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CTpaHCTBe OOBIYHO HOPMHPYIOT TaK, YTO OHH He HMEIOT MHO-
xuteas ki', Kortopwifl BXOAHT B (opmyay (15.79). Dro mpo-
cras yCJAOBHOCT.

OTMernM, uvo a5 BEKTOPOB | Ksm,> W3 BbenpHBE/EH-
HOTO OIpeJEe/IeHHs CKalsPHOTO NIPOH3BELEHMS CJEIYeT COOT-
HOIIIeHHe

<K'sm | Ksmg> = kdmand (k—K), (15.81)

rae 8 (k—k’)—rpexmepuas O-¢pyukuus. Dyuruus w,,is~(ﬁ),
onpejeanIomas caM Oa3HCHBIH BeKTOp, T. €. |[P>=|km>,
naercs [dopvyaa (15.78)] Bhlpaxkennem

Yms (K) = 8,n,7,8 (k —K) &4 (15.82)

§ 5. FPYIIA NIY AHKAPE C MTPOCTPAHCTBEHHOH UHBEPCUER &,

Iobapnenne K rpyrine [lyankape npocTpaHCTBEHHOH HH-
BepcMH | NPHBOJUT JHIIbL K HE3HAYHTEJbHBIM H3MEHEHHSM
CTPYKTYpbL IpeAcTaBjeHHHA. Mbl 3afiMeMcs H3yyeHHeM TaKoro
pacuiupenus Trpynnsl P, TOAb3ysACh NPH 3TOM TEMH Xe MeTo-
Jamu, 4To ¥ B § 3. Panee MBI yiKe YIOMHHA/IU O TOM, 4TQ
#HBepcHsl | KOMMYTHPYeT C BpAallCHHAMH, H BhIBeJH 3aKOH
VMHOXEHUST AJ5 HHBEpcHH H 0yCTOB:

1Q(b)=Q(--b)l. (15.83)

I3 onpepenenust (15.39) 1 (15.47) nnsepcuu | u TpaHcas-
uwit P (g) HENnocpeACTBEHHO CJI€1yeT, 4To

IP (e) =P (Ie)I. (15.84)

HenpusoauMble npeacTaB/ieHHst TPYNObl P, JErkKo Mo-
CTPOMUTh, UCXOJS U3 HENIPHBOAUMBIX IIPEACTABJEHHH PPy bl P,
Mui nokaxeM, 4To BCHKOMY NpeAcTaB/eHuIo P S rpymnn P
MOMKHO TOCTaBHTh B COOTBETCTBHE ABA NIpeACTaBIeHus P4 & £
rpy sl . HanoyuauMm, 1T0 npocTpancTBo npenctaBaedus P& )
CTPOUTCST TIPU MOMOILM COOTHoweHust (15.57) us GasucHoro
BeKTOpa cremyanbHoro Buaa |kysm>, rae k,=(0, 0, 0, 1).
IockonbKy wumBepcust | ocrapaser BekTop K, Ha MecTe u
KOMMYTHPVET C peo6pasoBaHUsIMH IIOArPYIIEL A4, Mbl MOKEM
npunucarh HalieMy 6asHCHOMY BEKTODPY B JOIMOJHEHHE K Mapa-

metpaMm K,, S, /m, Tak:Ke H ONpPEIEJEHHYIO YeTHOCTh. TakuM
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o6pa3omM, Mbl MOXKEM HCIOJNb30BaTh A/ Ga3HCHOro BeKTOpa
obosnauenue |k,sm; 4=>, npuuem

T (1) | Kosmg &> = == | Kosm, £>. (15.85)

3neck B 0o0eHX 4acTsiX paBeHCTBA BhIGHpaoTCs JHOO BepXHUE,
an6o HuxHUe 3HakH. COOTBETCTBEHHO KaXAOH H3 3THX ABYX
BO3MOKHOCTEHl MBI MOZKeM MOCTPOUTb NPOCTPAHCTBO HeNpH-
BOJUMOTO IIPEACTAaRJEHUs Tpymnmel P, Hanucas

| ksm, > =T(Q[b (K)]) | ksm, =>,  (15.86)

nojo6HO TOMy Kak Ha OcHOBe cooTHomeHusi (15.57) Gblio
NOCTPOEGHO  HPOCTPAHCTBO HENPUBOJHMOIO IIPEACTABJEHHSA
rpynmbl 7. Marpuna npeictaBieHHs A/1f COOCTBEHHBIX 3Je-
meHTOB T (8, L) rpynnnt P jnaercsi, Kak H paHee, (GopMyJIoH
(15.59). Oneparop :xe HHBEPCHH OIpeJedasercs CJexpyiolu M
006pasoM:

T) [ ksms £>=T1) T (Q[b (k)]) | kosm, x> =
=T(Q[—b ] T()|kysmg -=>=Becuay15.83).
=+T(Q[—b (lf)])] lfosms d=>= Benay(i5.85).

=4 llﬁsms -5,
(15.87)

[Tocreqnee BIpaxkeHde MOJIYYEHO € YYETOM TOrO, 4TO €CJH
b —napamerp Gycra, nmepeBoxsmlero Bextop k, B k, T0 GycT
¢ mapamerpom —b nepesogur sektop k, B Ik [dhopmyna
(15.26)]. CyuectBenno#t ocobeHHOCTbO GopMyabsl  (15.87)
ABAsSeTCs: TO, 4To omepaTtop T(l), neficTBYss Ha NpPOU3BO.Jb-
HEI BeKTOp BHJA | ksmgZ=D>, MepeBOAUT €ro B APYroH Bek-
Top Buaa (15.86). 3amerum, uto oneparop T(l) He amarona-
JEeH, DTo W HeyAMBHTEJbHO, TAK KaK OH MeHseT MpoCcTpaH-
CTBEHHOE HallpaBJleHHe YeThIpeXMEepHOro BekTopa k; kak MH
YBHAUM B § 7, 3HaK «Z=» OTHOCHTCSI K BHYTPEHHell YETHOCTH
CHUCTEMEI.

Paccyxnenus, npoeefeHHbe BHIUE, HEBEPHBL /s Ipex-
crapreHufi Tuma P'® ) [OoCcKOMIBKY B 3TOM Cly4ae BEKTOp
cnenpanabHoro suaa k,=(0, 0, 1, 1) He HHBapuaHteH OTHO-
CHTeqbHO HHBepcHH. Kak MBI yBHIHM, OllepaToOp HHBEPCHH
T () mpeo6pasyer GasHCHBIH BEKTOD IPOCTPAHCTBA IpeACTaB-
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Jenust PO ™ B GasuCHBI BEKTOP HPOCTPAHCTBA MpejCTaBJIe-
HeHus P =™ V3 storo ciepyer, 4to mPOCTpaHCTBO npej-
cTaBjeHusi P ™ ge Moxker ObITb MHBAPUAHTHHIM OTHOCH-
TeJbHO JedcTBUsi rpynnsl P Ho mockomeky T()T()=1,
npsiMasi CyMMa MPOCTPAHCTB HpejCTaBeHuil P = y po; —m
HHBAapHAHTHA OTHOCHTENbHO TPYNNB P M 3aJaeT ee Npel-
CTaBJIeHHE, KOTOPOE HOJNKHO OBITb HENpPUBOAUMBIM. MbI 060-
3HAYMM 3TO IMpeJACTAB/eHHe uepe3 P® 17D UroGul 10K a3athb
CKa3aHHOe BbllE, HAM MOHAJOOSITCSI COOTHOIICHHS

Pi=—IP, PI=IP, (15.88)
cJIeAyloilHe HerocpeACTBeHHO U3 paBeHcTsa (15.84). dtu coot-
HOUIEHUS] NPHBOJAT K PABEHCTBAM

qu=—lwq, Wt|=——|\Nt,

[W-W, I]=[P-P, 1]=0. (15.89)

Ecau Bextop |km)> npHHAAIEKHT NPOCTPAHCTBY NPEACTAB-
genust P ™ rpynnel P, TO 1Ji HEro clipasejsiuBa (opMmya

