

































































































































































































































































LN COOTBETCTBEHHO. 3aMeTHM, uTO' MaTpumW (¥

TRe L,, M‘-—-KOCOCPIMMETPK%QKEH H cmme:rpmaecxaa ManH-
-~ obpasyror
. anreGpy Jla gaa rpynnst JIn, coc'raaneamﬁ HS BENTECTBEHHAIX
OPTOroHANLHO-CHMIIEKTHIECKHX  MaTpHIL. gg aeM oﬁoaaaqan
‘sty rpynny tepes W (n,), Kak ussectno [58, ¢. 376}, ona
usomopdna rpynne U(n,) ~
- Paccuotpum ypasrenie T,B,,,—- BTy, e lgi i<+
\+2 {5k j. 3anucumsas MaTpuLy Bi, B BHAe (8 ), nonyuam

[ chosal—"LssmatLacosa:““L‘Sinat =
L;sin a, + L,cos oc,L, sina, + L, cosa,

[ L,cosa,—}—L.sma,--Llsina,—}-L,cosa, ]
L,cosm,—fL‘sma,—Lssina,«(»L,oosa,
Omona K w
,L,{cosoc,—-cosa,) +L,sma, + Lysine,= 0 -
’ —Lysinay+L, (¢osa,——-eosa,)+ Lqsing, =0, { (41
~L,sina,+L, (cos &;—COS %)+ Lysina, =0,
2 -—-L,sm a‘«--L. sin a,+L‘ (cos ar«cosa,)mo. )

BN

‘ Sra cicTeNa Marpmm {pasaeunﬁ omocxrem.ao Heus-
. BeCTHBX Matpuli L, Ly, L, L, moxer paccmatpuparscs Taxk
e, 'KaK H CHCTeMa cxampumx JHREHAHBX  OXHOPOAHBIX
: ypaaaelmm .ﬂerxo OPOBEPHTH,  ¥TO onpene.nmenb cHeTe-
-~{(cosa,-—-cosa,)‘+(sm"a;-—-srn’a,))'

, +4(cosa,-—cosa,)’sina, “

oTHen or Hyas H nomuy Ll =0, Ly = L, =0, -0
T.e. By=0, 1<, i<r+2, iskj. Ypanneuﬂe (39) me
raaxaaamaae'r HHKAKHX ' OTpaHMueHufl Ha MaTpUIE B,ﬂ,m H

ﬂﬁmm obpasoM, mobas nonrpyuua SO(n)° rpymmx SO(n)
conpsmaeua c nonrpynnoﬂ ‘

S(W(n)x .. xW(n,-)xi)(nm)xO(nﬁ.)) 1(42)
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[‘eomerpmecxaa HATe npeTalHs nonyueﬁnoro pesy:xb'rara‘
‘cocront B caeayomem. Ipynna SO (n) nokaasno wsoMopgmua
. rpynne ppwKeHu#t (1 — 1)-MEPHOTO ‘BEUIECTBEHHOTO S/UTHITH-

YECKOTO MPOCTPAHCTBA S, ,, T. €. BONIECTBRHHOrO TPOEKTHE-

* Horo npoc'rpaucma Poic aGCOJHOTOM |

4 l”._.
o gl(x) 0

dury s(ya, SBIAIOMAACA TOYKOR ORHOPOAHOTO NPOCTPAHCTBA
SO(n)/

(n)‘”‘ cocronT U3 r - 2 naocxoc'reﬁ
O 0, D, T,

npocrpanc'ma S,_1, BSGHNHO T ocﬁ(pm:tx o'mocu'reﬂwo a6co-

| JuoTa, NpHYeM B Kaxkpioft us ma

ocreft II,, . . I, dukcn-

. posasia napaTaKTuyeckas KoHrpysHuus (30].

 Ka 20, OCTABISIONMFX MHBADHAHTHBIMH  BHOUIHION H spmmmy‘ '
. opms:

I'pynna Sp(n) ecrs rpynna KoMmieXCHbIX ua'rprm nopaa-

BALL BN L L A
I Gl o SR

. A.nreﬁpa JIn sp(n) rpynnst Sp (n) COCTOHT H3 MATPHIL

[ x]

rae M;, M; — KocospMuTOBa M KOMILIEKCHAS cnmme'rpaqecxae
- MarpHUBl COOTBETCTBEHHO. - :

- JhoGoft asromopdusm rpynriu Sp(n) HUMeeT BMA
@ : Sp (n) > Sp (), A~—TAT™,

- rae TESp(n) [19, ¢. 180]. Kak u B rpymmax SU (n) u SO (1),
~.Martpuua T monmmua BWOHPATLCA. C TOUHOCTHIO A0 nNOAOOHA B
~rpynne Sp(n). Hasectro [19, c. 180}, uro moGas Ma'rpuna,
rpynuu Sp(n) momobsa MaTpMue BHAA

b {{ —ie e
'f- (8 alEn!, .3 earEn [ 8 g lEnl’ i ‘ arEn )’ : (43)
MP % ed:‘a elas,._l e 1 ela,, =1.

! Kak ¥ B cnyuae rpynma SO (n), ycnoaue nepnonntmoc'm as- -
- TomopdusMa D MQXKHO HE YUHTHIBATH, . -

Tlonanrebpa h anrebpnt sp (n), cooréemmymmaa noxrpyn-

ne Sp (n)®, cocToHT H3 MaTpHIl B, yAOBJIETBOPAICMIEX yC/IO-

 puio (39), rae T--Marpmxa (43). 3anumem Ma'rpmxy B s xre-
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TOYHOM Bzl B - (By;) ¥ nosoxuM e’“r—- ,

ma H3 (39) no.nyqaeu e

By =eB,;, 1<I, j< 2, ish

Cnenoaarenbua. By=0, 1<, r, i } Axanormﬂo .

: B r+J"'"0 l<i i<n i%[.

! Bi,r+.1"0 Br+l:""0 Bfr“*"'o Br+!l‘~'”0
‘;u.vm ILiKr, 1gigr—2; ,

' Br-l,sr“"o B,,m._lr-z() Bar 1,r=’0 Barr 1’”‘0

~'Ha matpunt By, 1<i<2r, a Takme B,_l,,,_,l, B,,,,, B,,_l,,_l,

B,,,,. ypaBrenHe (39) He HAKJAAMBaET HHUKAKHX OrpaHHYEHHR,

- B urore moamyuaem, 4ro- nmﬁaa no,urpynna Sp(n)° conps-
- WeHa ¢ nonrpynnoﬁ E

S(Vir)x ... XV (n.) X Sp (m;)x Sp (mg)),
- THe V(n,)-— rpytma, uaouoprbnaa rpynne U(n,) B cocrosmas

u3 Matpu (35).
e Tlepexoaum X reoMeTpuieckoli HHTEpnpeTaluH no.uyqenno-

- 1o pesynbrara. I'pynna Sp(n) noxainko wusoMmopdma rpymne

- AsuxKennll (n — 1)-MEPHOrO XBATEDHWOHHOIO YHHTAPHO-SVUIHN-
THYeCKOrO mpocTpanctea K, . (i, f), T.e. xBateprmomHoro .
B npoex'ruanoro npochancTBa P, 40, 1) c alcomotoM

) n
Ex‘x*‘..- 0.
: fmn]

. <bm‘ypa, SABISIOASCH TOYKON o,unoponnoro npoc'rpaac-ma
e Sp(n)fSp (n)®, cocrout 3 5-- 2 maockoctedt

: Hv . Hn na+1’ nn-e '
npocrpaac'ma K, ]), BSAHMHO TNOJIAPHBIX OTHOCHTENLHO

abcoitiora (44), npuueM B KaKAOK M3 TAOCKOCTER Hl, ey I
. q)nxcnponaﬂa HODMAJIbHAS  Herb [30}.

‘§ 3. ﬂepnommecme oguopomme npocrpancrn
€ KNACCHYECKMMM ne«ounmnuuu OCHOBHMMM
. Tpynnamm cephu A _

Knaccmpuxaunﬁ nepuonmecunx as'rouopq;uauon "a COOT-
berc*rnyiomnx ORHOPOAHHIX npoc'rpancra HeKoMY KTHBIX
xnaccnqecxnx rpyrm no.uyqae'rca Ha OCHOBe: a) pesy ‘;'ra'roa




|
it

i §2; 6) xanoHHuecKHX GopM aBTOMOPPU3MOB KIaCCHUECKHX
| rpynn, usBecTHux H3 pabors XK. penonne [18] n creayio-
et reopems C. Koxa. . -
Teopema 1 [89]. Koneunas rpynna aBToMOopdusMoB CBAS-
i pofi rpynuel JIH ocTaBAAET HHBAPHAHTHOR HEKOTOPYIO MAKCH-~
' MajnbHYIO KOMIIAKTHYIO NOATpymmy. v

.~ I'pynna SL{(#, R) cocToHT H3 BCeX BELIECTBEHHHIX MaT«
' pHI OpsAAKa n ¢ onpexeantenem 1. OHa J0KanbHO HIOMOPP-
Ha rpynne KoJUiHHEanuHl - BEIIECTBEHHOIO INPOEKTHBHOIQ
npocrpaucrpa Pn-y. Anre6pa sl(n, R) rpynnst SL(», R) o6-
pa3oBana BelllecTBEHHBIMH MAaTPHUAMH [I0PALKa N ¢ HyJje-
. BHM ciaefoM. MaxcHMaJbHas KOMNaKTHas MOArpymnna rpyn.
» nw SL(n, R) ectb rpynna 8O(n). =~
JlwoGof aBroMopdusm - rpynnt SL(n, R) wmoxker 6siTob
¢ mpejcTaBjieH B BUAE .. : R I

. @:SL@m R -SL(n R, A—TATY ()
;{;_ L ' : C o ‘

A S S e T e
IS R

®:SL(n, R)>SL(n, R, A->TAT ()

- rae T€SL(n, R) [18]. e A
.~ Paccmorpam Bravaje asromopdusM (1). Kakup § 2,
| TMOKasWBaercdA, 4To Marpuiua T MoxeT BHOHpATLCA € TOY-
| “HOCTBIO Mo nofobus B rpynue SL(n, R). Byaem 6pats oty
. MATPHIY B BeHieCTBEHHON KOpJaHOoBOH HopMajabHOR (opme
¢ [41, e 36013'. Tak xax neurp rpynnu SL(n, R) cocrour us
- marpuy xE, asromMopdusm (1) 6yner uMeTh NOPAAOK R TOr-
' Za M TOJBKO TOTA3, Koraa : S

T* = & E. @

¢ Jaa toro uro6m marpuna T yaosaersopaaa ycaosuw (3),
*. HeOOGXOMHMO W JOCTATOYHO, YTOOH TOMY YCJOBHIO YAOBJIET- |
" BOpsJa XKopAaHoBa popma maTpuns T. |

Hrax, 3ajaua CBOAHTCH K Pa3LICKAHHIO BCEX IKOpAa-
¢ HOBHIX Matpuu u3 SL(n, R), VIOBAeTBOPAIOIMEX YCJAOBHIO
. (3). Hs (3), B 4aCTHUCTH, BHTEKAET, 4TO S/AEMEHTapHbIE Je-
i aurenn Matpuusl AE-~T npocreie. CrexoBartessHo, A1 aBTO-
Mopﬁusm (1) marpuny T moxHo 6pars 8 Buae (37) § 2.
‘Martpuun B nogaare6put h aareGpu sl(n, R), coorser-
. creywomel noarpynne SL(n, R)®, naxonarcs Tax xe, Kak u
B § 2. [loganre6pa h cocrour #3s MaTpRI, BHAA

B = (Bl’ ey Br_"s“cj;ij Cﬁ)l 1




me.

By=| ttL 4)
| ‘ {—-M, w0
Ly, M,, NPOM3BOJILHLIE  BELIECTBEHHBIE xnanpamue
MAaTpHIIBL. i‘pynny H, cooTBeTCTBYlomyo anreSpe Jlu MaTpay

BHAA (4)&€yneu oﬁosnaua'rb GL (n,) Sra rpynna usomopdua
rpymxe n

- Taxam oépasom, moBas no,urpynna SL (n. R)'” Tpynns
SL (n, R), coorsercTeyomas Bny'rpenaeuy aa'romopcpmmy (l),
conpsxena c. nompynnoﬁ y o

S(GL(nl)x X L(nSxGL(ml. R)xGL(m,. R)).

®urypa, ABARIOMARCA TOUKOR OLHOPOMOTO NPOCTPAHCTEA
‘ ,SL (n,. R)/SL(n, R)®, coorsercrBylomero aestoMopdusmy (1),
cocTour W3 § + 2 niockoered IL, ..., II,,, obuero nososxe-
HHsl OPOCT npanc'rsa P, ;, TpHIEM B xammﬁ U3 IVIOCKOCTel
e @nxcnpoaaua Mnunmtxecm Jmueﬁnaa Konrpy-
- 9mma [30]
- Paccmorpum aB'rOMOpcbuau (2) I'Ionymm ycm)ane conpa-
' JX@HHOCTH JABYX HOATPYIHI BHa SL (n, R)®. Il.na A » TE
ESL (m R) mmeem -

STA"‘T“‘S 1 =(STS") (SAS“)"‘(STS')’
\;Omozxa BHRHO, YTO ecIM MaTpHua A ynoa.nemopae'r yc.noamo

TA' T = A, . (B)
. T0 Marpnna B= SAS 1—-—ycmamo R .
(STS)B(STS'Y =B (9

H oﬁpa'mo u3 (6) caenyer (5). Crenosatessso, Marpnu.a T no-

nyckaer sameny Buja T, = STS’, rne SESL(n, R).

; Hafizem ychosus Ha Marpuuy T, NpH BHOOMHEHHH  KOTO-
phix aBToMopdusM (2) OyAeT HMeTh KOHEUHHX MOPAXOK k-
Onesnpso, 9TO £ NOMKHO GbITh WETHHIM YHCJIOM: k=2m Io-

.uytxaeM . . '

(D""- u—+(TT’ ‘)"’A(TT”I)"”.

| (Ty=xE - @
B coorsercreun ¢ Teopemoﬂ 1 §3 MOXKHO CUHTaTB, 9TO 3BTO-

MOpdHaM (2) OpTOroHaJLHHE MaTpPHUb MNEPEBONHT. B Qprdro-
HaJlbHBLE. HYCTb A—oproroHaibnast MaTpuua. ’l‘pﬁyﬁ *q'roﬁu

g

Orc!ona




SLEEes

i

~ matpuua TA’™ ‘T 1 Gruta opTorosanbioft, ‘ronysaem AT'T =
- =T'TA, r.e. marpuna T'T nepecranopouna co BeeMH op'ro-‘

roHanbpybiMi Matpuuamu. [lostomy

 mam

TT=—E )

‘ T'T=E. . )
Ypasnenne (8) ne umeer BeITeCTBEHHX pewenufi, a u3 (9)

. cnenyer, uro matpuna T oproroHanpHa. YUHTHBAR YCJIOBHE

(7), nmoayuaem, 4TO MaTpHLY T nas anmmopdmama (2) moxkuo
6parp B Bupe (37) §2.
Haftzem MaTpuusl noarpynns SL (1, R)® u ee aareSpu JIu h.

© Ychosue NPEHANICKHOCTH MATPHIE! AGSL(n, R) noarpynne
- SL (n, R)® umeer BHA

- er ycaxosmo

" cTemy ypabremmll

CTATTTI= A,

Orciofa cne,uye'r [60, c.-14, 17}, uro MaTpuua Bésl (n, R) npu-
HadeXHT h TOTZA M TOMBKO TOria, Koraa oHa y;zonae'mopa-

BTm-—--TB' SRR | (10)
3anucu5ax MAaTPHUB B KJCTOYHOM BHAS, HMeeM H3 (10) cu-
quT T T qu ;

ANA nensaecrm MaTpuy Bm # Bgp, - 14 P 9 9< r+2 Bae.zm
0003HA"EHAA

LL] g m[L. L.]
‘ qu {La L‘, }’ qp L-) L, y

T.— AE nE DT [ AME pE ]’
a —ppE A E e —nE AE J

MOXHO CBECTH CHCTEMY (l 1) x cnenywmea CHCTeMe YpaBHERHH

g marpun Ly, Ly, ..

Agly + a'pLs =0, q'La. + APL" =0,
Pole —Hply =0, RoLs+ oLy =0, ‘ 12 '
Boly + Bple = 0, - poly —Bple =0, | 1z
Aglg+ Aplg =0, AL+ A Lg=0.
g1



OHWMWB sTOf onHopomloﬁ cHereMs

(kp l‘-v oPp
Tonoxum

Ap=Cos0ip, Py=sina,, A,=C05a,, pq=sma

L om ucc.uenyem YCIOBHS paBeHCTBa Hy/MmO A:-

~cos? &, sin® o, = cos o, sin? o, 13y
1) Nyets 1<p=¢<r, A,ﬁeo Torna ypaBHeHus (12) awT
‘ Lr—-—-L,, Ly=L, Ly=—L,, Lg==—Lg
Ly=—La Lr—*""Lv, Ly=Ls, L4=""La’

*‘r“‘.‘e. , S
) B,,p==[ ;‘1 t] | (14)
B e P "‘Ls '

‘Conocrapass (14) u (15), no.nytxaem, wro L,, L,-—KOCO?
cuuue’r HYeCKAS H CHMMETPHUYECKaf MATPHIUbI COOTBETCTBEHHO.
‘ yers 1< p-q<r, Ap,=0. Torna U3 ypasueunﬁ (12)

Haxonnm ‘ L L

B 1 H 16
o bl o
rae Ll-nponaaonbnaa KBajparsas marpuna, a L,, L,—cum-
‘MeTpuueckne MartpHum. Hspecrno [58, c. 374), qro MaTpHUE

(16) obpasyior’ aarebpy Jin rpynnsi Sp(np, R).

- 8) Iyers 1<Cp, g, ps=q. Torna us (13)

tgta, = tg? &p Y]

Tax xak xo;mn Ap+ipp M A, + i, HEe MOTYT ObITh KoMI-
JEKCHO-COnpsKenHbME, 13 (1 7) Clenyer A,= -—A,,. u,-—-s Bpe
- ¥Ypasuenus (12) agor

L, Ly L.1
B Ll }, B 1 2 .
Pg [ L —'Ll ‘,QP [ Lg —-—Ll ] ‘ Q

‘e Ly, Ly—nponsBombinie KB&ApATHEE MATPHIM. h
4) Haxonen HAXOZHM, UTO HERY ReBLIM 6y1xy1' TakiKe Clle-
| ny:oume KJETKH: : « \
Bypn=— Brttrits Br+z,r+s = — Brys, P } (18)
Bl+2,'r+1 Br*‘l,r"‘ﬁ




Kax ussectHo [58, c. 373}, marpuuu

[ Bettrer Braayrsa ] Ry i

. 37+ T R p (19)
'i [ Br+2,r+1 Br+2;r+2 o :
- yAoBneT ssmoume ycnoamm (18), oﬁpasyxor am-eﬁpy JIn
- Tpynnst SO(s, #),
L Taxmu oGpasom, Mannuu nonanreépu h, coomerc'rsylomeﬂ
1 aa'romoptimMY (2), Moryr OuiThb NpHBEJEHH K BHIY
M‘ B (Bp AR Bpn Cp ey "CQ'; D F)!

