NKHO ObITb, NOCKOJBLKY CaMH
4 x4-maTpuurl npeobpasopauuil JIopeHua obpasyior npef-
crapaenre LU/» "2 a deTblpexMepHOe NPOCTPAHCTBO pacla-
Jaercsl Ha TpPEXMepHO€ IpOCTPAHCTBO, fBJAAOUIeecs Ipo-
CTPAHCTBOM MpejcTaBaeHus D'V rpynmnel BpameHui, u pems,
HHBApHAaHTHOE OTHOCHT&IbHO BpalleHHH.

OrmeTHM TaKXKe, YTo ecIH B cJaydyae Ipynns R, npel-
CTaBIeHHE, KOMIIEKCHO-COMPAKEHHOE C NPeaCTaBIeHHeM D',
3KBHBAJEHTHO €My C 3aveHoll Gasuca e, =(—1)/""e, (B Tex

ke ofo3nHav::HAXN 4TO M B IM. 7, § 4, 0. B; cM. Takxe §7),
TO NPEACTABJIEHHEe, KOMIJIEKCHO-CONPSI)KEHHOe C NpejacTaBbJe-
pueM LU /), skpHBasenTHO mnpeacTaBjeHuio LU 1, Takum
obpa3oM, npeacTtaBjeHns LU /) skBuBaJEHTHBI KOMILJIEKCHO-
COMPSKEHHEIM INIPeJCTaBAeHHAM JHWbL NpH j==j’. 310 yTBep-
KIEHIE cJenyer HemocpeiacTBeHHo wu3 ¢dopMmyas (15.33).
Opuaxko 3aech HYKHO NPOSIBASTE OCTOPOXKHOCTH M OTJIHYATD
oneparop A, B KOMIJIEKCHO-CONPSIKEHHOM INPEJCTABICHHH —
Mbl 0603HaLmM ero uepes (A,)*—ort oneparopa A;, KoMIlJIeKc-
HO-COTPSIKEHHOro ¢ omnepaTopoM A,. B Kommiekcno-conps-
JKEHHOM TIPEACTABJIEHHH onepaTopbx X, v Y, nepexogsar B
X; 1 Yg, mak uro (A)*=X;+iY;=(X, qu) =B;. Tak
Ka;\ IIpeACTaBJCHUA D‘/) IPYIILL J23 lIeHCTBIITeJIbeI T. €.
3KBHBA/JIEHTHBI CBOMM KOMIIJIEKCHO-COTIPSKEHHBIM, [OCJAeRHAS
¢dopMysa NPUBOAUT K 3aMeHe j HA ' W HaoBOPOT.

3aMeTHM TaKxke, YTO NpeicTaBjaeHus LU- /") He yHUTAPHBI.
Jnsi yHUTapHOCTH Heo6xoguMo, uToObl HH(UHHTE3HMAaJbHbIE
onepaTtopbl OLlIM AHTHSPMHUTOBBIMH, T. €. HMEJIH MHHMBIE
coGcTBeHHbIe 3HAUeHUs:. o, Kak Mul Bujeau B ri1. 7, § 4 npu
OOCYyKAEHHH TPYNNsl R,, onepaTopbl A, U B, aHTHIDMHTOBE,
¥ u3 papeHcTB (15.33) cuaeayer, uTo onepaTopbx X, anru-
9DPMHTOBBHI, TOrAA Kak onepaTopsl Y, 3PMHTOBHL. Takm obpa-
30M, HE3aBHCHUMO OT BHIGDAHHOTO 6a3uca Haul KOHeYHoMep-
Hble MNpefcTaBjeHud Tpynnel JlopeHna He yHHTapHH. TpH-
BHa/bHOE MpejcTapieHne L © =] gpjsercsi, eCTeCTBEHHO,
HCKJTIOY €HHEM.

§& 3. TPYHHA JIOPEHUA C NMPOCTPAHCTBEHHbIMH
OTPAKEHUSAMHU —I'PYIINA £

Ho6aBnenue K rpynne %A, NpocTpaHCTBEHHOH HHBepcuH |
66110 TpUBHAMLHON Mponeanypoit. VHBepcus KOMMyTHpYeT
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¢ BpalIeHHsAMH, W B pe3yJibTaTe NOJydyaeTcs NpsiMoe NPOu3-
BefleHHe Ry X F3=0; (ra. 7, § 4); HenpHBoAUMBIE TNpej-
CTaBJeHHa Tpynnel 0, 3ajalorcsi napodl HHIEKCOB j, T, Tae
7t = 4=~ Y€THOCTE.

