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§ 5. OIIEPATOP RASUMHPA

B caywae rpymoe R, QyERIEIO, mpeobpasyomyocs IO
HEIPUBOAUMOMY IDPeICTaBIeHHIO T, MOKHO OTOMXKJECT-
BUTh ¢ COGCTBEHHEIM BEKTOPOM €IWHCTBEHHOTO WH)UHHTE3H-
MalbHOTO omeparTopa J,, oTBedalomuM cOOCTBEHHOMY 3HAa-
gennio m. B caywae rpynns R, gyukmmio P (jm), npeobpa-
3YIIMYICA B COOTBETCTBHEH C M- CTPOKOH IpefcTaBIeHUS
DY, MOKHO TaK:ke OTOKIECTBITH ¢ COGCTBEHHHIM BEKTOPOM
HHBAPHAHTHOIO KBAJPAaTHYHOTO OmEPATOpPA

LR LRy (7.55)

Ounepatop J? muBapumamTeH, Tak KaK HETPYNHO IOKAa3aThb,
aro 132, J,1=0 npm g=z, y u z. IlostoMmy mpm cy:xesmu Ha
HENPUBOAUMOE IPEJCTABJIeENe B3TOT OHePAaTOP AOIYKEH OHTH
IPONOPIMOHANBPHEM eIHHAIHOMY ouepaTopy. Mmage roso-
pA, npu ¢gurcupoBaHHoM j Bce GYERIEA ¢ (jm) GymyTt cobet-
BEeHEHIMA BeKTOpaMz oileparopa J2, oTBeHAlIMEME OTHOMY
¥ TOMY jKe cOGCTBEHHOMY 3HA9eHWIO, HE 3aBHCAMEMY OT .
B camom gese, mbr moxaszanm [popmyna (7.36)], gro mpum mro-

OBHIX m
Py (jm)=7j(+1) ¥ (im). (7.56)

Takum oGpasoM, QYHKOHIO, DPHHAIIEKAMYI TPEACTABIE-
ruo DY, MOoKHO ompenenuTh KaK COOCTBEHHEHI BEKTOD OLe-
patopa J2, orBeuatomuii coGcrBeHHOMY B3HageHmio f(f-1).

I10 o0mee yTBep:KIeHWE s OIepaTopa J% mpomImmoCT-
pupyeM Ha ABYX upmmepax u3 § 4, m. [, rme omeparops J,
BajlaEkl B ABHOM Buje. llns mepBoro mHpmMmepa, T.e. HAiaA
TPeXMEPHOr0 BEKTOPHOTO HPOCTPAHCTBA, HONB3YACH BHpaKe-
mmeM (7.23), maxogum

Sir=—Xir=— exx(exxr)=yey+zez‘

3maunt, Jr=2r m omepatop J? paBeH YABOGHHOMY e[IH-
HOIHOMY OHEpPaTopy, IT0 coriacyerca ¢ BHpaskenmeM j (1)
opu j=1.

Bup omeparopa J? ma mpocrpamcTBe (QYHKIWIE, 3aBHCA-
mux OT IONOMKEHHS OFHOH YACTHILI, OIpefe]sercs Omepa-
topamu: J,, koropre B § 4, m. [[ sajarm B ABHOHE Auddepen-
nmaiabpHoil gopme. Tlocae meroTOPHX anrebpamdecKmX BHYHAC-
JeHNH noaydgaeM

p=—r v (S22, (7.57)
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rae y:=0%0x2*+0%0y*+0%6z2. B § 4, n. ]I M yGemmmmcs
B TOM, 4T0 chepmieckme Gynruuu YD ofpasyror fasnc mpen-
crapnerus D, Tosromy Y P=I[(I+1)YD, 1.e.

9 2 9
v (Zr 2 e e o =—104 Y20, 0),
(7.58)
H, CIE/OBATEIBHO,
VEEY D (0, ¢) = 0. (7.59)

Mnage rosops, Mu porasanm, uro Qymskmmm Y0 (0, ¢) —
oT0 pemeHmA ypabHemms Jlanmaca. Chepuuecrue Qynunum
JeHCcTBUTENBHO YaCTO OIPENesAioT TakmM crmocoboMm. M1 ke
onpepenuin ux B § 4, n. ]| rax pexroper Gaszmca OpeICTaB-
nepusa DY, Teneps MBI HOKaMEM, HAaCKONBKO BayKHHL cde-
pmgeckme QyHKnmm npu pemeHnu ypassenus Ulpempmmrepa
JJIA OJHOM 9YacTHIH B IoJe €O CepuIeCKM-CHMMETPIAIHHIM
norernmanoM V (r). Coorsercteywinee ypasmenme Ulpemwms-
repa [popmyma (5.4)] mmeer Bmpy
72 .
(—mvur V(r)_E) b (r)=0.

Ecnm met ipegerasmyM pemrenne B Buje P (r)=u,, (NYL (6, ¢),
T0 B cmay paseHctsa (7.08) pajmanbHAsS BOAHOBAS QyHKIHA
U, (r) momxHa OyHer yIOBIETBOPATH yPaBHEHWIO 33jadd Ha
c¢o0cTBeHHEIe 3HATEHUA

ht ot 20 L(41
[— 27 (et 2t X )+ V() — B | 1,0 (r) =0, (7.60)
rIe ” — pajuajbHOe KBAHTOBOE YHCIO, KOTODEIM pasind-
garoTcsi coOcTBeHHEE Tucaa £,, ¢ 0OJMHAKOBLIMI mAIeKcaMn [.