. LM | |
C, = i li R 20
"'[ Mch] | | o

L, M, —-xococmmerpuqecxaa H cumme'rpnqecxax Ma'rpmm
v . COOTBETCTBEHHO,

re P e A
TTLP; Cu’ | S ~

Cyp Cu—- MaTpHUH BHIA (20)

e R g B

N, M,
P, = J 3
! [MJ"'NJ}

(lé) I_,;“" npomwue KBaApaTHeie MaTpuup; D — Ma'rpmxa

— marpiua (19). OGosnaunu uepes A (nj) rpynny Jlu,

" aarebpa Jlu xotopofi cocrout w3 matpuu (21). Toraa rpynna
: SL (n, R)®, cootsercTayiomian asToMopdusmy (2), HMeeT BHA

- S(A() X o X A(np) XV (1) X oo X Vieg) X Spim, R)X SO(s, #).

Ipynna SU(p g) eCTh Tpynna MaTpHU H3 SL(p +q, C),

o '-—~z‘z ——z"zﬂ—i—z"*‘zl’“—f— - 2PHgete, (22)‘
I‘pynna SU(p, q), p-+ g=n noxkadbno-usoMopdHa rpynne

. npvokeHmR (1 — 1)-MEPHOTQ KOMIIEKCHOrO yunmpno-nceanoo
" SAMMNTHYECKOr0 TPOCTPAHCTBA HHUEKca p—PK, (), T.e

TIPOEKTHBHOTO npoctpanctsa P, _, ({) ¢ abcomotom

—zif—.. --z"z"+z”*’§"“+ +z""‘"zf’+”~0 ‘(23) |
Ameﬁpa Ja su(p, 9) rpynns SU; \(p, q) cocTont U3 MaTpHLL
M M .
B= 3 : ‘ 24)
[ Ms M ] o ( j)

3



e M, M,-«-»-xocoapumoaat MATPHILL! n0psumon p Hg, Mj—
nponasonbﬂaﬂ KOMIVIEKCHasi pXq - Matpuua, irM; + fir M= =0
Maxkcumanprast xomnax'man noarpynna K rpynmal ‘SU(p, q)

. COCTOHT H3 ManHl.l

: (Lv L,), ‘ Fooo (29)
By L1 H L,—-— HHTapHHE MATPHUB NOPSAKOB p Hg anreﬁpa
- Jlu k rpynnu —HS MATpHN
o My My, (28
- TIe M n M,—-Kocoapmmoau Ma'rpunu NOPAZKOB p H q
Tlponsso/ibnutit aBromopdusm rpynnst SU (p, ¢) uMeer Bux ‘,
o (D A—+TAT"1 R @
O A-—»TAT‘Jl '(28)
- Tae TESU(p. q) 118]. |
. eM BCe aBTOMOPGMSMH TrDymnLL SU (®, ), ocraBasio-
" mue 'HHBApHAHTHOMN Kaxn MaTpHy H3 MaKCHMA/JIbHOM
. KOMNakTHOM nonrpynm . JlioGoit amouop@m anrern
- s (p, ¢) umMeer BUI
@ :su(p, q)-‘-»-su(p, q), Bx-—»—;’l‘E’fl"‘1 o (29)
wm o |
| @isu(p Q—su(p, @, B—TBT™Y, - (30)
e TESU (P, ). Sazaua’ CBOAMTCH K OTHICKAHHIO BCEX aBTO-
Mopdusmos (29) u (30), ocrasamomnx RHBapHaHTHOA KaXkayio
'rmqy BHAa (24).

qHEM C aaromopcbusma (29). Eciu npencrasute MATpH-

ny T B sune
TV:::- Tl*Ts .
T, T, |

TO YCJNOBHSi HHBADHAHTHOCTH MATpHuB! (24) omocme.nmo ap-
, Tomopcbnaua (29) npmso,nm' K YPaBHEHHAM

- MT = TM, - T (31)
M,T,=TM;, (3
MT, = T;M,, o o33
Ma g = an ‘ ‘ (34

Vpasnenne (31) otHocHTE/LHO MaTpHIE T, Aonxmo YHOB-
-, TeTBOpATECA JIA mo6ux Bemecmnﬂux Kococmmempuqecxux

oM




matpun M, 1 M,. Orciona caenyer, uro Ty = 0. Ananorwmio
. w3 ypasnenus (32) nomyuaem T, =0. Hs ypasuennft (33) u
. o : Tl*s:lEp: Tﬁ='8sEq'f“ )

meei=1 efl=1, Te N s
o T=@EEngE) (39
' Paccmorprm apromopiuam (30). Bmecto ypassennlt (31)—
(34) naxomuM ypaBHeHHS . e S ‘

. MlTs"":Tsﬁv o (36) B |

| M2T4,’4Tiﬁ1’ R 1 (37)
MT, = My, - | (38
MTy =T,My. @)

Tak Kak B paccyXAeHHsx jns asromopdusma (29) yua-
~ CTBOBaJM TOJBKO BelllecTBeHHHE wMartpuusl My m Mg, mut
' 'CHOBa NPUXOLHM K BHIBOAY, uTO MarTpana T no/jpkua WMeTh
~ Bun (35). Us (38) u (39) caenyer, uro T=0. D10 o3navaer,
' 4TO He cymecTBYyeT aBTOMOpduamMon (30), OCTAaBAAIOIINX HH-
‘BAPHAHTHOR KAXAYI0 H3 MaTpul BHxa (24). :
- Hrag, moGo# asromopdusm rpymus SU(p, g), ocrasis-
. JOUWIHA HHBADHAHTHOR KaXAYyi0 MAarpHUY W3 MaKCHMAaJAbHOH
. kompmakTHOH moarpynin K, ects aBromopdusm (27) ¢ mar-
- puueft (35). R S T L R
B cooTtBeTcTBHH C Teopemoii 1 § 3 MBI MOXKeM paccMaTpu-
. paTh Jawb Te asToMopdusmu rpynnn SU(p, ), koTopsie
© ABJIAIOTCA NPOJOVMKEHHAMH aBroMopduamos rpynnui K. Ilpy
. onHcanuyu asroMopdusmMos rpynnu K SyAyT HCMONL3OBATHCH
- pesyapTaTH § 2, B KoTOopoM HafixeHH KaHOHMYecKHe POPMEI
 aBromopdusmos rpynnu SU(m). \ Ll
' "BoasMem anromopduam (27) rpynin K, nopoxzaemsii
Marpunel ARTEAE N S
’ T = ~(31Ent, s ey ‘Bc‘Ena; ‘8‘+1En‘+t; “divy ‘S‘Bnt)’\ ) /(40)
. o pt .. An=p, Moyt =g, fgl=1
.~ Dror aproMopdwisM pacnpocTpaHfeTcd Ha BClo Ipynny
. SU(p, ¢). Hattnem rpynny SU(p, ¢)®, cocTosmyo U3 MaTpull
» A€SU (p, ), nepecran6Bounbix ¢ marpuuedt (40). Tlpeacrabras
© MaTpuny A B KJeTouHOM BHIe A = (A;;), NpPHXOAUM K CHCTEME
ypasnenu eA,; = e;A,;. OTH ypaBHeAMA He HAKJIAALBAIOT
. HUKAKHX OFpaHWYeHHN Ha AHATOHAJIbHbIE MATPHUH A, & TaK:Ke




. ma Ma'l‘pmu:\! A;j C .8 == 8; OCTaJleble Ma'l‘plmbl A; j ﬂOJI}KHH
Ouire Hynesbivu. Hirak, noarpynna SU (p, )@ rpyhis SU (p, g),
" COOTBETCTBYIOMAS anromopdmamy 27, nsouop(bna Tpynne

- SUp, ¢ X -XU(p,, q)).

Cburypa B PK, (D, ﬂn.rxmomaﬂca quoﬁ o.unopannom
npocrpanctsa SU (p, ¢)/SU(p, ¢)®, cocrour us | nnoccht:'reﬁ
" IOIAPHEIX APYT ApPYry OTHOCHTENbHO afcomora (23). :
— Paccmorpum asmmopdmam (28) rpynnmt K, napomaemblﬂ
Ma'rpuneﬁ

(pl) DR p’,, Q1q QB! PHLY vy P', er Q‘), (41) .
rne Qn Q,— eMHUuHEE MATHIH, B

g -0 E 0—E 0E

‘ My = o, Py= ’
BB eo] w[270]) 7]
=1 cpemu e, ..., & e 'KOMILIEKCHO-COMPSUKEHHEIX -
TAK e, KaK H CPeAH e, + 5+ & OTOT aBTOMOPHSM pac-

ﬁucrpaaaercﬂ Ha 'BCIO rpynny SU (p, ¢). Haiinem noxrpynny
(p, 9)® u coorsercrBylOmYI0 eff nojanrepy h anreSpu

o su(p, g). Manunu B a.nreﬁpbx h ﬂBJIS!OTCH pemenuﬁmn ypaB-

’nemm v ‘
| BT:-—TB, R “2

| me T-—-umpuua (4 l) Hpen.c'raam Ma'rprmy B B KJleTO‘{HOM
mme = (Byy). Jl.rm MaTpHIA ‘

BI m{ ,Br+1ﬂ'+1 ‘Br.-}-[l‘.'.g il
; Bl"‘a,r‘l'l : B{‘.“’.“

o ypaBrenus (42) noryuaem B, = B,. ‘Orciona ceayer, uro
" Bpys,r41 B Bosg,e49— BEECTBEHHbE KOCOCHMMETDHYECKHE uar-
pEuEl, B,y s - [IpOH3BOMIbHA  BEmECTBEHHAA MaTpHua |

 Byugrsn = Britspa. AnreSpa Jln Ma'rpuu B, ectn so(p q)
Paccmo'rpuM Ma'rpuubt :

‘ 0 ' L Mn Mn st Mu ‘;‘
B[ e B ]2 Mo e R B |

; My Mgy My, Mu .

M Mo M Ml

Bityrss Borgena .

: 96 3 :";




oTe

“ .
0 E, 0 0 ~
TI:{"‘"E"I‘/O’ 0 O “
0 0 0~—E,
0 0 E, 0 _

M3 ypasuenus (42) Haxogum
My, = — Mw Mgy = Mm My = Mu' Mu" “"'Mn:
Mg = My, Mu“‘-"”"Map Mu""”“‘Mw Mu*'Mna

— : . —

My Mu _ My Mg, ‘
By=| ~Ms My My~ Ma | )
Mg My My Mu Ll
L =P —Flu, T |

" M3 npHHAAJIERHOCTH STON MaTpULE anreSpe su (py, ¢,) BH-

- TeKaloT caepylomye yoaoBusa: Myy, Mgy — KOCOSPMHTOB, Mg,

Mgy, — cummerpaueckue Marpuus;, M, é)& Mis, My = Mis.

Jlerxo noxasars, W10 MATpHUA (43) nonoGra Ma'rprm.e
TOMy My My My
et . 'Mr " . . ’
.t_ﬁ.‘lii .—N}m . —-14 &a& . (44)
—M, My My —Mg
M —M,—Mi; M, ’

© Mesecrso [58, c. 374}, uro Marpuun (44) 059833"01‘ anrebpy
Jln sp(p.. G-

penno:toixm, YTO KAaKO0e-TO H3 uHCes €y, ..., - . paBHO

. ofHOMY H3 WHCSN 41, +.., €, HADHMED £, = &,,4 = E.

Tlycrs

. v ‘ Lu. Lu Lm L_u
B, = [ By  Byru ]” Ly Ln Ly La , (45)
Ly Lee Las Las '

Br-u,l Br+a',r+s
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0 E, 0 0 °
eE, 0.0 O l
0 0 0 E, J
0 0 eE,

W3 ypabuenua (42) caepyer, 4T0 Marpuua (45) umeer BHJL

- Ly 0 Ly 0o 7|
A T PR 1
Lis 0 Ly O ‘

L 0 Ly 0 Ly_

me Liw Lgg— xocospma'row MaTpHIHL. .Herxo BHJETH, HTO
anreSpa Jln marpun shpa (46) usomopdua anreGpe u(p;, gy).

[pexnonoxum, 910 Cpeau &, ..., €, €CTh UHCIO, KOMI-
NIEKCHO-CONPAMKEHHOE C KAKHM: .nnﬁo U3 unce;r &ipr -

HanphMep e, = e,, Paccumpum MaTpULL
’ (’ o ' Nu Nxz Nw Nu )
o B‘ ) { Brr Bra ] s | Nn sz Nza ‘Nn

Jool N N Nig N

coy €

L Ng Ny N Ny
7 0 E, 0 0T
eE.. 0 0 0O
0:0 0 E,

0 0 gE, 0 |

lda ypasaenua (42) C YUETOM 7T0r0, YTO MaTpHUA B, npnr
HannexuT anrefpe ut (p,, ¢,), noaydaem

h Nll 0 0 Nu -
‘ B\“= 0 _ﬁl’l eNy 0
0 &Ny Ny 0
Nis 0 0 Ng ,
rae Nu, N”—-xocoapmmau MaTpUIH, & Nu--npouwwaﬁ

T,’:.:

, = | (47

Ty




LT PTTRE

' KOMMJeKcHAR Ma'rpuna Moxuo - noKasars, UTO a.uredpa Ma

marpun (47) naomopdHa anreGpe u(p,, q.) , ,
C/IH /ISt KaKOro-IH60 M3 UHCRN &y, ..., &, nanp!mep 81,

' CPEemM UHCEN €., ..., & HET PaBHHX el WIM KOMILIEKCHO-
| COMpAMERHMX C HHM, 7O, KK M B §2, marpuua B,; umeer sup

Bn = (51» Sl) ‘ ' (48)
TAe Sl—- KOCOSPMHTOBA MATPHILA. Anreﬁpa matpun, (48) uso-

; Mopdua ‘anrebpe u(p,). MokHO nokasate (cM. §2), w10 BCe

MaTpHust By, omimuEbe OT paccmo'rpeunbm BHIllle, — HY/IGBLIE, .
Taxum ofpasom, noarpynna SU(p, ¢)®, cootsercTayioman

{, apromopduamy (28), usomopdHa rpynne

| NOpOsKIaEMELT ‘MaTpunedt

S{U(p, gl x.. XU (o, ‘h)x O ,11 9140 XSP (Pryas ‘hﬂ))
Tlyets p=gq. B stom cnyqae BOSMOXKEH anmmpc}mau (27)

7.0 B - (49).

T = 1-
| L E 0]
Ma'rpnuu no;xanredpu h nyeior BHy
"M L1 (50
Bg , : - (80)
L M “

. rae M— xocosxmumna, a L--apmmona MAaTpHIH, Ma'rpunbx

(50) oGpasyior noganreGpy B aarebpe su{p, 0@ .0CTABIAOMYIC
p

: HHBAPHAHTHOH KaMayIo H3 ABYX TWIOCKHX asy!om.ux aﬁco
- mora (29):

z‘-{—zP*‘ =0, ;*l voy Ps

2Pt =0, i=1, ..., p.

* Mogemsio- npoctpanctea SU(p, p)/SU(p, p)® spasercs B -
STOM C/yuae MHOTooGpasue map (p— 1)-MepHEX mjocKux o6-
g yiomux a6eomora. Utobsl onpepesuTs CTPYKTYpY rpynun -
U (p, p)®, neobxonumo B npoc'rpaﬂcme PK, 1 () nepeﬁ'm K
HOBGLIM KOOPAHHATAM:

g =2t - 2Pt :zl 2,‘.‘..p. \
Z”“"z‘-—— p+‘ i-—-! 2 '“.up

{“ Marpnna (50), A{: accMaTprBaeMan Kak Ma'rpuna aunomp(bma.'
(

npHMET BMA +~1). Orciona . ammo q10 rpynna
suU (p, e HaoMopcha rpynne GL (p, C)



' Hpu p = g MOXHO. PACCMOTPETh TAKIKe aproMopduan (28)
rpynnu SU (p, p), nopoxmae;mﬁ Manuuea (49) ona.xrredpa
h COCTOHT H3 xuarprm : ;
M, Ms A
b1
| e
me M,, M; —— KOCOSPMHTOBA 1 KOMIJEKCHas cmmerpmecxaﬂ
* MaTpHis cooTsercTsenHo. Marpunu (B1) oBpasylor TaKylo 1noj-
‘anrepy B anrebpe su {p, ), xb'mpaa oCTaBJIsieT ﬂuaapnam‘ :
‘Hoﬁ BHempioo opMy
AL BN 4L AT ‘
" u cessauRHlt ¢ meto JmmefHull KoMmaexc K. Muorooﬁpasne
MEHEAHEX KOMIIEKCOB, NOMYUEHHBX H3 romniexca K pgBuxe-
| BHAMH O aHCTBA FK -1{f), cayxur mozenno mpocTpa-
crsa SU SU (p, p)° A:lreﬁpa Jin matpuu (51) usomoptdh-
 Ha a.nreﬁpe sp
‘ Pacemorpam amomo;xpmu (28) rpynmm SU(p, p), nopo-
. MnaeMul npousBenesueM MaTpHt (35) u (49), T. €. Ma'rpuneﬁ

0
£ [s,E 0 ] I .(52)
e Ha ypannenna (42) AlS METPULLH (249) -
M=, M, = Ms—-({f)ms. 69
£, ‘ .

Bosmomm:x ABA_DASIMYHBIX CAyYas.

k "1) 2 (i—f—) Torza 13 (B3) Bbrrexae'r; 41 M,:-s 0
‘ 2 ,
~ uarpxuu anrebpn h nmetor Bua B = (Ml, M), r.ne M, — xo-

_go‘?pzmroaa Mafpnna I'pynna SU . p? nsomopxpua rpynne

- 2) & =1, & = — 1L s ypannemm (42) no'xyqaeu

M M, R T
, 1—=M M

rae M;, M, - Koco3pMHTOBZ H KOMIJIEKCHas xococume’rpu- :
yeckas Manmlbl cooTBeTcrenHo. Hspectno (cm. §4), 40 Mar-
pirt (64) oBpasyior aarebpy Jlu rpynmu SO* (2p). D10 ‘rakas
o nbn na B rpymnne SU (p, p). I«yropaa ocraBaser mmapu-
' xsanpuxy | ¢
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LR co '

2 2lzPti = (, (55)

f=1 '

, Mnorooﬁpasne KBAIDHK, TNOJYYEHHHX H3 KBajAPHKH (55)

.. HBMXeHHsMH mnpoctpaHcTBa PK,, _, (f), oﬁpasyer MOJe/Ib npO-
crpancrea SU(p, p)/SU(p, p)®.