(15.76) u, xak nerpyzHo yoemutbcs, Bektop T(I)|km)> yuos-
JIETBOPSIET YCJIOBUSM

W-WT (1) | kmp =0,

P-PT ()| kmy=0,
(W, —imP) T() | km>=T(Q) W, +imP,) | kmd>=0,
(We—imP ) T (1) | km> =—Ti(1) (W¢+ imP ) | km)> =0,
TaK d9To
‘ (W —imP) T (1) | km> =0. (15.90)

Hanee, P (&) T (1) | km> =T ()P (&) | km> =
=exp (k- 18) T (1) | kmy =
=exp (ilk-2) T (1) | km,

a 310 o3Hauaer, 4TO BeKTOP T(l)|km> npeobpasyercs mnpu
TpaHCAsAHUAX N0 mpencTasjenuio TUK) . TlockosnpKy no ompe-
peneHn0 k ABAsSIETCS TOJOKUTENBHBIM H30TPONHBLIM BEKTO-

poM, 3TO e BepHO H I/ BEKTOpa Ik. Cpasuupas ¢op-
mysaer  (15.90) u (15.76), MBI 3aK/moYaeM, YTO BEKTOp

T()|km> nUpUHAmIERUT  [POCTPAHCTBY MpPEACTABJIEHHUS
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PO == rpynnet $P. Takum o6pasoM, npu m =0 BeKTOPHI
| kne> u T(l)| km) nunefino-sesaBucumbl. Cilef0BATEIbHO, Mbl
moxem Hanucath T(l)|kymp=|Ik,—m>, u MHOMECTBO Bek-

TOpoB |km1)> BMecTe € [K, —m), NOAYYEHHBIX ITIPH TOMOILK
¢dopmysm (15.67) 1M NPOH3BOMBHBIX MOJIOKHUTGJILHBIX H30-
TPONHBIX BEKTOPOB k, 0fpasyer Gasuc MpOCTPAHCTBA HENpH-
BOAMMOrO npejcrasieHus P 17D pacmupeHHof rpynnel J.
Moxno noxkasats, 4To u B oflleM Ciyyae

T() | kmd =] 1k—m>. (15.91)

Cnenosatenvio, T()|k—m)>=|lkm)>. dopmyna (15.91),
a takxke gopmyaa (15.68) nns onperenenus nefictBusi age-
menta rpynnet T (e, L) B npencraBnenmax P®» y PO —»
3anaoT npenctasiaede PO:izD rpynnn P,

Cayyait m=0 saBasercs HCKJIIOYEHHEeM, TaK KakK o6a
eektopa T(I)Jkm> u [k—m)> npeoGpasyiorcsi Temnepp no
npencrasaeruo P ® rpynnel 2. Ilostomy npu m=0, Tax
ke Kak M IS npeAcTtaBaeHui Tna PY%® S, posnmkaoT aBa
npexcrasiediss PO 9% rpynnel $; B 3aBUCHMOCTH OT 3HaKa
B cootHomeHun T(I)[k,0>= =4 [lk,0>. Mbl He 6yrem pasbu-
paTe 3TOT cjyuaill NoppobHO.

§ 6. TPYNMNA NYAHKAPE C OTPAXXEHUEM BPEMEHH 9

PaccMoTpes BONpoChl, CBs3aHHblE C [IPOCTPAHCTBEHHOI
HHBepcleH, mepeiiieM Tenepb K OTpaxeHuio BpemeHu. Ore-
pauHa OTDAXKCHHs BPEMEHH ONpelensercd COCTHOUIeHHeM
le=e'=(x, y, 2, —ct). Kak u B § 5, npucoeaunenye 37oii
onepauny kK rpynne Ilyankape nopoxpaeT pacmiMpeHHYIO
rpynny &, U3 onpeleneHust TpaHc/asUHMH M oOTpakeHus
BPEMEHH CJefyeT, 4TO

P(8)|t=|tp (lts)' (15.92)

TaxuMm obpasom, ecau |l€>—6§3ucablﬁ BEKTOp, Ipeobpasylo-
mpics No npejcTasieHuo T® noarpynnsl TpaHcasuui, TO
TETU)D=T@)T (L) k=
=exp (ik-12) T(l;) [ k> =
=exp (ilk-8) T (1) | k>. (15.93)