Oueparop J? mHaswmBaerca omeparopoM Nasumumpa. [Hna
aio6Go# rpynusr JIu MOKHO IOCTPOHTD M3 MHQHHATE3UMAJh-
HHIX OTePATOPOB CKAaJADHEA KBagpaTWYHLIA omeparop, Ha-
3nBaeMbIt omepatopom Haszmmumpa (cM. B aumTeparype cTa-
thi0 Paxa). l{poMe Toro, MomHuO /[0Ka3aTh, ITO STOT OOEPATOP
Hasumupa C paeTcs BEpayKeHEEM

c=pzq (87")pX X (7.61)

rjle g — MaTpHIa ¢ MAaTPUYHEIMH dTeMeHTAMU g”=Zc§,c;s,
S

a ¢} -—— CTPYKTypHHE KOHCTAaHTH u3 Qopmyan (7.7).
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Jna nepeunciennss HeOPHBOAEMHEIX HPERCTABICHAN TPy,
foapnIEx, 4eM IPyOna Ry, UPOXOLUTCH BBOFATH HECKOJIBKO
udces, Dogo0HNX gdcxy j. Uucmo takmx dmcen HA3HBAETCH
pamrom rpyunn. Paccmarpmeas kyGmueckue m 60jIee BHCO-
KHe CTEelNeHH OIepaTopoB X,, MOKHO IOCTPOUTH MHOJKECTBO
omepatopos Hasmmupa mammo#i rpymum. Bcee umena, Hyme-
pyoonige OpeiCTABICHHS, CBSA3aHB ¢ COOCTBEHHLIME 3Hade-
HEAMA oOIepaTopoB Kasmmmpa.

§ 6. IBY3HAYHBIE IPEJCTABJEHM A

B caygae womewmpix rpynn mpepcrasinenme T(G,) Kask-
IOMy B3neMeETy rpynunl G, CODOCTABAAET EREHCTBeHHBIA
omepatop T(G,). B cayuae HenpepeBHEIX TIpymm mnpej-
craBuesme T(a) ecth EHenpepHBHAA (YHKOEA IapaMerpoB
rpynnsl a. T10CKOABKY CYHIECTBYIOT MHOTO3SHARYHBEIE (QYHKIIWH,
BO3MOKHEI W MHOIOSHRYHBIE IIPeJCTABJIEHUs HEIpPePHBHHNX
rpyun. Hanpmmep, ecam B umpexcraBaenmm T (a)=
=exp (—ima) TPpynus A, paccMoTpeHHOM B § 3, 1. A, BH-
6pate m=",, o M momyzmm T/:(0)=1 m T':2n)=-1.
Ho moBopor Ha yrom 2m — 3710 TOT 3Ke dieMeHT rpyunsl &g,
9T0 W TIOBOPOT HA HYJEBOHM yroJa. 3HAYAT, HAle [BY3HATHOS
npejcTaBIeHEE COLOCTABJIAET BTOMY 3iaeMeHTYy Kak -1,
taxk @ —1. Bubupas m='/;, monydaeM Tpex3HaUHOE IPEJ-
crasienne. Amamormgno us gopmyntr (7.42) pus xapakrepa
opencrapaerma DY) rpyunet &g caemyer, 9T0 3TO IPENCTAB-
JIGHWe OJHO3HAYHO, eCIH j — I{eJ0e YACJIO, W IBY3HAYHO,
ecan j — Ioayneiaoe 9UCJo.

Cpenu pemesnii ypasuenms [lIpegmuarepa mer pemeHuii,
COOTBETCTBYIOIIUX JBY3HAYHHIM upencraBiesmaMm (§5), Ho
¢ u3mYecKON TOYKE 3PEHHA TaKhe IPeACcTaBJeHHs B 00meM
HO WCKJIIOYAIOTCA B KBAaHTOBOH Mexaumke. B camom jeuxe,
upencrasnesme DC/2) rpynmet B HeoOXOXEMO MJsS OMUCAHUS
COMHA, T.e. BHYTPEHHETO YIJOBOTO MOMEHTA 3IEKTPOHA
(ra. 8, §4). OGparmMca Ha HEKOTOpPOE BpeMS K KBAHTOBOM
mexarumke. [lomycruM, uro cocrosume T(ajp upegctaBasger
¢yarmumio P cumcTeME, NpeoGpa3oBaHHYI0 B COOTBETCTBHU
¢ suxementom rpyumsl G(a). Torma, ecim G(a)G(b)=
=G (¢), To cueTeMa, OpeoOpasoBaHHASA B COOTBETCTBHE C JIe-
mMentoM rpyumsl G(c), HOKHA IIPENCTABASATECST KAK COCTOS-
gmeM T (chp, tak m coctomrmeM T (a)T (b}p. Dasosmii Mmo-
KHETENIb COCTOSHUA He HEMeer QHBEYECKOTo cMbicaa. llosTomy
T@T(h)=w(@, b)T(c), rme] o — meroropHil] ¢asoBrid