: Fpymna SU* (2n) ectt, rpynma wmarpum u3 SL(2n, C), Xo-

. TOpHE NepecTaHOBOYHE ¢ IpeofpasoBamien

(@) oy 21, 24, iy )1 @, L, P —F, .vﬁmzn) |
npoctpancrea €. Anrebpy Jlu su* (2n) rpynnm SU* (2n)
06pasyior MaTpHIEL PR ‘ o

| [ L L } - ©0

—-L, T,

rae L;, L,—KoMnieKcHie MaTpHOH nopsanka f, ir Ly-+-ir L=
== 0. Maxcumanpnas. xomnakTeas poarpymna K rpynnu
SU*(2n) ects rpynna Sp (n), ee anrebpa Jlu k cocTouT u3 MaTpul

[-% & )

rae M,, M,— kocospMuTOBa M 'KOMIIEKCHas xococuuuerpu.
YeCKasi MaTpHUlbl COOTBETCTBEHHO,

Kak yxasano B §2, moGoft asromopduam rpymnsl Sp(n) ¢ f
TOYHOCTLIO JO CONPSOKEHHOCTH B rpynne Bﬂy‘rpennux aBTOMOP-

tbxamon HMeeT BHJ ,‘ , ’
| - @:A—TAT™Y, 67
rae ' t -

T=(@€%En, ..., En, e E,,, ...,e " E,), (59)

l&p # e:kta q, p%q eiu,....,_ e ___1 eux.,. ==l |
AsTtomoptuam (57) Moaxuo cn OCTpaHHTb Ha BCIO Tpynay
SU*(2n). Martpuupt noganre , COOTBeTCTBYIOmWER nOxX-
ynne SU* (2n)®, HaxogATes 'rax me, KaKk 1 B § 2. Moarpyn-
na SU*(2n)® usomopdsa rpynne |
S(GL (n;, €)X +++ XGL (1,_g, €) X U*(21,_y) X U*(21,)). (59)
Asrovopdmsv rpynmst SU*(2n), ocraBasiomft  TOYETHO-
~ HENOJBHXXHOA MaKCHMAIBHYIO xounaxm*no nmoArpynmy K=
= Sp (n), UMeeT BHA - ‘ :
E @:A~A S (60) .
’ . 101



~ COOTBeTCTBYIOIA ~ aBTOMOP(HAM anre6pu Jln su"‘ (2n) —
‘ ¢:B~—B. (61

| PaccmrpuM npoussejiente aBTomMopdusmoB (57) u (60).
MNoaanre6pa h, cooTBeTCTByIOWA NOATPYNNe HENOABHIKHLIX
'roqex. COCTOMT H3 MaTpull B, yAOBIETBOPSIOMHX yc.nonmo ‘

BT = —TB', e,

rae T'—Marpuua (58). Eca nosomuts ¢'m —e,, H npeacTaBATS
Marpnuy B B kiretouHoM BuAie, H3 YpaBHEHHS (62) rxo.nyrmm

‘ Br_l,r 1= Br--l 2 )
T. e. ua'rpnua xocospmmna,
B, =— B, By g, 4= — B2r-—! 2r—1 s
B&-Irz""'Bﬂr,ﬁfi ‘ |
’ Br-«l,r Br.r-l-. Br_l’ 1= = Bzr—-l ,r:-l 3
Br-l,k - §2z.r—lp Ba;-_;,zr = §2r 2r—1s
Br,ar 1= BZr-—l <ry Brap = “"Bzr r.

. YuuTeiBan, uto MaTpuua B JomKHa HMETh BHA (56), wa-
XORHM JUIA COOTBETCTBYIOWIEH MOAMATPHIBL

Br..l, rul ; Bn.l,r, ' 'Br..l, 2l Br-.l, o
-y ‘ . . . .
Br—l o B,.,. . - Br—-l 2r Br,gr ‘ ‘
L e o : - ’ ~ ’ (63)
- ; r—l.'il'-l s Br-—l”r B’—l. r-‘l Br—l,f
D s — . ree R '
. Br——l 2r  —B, r Br—i.r B =t

- 1ae B,y 3, B, — cume'rpnqecxue MaTpHUH, YMHO}KHB
BTOpYIO- CTPOKY M Bropoft cronfen MaTphus (63) aa --l

- (t:'m PABHOCHIBHO 3aMeHe Basuca), movydaeM

- . -y
Br—'l, r-1 - r—l'r g . B’—l, &r.1 Br-—l,’f :
= DBrl,r B)‘" Bf"" ' 2r ) —Br’.r : )
. ' . ' X vy Ry
rol, 8r1 ﬁr—-l,!f B, 1, ra B'ri#; S
¥R ‘ = ¢ IR
L Braly B, s Br_i.,
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- Orciona -

o VisBecTHO [58. c. 374}, uTO 3TO €CTh ManPlllH anreﬁpbl SP(Pv ‘l)
- Paccmotpum matpuuy

[Bu - Byra ] 2 ,\(64)

Br+1,1 Br+1,r+1
Us ypanneuusz (62) HMeeM _ ,
By=— B,,, By, a= B,.H ,r1 = KOCOIPMHTOBLI MaT-
' Pl‘w.bl, o

— e T

8 By =— 31§r+! 1y 81Br+1 1= 813! r+l

----p

Blr+1=’--81 Br+l == — 81 Br+x 1

- Boamoxcuet 183 Cayuas:

b "1’7“% T e Bl%ii Toma MﬂTpmla (64) c yqemM L
- yenoBusi (56) npuHEMaer Bux i,
"«[B“O ] ) - ”65)

~ rae By — KkocospmutoBa' Ma'rpnna

2) e, =1i. Toraa B,,, =B, it M C yqe'rom (56) Ma'rpn—
na (64) NMpUHHMAET BHX

[ Bu Bl,ru]’ S ; (66) o
Bl,r+1 Bll ‘

rae Bu, B,,r41 — KOCOPMHTOBA M KOMIWIEKCHAsl KOCOCHMMeT-
. pHdeckas Ma'rpnuu COOTBETCTBEHHO. HasecTHO [78], 410 Ma'r-
- puupi (66) obpasyior anreGpy JIn so* (25)
TexuM 00pasoM, ec/iM  aBToMopdu3M Fpynns - SU"‘ (8n)
€CTh MPOM3BAJEHHE ABTOMOPHUSMOB (57) n (60), nmoxrpynma
SU* (2n)® naomopq:na rpynne

S X+ x U ) X o*(zn,_o X Sp(e, 4). (67

l‘pynna SL (n, C) ects rpynna BCEX KOMI/IEKCHBIX. Ma'rpﬁn
nopsnka n ¢ onpeaemrenem 1. Anrepa Jlu sl (n, C) rpynmat
‘SL(n, C) coCTOUT M3 BCeX KOMILTEKCHHIX MATDHL NODAAKa 7 C
HYJIEBLIM  CI€I0M, MakcHManbHas KQMH&KTHaﬂ noArpynna K
rpynos SL (r, C) — rpynna SU(n).. .

‘HsBectHo [18], uro mobol (nen pmnnuﬁ) asmmopdmau ‘
. rpynnu SL (n, C) moxer OuThb npe:tcrasnea B BHIE - ‘

©:A~~TAT™ S (68)

03




OAl-TATTL (69)
 PaccMotpud CHavasia aBTOMQFQ)HSM (68). Kak u B ciayuae
rpynnul SL(rn, R), B kauectse Hano OpaTh JKOpAAHOBY Mat-
p;my, y,z:oane'raopammyxo yc.noxmo TF = E, 1. e mmmy
(elE"n L) erﬂ,)f ’ " (70)
TRE By ... B, -—pammbxe kopu k-t cremenw ws 1. Ilox-
r;pynna SL(n, C)® HaXOAWTCH TaK XKe, KaK ¥ B cnyqae FpynIIb
) SL(n, R), ¥ umeer BHj o '
S{GL(n,, €)X+ X GL (n,, ). (71)

' TeomeTpuuecKkas HHTEpNpeTalMs MOTyYeHHOTO pesy.ubmra ‘
* sakmouaercs B caexywouem. I'pynna SL(n, C) noxa/ibio-uso

o - MopdHa rpynne - KouiHeauul  KOMNJEKCHOTO - MPOEKTHBHOIO

" 'mpoctpaunctsa P, (i). ®urypa, sBasmomasica Toukoll oaxo-
poaxoro npocrpancrsa SL (n, C)/SL (n, C)®, cooTeercTaylouie-

10 aBToMophusMy (68), COCTOMT M3 7 mxocxoc'reﬁ ofmero

. nnnomeﬂua
Tepefinem K anmmopq;uamy (69). Kax u B cnyqae TpymnnL
SL{n, R), matpuua T moXxeT. wdnpam:a € TOYHOCTHIO RO

saMeHH
‘T STS’

(.rHe SESL (n, C) B coome'rc'rmm ¢ Teopemolt I § 3 6y;xeM
MCKaTb aBToMopduamul (69) rpynns SL(n, C), ocraBasioutue
HHBAPHAHTHOH 'MAKCHM&/IBHYIO - KOMNaKTHYIO MOArpymnmy K=

=8U(n). Ilycts matpuua A yHuTapHa, T. e. A’ = AL Tlo-
f'rpeOyeM wrobbr Matpima TA' ‘T takke Gbina yﬂmapuon
‘ AT =(TDA.

. Wrax, MarpHua TT nepec-raaonoqua co Bcaxoﬁ ynm'apnoﬁ
o Ma'rpﬂueﬁ OTCIOJla c.nezxyer ,

' TT=qE, | w 12

" rae @"=1. Tak xax,matpuua 1'T HMET BelleCTBeHHLE He".

OTpHLATE/ILHEE JHATOHALHLIS SJIEMEHTHI, TO (72) npﬁawxmca
x ey T'T=E, 1. e. marpuna T yuwrapra. =
Cnenona’re:xbno, ANS KNACCHGHKALHK NEPHORHYECK) x aBTo-
~ ‘MopgmsmoB (69) rpynnst SL(n, C) ROCTATO4HO OFPARMYHTHCA
) guu'rapnbmu marpruamy T. Jlanee, kak H B Cayuse 1pynnu
SU (1), noxaskiBaercs, uTo Marpnuy T moxno0 npunecm X Bupty

o : ”‘:‘(pl'. L Pr’ Ql! Ql)! ‘ (73) )
,\“‘194. it S




e 0E] . o' E
a-e o= o] Pe[os 48

eP=1, ek, cpenu ey, ..., & HeT xounnexcﬂo-conpa-

. IHEHHBIX.

" Tyers h— nopanreGpa B a.nreﬁpe sl (n, C), COOTBETCTBYIO-
" mas noarpynne SL(n, C)® ans astomopdusma (69) Ma-rpxma‘ ,
Beh yzxome'mopxe'r YPaBHEHHIO

BT=—TB, (74)',

e T— Ma'rpnua (73) Hpe,ncramaa ManHllY B B K/ICTOUHOM
nwxe, noJyIyuaeM u3 (74

B,,P¢==—~P,Bn L (75)

" Buﬁ"’[; g],

- uMeeM ] ypaBHeHHﬂ (75) TR
B C MW=¢M, Q= L' N=¢gN. ,
‘O'rcxoz;,a M’:ae,“‘M' N-32N TaK KaK e’=/=l 70 M 0,

N = 0. HUrak, _
, By=@ L) - (76)

Hoaaraa

' PaceMoTpuM  YpaBHeHHS : ,
BP;=—PB;, B,;P, ——"*"ij; ’ " Shisn i)

- Tlonaras L L om - :

—— 1 e

| ‘B”“[La L] | B"*[M: M.]’

HaxXoAuM o , P ‘

. [s,L, L]_ _,[ Mz My ] an
ele Lol LeMi eMs
[BtMa M, ..__,_.[ LRL*] (18)
a,M‘ Ml Leh &Ls

¥ (77) ¥ (78) nonyuaen , -
elL’ M?’ a,M; ==, L »L’ = slM == GJMr

s




Tax KaK &% ), TO Lg—-—O M, =0. Auanomtma meem
L, =0, Ly=0, L, =0, M, =0, M, = o M.wo

‘Pl'rax. By =0, 1<i, j<r, i #].
, }.‘lanee 'MOXKHO TIOYUHTb DaBeHCTBA

Bhru““o Br-n-u"'o =12 ...,n f‘"“ 2
Bl,r+2""'0 Br-l-n.ino f""l 2 cana Iy f+1
Ypanﬁexne L ,

r+1.r+1 Ql = ""‘QlBr.H o (Q;. = E)

. TOBODHT O TOM, §TO. Ma"rpuuu Bm,m oﬁpaaym am*edpy JIu

et

Ha ;'panuenua ‘ ,
Br+2,r+ﬂ QS = "'QiBr-{—? r+2 "

o Bbrrexae'r, uto matpuna B, .., HMeeT BEt

: ~ [N, N | ,
S Briyria = {N‘ __N:] AR (™)
rxe Ny N, — xoMnaexcubie CHMMeTpHYECKHE MaTpuH, a N
| NPOM3BOJIbHAS KOMIVIEKCHAst MaTpHIa. Hssec'rno (58, c. 3713],
4T0 MaTpuubl (79) ofpasyior anrelpy sp é’m,
Taxum ofpasom, noarpynna SL (s, C
as'romopcbasmy (69), umeer Buz :

“S@L(ny) x - xﬁun,_z)xow,.,, O xSp(n, ©), (80)

fhe rpynna GL (n,) nsomopdua rpyrme GL (n, C) H COCTOHT
B3 Matpull Buaa (76).

Paccmorpum conpmxeane a.ureﬁpbx sl (n, C) OTHOCBTeJ'lI:HO
: no,nanpeﬁpbx su(n)

comﬁe'rcmyfomaa '

B ingen B - (81)

310 omﬁpaxcenue He ecTb anromoptpnam Komunexcmﬁ ar-
- rebput JIu sl(n, C), HO sBAsetcs apTOMOPGHIMOM Bemecmeu- :
Hoft anreOpul JIu sl(n, C). B stom cayuae h =su(n). . |
BosbMem asToMopduaM BeilecTBeHHOR anreGpst Jiu sl (n, <,
nammm.uﬁca npomae.ueunem Audpepennyana aamuop(;mma

G '(08) H CONpAKEHHS 81):

9:B > — TB'T"I . (82)

rne T——-Ma*rpmxa (70). Hafizem ManHIIH B noAanmﬁpu h =
==8i(n. C)‘v H3 ypaBHeHHR = pet s
R " BT—.—-_--TB’ ! LR ;(83)




,ﬂpezzcraa.naﬁ Matpuuy B B xmeroqaou na.zxe, nauyuaeM u3 (83)

Bu—"“"‘Bu{ l<;< e ‘;,(84):‘
1<t, ]gr, i:;éx;

Ha ypasneauﬁ (85) HAXOZHM ke

Bum—-—-‘—-Bﬂ—d——‘( i)Bj;. (86)
'BOSMOXKHH CIEAYIONHE CAYYaH:
- 1) ey5=—e,. Torna us (86) cae,uyew By =0; e
ey == Tor.ma 13 (86) nonyuaem By = — B;.
l/lzrau, ‘B CAydae 2) NPHXONUM K Ma'rpuue L
| ' [3‘: ,Bu] o oén
B; Byt -
e By, Bj;— KocospMuTOBH MaTpHunl, 8 B, ,wnponauonbuaa'
KOMIIeKCHas MaTpuua. Kak yxe oTmeuanoch Bhime, MATPHIN
{87) obpasyior anrebpy JIu u(p, g).
Caenosarenbuo, noarpynna SL(n, C)°, comwmmymmaa
aaromopq)nsuy (82) anreOput sl(n, C), msoMopdua rpynne - |
| S(U (plv qt)x . XU(pa' qa)) ' (88) ,
Paccmorpum  aproMopdusM, BeuieCTBERHOM a.nreépbz Jlu

 si(n, C), seasmoutufica NpOusBEfieHHeM Augpepeniiuana asTo-
* Mopdu3sma (69) H conpameuus (81):

| Bl-TBTY, (89
rae’ T-—-Marpnua (73) . Marphmst B nonauredpm h maxogsres
¥a ypasrenus. BT = TB. 9o nerme pemiaeTca TaK. Xxe,

Kak u B § 2. I'pynna SL , C B paocua'rpuaaeuou anecy
cayyac uMeeT BHI

S((/i\l. (1) X oo X é\L(n,,)XGL (my R)XU"(%)).
rae (/i\L (n,) —_ rpynna, cocroamax na Mﬁ’!‘pﬁl

V() = (W), W), W(ni)EGL (ni' C)
u naouopxpaaa rpynne GL(ny, C). . L
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Hre nepmm«um opHopoaHsie npoupmnu
€ HNACCHUGCKHMM HEKOMNAKTHWIMM OCHOBHMIMM ~
rpynnamu cepui B M D ‘ s

Tpynna SO(p, q) ects rpynna Marpnu Ha SL(p+q, R),
OCTaB/IAIOWHK nmsapuamnoﬁ xaanpamqnym dopmy ,

(@ — (P (PP e (2P,
Am'eﬁpa JIu so(p, g) rpynnu SO (p, ) COCTOHT K3 Ma'rpml
= Be lLl L]‘
i . : Ls. Lg

rae L;, L,— KOCOCHMMETpHUECKUE MATDHUE MODSAKOB p H
¢, a Ly~ npoussonpras’ pxggmpma MaxcHMalIbHAA KOM-
nagtHas noArpynna rpynnet SO (p, ¢) cocToHT H3 MaTpHI
A= (Mb Ms)v ‘ ‘ ~ (l)

‘ ?ﬁ? M n Mg-—op'roroua.nbnue MATDHUS TIOPAIKCB p & q

J’hodoit asTOMOpGHM rpynm:! SO (p, ) umeer Bux

. ®:50(p, 9)~SO(p, q),. ;—»TAT“‘ ; @
rae T€SO(p, ¢) [18]. Hcnomsys weopemy 1 § 8, MoxHO
TIPeACTaBHTL Manuny T pBuge

e (Ti’ ey T'u, T,-.pl, LR ')’ (3)
e N E B inos T
| T, = | €08 a8 i], 4
vlzx [Bﬂ'smai ) En‘cosa' | S ()
2(n1+ k) =p, 2+ +n) =4,
T 1"=*“Enn I'T Ean g
T,. 1""‘"‘Em 1! Ty =

‘. I‘Io,uanredpa h anreGpst so(p, q), coume*rcmywmax noxn-
~ rpynne SO(p, ¢)®, COCTOUT 43 MATPHIL B, ynowremopmomnx
‘ ‘yc.nosmo o _ ‘
: ‘ B = BT, R
rae T ects MaTputa (3) Ecom RPN
{af!,o reay a“r ’}n{ ”l'+1' seoy an. .}”@l (6)

- ypaBHenue (5) ;um Ma'rpBuuu B peluaeTcs TaK - ne, xax H B
thyyae rpynm,x 8O (n). B wrore nonyuaercs rpynna 80(}!, q)°, ,

1




usoMopHasg rpynne ‘ - S ,
SUEm) X o XU(m) X 0oy, q) X O(psy @) (1)
T'eoMerpuyueckas MHTEPNPETaltus MNOAYYEHHOIO pesyabTaTa

- 3akaiouaercs B ‘caenyiomem. I'pynma SO(p, q), p+qg=n 1
JIOKAILHO-H30MOpGHA IpyNMe ABIKEHHH N-MEPHOro BELIECTBEHs

. HOTO TICEBJONWIHIITHYECKOTO TIPOCTPAHCTBA HMHAEGKCA D FS,,’

T. €. BElIeCTBEHHOrO NPOEKTHBHOINO npocrpancrtsa P, ¢ abeo-
JIOTOM : e -

durypa, ssamOmancs TOYKOR OXHOPOXHOIO MPOCTPAHCTBA

- SO(p,q)/ SO(p, q)® ¢ moarpynnoft usorponuu (7) COCTOMT H3.