Jo6asnenue uuBepcun | xk rpynne JlopeHna He siBasietcs
CTOMb K€ MpOCTOH omepanueif, NOCKOJbKY HHBEpPCHs HE
KOMMYTHpYeT ¢ npeobpasoBanusmu Jlopenna. Ho, yuuTteiBas
TO, 4TO NPOH3BOJbHOE INpeoOpa3oBanue L MOxkKHO INpencTa-
BUTb B BHJEe INpoHu3BejieHHs BpameHusa R (a) ma 6ycr Q(b)
[bopmyna (15.27)], MBI MoKeM OrpaHHYUTBLCS PACCMOTPEHHEM
npoussegennii uupepcun | ¢ 6ycramu. Ias 6ycra Q,(b) us
SIBHOTO BHja MaTpuusl (15.24) u Marpuisl

—1 0 00
0—1 00

=l o o _1 o (15.39)
0 0 01

umeem 1Q, (b)=Q, (—b)l. " fcro, uT0 3TO COOTHOLIEHHE
OCTaeTcd B CHJe, €CJAH B3iTb BMeCTo 2z Jwoboe Apyroe Ha-
npaenenune, Takum ofpaszom, 1Q(b)=Q (—b)l, umu, xppy-
ruMu cjoBamu, 1Q(b)I=Q (—b), orkyia ciaeayer, uro HH-
Bepcusi | uaMensier HamnpabJ/eHue OycTa Ha IPOTHBOMOJOK-
HOe — pe3yJbTaT, KOTOpBll MOXHO ObBLIO NpeaBHzeTk. Ecau
nepefiTH K MHGUHHTE3UMAJbHBIM ONEPATOPAM, TO 3TO 3HAYHT,

o X=X, IY,=—Y,]I, (15.40)
Tak uto A/l=IB,, Bl=IA,, (15.41a)

OTKYAa cleqyicT cooTHowienuss A*l=1B2, B2 =1A2. (15.4106)

CTpYKTYypyY H HHJEKCBI HeIPHBOJIHMBIX NPEACTABJEHUH IpyI-
nel %, MOXKHO Tenepb 0e3 TPyna YCTaHOBUTb, HCXOAA U3
cooTtHowenuit (15.40) u (15.41), cnpaBeisnMBBIX, KOHEWHO,
JVIS BCeX NpPeICTaBJeHHH, a He TOJbKO ajs Matpuu 4 X4.
Kak u B § 2, mbl GygeM o6o3HauaThb OAHHAKOBO (CHMBOJIAMH
A, un T. A.) maTpuubl 4X4 H COOTBETCTBYICLIHE OIEPATOPHI
B 1npejcTaBieHuH obmero Buja. Ho B cooTBeTcTBHE € 060-
3HauYeHHusIMHU I'J1. 4, § 1 onepaTop MHBEPCHH B IPEACTABJEHHH
obmero BHja Mbl Oyjaem obosHauyaTth uepesd T(l).

O6o3naunm OGasucHBIE BEKTODBl IPOCTPAHCTBA HENPHBO-
AUMoro mnpejctaBjenus LU /) rpynmel & uepes eYl), rae

m=j, (j—1, ..., —jy m'=j", (j’'—1, ..., —j’. Torna
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¢ yueToMm coorHoweHH# (15.41) moayuaem
A [T (el J=T()B%f =—j" (j" + D[T() el ],
TOrja Kak
B*[T (1) el =— 1 (j 4+ D [T () elirr].
Auanoruuno u3z ¢opmya (15.36) u (15.41a) noayqaem

A [T elfn]=—im’ [T () elf.],
Bz[T(I)ea;’nr]———lm [T |) emm'] (1542)

U3z dopmyn (15.42) camenyer, uto Habop (274 1)(2j +1)
sekTopoB T (1) el o6pasyeT fas3uc NpOCTPaHCTBA NPEACTaB-
aennst LY. 7 rpynnel #, u Mbl BBeneM OOO3HadyeHHe

=T () €lf. (15.43)

Hanee, Tak Kak [2=E —TOoKIeCTBEHHOE npeoépasoBaHHe,
MBI HMeeM {nm,—T(l)fm,m [lpu '~ BEKTOPH el u
. JOJKHBL ObITb JHHEHHO-HE3ABHCHMBIMH H, KaK CJEHYET
H3 NpIHBEeJEHHBIX Bblle Qopmya, Habop 2(2]—|—1)(2j’—1—1)
BeKTOpOB efl,. u i, c SaIIaHHbIMI/I j M j' uHBapuaHTeH
OTHOCHTEJIBHO OIIEpatopoB Ay, u | rpynnel ¥ .. Cneno-
BaTeJIbHO, 3TH BEKTOPHI nopomaa}oT NPOCTPAHCTBO HENPHBC-
JAHMOTO TNIPEJACTaB/JeHHs, KOTOPOe MbI 0603Haan uepes LY 17,
XOTH NOPSIAOK HAaNHCAaHUA MHJAEKCOB j M [’ B 3TOM c.nyqae
HecyinectBeH. QOueBUAHO, uTO, OTPAHUYHBIUUCL MOATPYI-
noH &, MBl NOJyuUM pasfIoxkKeHue