¢+ 2 nnockoerelt Cage
: T S Hr,..x.v‘-‘(, ni’ Hh.p Hg+gy: Cos

' B3aHMHO-TIOVIAPHEIX OTHOCHTesnbHO alcomora: (8),' npuuem B
Kkaxgoli m3 naockocredt I, ..., H, duxcupopana naparaxtu-

vecKass Xourpysuuus {30].

PaccmotpiM caryuafi, Korna ycaosue (6) me cobmojaercs.
Jns ynpouiesns BhMMcAeHMll mpeanoaoxmM, wro Matpuua T

mveer Bup T = (T;, T,), rae marpuupt T, u T, onpenessiorcs
dopmyaolt (4), i =1, 2, npuueM o, = a,5& kR, 3anuchBas
MaTpHUly B B KneTounom BHje, H3 ypasHeuHs (5) nouyuaem

By = — Bys, By = :Bl_i; st 5= — By, By = By
. VB41= -—-B”, Bﬂz Bm; B‘ar;-: .._B“"‘B“____‘Bsa.

' unmaax, yro BEso(p, ¢), MpuxouM K CAEAYIOMEMy pe- .

3yabTarTy: R

Mmoo M

M — M M, M, |
LMy My MM
‘rne M;, M; — KococHMMeTpuuecKue MATpHupL, M, My— cum-

MeTpHYECKHe Matphubi, a M;, M;— npousBOJbHbIE MATDHLEL.
akuM 0oOpasoM, B cayyae aproMopdHama (2) ¢ Marpuued

~(3) rpynna SO(p, q)® wsoMopdua NpPAMOMY MPOHSBENIEHHIO

- rpynnsl (7) H2 HexoTopoe wdcao rpynn, aareSpst Jlx koto-
- pHX_olpasyior matpuupl BHAA (9). "

Iycts p = q. Torna MakcuManbaas KOMNAaKTHas NOArpyn-
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—_ () — e — (X")’—Hx:‘?*“ﬂ’ + . 4 (,;c"‘*‘l)2 = 0 (8) |

. e

!



ra

" na rpynm SO (p, p), CocTosiAs M3 MATPHIX (13;-{ senex sa
nefli 1 sca rpynna SO(p, p). monyckaer asromopdusm
MaTpiel , , g A

=0 E].
t=leg ]

- Marpuus nozaareSput h ects Marpuus anreGph
~ pectamopouubie ¢ marpuue®t (10), u wmeror BHR '
ae M,, M, — KOCOCHMMETPHUECKAS ¥ CHMMETPHUECKAs MaTpH-
upt coorsercTBeHno. Aare6pa Jlu, Bxmouaomas MarpuuH (11),
- msoMoppua anreSpe gl(p, R). Purypa, ABIAOWAACA TOUKOH
~ opHopopHoro npocrpancrea SO (p, ps"/aSO.(p, p)®, COCTOMT M3

 IBYX INIOCKHX OOpasyiommx . . = = SR
- \ xl+xp+£*~“0’ i"l.‘“-gnp,‘

o L =Pt =0, =100
~ abcomora (8). . i en o
 Tpr p =g soavoxen raxime asromopdmsM (2) ¢ marpuued

T’”’{_.E 0 ] ¥

Tlonanre6py h 8 smucu&qae,.ptipasym :mpmm .

f [] M, ‘?LJ.\} , (12
- tae L,, M, — KococHMMerpuueckue MaTpuusi. AxreSpa Ju
~ marpui (12) maomopdua anreSpe so (p, C). Touxolt ogmopox-
Horo npoctpancrea SO (p, p)/SO (p, p)® spAseTe  NceBlona-

patakTHueckan KoHrpysHuus [30]. | \ o
" Tpynna SO*(2n). 3gecs mul orctynmyM or ofosHauenuii,

‘IprusTHX XedracoHoM (58], ¥ Bo3sMeM Oonee YmoOHOE s
Hac npencrasienne rpynnn SO* (2n) no Kaprary {78]. I'pyn-
na SO*(2n) ects rpynna marprn us GL (2n, C), ocramisiomux

' MHPAPHAHTHBIMH KBAZPATHUEYIO dopmy ‘
e F, = ¥zt B . )
u spyyrosy dopmy e

fwal {=e

- 1o




- rae

Jna reoMeTpAYeCKOro MCTONKOBAHHA MOMYYAEMbIX pPe3y/IbTATOB
BBOJAWM NPOCTPAaHCTBO S, ONpENEJHB €ro Kak KOMILIEKC-
HOE HPOEKTHBHOE IIPOCTPaHCTBO Py, ,(f), B KoTOpOM 3a(uK-
CHPOBaHbl ABE KBaZpHKH: - x

’ n

« ,Z'ztz"*t.-:o, R (15)
o S 727 4 § P ;___'.‘0.‘ | | (16) L

Tpynna xsuxenult npoctpanctsa Sj, ,, T. . KowmHeaun,
OCTABMAOM{HX HHBADHAHTHBIMM KBaapuku (15) m (16), noxans-
Ho-usomopthua rpynne SO*(2n).

Anrebpa JTu so*(2n) rpynmet SO*(2n)'cbcrom 3 MATPHI ‘

M, M ] R

| & ®l e
rie M, — KocospMuToBa MaTpuua, 8 M, — KOMIUIEKCHAs KOCO-
cumMeTpHueckan Marpuua. Axarefpa JIn k MakchMaibHOX Kom-
. naxTHOA nofrpynnst K rpynnst SO* (2n) BKMOUBET MATDHLEI
(M;, M)) n sunensercss u3 anreGpet 80* (2) ¢ nmoOMOWBIO aBTO-
MopdH3Ma B L ‘ n .
/ : ®:B,->TBTY, (18

| T=(—E,E) 9
Bosnmem asromopdusm (18) rpynnn K, onpenensiemsifi
- maTphueft L L o
, Ty=(&Fn,s ..., &En, &,Es, ..., Es).  (20)

Byxem cuurate, uro g,_=—1, e,==1, a ocTa/bHbIE &;— HEBELE"
' CTBEHHHE KOpHH H3 l. Dtor aBTOMOpdHM3M pacnpocTpaHseTcs
Ha BCi0 rpynny SO0*(2n). Haxomum wmartpuust B nonanreGpbi
b, pemas ypasnenwe BT, = T,B. llpencrasum marpuuy B B
_ KaetouHoM BuAe B = (B,;). PaccmaTpusas maTpuusl :

| o ”Ln Lu L‘:a L ‘
' _\B - {Br-l,r-l Br—.l,r] 1 Lni‘ L,, Ly La " (21)

Bir1 By Ly Lsz Loy Lu |
| - La La Ly La

1




t

n pewas ISl .HHX ypasneane BT, T,B, n

- 0 0 BTN
By=|_ L” - e ’ o (23)
o Ly 0 Ly o0

: __0 ‘—;E" O r"ﬂ
o rae Ly, Leg— Kowspwnmau MaTpHUH, a x';g -«Komn-
~ JIEKCHBIE KOCOCHMMETpHMeCKHe MaTpHikl, AJsrebpa Jiu uawpnu
(23) nsomp(pna anreGpe so* (2p) @ so* (2g). .

Cpepn &y, ..., &, g MOTYT OK&3ATECH WUHCHA, paauue He-

B xompuM M3 UHCeA By, ..., & 5. ﬂpqmonom, aanpxmep,

3 4TO a1 8y, H PACCMOTPHM Ma'rpmm .

e "By - By Bl,r-l-l R - *‘. ‘

'Bzr’"": ‘ Bn Bﬂ B.a,r-u Bj,r'-l-! ,
m,x Br-n,: Br+1,r+1 Bi#;.l,f+s

Br +2,L Brﬂ,: Br-i-’,r +1. .Br +8,74+8

; (elEﬂn’ GIE"a’ alB"t' elsﬂ) .
Peman s amx MaTpHi, ypaBuenHe (22), nHaxonum

"By 0 0 By
0 B — By 0 ‘
By = s Bt L@
e : 0 """‘ Bl .?’+2 ‘ . Bn 0 X . B
EI,H'R X 0 . 0 k BI’ «-.

- e By, By, — KOCOSpMUTOBL! MaTpyuN, a B, ., — NpOHIBO/E-

HAf KOMMJEKCHas -MaTpuua. Anrebpa Jlu Marpun (24)  wuso-

. - mopbua anrebpe u(p, g). Ocranbupe KneTxd E"u 6y,uy1~ KO-

' COSPMHTOBLIMH MaTpHuaMu, a B,; =0.
TaxuM o6pasom, noarpynna SO*(2n)®, coormercreyoman

o aammop:pusmy (19) ¢ Marpnneﬁ (21), m3omopdHa rpynne

S(Uky, L) X oo X Ulky, 1) X SO*(2g) X SO%(2,)). (25)

 Tepedinem x BHemuuM aBToMopdusmay rpynns K. Kak cre-
. RYeT W3 pesyJbTatos § 2, modoﬁ TaKol as'romopq;usm MOXeT
Orrrh npnaeneﬂ K’ BHRY

©: A|~;-TAT"1 2
o :



e | R SR
) T= (Pl’ > pri Ql’ Qgr 14 -,uy“ ﬁ;; Qp Qg)’ (27)
- " 0 E 0 E
:E s === q s p — ny .

RN

e,, .+.; & — HeBellleCTBEHHHE KOPHH 3 1. Pacnpocrpaﬂm"
3T0T as'rompq:nam Ha Bclo rpynny SO*(2n) w wafinem nox:

anreSpy h, xoropas cocmn'r U3 Manﬂu B €50%(2n), ynos.ne'r-

Bopax ypastienmo ‘
, : BT==TB, R (28)°

rae T — marpuna (27).
Jlerro BHAeTH, uTO |

Br+1 r+1 B;'-;-l 2742 ] [ ' Ll "Ls] T ‘ ‘
’ " = , (29)
[ B”"l'a,r“'l B”‘+2;3’+’ Lﬁ Ll L 7‘ o

rne L, Ly— BEIIECTREHHbIe KOCOCHMMETPHYECKHE Marpmm

Tlepesenst Ma"rpuuy (28) B xomnaexcuyio ¢opmy,  noaysaem

KOMILIEKCHYIO KOCOCHMMETDHHECKYIO MaTpuLly. Taxum 0Gpasowm,

anrebpa matpun (28) msomopdua anrebpe o(m, C). ‘
Paccm'rpﬂm MaTPHILH ‘
My Mu M;; M,,

Ba = [Brﬂ,rn ,Br-l-!#f'“] = Mz | Mﬂ Mﬂ “ ’ (30) |
My My My Mu
, N Ma My My My |
: E 0 —E O
, Us ypasﬂexma (28) no.nyqaeM o RN
f Mn M, M;s My
B -“ L — Mm Mll —‘f,'M14 M18
g == — i o P

k Bg,.p‘,r.q-ﬁ BS!-}‘,!!-}‘ /

—

' rne M, — Kocospmumsa MaTpHa, M,,-—-— KOMI/ICKCHAS CHM-

' MeTpHYeCKas Matpuua, M;,— KOMIVIEKCHAA KOCOCHMMETpHUec-
. Rasfl Ma'rpnna H Mu—-—apmnmna Ma'rpuua Paccmrpnm Mox-

R - us



| YKasuiBanoch B

| ‘nmﬂpamw S4m-—1 HPOCTPaHCTBa Shpir onpenememe Mar-
- puuelt By, OJ{HO POTHBLIMH Koopnuua'ramx \
2,20 2T, L A AT z""“, oy B,
l'lepeﬁ.ueM K HOBHIM xoopnﬂua'ram N

‘ . s g:;:?i +zm+l 'zm*l—-nzm*‘i_‘..z’m‘”
wwmxw*ﬁmf'wwme~aw i=1,2"..,
Jlnneﬁnoe npeoﬁpasosanne f mpocrpanéTsa St onpeneaa-

@MOe B CTaphX KoOpauHarax martpuieli (31), B HOBHX Koop-
- aunarax Gyjer 8anaBaTeCs MaTpHLedt

T My+M, 0 0 ~%*
‘0, | M ""‘Mu “'Mn"“‘Mla : 0

, : .(3
. Mn"" o 0 Myt My
Ha Kocpnunamoﬁ naocKoeTH ‘2, ..., ‘2, 'ZmH | tAm
orpannyenue npeoSpasosanus 3azxaerca MaTpHuef o
[§§}_ @
N M |

rie M u N—n U3BOJIBHEIE KOMILIEKCHMe MATpHuH. Kax
ém 3 Ma'rpnnu (32) o6pasyxo'r anreﬁpy Ju
u* (2m).
Pacemortpum ManHl.lbl

B ’_.__._(Bti | Bireaat ]
g = . & ,
Brysst,t  Broasyreas
=@, P), 1<i<gr.
Pemaa _Ran smx MaTpHIL ypannenue (28), uaxo.nm B, =

= (L, L, L, L), rze L — xocospmurosa MaTpuua.

- ‘Moxro NOKasaTh, 410 BCE Marpuikl B, He ynoMmsHyThie
Bhile, ABAMIOTCA HyNeBhiMu. Taxum ofpasoM, rpynna SO*(2n)¢’

‘, coo'raemrnyxomaa -apromopdusmy (26), naomopq:ﬂa rpynne

sS@u (ny) XereX U'(n,) X O (my, C) X U‘(2m,)) (34)

~ Tpynna SO(n, C) ecTs rpynna KOMIVIEKCHHX OPT‘OMHQJ'I&
; Hblx ManHu ﬂopﬂ,ﬁxa n C enHHHquIM OnpelleJmTwIEM, ee
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a.rxredpa JIn so(n, C) cOCTOMT H3 BCEX KOMIUIEKCHBIX KOCO»
CHMMETPHYECKHX MATDHI{ TIOPSAKA n . HyJeBhiM clefoM. Mak-
CHMa/ILHON  KOMNIAKTHOH  MOArpynnoi rpymns SO (n, €)
sipasierca rpynna SO (n).
. Kak uasecTro [18], moGo#t asroMopdusm rpynrm SO(n, C)
MOKHO TpeJCTaBHThL B BUZAE
CD Al-—»TAT’ S (35)
WM e ‘
@ A]-,-)-T_A'T“‘ o o (36)
rae TESO(n,-C).

PaccMOTpEM cHavaTa asmMOpc;msM (35) B cuny Teopemu
1 § 3 orpaHuduMcE TOALKO TAKHMH aBTOMOPQHIMAMH, KOTO-
phie TIEPEBOJAT JIOGYIO BENleCTBEHHYIO ODTOrOHAIbHYIO MATpH-
1y A CHOBA B BEUIECTBEHHYIO OpTOrOHabRYs0 Marpuny TAT™,
OTCIO,ZI& BHTEKZET CIENYIOmEe, YCJIOBUE Ha Marpnuy T:

TTA=ATT, vA€SO(n),

'r e. MaTpuna 1'T MepecTanoBouHa ¢ JHOGOH Bemecmeunoﬁ
OpTOTOHAMBHON - Manuu.eﬁ Tlosromy

TT=oE, a=1 | 37)

Tak xax ua Jmaroua.un MaTPHILbL T cwoa'r BEllIeCTBEHHEIE He-
" oTpuLATeNbHHE uncaa, (37) npunumaer Bux 1T =E.

Hrak, T—oproronanchHad u yHuTapHas Mannua, T. €.
T € SO (n). Hanvneftiee nccaenopanue aptomMopdusma (35) mpo-
BOJMTCH NPHMEPHO TaK Ke, KaK M B ciayyae r¥ynnw S0 (n),
H Mbl OCTAHOBHMCH Ha HeM KpaTko. Marpuna TIPHBOIHTCA
K KaHoHWveckoMy BHAy (37) § 2. Ilycts B — npousBosnHas
MaTpuiia W3 noganreOpul h aiare6put so(n, C), cooTBeTCTBYIO-
mei noarpynmne SO (n, C)®. Us ypasuenus (39) § 2 nonyua-
. €M, 410 B ~— KBasuAMaroHa/bHaA MaTpuua, -y KoTopolt aBe
K/ETKH ABASIOTCH KOCOCHMMETDHYECKHMH MATpHIAMH, 2 moﬁaz
Ipyras KJeTKa uMeeT Buj
By = [ L ”Mp] s (38)

—M, L o

rae L, M,— KOMIJIeKCHHE KOCOCHMMETpHYeCKas ucamme"rpn-
4ecKai MATPHUEL COOTBETCTBEHHO, Tonaras

_ E E
so|_ e iEJ,’
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HAXOZUM.

[L,—iM, 0 1
ST1R o p - TTp ;
; pps [0 L -+ IM ] : ‘
Orciofia CAEAYeT, YTO MaTpPHUL (38) oﬁpaaylor aﬂreﬁpy Jlu,
nsomopdryo anreSpe gl (m, C). I'pynny Jlu, COOTBETCTBYIO-

myio anreSpe JIn marpui (38), ssaunm GL*(m). .
Takum oSpasoM, noarpynna SO (z, €)@, coorse'rc'mylmnaa
asromopbuamy (35), uaouopcpna rpynmne.

S (GL* (m,) X GL" ( s) X o (nl, C) ><0 (ng, C))
l‘eoue'rpuuecxoe HCTOJIKOBAHHE TOJIYYEHHOLO. peay.nbm'ra aa-

‘eTci TaK e, KaK K B cayyae rpynns SO (n).
Tepefinem x - astoMopduamy (36). Kak u pas aB'romop‘

 dusma (35), Ma'rpxuy T Moo Gpars B BHJe

T=Ty s T T T (39)

s O [E e
. T, = [Emoosa,” —Eqs a,] (4
' [E,,i sina, En, cos o, ( o

i=1, ..., ro;z=a,, e i j; sma,qk()
U . Tr+1 = Esu , Tr-n = E’a
‘ Marpmm B nonanrecspu h naxoastcst M3 ypaBHEHHs

_ TB = BT.’ ‘ e (41)
rlpezxc'rasmﬂ marpuny B B KueTousoM BHze, no.nyuaeu B3
ypasenus (41)

o ' T,Bpp = Bppr' o (42

oo |
B [L-HL, M1+iM,]
PPN, N, Q + iQ,

r}ie L, L,, M,, M,, N, N,, Qs Q,—- BelllecTEeHMHbie Manmsz
M3 ypasnenus (42) Haxomum

Ny=—M, Q=L, | (_43)

2L, cos o, + My sino, — Nysin a, ; ' =0,
L,sin op— 2Mgcos a; : + Q,sina, = 0,
Lysina, + 2N,cosa, -+ Q,sina, =0,
M,sino, — N‘,\'sin a, +2Q cos &, =0,

(44)

us




Onpeneamenb CHCTEMH (44) OTHOCHTENBHQ HEM3BECTHHIX MaT-
putt Ly, My, N, Q,

S A-——-8[l+cos”ap(l+sin”ap)]

- OTJIHYEH OT HyJ, nosmmy L, = M, Na Q. =0.

Ifhax, . LM : .
Bm,-_-.[ ML} R B

rae L, M — semtectennas xococmmerpn%cxaa H BEIECTBeH-
Has CHMMeETpHuecKasi MaTpHiubl coorTsercrBenno. Kak ormeus-
aock B § 3, marpuunl (45) ofpasylor aare6py Jlu rpymnnsl
W (1,) opTOrOHANLHO-CAMINEKTHYECKHX MATPHIL ropszKa 2”» -
usomopduoit yuuraproit rpynne U (ny). :
Hanee ns ypasnenua (41) noayuaem:

{Br-e-l,ﬂ'l Br+1,r._¢.g] ____[ L ‘Mj ’ & | (46) |
B, 3+l Bi"+‘l,r<’n ‘ '—'M' N o ‘

tie L u N - pemectsemubie xoeocnmuewpuﬁeckﬁe MBTpHIEL

nopsaakoB p # g, a M =1iQ, npuueM Q — BeUIECTBEHHas

P X g-Matpuua. Mssectro [58, c. 228], uro matpuust (46) of-

%ym anre6py Jlu S0 (p, q), usomopduyio anrebpe so(p, q).
JKHO TIOK3aTh, 4TO BCE OCTA/ILHBIE KJETKH MATDHUbLI B—ny-

JeBble. :

~ Texum oOpasom, moGast nonrpynna SO (n, €)®, cooTserct-
Bylomasn apromopduamy (36), conpamena ¢ noarpynnok

S(W(n) x - X W(nr),x 0(p, q).

- § 8. nepuonmecme onncponum npocrpancrn |
€ KNacCHMUEeCKMMM HQKOMH.I"HHM" OC“ODHHMK
FPYnnaMM cepuk C ,

Ipynna Sp(n, R) ects rpynna Manuu; us GL (2n, R).
| OCTABAAIONWX HHBAPHAHTHOM  BHEWIHIOIO q;Opmy :

lex,,+1+xann+2+ +xn/\xan : (])

I'pynna Sp(n, R) JIOKaJIbHO-HSOMOpcbﬂa rpynne . ABMKeHHH
. (2n — 1)-MepHOTO BelIeCTBEHHOTO CHMINIEKTHYECKOTO MPOCTpaH-

 c1Ba Spas_i, T.€. BEMWECTBEHHOrO NPOEKTHBHONO MPOCTPAHCT-

. Ba Py, B KOTOpOM saq:nxcupoaau mmeﬁnmﬁ KOMIL/IEKC
' | H7



(aGcomor), onpenemeumﬁ q)opmﬁ (). A][Mpa Jm gp (n, R)
rpynnst Sp (1, R) COCTOMT W3 MaTpuy

 Bz[h Au]
- Lk —L

rae L1 MPOH3BOILHANA BEIECTBEHHAs. MATpHLA nopmma n,
a Ly, L;— BemecTBeHHbe CHMMeTpHYeCKHE MATpHUH. AareGpa
Ju k- Maxcumanbnoﬂ KOMMNaKTHOA  moarpymmsl rpynnu
- Sp (n R) cocrour ns Matpuy SR :

[ L M]

, —M L.

. razeL— xococmerpnqecxaa Marpnua nopsmxa n, a M—cm-
© . MeTpUuecKas MaTpEua.

P OCTpOHM npeac'ramenne aaredpm k B aaredpe JIn
- gl(n, C). Myctb A, = (apy) — NPOH3BOLHAR KOMIVIEKCHASA

. MATPMILA TIOPHAKA 7, NpHUEM Qpy = Qpg + iBy, - TlocTaBmm.
B COOTBETCTBHE Mm*puue A1 BEIHECTBBHHYIO Ma-rpnny nOpxn-;

Ka 2n
T : A {apq """“ﬁpq] o . » (2) ,
Brg o @ped . T

B pesy.frb'ra're nonytmm n3oMopdHuaM  anredpht Jn gl(n, Cy .
- - anrebpy Jlu gl (2n, R). Ouesuano, Hro nps 9T0M H3OMOP-~

. Guame anrebpe k ﬁyp.eT COOTBETCTBOBATH a/ireGpa u (n), cocToR-

Tias U3 KOCOIPMHTOBHIX MATPHI NOpAAKA .
© ‘Takum 06pasoM, MAaKCHMANLHAS KOMMAKTHAS TOATPYIna.
- rpynnat Sp(n, R) wusomopdua npoussepenmo rpynnel SU(n)
HA OHOWICHHYIO Ipynfy H IR ONpENe/IeHH NePHOAHYECKHX
‘aBTOMOpGHMSMOB  Fpynnbi. Sp (n. R). uomeu nocnonb:aosam
Teopemoir 1 § 3 u pesyavraramy § 2. ._
- Paccmotpum asToMopgnsm R T
. ®:p(n R>Sp(n R), ‘A«—»TAT‘I- - @
Komnnekcnas tbopMa warpuust T masectna ws §2:
T (alE,,,, vory 8En),
rae |
K,—{- m,acusa,—)—zsmu,, e,#ae,,h#] (4 )

, By;(em C‘lﬂ‘!‘&'l‘b, YT &rf ==_~—-1, g =1, _e (7#=0 me lgi(
9r§r-—-2 O'rciona ClIefyeT, 410 Marpnua HMeeT Bmx i

s y




[MEn, 0 ... — B, 0
0 ME, ... 0  —pE, ...
T::: . . L) . »o - . . . . o a . . . " (5)
o~ fmEs, O MEn, 0 .
| 0 pEa ... 0 MEn,

Ucenenyem nopanrebpy h anrefpuw sp(n, R), cocrosumyio
' W3 MaTpHIl, MepecTaHOBOYHRIX ¢ MaTpHuel (D), H COOTBETCTBYIO-
mywo eft noarpynny Sp(n, R)® rpynnu Sp(n, R). ITpeanoso.
XKHM, YTO CpefH uwHced (4) HET KOMIIEKCHO-CONPSKEHHBIX,
- Torna, ucnoabsys pesyabTaThl § 2, Jierko nokasaTs, 410 rpyn-
na Sp(n, R)®, cooTsercrayroman asroMopdusMy (3), HsoMOpd-
Ha rpynne .

- S(U (nl) X ees X U(n,—2) X Sp (n,;l, R) X Sp(n,, ‘R))f.-

. PaccMoTpuM cryuall napsl KOMIIEKCHO-CONPSMEHHHX Kop-
Heft, Ilyctn ' : P ‘

’ %’JAEM ! 0 bt “’EE"z ) 0 | R
T=1} 0 A’lEﬂt : 0 HIE“: 1.
p’lEn‘ 0 I . L]_Enl ) 0 .
0 —mE, 0 ME,
Peman pis marpsus B ypasnenwe BT = TB, nonyuaem
M1 Ms Mc Mo‘ ' '
M M M |
B= 3 M, | 6 sl (6)

— My M, M, —My S

rie M;, M, — Kococnmme'rpnqecxrié MATPHIE! NIOPAAKOB P H ¢,
- M,, M;--cuMMérpuuecKue MaTpHIL MOPAAKOB p H ¢; M,
M, — npoHsBoabHEE p X g-MaTpHupl. A BHSICHEHUS CTPYK-
Typst anreSput JIu, cocroswmeft us marpun (6), nepefinem B mpo-
- CTpaHcTBe Spy, K HOBEIM (KOMIJIEKCHBIM) KOODIMHATAM:
o d=xqed,

, ot gl it =1, oo
- Jlunefinoe npeoGpasoBanue f, BRIPAXAEMOE B CTAPHIX KOOP-

g -



JuHaTAX Ma-rpuueﬁ (6), B HOBLIX KOOpAHHATaX Gyner 3ajia-
BaTLCA MaTpHlueh

B,;—iB 0 0. By, + zBu
0 By — iBy, By, + iByy 0 1
0 L Bn-"" iBu Bn + ’:Bla - 0 ;

By—iBy O -~ 0 Bogs -+ By,

Orciofa BHIHO, 910 npeolpasoBanue f OCTaBaAseT 'HHRApHaHT-
HEMH /(Be KOMIIEKCHO-CONPAMEHHEIE NJIOCKOCTH: ‘

a

xR it =0,)

o xt—ixntt = 0.}

o +’“.0'} @)
¥4 ixH =0

e 1< l< p, p+ 1L j<n. TNopanrebpa h, Kax BHAHO U3
€e TMpeiCTaB/leHHsl Ha KaXAOk us mocxoc*reﬁ (7), (8), uso-
mopdaa aarebpe Jlu u(p, g).
“Takum o6pasoM, noxrpynna Sp(n, R)®, comae'rcmylonmﬁ
aBroMopdusmy (3) ¢ marpuuedt (5), naomopcpua rpynne

SUP, g) X -+ XU, , q_) X

- X S8pln,_y R) X Spln. R)). o

Paccmorpuy aptomopdusm @ rpynnst Sp(n, R), mopox-
~ Raemuiit aBToMOpPGHUIMOM

DU U, A->TAT - (10)
Kax uspectio us §2, Matpunia T; MOxeT ObTh NpHBefeHa
‘K BHAY
Ty= (pv » Py Qp Qz)r ‘
. F OE 0 E]
=E, Q= , Py= o
=B Qs EO] d [,E 0].\()
a,-Ju,—;—ip,(l <i<r)-xopm1 3 1, oTanuHEe OT = .
Halizem nozanrebpy h aarebpn_sp(n, R) zns asTomop-
¢usma @, coorsercrByloutero @;. Ecmm (2) — npoussosibHas

MaTpuna us anreG% sp(n, R), yc.nonne ee d)-uunapuaumecm
‘Ameer sux BT B, e :
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- 0 ‘En‘, e e 0 ,‘0 .. '1‘
MEn' 0 . v "‘"p]_Eﬂ, 0 L o
A T
0 0 ... 0 Eg...|

""p'lE"; 0 A'IE“I 0

. . . . . . L] L] . » -_‘

PaccmoTprM BHauane qacmbze c.nyqan ypanﬂeﬂnx BT = BT

Ilyc'rb G ‘ |
[ 0 E oo]lf
\ JE 0 —pE O
T”lo o o El
—WE 0 —AE Oj o
; M M M M‘! .
‘B—""- M, M, M% M, ‘
My, M, "‘M","‘“M;
Mo M, —M; ——Mij
W ypasnenus BT=TB nonydaem
AM;—pM,; = Ma M, = M,
— WM —AM, =My , —My=M,
AM—pMy=AM,—pM,, M;=AM;—pM,g,
— BM—AM=AMotpM],  —Mr= MMy, |
mlofl’?Ma'—"'—Mlﬂr A Ms"""’Msv ' ‘
— Mg+ AMa=Ma, Mi=M,,
AN hpM=—pM—AM,,  Mig=—pM, — My,
— pMy+ Mg =—pMy-AM, " Mj=—pM; +AM3

Myers A=—1, p=0 (310 COOTBeTCTBYET xnefrer, B (11).

Torza M= M, Me“""Ms’ My = — M,, M, =Mz, M;=
“"""‘Ma Mm wMaa, T. &. MaTpuua B HMeeT BHR 3

R ¢3!




f L Ll L}
—1, Ly —Lg L
T T (14
Ly Ly —Ly Lg‘ g
L, —L, =Ly —Li|
| me L,, L,-—-npouanonbnue, a L,, Lo Lo L,—a-chM&Tpnu&
- cKue Ma'rpmu nopsiaKa m = —-é—- - UroGat BHHCHHT): CTPYK-

Typy a.nreﬁpm Jlu. cocmnmen M3 MATpHI (14), nepeﬁneu'
" K HOBHIM (KOMI!JIeKCHth) KOOpAMHATaM:

‘ == xI + ix‘m’Ff zﬂ:H"f = x3m+! + ix!M‘H
22m+l = 3l — fxmH, 29t = xam+1.._;xzm+l
' i=1 .. ’ m.
Jlumﬁaoe npeoﬁpaaonanae f npoc-rpauc'raa SPgnt s HMEIolee

B CTapeX KOOPAMHATAX Ma'rpuuy (14), B HOBhIX xoopmua'rax
: 3anae'rca MaTpHueff

Li—ily, Lo, 0 0
u+myﬁu+m,‘o 0

o 0 L1+iL, L+l

o 0 L—i, -L, ~iL)

'OTCIOMC)BHJIHO, 47O aJu*era h naomopdma anredpe Jla
sp (7,
- - Ilyerb Teneps p=;£=0 Toraa Ha ypaauennﬁ ( 18) nouyuaem :
.wm MaTpRIB B | |

MM MM,
1 Me My M —My
| “""’M M, M —Mi
L M7 M; —M, "“'Ml ,
me Ml-—-mcochMeTpnqecxax MaTpHLa, M,—-cummpnqe-
. crad ua'rpuua, M, — npouanonwaa MaTpHNA H . ¢

M-: == ""- - (AMy— Mg).

s

o




PATEES

' MoXHO nokasatb, WTO' a.rxredpa h s srrom cTyuae nsomopcbﬂa

:ﬁ"gl(m C).

- PaccMoTpuM emte ofuH qacmuﬂ cyuall ypasuends (12),

- Koraa B umeer BHx (2), a (E1~ E). Toma peineHne

ypaBHenus (12) ects Ma'rpun;a B=(L,—L) H, ONEBHAHO,

_ sapaer anrebpy h, usomopduyo gl(n, R).

Obpamancs k olumeMy cayyaio ypasrenus (12), noxyuaew,
4TO €ro pemenueM Oyjer KsasuWAuaroHaNbHas MaTpuua B, Bux

- BMArOHaNBHBIX  KJITOK xompoﬁ HAMH yoKe BHISICHeH. Taxmu

obpasom, noxrpynma Sp(n, R)® rpymnst Sp(n, R), coorgercr-

. Bylowas astomoptusmy (10), wsomopdna rpynne

S(GL{n, ©)X -+ XGL(np, Ox
X GL(g, R) X Sp(m, C).
OcTaHOBUMCA KDATKO HA T€OMETPHYECKOM HCTONKOBAHHH
PE3YJILTATOB, MONYYEHHBIX AJIS rPYMIN Sp(n, R). Touxoﬁ Jio-

Goro ofHOpoAHOTO mpocrpancrsa Sp(n, R)/Sp(n, R)® spaser-
cA coBokynrocTs niockocredt I, . .., II, npocrpancrsa Sp,,, ;-
B3aHMHO-[IOMAPHLIX OTHOCHTEJIBHO aﬁcomm'a, npuueM B 9THX

IVIOCKOCTAX MOTYT (PUKCHPOBATHCH - HEKOTODbIE TEOMETDHUECKHE

o6passl. Hanpmuep, B cayyae rpynnt (9) B Kaxmo# u3 nio-
ckocreft I, ..., Il ¢axcupyercn cnmmexmqecxaa JHed-

Hasi Kourpysuuma [30].

Fpynna Sp(p, ¢) ecte rpynna Marpay us SL (2n C(n=
= p - ¢), OCT2B/ISIONHX HHBADHAHTHbIMU BHEIUHIOD H SPMH-

ToBy QopMu: -
: z‘,'\:e"'*'1 +z’/\z"+2+ . + 2PN, (15)
— 2 (@7 + i) 4 2 @7+ z"+fz“+f) (18
{=1 J=p+41

st reOMETPHYECKOTO HCTOJKOBaHHSA nonyqaemmx peayib-
TATOB OMPEASNHM NPOCTPAHCTBO Sp,. (/) Kak npoeKTHBHOE

npocrpancto Pga—; ({), B KoTopoM sadHKCHpOBaHbI JIMHEHRDLIH

'KOMnJieKe, omnpenessemuidt ¢opmoit (15), u Knanpuxa, onpene- L
Jisemas ypaaueﬂneu ‘ 4 ‘

-—2 (@2 + by 2 (2f2! + z~+f2'~+r) =0. (17)
==l " feptt )
Ipynna Sp(p, ¢) "a0KaAbHO- usomop(bua rpyrme zxsnmennﬁ .
npoctpanctsa *Sp,, (i) » :
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* AareSpa JIu sp(p, q) rpynint Sp(p, ) 06pasoBana MaTpu-
Mu Mm : Mls .Mu
M M Mo My g
—My My, My "‘Mu‘J -
My, '—-'mn -—Ml'zf Esl
 rie M, — KOMIJeXCHbe MaTpumH, M, u M,,—xocospMu-
~TOBHl MATDHIM TOPAAKOB p H ¢ My, u M, — cummerpnye-
CKHE MATDHOB! NOPAAKOB p M ¢; M12 H Mu—-— A POM3BOJILHEIE
P X g-MaTpHUHI.

AnreSpa JIn k oxroft us MBKCHMAJBHHX KOMIAKTHHX nox-
rpynn K rpynns Sp(p, q) cocrour u3 MaTpuu

B " ‘ M O (Mla 0

0 Ma 0 My (19)
R, 0 W, 0
l 0 "“’-Mﬁ 0 ﬁn

I'pynna K ‘seaserca NpAMBEIM NIpOH3BENCHHEM. ABYX Trpymi:
K = Sp(p) X Sp(g). Asromopdusmbi 310 rpynnu HHAYUHpY-
10TCH ammopcbaauamu rpynn-comuommeneﬁ " nepecranonxoﬁ
STHX COMHOXHTENE.