LY iD=LUHI @LU” 0, (15.44)

W3 paBencrBa (15.43) sABcTByer, utO BeKTOpHl € H [ He
06/1a71a10T OTPee/IeHHOH YETHOCTBIO. YroOE NOJyYHTH BEK-
TOPHl C ONpeAe/eHHOH YETHOCTBIO, HYZKHO B35ITb KOMOMHALIHU

eilr, -+ f, (15.45)

YETHOCTb KOTODHIX OINpeJensercs 3HAKOM «-+» HAH «—»,
XoTa 3TH KOMOUHAUMH HE SIBJASIOTCS COOCTBEHHBIMH BeKTO-
pavi onepaTopoB A* u B2, OHH ABJAIOTCA COOGCTBEHHBIMH
BeKTopaMu oneparopa X2—Y?, omnpezeJeHHOro ¢opMyJoi
(15.35).

Ha cayuae j=/’ HeO6X0,ILHMO CNelHaJJbHO OCTAHOBHTHCH,
Tak Kak npu j=j  Bextopul e, u il He oéﬂsaTeano
JHHeHHO-He3aBHCHMBL. Dosee Toro, Mbl NMOKaxeM, 4TO €CJH
OHH JMHEHO-He3aBHCHMBI, TO MNpejcTaBJeHHe, MHOJY4YEHHOE
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H3 BEKTODOB ef.., mpuBoauMo. Bynem jneificTBoBaTb METOZOM
J0Ka3aTesbCTBA OT INPOTHUBHOTO. JlomycTuM, 4TO BEKTOPHI
e, u fil. nuHeAHO-HE3aBUCHUMBL. Torpa mempusojumoe
MpejCTaBjieHue, CoAepKaliee BEKTOPH €f,,, DOMKHO TaKKe
cozepxarb BekTopbl fi,.. CnemoBarenbHO, PasMepHOCTb €ro
noskua GuiTh paBHa 2(2j+4-1)2. Ho rtak xak

T () (efimr 1) =F €l

H, corjacHo gopmyane (15.42), Bektopsl e i f npeoGpasyiorcs
noj JAefiCTBHEM ofepatopoB A, u B, OMHAKOBO, MOANPOCT-
pancTBo, 00pasoBaHHOe (2]+ 1)~ 6a3suCHBIMM BEKTOPaMH
(el +1i.,), HHBADHAHTHO OTHOCHTENLHO BCeif TpYIIHL.
3HayHT, Halle [pelCTaBAeHUE NMPHBOAHMO, YTO NPOTHBOPEUUT
HCXOAHOMY IpefnoJioKeHul0, EQHHCTBEHHAST BO3MOXKHOCTh
u36exaTb 3TOr0 NPOTUBOPEUHS COCTOUT B TOM, yTOOLI ToO-
a0xkutb i, =cell , 11 HexoTopoH nocrosuuoil ¢. Tak Kax
12=E, mp umeeM ¢*=1 u c¢=+ 1. Takum ofpasoM, Ipu
KaXAOM | MMEIOTCS fBd BO3MOIKHBIX HENPUBOJIUMBIX (2] 4 1)2-
MEPHBIX MpeACTaBJAeHUS TIpynnel %, KOTOphle Mbl Oyaem
o6o3nagath yepez LY+ u LY~ [lpu orpaHuueHHH MOATPYII-
no#t cobersenHblx mnpeobpasoBaHuil Jlopenua 3Tu MpeACTaB-
JEeHUS COBMaualoT C InpeicraBieHuneM LY) u xapaxkTepHsy-
I0TCS CBOHCTBAMH

T () e,f,{m, =ell,,, ansg LY+,

T (1) €y, = — elf, qua LY, (15.46)

3aMeTuM, 4TO 3HaKU -+~ B cuMBoJje LYE) He 03Ha4yaT, 4TO
Bce GasucHblE BEKTOPHI 00JafatOT IOJOMKHTEJIbHOH HJM OTPU-
nareabholfl deTHocThlo, Popmyan (15. 46) NOKa3blBAlT, 4TO
omepatop T(l) He puaroHajeH B mm'-6asuce. HanpnMep,
ueThipeXMepHOe NpEeACTaBJeHNUe, 3ajaHHOe Matpuuamu L,
siBaseTcs npeacrasaenuem LU/:=) B Gasuce e,, €, €, €,
B KOTOpOM 3amaHbl Matpuusl L, onepatop T(l) puaronasen
H uMeer TpPU COOCTBEHHBIX BEKTODa € OTPHLATEJbHOH UeT-
HOCTBIO H OJHH C TONOXKUTeabHOH. M3 gopmya (15.46) cre-
aver, uto B mm'-6asuce marpuua T (I) umeeT BHA
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