PaccmotpiiM aBTOMOpdH3IM

| | ‘@:A>TAT™? (20)
rpynmﬂ K nopomeuuﬁ matpuuelt '
= (€®En,, ..., €¥E,, ...
‘ ey éa’Ens, -ialEn, s esey —iaéEu.):
fnx-!— - +n.=p, nr+n+-~+iz.=q,
¢ -—e‘“~-= =1, % =% =1. @1)

Anmmop(puam (20) MOIKHO PacnpoCTPaHKTb Ha BCIO rpynny
Sp (p, ¢). Marpunu B no.u.anrerbx h=sp(p, q)° naxopsrca

. :H3 ypaBneHua

| TB=BT. (2
Hpencwamaa Mannuy B B KIETOYHOM BHIE M nOJAaras
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e'™ —g,, €% —¢ =g, savensieM ypapuenne (22) CHCTe-

e/By = B, 1<, <2 (23

OrH ypaBHEHHS He HAKJajkBaloT HHKAKHX orpanHueHHil Ha
marpuisl B;;,, a Takxke Ha Te Marp¥um B, s KOTOpEHX
e, = &;. B vacTHoCTH, noJTy4aeM

Br-—l 5 r=l Br—-—! S | Br—-l , sFr—1 Br—-l 5 281

* Mofi ypaBHenufi

31 _ B, Bersa Beet,sbret - Beot, 261 _
Botr—1,r—1 Bepr—1, s=1 Bspr—1, str—1 Bapr—t, 251
[st—l,r._r' Bos—1,s—1  Bas—1, str—1  Bas—1, 251
Ly Ly Lis Ln] ,
_ Liz Ly Lis | L, [
| "-‘:13 L. i:n —Ly ’
‘. Lie =Ly —Lie I'nj
rAe MaTprEuE L,; yAOBNETBODPSAIOT TAKHM e YCJIOBHAM, KaK ¥
cOOTBETCTBYIOmMe Matpuum M;; u3 (18). Cnenonammo,
B, €8p (-1, n1,—1). AHanorHYHO v
B, B, Bretr Bra
Bsr Bu By, s4r Bs, 25
Bs+r.s Bs+rs ~B&r. s-i—r B;s+r.\2;‘ Esp(n,, n,).‘ :

Bas,r  Bos,s  Bassir Bas, 25

v Hpennonoxmm Teneps, 9TO & = e.i1. Torza
Bu Bl r+1 . Bl 1 - Bl ,+r+1
Brpt,1 Brator+t Brpt,ebt Brgr,sbrdr

B, = | -
Bopa,1 Bsi1, r+1 Ber1, st Bot1, sgrtt

Botrit, 1 Bsprat, rit Bstrdt, s41 - Bsprgt, strtt
Ny Ny O 0 ' '

Nig Ny 0 0
0 0 Aﬁn""‘*’ﬁn

==
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e Mawpm Ny | YAOBJETBOPSIOT 'raxmml Xxe ycélonnnm, Kax
¥ cootsercTBylomue Marpunel M,; u3 (18). Jlerko supers, uro
marpunsl By oOpasyior anre6py JIu, usoMopdmyio anreGpe
u(ng, Ny EE , .
Takum ofpasoM, noxrpynna Sp(p, ¢)®, coorsercrayiomas
apTomopgusMy (20), msomopHa rpynne '

SWUpy @)X <o XU, @x
X Sp(my, my) X Sp(m,, mp). 24)

~Jlna rpynns Sp (p, p) MoxHO PaccMOTpeTb aBTOMOpGH3M
- (20), nopokaemuiit Marpuuel

0 E 00

r_{E 000 (25)
0.0 0 E |
0 0 E 0

TlonaireSpa h=sp(p, p)® cocront 3 ﬁarpuu
M, My, M,y M, ]
B, — Tu é"hu ‘ Bfuﬁ 1—“‘13 ’ 26)
. f'" Mu : Mu Mu - Mla .
M, —M, —M, M,

rae M;; — KBajpaTHHe MaTpHUB TOpsiaxa p; M;, — Kocosp-
MHTOBa Marprua, M;,—spmuroBa MaTpHua; M, n M,,—Komn-
JCKCHHE CHMMETpHUECKHE MaTpuubl. ‘YT06H BLISICHHTH CTPYR-
Typy anrebpsl Jiu, cocrommefl u3 matpum (26), nepefinem B
- . Dpoctpaucrse PSp,, , (i) X HOBHM KOOpAHHATaM:

L B=d e, H o g,

1230 — 2o | p3pH g3 L gtpH 20H,
i=1, TS

Konnuneanus f npocrpancrsa #Sp, . , (i), onpenensieman B cras
~ PHX koopauHarax Martpunel (26), B HOBRX KoOpAMHATAX 3a-
Aaerca Marpuned o B
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\ v I‘Mu'*‘,an | 0 -~ My+My 0 ]
! | ) 0 Mu—M,, 0 Mj—M,,
| Mp—Fiyy 0 MM, O
l. 0 MMy 0 MyiM, |

. @D

Omona caexyer, 4To noarpynna Sp(p, n° ocmanﬂeT HHBa-
PHAHTHEIMK J(B€ MJIOCKOCTH:

=0, i=1, ..., p %+], ..., 35 (28)
_..‘zp—H——O' i—l vos Py 2)7-1—1 3Pv (29)

npuHajnexamye kpappuke (17) n nomipnue ornocme.nbno

kKommnekca (15). Mone.nbxo npocrpancrsa Sp(p, p)/Sp(p, p®
cyAT MHOrooOpasme Takux map muockocreli, [Toarpynma
' H30TPONHH STOTO OXHOPORHOIO MPOCTPAHCTBA, KaK BHJHO H3
g; ‘TIpEICTABIEHUS. Ha DJOCKOCTH (28), msoMopdHa rpynne
® . .
Paccmotpum asromopiusm (20) rpynnh! Sp(p, p), nopo;x-

Raembil{ npoussefennem Marpun (21) u (25). PemmM BHavane

ypaBHenue (22) Ans HEKOTOPHIX YaCTHEIX cayuaes. Ilycts
‘ 0 ePE,,p 0 0
T qu,,q 0 0" 0

= ~ (30)
[o 0. 0 §&E

p
0. 0 eE,, 0

Bbme.nm cnenyxom.ne YACTHEIE CTYYaH: CT

I ep-—ep-—l &, -—e = -1, Torna M,, =My, M,,-_ '
=—Ms, Mu————-Mu. M,, My Honameﬁpa h B sroM
ciayqae usomopdHa su(p, p) @t

2) ey =g, =1 e,,—-e = —1i., Torxa M, = Mm M, =
= Mi2, My = — My, My, = — My, Hoganrebpa h B s10M
cayyae usoMopdua su*(2p) @ tY;

3 ep=e, 71, i Tomarg,,—;l\du. Mn=M12. ’
M,,=0, My, =0, My=0. Ioganrebpa h B stoM ciIyuae

HSOMOpCbHa a.nreﬁpe glp, C).
‘B ofmem cayuae moxanreGpa h mae*rca npsmoﬁ cymmoﬁ.

_ anreﬁp YKa3aHHBX TpeX BHJOB.
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l" Pymm SP (n, C) ectb rpynna MaTpui ;15 (,L( °n, c)’
OCTABJAIOMINX MHBAPHAHTHOR BHEmHIO opyy
2N L AN A e A @31)

I‘pynna Sp(n, C) JoKaabHO- usomoptbna rpynne = ABueHni
{2n — 1)-MepHOTO KOMILIEKCHOIO CHMINWIEKTHYECKOIO NpoeTpaH-
- ¢r8a Sp,, , (i), T. e. npoekTHBHOTO mpoctpanctsa P, . (i),
© B KOTOpOM sa(bnxcuposaa AHHeAHBIL 'KOMIIIEKC (a6eoamior),
onpepensiemut dopmoii (31).

A.nrwpa JIu sp(n, C) rpynnu Sp(n, C) cocromr H3 Mart-

pmr
- [L‘ L{l,‘ | (32)
L Ll

e L, — NPOHSBO/IBHAA KOMIUIEKCHAsA MATPHLA NOpSAKA 71, a
L,, L,— xoMniexcHnie cHMMeTpHUECKHe MATPHUE. B kadectse
MAKCHMANIBHOH ~KOMNAKTHOH NOATpynme. rpynmsl Sp(n, C)
MOXKHO BSSTH rpymny Sp(n) (oM. § 2). o
Paccvorpum apToMopdusM ‘
oD At--»'I‘A’l“1 e - (33)
' rpynnu Sp(n), onpenensieMutli MaTpuuelt (43) § 2. Sm aBTo-
MopdHIM MOMXKHO pacnpoc'rpaumb Ha Bcio rpynny Sp{n, C).
Hoarpynna Sp(n, €)® HaxomutcA TaK e, KaK ¥ B cayuae
rpynnet Sp(n), u usomopdHa rpynne ‘
S(GL(nl, C)x -+ XGL{n,, C) X

X Sp(my, €) X Sp(m,, C)). - (39
Conpsokenne anrelph sp (1, C) OTHOCHTe/ILHO no.uanreﬁpu
sp(n) ecTo ormcpamenue :

P sp(n. C)—*Sp(n. 0), B—»-B’ (35)
: O'roﬁpax(eﬂue ¢ fABAserCA ammoptbuam nemecmennoﬁ an-
TeGpu Jlu sp(n, C) u h=sp(n, O = sp(n). |

~ Paccvorpum aBToMopduaM q>..-dd>o1p semec'raenuoﬁ anre6-
pu Jlu sp(n, C):

9isp(n, O—>sp(n, O, B—~—TETS,  (36)

RS v T—-Ma'rpuna (43) § 2. Haitgem nona.nreﬁpy h*-sp(n, 0.
- Marpuua B svofi nopaireGpul ABARETCH pemermeu ypaaﬂexmx

BT = —TB". @

PN
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Pa36usas Marpnny B Ha kjeTku u pemas ypanuenne (37),
niosyyaeM, 410 OTIHYHHIMH OT HYJeBbIX GyayT JHUb c.nenylo- ‘
uie KJeTKH:

Br—l,r——l Br-—-l.r Br-—~l,2i-—-1 Br_1, o

&sp(p.g).

}) ! Br. r—1 B,,. Br. 2r—1 Br. 2r
Ber—1,r~1 Bzr—1,r Bormp, 2r—1 Bor—i, o
. Bzr. r—1i Bzr.r T B2r, or—1t BBr. 2r

) Mycrs &% ={. Toraa

By = Bt M N

Bri1,1 Br+1 il L—N M} o
rie M, N — KOCOSPMHTOBA M KOMILIEKCHAs CHMMETPHYECKAR
MATpHUBI CoOTBercTBeHHO. MHapectro [78], uro =vireGpa JIn

Marpuu (38) usomopibra am'eﬁpe Sp(n, R)
3) ‘Eemn glaas4-1, i, 10

(B B LMe]
Bris, 2 Bryo, s 0 M ’

rae M— Kocospuumaa marpuna. Ouesnano, uro MaTpHus (39)
obpasyior anrebpy Jlx, nsouopqmylo a.m-e6pe u( ’;’ ) S

Takum oﬁpaaou, no.mrpynna Sp(n ©)®:, coorsercByIOmAn
asrouopclmauy 01, e d01 =1, naompcbna rpynne

(o (3 (55

" Fmaza IV. OCOBHE NEPHORMUECKME NPOCTPAHCTSA

§ 1. HeoGxopumue i:shm;un ‘3 TeOPMNM
munmuux rpynn Mn

I]puse;xem CBOAKY oﬁosnaqeam’l H p&y.mamn, ucnonbaye
MbIX B Hacrosmed riaee [cm. 105, 113{ Tlyern ‘
(G — KOMNaKkTHaA cBsi3Has rpynna Jiu; ‘

g — aarebpa Jlu rpynnut G;

T" — n-mMeprbth TOp, T. €. n-MepHan abenesa CBR3HAA TPyI-
na Jlg; , , .
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o —

{* _ anre6pa Jlu rpynnu T

T — MakcuManbEbi Top rpynnst G; ‘

t— anre6pa Jlu rpynne T, HashiBaeMas nonaareﬁpoﬁ Kap-
tana aiareOpH g;

g,— KOMIUIeKcHas o0o/ouka anrebput g; '

t, — KoMmiercHan o6osiouKa anreOpu t, ABMAKIAACE uo,uo
anredpoit Kaprana anreGpul g,;
" R = {a}— cacrema xopue#i aareSpu gc,

B={a, ..., a}—cuerema npoc'mx KopHe#t, wim 6aauc
‘CHCTéMH! R;
~ §%— KOpHeBOe NOXNPOCTPAHCTBO B gc, coome'rc'raytomee
KOpHIO «;

R* = {o*} — cucreva oﬁpa'mux KopHeH anreGpel g,.
Hwmeror mecro pasnomermn

??gc—tc+2 e, 40
agR : '
Cg=th Fene e o @
| &8

. I'ch'rb Teneps rpynna G no:xynpocra Ha NOANpOCTPAH-
crBe t¥ = it KOpHH NpUHHMAIOT BELIECTBEHHNIE SHAUCHNS. s

Y% €R noioxum
| -{X€t*la(X)EZ}
Mnoxcecrao D= U t, nasmpaercs amarpammolt; A, =
\ agR '
2 exp"1 (Z(Q) = t — UeHTPaJbHOA pememdﬁ-

AlG) =

rpynns G) Ao—-—nonrpynna, NOpOXAeHHAs MHOKECTBOM R*
cpynnamemanbuoﬁ peweTkoft rpynnos G.
I/ImeeM Ay AG Aj; A= A(G), ecmu G onxocsssHa;
A(G) = A, ecru G umMeeT TpUBHAJBHBIA LEHTD.
, B na.nbneﬁmem GyleM CudTaTh, 4TO rpymNa G ofznanaer
TPUBHAJIBHEIM LEHTPOM.
‘B muoxectse cymecmye'r MAKCHMATbHEL KOpeHb

t’éxp“1 (e) — eIMHHUHON peLieTKo#H (e — eZHHHIA
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obnafaoiuil Tem caoﬁcmou 410 ma moﬁoro ,u.pyroro xopna
/ o= E ney
=1 o

aMeeM n,gm,, ecTH l<i(<r B‘npoc'rpaacm t" onpezte-/ :
JACTCA CHMILIEKC

p={XEM (>0, p<Y, @
nepmnaﬂ xomporo Xo, X oo X, onpe)xemmcn pasenc'r- N
Bamu ‘
%=0, a,(x,)wiau w 1<1 < )

Kamnuﬁ SIEMEHT TPYRIB G conpazxeu ¢ HEKOTODHIM S/ieMeH-
~ ToM u3 MHOXKectBa P = exp (2nip). [Tosromy npu kaMacchpu--

KaluH BHYTPEHHHX aBTOMOPGHSMOB aireGpbl § MOXKHO orpa-
HWMHTLCA aBTOMOpdHSMaMH BHAA 9= Ad a, rie aeP

HYCT!: SR

- XEp, a=exp (2uiX), 9= = Ada.
TOrzna MHOXKECTBO g® HEMOMBHKHEIX roqex aammopdmsma @
‘ sa;zaefrca dopmynolt |
‘ ge=t+ ¥ gn(g“+g“°‘) - (6)

(X
a>o)

RX)=(eERIaX €D .

I‘pynny Beling W MOXHO PaCCMATPHBATH KaK rpynny rpeos-
pasosanmil mpoctpancrea t*. Ha srom ke npocrpancrse zedicr-

rae

~_ ByeT paciUHpEHHas rpynna Beﬂ.rm, xa.rmomaxcx oY HPAMBIM

- nponssenenreM Wa A:
(w, Y) te > t*, X!—»w(X)Jr—Y

§ 2. AsvoMopdusmm uoue-moro nopu.qna npocTLiX
KomnaxTHuix anvebp Jin

Tlprme,ueu HeKoTophie pesyJbrathi JLK. Bo.an)a uA. I‘pes
[112] ornocurennHo aBTOMOpGH3MOB KOHEYHOro NOpAifKa Npoc-
THIX KOMNAKTHHX amrep JIi u nolyunM CHEACTBUA H3  STHX
Pe3y/bTaTOB, HeOOXOAWMbIE AJIA KiacCHpUKanuu - nepHOXHuec-
KHX OZHOPOZHBIX npocrpanc'm c npocmMu 0COOLIMH - OCHOB-
auun rpynnams. ,
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Teopema 1 1112] Hycx‘b Xv X, Et" .
@y == Ad (exp znixl)a % Ad (eXp 2::!)(,)

‘ Aaromoptpnsmu @1 M @, COMPANKEHH B rpynne auyrpennnx
8BTOMOPQH3MOB a/re0pHl g TOrAa ¥ TONBKO TOTHA, KOTAG X, ‘
# X, HaXo{sTCA Ha onnoﬁ W= A-opGure,

- Teopema 2 [112]. Ilycrs X €t* n £ — Takoe uenoe nono-
JKHTEILHOE WHCIO, uT0 XEA, 1O kX ¢ A. Tlepesenem Xsp
c nouommo npeodpasonam ¢EW*A H MOJOXHM =

| |

7 "‘\Budepeu npeodpasosaune B *raxxm odpaaom, qroOm cymMma

r ‘ ‘

- nymy

=1

, Gbma Muaumanwoﬂ Torna ,}

a) ogn,<k 0<2 nm; < k;

f=]
’

6 3 nm, = B, nyh0=m>1;
= '
k
B) m, = l=>-nj< -5-'
S ) eciu 1y = {q n> t} H [!,t—-—tmcno azxemeuma unox:e—
crea I, 70 . . k

Teopema 3 [112} HYC’I'b
X= 2 .Ctxi €9, @ = Ad (exp 2“‘90-,

=]

Toraa cumua B(X) npocthix xopHeft nonynpom’oﬁ [acTa
| no;xametipbl g° sapaercsi dopmynamu

BX)={€Bo =0 wmp<l @
| B<X>={a,eafc,a0}0{~u}. ecn u(x>-1 @
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- Teopema 4 [112]. Tlycrs,
X:"-" Ectxiet", X=#0, .
: {== . ’;‘ SO ‘ :
ﬁogmannaonan B COOTBETCTBHH C Teopemoll 2 u ¢ = Ad (expX
X 2niX). Hns 1oro yrobnl apToMOpRHSM ¢  HMEX KOHEUMHH
. TOpAROK k> 1, HeOGXOMHMO H AOCTATONHO, UTOOH wWhHeaa
= —t =, (kX)

YAOBJETBOPAIH CJeRyiotmemy. yeaosrio: {n,f ¢;>> 0} ecrn me-
' YCTOe MHOMKECTBO B3AHMHO-NPOCTHIX uYHCRJd. )

- Tlpusenem pax TeopeM, KOHKPETH3UPYIOUHX Teopemy 2 s
aBTOMOphH3MOB MaiuX nopsjakos. IloxpoGuas dopmymuposka
H JIOKa3aTe/beTB0 GyAyT AdHM! JHIMIb ANA ORHOH Teopemt (oc-

' TaNbHBE AHANOTHYHLL).

Teopema 5 [105, c.. 121], Kaxppilt suytpennut apromop-
dusm nopsiska k = 2 (MHBOMOTHBHEIN aBTOMOpQuU3M) npocToli
KoMnakTHOR ajrefpn Jlu g conpsKeH B rpynine BHYTPEHHHX
apromMopdHIMOB  aareSphl g € HEKOTOPHIM  ABTOMODPHEMOM -

Ad(ekp%iX),.’ e X=X, ¢ m=2 nm X-——--«é—.X, c
Teopema 6 [112]. &= 3.

X= o mX, 1<m <3,

Teopema 7. k= 4. ;
X = —i— mX, 1<m<4

X = 1 m;X;, lgm‘ig;".;

] e DD

X=— (’mtxt’ FmXp, 1<m < m <

1l

X _i— @X, + Xi)b:'mt"‘?‘,ml#h '
- 13



X—J“" (X,+X,+Xl). m,wm; m,--l

Teopeuas [112] k=5,

X “'g" m‘X;, I<m‘<5

‘X‘”% mtxt’ 1<m1€23'

o X= -‘-— (m,x,+m,x,), | 'm,§~m,\<2; my=1, m=
~;=3m,a2m,w3 e
‘,xm ..... (2m‘X,+m,»X,v), lam,<m,<2;.
‘"’5‘"‘” (XI+XJ) m,*m; - 13

| x:z --- (x,+x,+x,), m,-m;===mz~l

-X*«"g' @X+ Xy X), V=m=m<<m <Y
X= -’- K+ Xyt X+ Xp) my=my=my=my =1.

Twpeua 9, k=06
Xaz""é“' m,x;. l<mt€6 Xg""é"' m‘X,. l<mi<3;

X "'5" m’X‘. 1§m,<2

X '-'* (m,X,+m,X,), l<m,<m,{3 m,...l my==

s m,==2 m, =4
x==-1- (X, 2mX), 1< m, m<2 m,a:: g =
' Xa-—-—~(m,x,+3mjx,), lzam, m<e

B



X=— @X,+3K), m=m=1;

|~ ol

X

it

(X, + myXy + mX), | <m<my<my L2,

my

i

, 1’ mi=3; A

X=— (mX,+ X, ~!;-2Xi)? f=m=m Qm{é 2

X X, +2X;+ X))y my=my=m;=1;

X = (X, + X;+ 3X), my=m;=m=1;
} ' . l . A . N : .
=8 X+ X+ X+ mpXp), 1=m=m=m<
<m, \<\‘2;l | f \
=5 X + Xy + X+ 2X,), my = my = m=mp=1;
X= ,-é-\ K, + X+ X+ Xy + X, my=my=m;=
=m,=my=1. . ‘
0Ka3aTeabcTBo. IlycTh ¢ — nponssoabHbE BHYTpEH-
muli asroMopdusM mecToro nopsaka anreSput g. Kax ormeua-
fock B § 1, @ conpmxen c asroMoppuamom Ad (exp 2niX),
rae X €p. Byaem cuurarh, ut0 X = HOpMa/H3OBAaH B COOTBeT-
CTBHH C Teopemoft 2: : : B :

) G
| x = 'F' En‘mtxi. | ’
Hs Teopemst 2 1) caenyer, wro 1 < LB, 1IN, =
=1, |Ijj =0, ecmu {>5. ' ,
Ecan |Ij=1, n, =1, 10 u3 Teopemsi 2 a) uMeem
X = '-é- m X, 1< m <8
Ecm I =1, n, =2, 10 ‘

: =_.-:-13-— m‘Xi, 1-<\m5<3 /



BCJU’I }Ij,'” ln‘n3=3, TO

X= ..;_ mX, 1<m<2.

 Ilpexnonowum, uro ;)= 1, n,» 4. Toraa us Teopemsi 2
a) clefyer, 910 m,; = 1, 4T0 NPOTHBOPEYHT Teopeme 2B), .
yers (Il =2, n; =n; =1, Toraa B cOOTBETCTBHH C TEO-
pemofl 2 a) BOSMOXHHL cAERy1OUMe CAyMaH: my=m;= 1; mj=
=, m=2 m=my=2 my=2, m=38 m=1, m=3;
Mmy=my=3; my=1, m=4 m=2, m=4.

-~ Hrag,

X= < @K +X) my=1,m=2
X= 5 G+ X, m=m=2
X %- @K, -+ 2X), my= 2 m = 3;
X“-""é“ (8X, —i—:X,), lﬂjf"“- 1, my=3; &
X=X M= my =3
1

X=—+ X, + Xp) my= 1, i) =t

X= —-;:- QX+ X)), my=2, m =4,

Eomi [Ilj=2 n=1,m=2m
X=Jé"‘(xz+'2xﬁ. m=my=1;
 X= (X)L w2

1

X= 3 Xy +X) my=1m=2
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‘X == —é—» ‘(X“,+2X,),‘ m, = My = 2'.

x—~-l-. (3x,+2x,), m,——l m, =3.

C.nyqaﬁ I =2, a, =n;=2 HEBOSMONeH, TaK KaK 370
MPOTHBOPEYNT 'reopeme 4.
Ecmx 111{~ ny =1 ny=3, 10

X"---- (X1+3Xj): my=m;=1

X= & (2X,+3X,), my =1, mt——2
“ Ec.rmtlli—-2 n,-2 n,._3 10
X—--— (2X,+3X,), m,=m,-—4-1.

Ha stom BosmoxHocT! cayuast |I) = 2 ncqepnbmamcx, K&K
510 Clefyer M3 Teopemsl 2 a). :

Iyt 111l==3 n, =n;=n,=1. Torna
X--"—G—" (Xt+Xj+Xg), ni*nj-n,——l

X X+ Xy XD my =2 == T

X= '%' (2X; +2X;4-.X)), m, = m,,r.ﬂ, = 15
X = "":‘;" X+ X+ X), my = mj =my =2
ECJ“’I ‘I]_lma n,~—n,-— 1 ﬂl'—2 TO

Xz"""" (Xi+Xj+ 2Xl)’ mtz’;mjﬁ’ng—-—l

X= % (2‘XI+XI+2XI)$ mz‘zzi mj"—‘- m; == 1. ’ :
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Eénn Hol=3, ny =n;=2, n, #1, TO.

X= J_(zx,+2x,+x,), g =ty = my = 1.

Ec.rm {11;~3 ni-3 ny=m=1, 10 L
X—~-——-- (3X,+X;+X,), mi...m,s-m,ml

- Cayuait 111{ = 3 mcyepnan.

UYCTE ’Ilf 4 nz -——n!-':—" n‘»-npo« 1. TOI"JIa

X = — (X3+XJ+XI+Xp:Imi"'mJ'”ml ’”p"’*l \

== (2X, +X;+ X, - Xoh my=2, m,‘=m’,f-=mp=l.

o Eumjllf»ul n,~2, ,—-nlﬁn,”l,
X“""“""‘(2X;‘LXj+XI+Xp, my ==y == mz“"mp-—-l-

Haxorxeu, ecn {II{«-S N, =n;= n,-.n,,-nq===l 10

= — XX+ X+ Xy XY my=my=
——mp——m =‘lO

| “§3 nepuonmecxne oaHOpOfHMIEe NPOCTPANCTER
/ € KOMNAKTHBIMM OCHOIHHMII rpynnamn G, u F‘

ITepeuucsiuM Boe JOKa/bHHE ORNOPOANBIE npom' aHCTEA,
NOPOKEEMBIE ‘ TEPHOARYECKIMH aB'romopqmsmamn OCOOHX KoM~

nakTHeX rpynn G, u F
Tpynna G,. Paccmorpum pacmnpeﬂayxo cxemy Ilunxnﬂa

- anreGpHl g, rpynnu Gy

3 2 ‘
o | 0(1 : d,! .da"ﬁ . - (1)

s



Hafinem wuBomoTuBaEEe apTOMOpdUsME aureGpht gy Cono-
- craBaas Teopemy 5 § 2 m cxemy (1), saxkaiouaeM, 4TO CYHIE-
CTBYET HCEro JIMIUb OAHH MHBOJIOTHBHBLI BHYTPEHHHI 8BTOMOp-
¢usm anrebpul g,— ¢ = Ad (exp 2niX), rae X = X,. Tak k2K
Beuny (5) § 1 u (2 p(X)=1, no dopmyse (3) § 2 nony-

yaeM a1 cucreMst B (X) npocThix: Kopueﬁ a.n‘redpu g3
v B(X)={Gl,,®o}. 4 "3"2 ‘
Urak, cxema Jlumkusa anrebpu g9 umveer sua @ O u -
| IIOSTOMY o , o |
: g3 2 su (2) Osu(2). - 3

HspectHo {i05; c. 99], mro anrebpa g, He HMeer BHEIIHHX
ABTOMOphu3aMOB. :

- Takum 06pasoMm, CyHmiecTBYeT eRHHCTBEHHOE C TOUHOCTHIO

2O JIOKANbHOrO #H3oMOpduaMa ORHOPOJHOE  CHMMETDHUECKOE
TIPOCTPAHCTBO. ¢ OCHOBHORK rpynnolt G,, Aas Koroporo asired-
pa JIg rpynmsl msoTponmH sapaercs Gopmysoft (3). Oror. pe-
syaurarT npunagiexur 3, Kapramy [78]. -

~ Hafinem asromopdusMel Tpersero nopsaaka aareOpsl g,.
C nomompro Teopemsl 6 § 2 n dopmyn (5) §1, (3) § 2, (5)

noJsy«aem ‘

; X=X, B(X)={z %}, gfessu(d) 4
HIH , o -
 x=LxBw-@ geu@et ©

 CnenoBatenbHO, CYHIECTBYET ABa JIOKAJbHHIX ORHOPOAHHX
npocTpaHCTBA NOpAXKA 3 € OCHOBHOA rpynmnoft G,, ux anreSpsl
wsorponuu sazgorca dopmynamu (4) u (). Sror pesyanrar
npunagnexut Tx. Bomsdy u A, Tpeo [112]. ' .
Anasoruuso noJydyaeM OpPOCTPAHCTBO YETBEPTOIO MOpPRAKA

X=2 % BO=(@) gau@et O

H DPOCTPAHCTBO MATOTO MOPSAKA e
X= 1 (3X: + 2Xy),  B(X) = {as}, gf=su@@ . ()

; 5. °
Hakouen, BekTop

x_-.'..%.(sxlspzx,) E O ®
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nopomaer axromopqmsu Q= Ad (exp 2m'X), ;ma Komporo
| =t Lo (8"
r,ue t’-——waKcumaerﬁaﬁ aenesa nonanreﬁpa are6pul g,,,
Tak Kag Bce mnojpcxeMul cXembl (7) HaMH DPacCMOTPEHH,
~ gopmysl (3)—(8) KaloT Bce JOKabhbe OAHOPOAHHE IIPOCT-
PaHCTBa, onpeResseMble aBroMopdusMamu rpynnsi G,
- Tpynna F,. Pacumpennas cxema JnnKnHa aJIrerH Jlu §,
| rpynnbl F, umeeT BHX

e 4 3 2

o) o Xy & df’ﬂ '

Teopema 1. Hpnsenennuﬁ HYKe cnm:ox ucqepnbmae'r Bee
JIOKaJLHBE ONHOPOAHBIE HPOCTPAHCTBA, onpenememue aBTOMOD-
‘usMaMM ocoGoit KoMnakTHolt rpynnst F,.

(HoxasarenncTBo Omyckaercst, Tak 'KaK omo aaa.nornqno
ROKA3aTeaLCTBY A rpynmsl Gy.) :

Cusmempuueckue npocmpancmea::

X =X, B(X)={o, a5 a, o), ff=so(9)
X=X, BXy={ay, o a5 o}, 1]xsp@)@su(2). ‘
i pocmpaucmea nopsidka 3: L

- X= "5"‘ Xla B(X) {“m s 0'1}: f eéso(?)@t“

X = -g—— X,,, B(X) {ul, A f"zsp (3)@t1

X=Xy BX) = {0, ;@ oo, 1 & su (3)69511(3)
Hpocmpancmsa nopna 4:

X = Xa, B(X) ={ay, oy o), 1} etsu(3)®su(2)®t‘

X = Xg, B (X)"" {ap asv “4: ao}' f?w su (2) Ssu (4)'

| X = — (X, +X4), B(X) -{a,. rx,,, oo}y f?&ﬁso(5)$
easu(2)®t‘
Mo



TTpocmparcmsa nopadka 52
X= % Xp BX) ={ag; ay, ), 1§2¢5u(d@su ()@
ot , | J e
K= (X, + X)» B(X) = {otg, @5}, 1§ 250(5)® t"

X= - (%, +2X), B =~ {5 o i 1P

Nsu(2)$su(3)®t1 - -
X = — (3X3 + 2X4)v B (X) = {a;, dz; “o}i\ ff=su (3)® ,

@ su(e t‘ «
Hpocmpaﬂcmsa nopﬂaxa 6:

X= ry (3Xs+2X1) B(X) = {a “4} 11 =su (2)@

esu(2)®*“ ,
X- —~‘~—<3Xs+2X., BX) = {ay, ) H=su@ 8

x= 'T:;" 2%, + X, BX) = (o, @y, @), Hessu ot

X= L (2X, + X), B(X) = {o; o1 o), R =su(2)@

@su (2)€Bsu(2)®t‘
- Ilpocmparcmea nop.calca 7:

X= 3- (X, + 2K, BO) = (o, o)} f @0 e

X = o (X¢ + 2Xa) B (X) = {“1’ G}y i‘f,,:su e -
@su (2)et’ |

X = -‘- (4X, + 3X,), B(X) = {al; e, Va’.‘,}.,f?gsu @e
Dsu3) @t‘ .

X = -L (2X, + 3X, + 2X), B(X0) {az. o), flax

e su (2) @su Q@ ot
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| Ipocmpancmsa nopadka 8: |
1 N :
| ;X = --é—- (4X,+3X,), B(X) = AR ﬁz‘fs“ @ e
®su(2) et‘ ‘ ‘
X= - X, +3x3+2x¢) B(X) = {oc,}, ffesu O,

X — (X, + 2X, + X,), B(X) = {oza; %o} ﬁ"%
=su (2} Gasu @ et ‘

Hpocmpancmea nopadka 9:
'e — (2X, + 4X, + 3X,), B(X) {a., a,,}, f':g '
= 51 (3) $lt* ‘ |
- eesu(?)@su@) G)t"

X = (fZX1 +4X2+2X,,), B(X) = {a,}, f?&su(Q)@t"
Hpocmpaucmsa nopsadka 10:
X= — (2x1+4x,+3x,,), B(X) {oegs f‘fnsu @ et
X= -7- (4X,+3X,+2X,), B(X) {o), ﬂ’zsu(ﬁ.’)et’.

; Hpacmpancmao napﬂaxa II

X= ETH (2X1+4X +3Xs+2X¢) B(X) = {0}, ffex

Cexsu(®) @ t’ |
: b1 pocmpancmea nopfzaxa 12:

X= Tz’ @X,+4X,+3X,+2X), § =¥, B(X) = @

rae t* — Makcumaibsas aGenesa nopairebpa anreSput f,.
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§ 4. MepHopNUecKHe OAHOPOAHBIE NPOCTPBHCTES
€ KOMNAKTHBIMM OCHOBHBIMM TPynNamu Ee, EruE

Ilns ocobuix kommakTHHX rpynn E,, E,, E; MoxHO 6bLi0
© JATH TAKYIO e 'KhaccubuKAUMIO ONHOPONHEIX  MpOCTPAHCTB,

KeK ¥ aan rpymn G, u F,. OfHaKo COOTBETCIBYIOIIKE Peay -

taTel Gbliu OH Mano oGospumbiMi, TlosTomy saech Gyzer naHa
Gosee rpyGasi KiaccnpuKauus JIOKAABHLIX OJHOPOAHBIX NPOCT-
PaHCTB, MOpoXaseMuix aBToMopdusmamu rpynn E,, E;, E,.
A HMeHHO, MBI He GyJeM pas/iHyaTh XBa JIOKAJbLHBLIX ONHOpOX-
HBIX NPOCTPAHCTBA C OCHOBHOM rpymmo# G, y KOTOpHIX MOA-
FPYNUL H3OTPONHH JIOKAILHO, M30MOPGHLIL. ;

Fpynna E,. Pacumpennas cxema uHkuna anreGpel Jiu e
rpynnu E, uMeer Bum o ' ,

RO

B/ IHM BOSMOXKHEE JOTIYCTHMEE noacxeMul cxeMHt (1), T. e.
TaKHe MNOJACXEMH, KOTOPHE COOTBETCTBYIOT HEKOTOpWM ~aJjrel-
pam JIu. [lanee noxamem, 49T0 AAf KaXAOH H3 9THX NOACXeM
Hafiercsi aBToMopdHsM @ aareSphl e, Takod, YTO KODHY U3 €§
06pasyioT CHCTeMy NPOCTHIX KOpHell mnoJynpoctolt YacTd ad-
re6pu e?. Ipu stom Gyayr BHOHparbCsi ABTOMOPQMSMEL HaH-
MeHLINeTO NOPAAKA, YAOBJETBODAOIINE YKasaHHQMY YCJIOBHIO.

PaccMoTpHM, HanmpuMmep, CJeAyIOmylo noacxeMy cxemr (1)t

oy, Gy By ) . @

I/Icnonbéyﬁ Teopemu' 3, 5—9 §-2 U CcrpyxTypy cxemmt (1),
noMy4aeM, 4TO aBTOMOpdHIM @ = Ad (exp niX) — HAUMEHLUIETO -
. TOpRifiKa, AJA Kotoporo . " Skl
B()Q""{“v'aa; “c'“u} -
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; : ec:rb momop@uau mec'roro Topsipka, nopoxnaemﬁ BEKTOPOM
X= -—L (3X3 + 2X,). Kak caenyer s (2),

ey 2 su(3) @so(3) @t” '

Jas xaxmoﬁ ROTYCTHMOA NONCXEMH CXeMK! (1) yxémeu. a) .
cooTBeTCTBYIOIHA BekTOop X 0) nopauok k an'rompqmama fpm'
=Ad (exp 2xiX); B) CTPYKTYpY anreGpel ef:

RERTIE S (- PPN oc,,, ) X,.k 2 su(6)@su(2). ; '}
e e o — x,,k 2, 5 (10) © 1 o

{ors %o a(',c‘v “su %}v, Xa’ k = 39; L
SR su @) Dsu3) @ su(3);- 7

‘ 2 .
Ao % % 0 agdy Y X9 k=3,
o ' su (3) @ su(3) S'su (2) @t‘ |
fag G ey a,}, -?—- X,, k=3, su(S)@su(?’)eat‘;
{ow @ o B — (X1+Xs)» k=3, 50(8) @ t%
.j{“l; Gy Qgr Ol “o}', “‘é‘“ ‘-(Xz + X;)a ‘k =4,
ud@u@ou@ et
o o a0 g e - Xy k=4,
| 4 su(3)@su (3)@31,1(2)619t1 - ‘
e s ad s +2x.), k=4, su(&)@t" |
oy, oy ay aa}, -—~ , (‘x,~+ X, k=5, /;
‘ \ su (4) 22) su (2) @ 1% |
| {U’Iv a'tv Qg “5}* "‘""‘ (X +X¢)’ k 5»

i w@@w@@mwaﬁ




(oo Gy O - (G Xy 2K, k=5, @O
(o 5 g o)y = (BXa+2X), k=6,
u@eoudets
{o; oy ag; ' }' -L (X, +X¢+X6), k=6,
su (2) e su ) @ su (2) @ su Q) et
{os; Qgs a,} (Xl ‘*‘ 2Xa -+ 2X¢)a k 6,
‘  w@emwev
{osi o d_‘s}v (X3 + X+ Xy k=86,
su (2)‘9%’@ su(2) & su (2) &t
(o o), -—,-}- Xy + 2K, + Xy + 2X), k=T, su(3) Ot
{5 o), —-;— (2X, + 2X, + X, -+ 2X), k=8,
| l ' su(d@su(d ety
{og), — (X, + 2x, +2X, + X, +2X,), k=9,
a8t
By — (X, + 2K, + 8K, + 2X, + X + 2X;), r=12,

t° --M&KCPIM&JIBH&H aGenesa nonanrera anreOpH €.
~ I'pynna E,. Pacmmpennas cxema llbmxﬂna a.nredpbr e,
rpynnm E; uMeer BH A

s



npasenem cmacox nepuonnqecmx ommponnmx npoc'r-

pauCTB C OCHOBHOR rpynnoﬁ E,, nochoenauﬁ 1o Tofi e cxe-
 Me, 4TO H ZIf TPYROR

{al’ coey O Ok, X-n = 2, 3‘1(8)' C
&y; g, - o OL., g}, Xzs k""': 2, s0(12) @ s“(2)’

for .- 'ai}wka 2 @ty

i o) X, k=3 @O

| S (@1; g, - “1 “7}’ "“‘ Xg» k 3; 80(10) @8“(2)@ tl

| “{al’l e .§ a5, fa7} S— Xg, kﬁS 50(12) @tl;

(qi""’ %};“““X;,k 3, Sﬂ(‘,)@tj‘

‘ ;‘{‘al' s aa’ 055, ag; (e “7}, X4, k= 4

WWQWWQWQL_
{o O oo s — X+ X)), k =4,
| so(&)@su(Q)eBsu(.‘l)$tl

Ao, ;a.. g a,, o, ,oc.,} (X1+3X,), k= 4

_ 'w@ew@eﬂ
’{aly; %t v -“‘n Gy, Go}, (XI + X?)r k ﬁ

w@®m®eﬂ

AR L (}gL +2X), k=4, su u (o) &

Aoy - -‘: “m »“7} (X1+2X¢).‘ m4 30(10) @p

6.

e g g, 0 g ozo} = (2x,+3x,),k 5

su(4) @ su (3) €B su (2) GB t



| {or, a\,,
{os a,
(o, da;
{as %,
{a}, g3
oo
@p%

{ag,
{2 o0

| {ous o,

{“av' T

G @ Qb = (X 43X, k
‘su (D) @ su (2 ®t%

‘a‘, “5; aﬂ}: '—'g" (X9+XI)’ k = 5’

m@@m@@@
% “'n gy O}y (X3+X5), k= 6
w@em@emmgﬂ

G % o), —L Xy X, X, =

s 4 @ su (2) dsu(2) & 1
% 1 %y %h (X, + 2X.)- =6,
mm@mwew@Qmm@ﬂ w
<wav%wma3~®n+xmé=&»
su() @su(d @t
o s el L X, 2x), b= 6,
mm@m@@v

_”ag-L(&+ax+amLk asuaeﬂ~
o, o}, -5— (X, +2X, +2X), £ =6, %0 (8)OH";

a;%nm,%+@&+a&¢a&xk=z

w@em@$m®eﬂ‘

Oty ao}’ (X1 + 2Xa'+ 2Xs +2Xy), k=1,

m@@m®®ﬁ~‘ .
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:‘{“1

ot

-s

Oa O O Oy "'.;“ X, + X+ 2X)), k=1,
m@em®em®$m®®ﬁ
1 ;
Og Og Oz G}, vy (Xy+2X, + X,), k=8,

‘ w@$m®em@@m@em®$ﬁ

| {“av

{ous;

(G

e

o

‘ (ai’

M8

| {otss

{zq

Gy g gy ~‘é—-_(x1 + 4}(‘ +2X,), k=38,
su@@Osu@ oty
P a,} l @X, + 3X, + 2x;).
| su (3) @ su (2) @ sm(?) &t

a‘, ab} — (Xl + 2X2 ‘+' 2X° + 2X7), k 8

| su (9o t; |
oy a,} Y (X, + 2X + 33X, + 2X,), k=09,

u@ O su@ et
o o o), =Xk 4K 2K, B=9,
su (2} O su (2) ® su (2 qa su(2) @ts;
g @, ---—(x1 + 3X, + 3x, + 92Xy, k=10,
| m@@m@@mmev

a‘} -IT(X1+2X,+3X,+2X,+2X,), =11,
su(3)®t5 |

“s} ---(X,_+ 2X, + 4X.+ 2Xy+ 2X,), =12,

su(2) ® sn(2) et‘



a2 3K, X, + 2K, + 2), h=14,
| su(2) Ot |
J— (X, + 2K, + 3K+ 4X,+ 3K, + 2X,+ 2X)), k=18
-t — MaKcAMaTbHas aGenesa no,uanreﬁpa anreﬁpbl e,. ‘
Ipyana E,. PacumpenHas cxema lenxuua anreﬁpbx &
rpyrmbl E, umee'r BHJ,

2 4 & 5 + 3 2

Hiske npuBefies CTIMCOK TePUORHUECKHX OHOPOMHBIX NIpO- i

CTpaHCTB € OCHOBROH rpymnoft Eg, nocTpoenHnli no Tofl e
cxeme, 4To ¥ Jas rpynn Eg i’,‘

{a,, cee s O ), Xy, k=2, ”(16);
fo, ..o, 0 o ), Xy, k=2, &, ®su(2);
{or, - -, 0 o), Xg, B =3, su(9);

oy -, Oy g o, O}, Xy B=3, e, ®su(3);

B CONIN A X —;—,x,,,k=3, & Ot

[ %xl, k=3, so(14) B,

{2 . - . 4 0 dl}, Xy =4, su(8) @su(2), |
{or, o, 5, 0 a,, % Oy O, Xy k=4, so(lO)esu(fi),, |

“‘{ap v e sy a.} —XB’ k= 4 Su(8)@t‘
o - s Qg Olgy a7}!. —me k= 4»‘

- e, © su(2) ® t“.
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{a’a verey Olgy Olg) %}:“(X1+X7)’ k=4,
s0(12) ®su(2) @t

{al’ “a gy Cgj Oy Qg Gy “'o} X k=35,

su (b) @ su (5);

oy, . ’,a‘;‘ “o}"'g' 2x, + 3X,), k=5,

su (7) @ su(2) e‘tl;
{on, o, @y, 0, 05 0 o), Y—g-X,, k=5,
50 (10) ® su (3) & tV;
{og « « -y 0 oc.;},rf-z-‘-(xl"+ x,); =5, 50 (12) © t&

{2 - s “1» ao» “1' Cys “8}' X, k -6,

su (6) @ su (3) @ su (2),

(o o ag o ) (K XD, &

w@@w@@ﬂ

. {a’, - . oy a‘, O&s, O(»,)r ""' (2X1+3X.), k 6

50 (40) @ so(z) ® t=

‘ k’{al, R T R a,,} --(2X +X,). k =6,

so(lO)@su(2)®su(2)@t‘

’{a.. oc,,. Oy Olgi Ol Gy Qo) -—-(x1 +2x5), k=6,

so8)@su(y) @1
{on g - o .y B g o), -‘;’—(2Xs+ X)), k=6
| su®) @su@ O su(@ St

50



1

) @ 13X, k=6, () OF
.{a'l’ L " !‘m@ a’s})"}s' (3Xg+ 2X7), k = 6, %@tz; ‘

{oo, - .., % O, a;,, o}y i (4X + 3X,), & =17,
S m@ewm@ﬂ
{2 Bar o O} Oy G %} — (5X +2X), k=T,
su (51 e su (3) @ su (2) oty
{oog, . . ., oc,, o}y ——(X.+Xa), k 7,
o w@@mm$ﬁ |
{ss g g G G, ), — (X1+ 2Xy), k=1,
o <w@®w@®F‘ |
{0t g, O} Gy Oy O o), (x,+x,), k=38,
- m@@m@@w®®ﬁ
e @ oo @ o g o~ (X, + X, £=3,
o sn(4) D su(3) Osu(2) Osu(2) Ot
@ - - g Gy, %~(4x,‘+ 3X,), & =8,
su (5) @ su(3) & t%
{ocg, Clgy Ogy COlgi g, ?co},_ -,-i—(Xl-i- 2/X5 + X)), k=38,
so(8)$su(2)®su(2)@t’; ' ‘
©ar o g al(le +2X, 4 3X)), k=8, suce)éat?;
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o

I%%.

v’y “&, aﬂ}’ ""'1"' (2X1 + BXQ + ZX?)’ k= 8’ )

mm@ﬂ
Clgs Qg gy %3 “s} — 2Xs +X,), k=29,

‘w@em@@m@@wmeﬂ

o o
o
{%%,
'@f.

3 | ‘{\a,,‘ dy,

' {a;, O,

{og, o5 @

o (g

. 152 |

Oy, Og; Oy oc,}, —b— (86X, + 3Xy), "k =9, =
su(5) @ su(2) Ssu(2) O
Oy Gy Oy, T}, ‘:3‘ ksxi 18X), k=09,
su 4) @su(d)dt?;
a5 o, 2 o (2X: + 5K, +2X), k=9,

“wwemQQw@ev

; ‘o 'y d,, } e (2X1 + 3X° + 3X8)’ k 9

su(5)$su(2) 9 ts; |
Ce Ui o), —9 (X, + 2%, + Xy), k=9,
s0(8) ®su(2) @ t%
% g, o), 0+ 3K+ X, k=10,
su (4) @ su (2) @ su (‘2)',‘ @Dsu (’2) @ %
o Cgr Gy -3; @X, + 4X; + 3X,), k= 10,
” w@@m@@v |
G Oy Ol O}y —— G 6%+ 3x,),
mm@w@émem@eﬂ



: {d";;' as;'a;; oy TIT (4X, + 8X,+ 3Xp), k=1,
su (4) ® su(2) D su(2) & t5 :
ol , o), _;T(‘zxﬁ 3Ky + 2X; + 3X), k=11,
su(b) @ th; - o
: ;{ai, a,;hc,,;.a,; R A -—%— (3X, +2X,+ X,), k *»-:12‘,“ -
m@@m@@m@@ﬂ@@m@@ﬁ
(e %G G o 3, "il"z“ (X, + 4X, + 3X), k=12,
| U@ @) Om@ Ot o
oy, Oy o o), ~.l.1é_(2x,+4x;+ 3X, + 2X,), & =-.~12
S 80(8) ot
{0 G g ) (2){1 + 4x. +2X, + 83X, k=12,
su (4) ®su(? @ t‘, |

(O O O g Og; O} = }(3x,, 92X, + X), k=13,
. su(3) Psu(2) @ su(2) ®su(2) @su(2) t’ ‘
oy % O Gk (2X1 + 5X, + 2%, + 3x.), k=13,
v - su (3) $ su(3) ® t‘ -
{o;z; 0 o a5 ah (Kt 3K+ ek X)) k=14
,w@@@®@m®em®em®@ﬁ  |
e {a,, @ o a), — (4x, + 4%, + 2X; + 3X)), J k= 14 s

| su(3)@su(2)€3su(2)$t‘
| | 153



| '{a, a m,}, (2x1+4x,+3x,+2x,+3x5), k#ls |
| ‘ @) Ot;
| {%;aa;fa,;, %} T§(4X=+5X4+‘3X“+3X=" k=16,
. su(2)®su(2)$su‘(2)$su(2)®t‘
(o % oz,}, m(2x1+ 5X, + 83X, + 2X;+3X,), k=16,
| | :su(.’:))(Bsu(23$t5
(w.;,‘ ag %), \—-(2X,+6X,,+4X5+2X,+3X,) lz-—18
| m@@w@@m@@ﬂ |
o @ — (2x1+4x,+4x,+3x.,+2x,+3x,), k=19,
| | u@ et
; {a,, o), --..(2x1+4x +5x,+3x,+2x,+3x.), k=20
‘ su(2)®su(2)@t‘
 {ow} 9 — (2x1+4x,+ BX,+4 X+ 3x,+ 2X,+ 3xs)
b2, su(2)®t’ .
(zx1+4x,+sx3+5x,+4x,+ 3x,+2x,+3x.),

k= 30 t'-- MaKCHMaJXbHaH adeneaa no,zanxreQSpa anreGput e,

Thama V. nsvnonmscuns cmuoponuun nmcruncrn
€ FPYNNAMM (NICEBRO) amnup.oaux mm«mmn C

, § 1. ﬂpoc‘rpaﬂctu < enmm.qonoﬁ rpynnoﬁ

Paccmorpum n- Mepﬂoe | €BKJIHIOBO npocrpaucrso R
I‘pynna HBHerul pocTparCTBA R, €CTh NOAYNpAMOE Ipo-

dnmeune T, * 0 (1) rpynnet 'rpancmunﬁi’l‘ Ha rpynny Bpa-
154 3 | :



mermﬁ O(n) Eyueu oromecmns'rb rpym;y ,,-*6 n) ¢
,rpyrmof: Marpmx i - | S
o N TR
Gy - - - Oay ay . ;
A= oL B¢ )
{ Bupeee Opg Gn | e R
0...0 1| |

—

—

@y . a Gy

A= ‘-”31 R Y

- TRe

...anl N

€CTh OpTOroHa/NbHAR Ma'rpnua ad;, . ..,0 ——HpOHSBOJIbHHE

BeMECTBEHHEE yHcha. AureGpa Jlu g rpynnsl G= T +0 (n) :
COCTOHT 'H3 MaTpHU ‘

by .. bm bf
bﬂ [ : bgn bl o e
B»& ..... ‘- . . y (2)
' ' bnl . « bun ) b,
-0 0 0_
‘The o '
bu . bln 7
B | bu o b

- b,,’;_ Ce e brm — g L
€CTh. KOCOCHMMETPHUECKAS MATPHIa, 8 by . + .+ , by — NPOH-
BOJBHHE BEUIECTBEHHBE uuCHa. MakcHMasbHan KOMUAKTHAR
no.urpynna K rpynnst G 06pasoBana MaTpHLAMH :

(A D). : o 3
Toaryaum R/I8CCHORKAIMO NICPHOAHYECKHX ORHOPOJHHX IIpO-
o o 166



apam ‘c OCHOBHOM rpynriol T,*0 (1), omupascs xa ,'redpe-‘
my 1'§ 3 ra. Il u cnenyiomudi pesynsrar Y. B: Beasko.
" Teopema 1 [3). Jloboit apromopuam rpynnst T, «O(p, ¢)

HMEeT BHJ o
| N K e = S ¢ " ‘
\ : 1 . «
o Co oag | ‘ Cn
;.0 01 _0 ... 01
" rae T,— MaTpHua, VAOBAETBOPSIOWAH YCAOBHIO ,
| TEuTo=%Eq (8
B =(—1, .., =11, ... n, .
pq Rl A L ‘ ¥ ‘L' 1] _‘9
- P e : (6)

8 crontuy :
[ R _ a } i
@=|: |l.o=]:

: On , n

- CBA3AHLL PABEHCTBOM ‘ & ,

@=3T,@+A@—BT,6, = O
TAe A — BEMECTRERHOR WHCAO M |

. 5

b=
;‘ \ , ‘ by

" @CcTb MPOMSBOMLEEN cronGer.

, B coorsercrsni ¢ Teopemofi 1 § 3 ru1. III moxem pacema-
 TPHBaTh JIHHIb T€ nepHoauaeckne asromopbusmbt rpynns G,

. KOTOpbie OCTaBJMIOT HHBADHAHTHON MAKCHMAJBHYID KOMNAKT-

_ Bylo noarpynny K, cocrosmtylo w3 marpun (3). M3 dopmymu
(7) Bupmno, uro A = 41, :a (b) — nynepofy croaben. :

. Ecmm A =1, Bompoc CBOAHTCH K DACCMOTPEHHIO BHYTpEH-
Hero astomopdusma S B ‘
e OVATATTE T (8)
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rpynIbl G mpoxmaemm marpuuelt
| v T=(T, 1), ©)

" rre T,E0(n). Kax u B § 2 ra I, marpuny T, MOXKHO npH-
. Bectu K BHAY (37). Hrax, ﬁyneM cuMTaTh, uro Martpuua (9)
HMeeT BHR ‘

(Tp IR Tr’ Tr-l-l.’ r+z)» I (10)
rae . ; T
;= , o s
E,,, sin o En cosa; .

'ki=l‘,v RN & oy = ay, ec.nutqé:;, sma,séo (ll) :
: - TM-I = - E,, Tr+s =E,
nonanneﬁpa h a.nredpu Jlu g rpynmu G =T,+0 n), Cos

CTOSNIAA K3 HeMIOABHIKHHIX SVIEMEHTOB aa'romopqmsna d®,, oﬁ-,
pasosana Ma'rpnuama B, ynonnefmopammnm YPaBHEHUIO

TB = BT, 1

rae T— Ma'rpnua (10). Pemenue ypasnenua (12) npososutcst
TaKk e, Kak 4 B § 2 ra. IIl. B pesyswrare noaydaem, 4ro
MaTpuupl noaanreGpu h wmelor BAR - ,

‘ B?(Bl’ C ey Brv Br+15 Br+t)!'

e aa 1 <i<r ,

r L M - ) B ) T i
B, = i ) } , . 13
i ""'Mt Lg : o ( )
o ‘ ’ cl
| ' c R
\ . Br*." = ’ (14)
) L 0’. . ) ‘ .
L 0...0 | |
Lf = Lil Mi .Miv ‘Br-H = - p4-10 C' = - C ’
a C 3" e« oy Cgy~ TIPOH3BOJILHEIE EEIECTECHHLIC YHCa. Ka!{

yxasbmanocb B § 2 . I, marpuust (13) oﬁpaayro‘r anrebpy
JIn rpynnb: W( 5 ) OPTOTOHANLEOD- cmnnemurxecxnx Ma'l‘-‘

plm, a Ma'rpmm (14) — anreSpy Jlu rpymmsl T,,*O(sg
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Taxmu oﬁpasoM. .modaa rxonrpynna @ rpymm G=T,+ -
~ sO(n) CONpAMEHa C HOArpyrmofi

S(w('%') X .o xw( ) ><0(s1)><

‘ X(T:,‘Os,))' ‘ ' ’ (15)
‘Ecmn A = --l noArpynna G® conpsxeHa ¢ nonrpynnoﬁ
'S(W(';’)x .ol xw( s ) ><0(s1) xO(s,))
U e el ) - (16)

~ § 2. Npocrpancrea ¢ ncannoeaunnmsoﬁ rpynno’ii ‘
| PacCMOTpHM MCeBOBKAHIOBO MpPOCTpAHCTEG “R, pasme Ig
- HOCTH n M MHjekca p. Ipynna asumenn#t npocrpancrea °R,
€CThb nonynpamoe HpOHsBEeHHE T.»0(p, q) (n= p-tq) rpyn-

nu Tpancaauuh 7, Ha rpynny Bpameuuﬁ "0 (p, ¢q). Bymem
otoxuectsats rpymy Tpe 0(p, g) ¢ rpymnok G MaTPHI -

. am al |
............ ’  ‘ (l)
aun an f
‘ /
rze o 1
A1=[ g - ]Eo(p, 9,
am “ o ann

@y ..., @,— [POHIBONLHHE BEUIECTBEHHHIE YHCIA. Anred- -
pa Jlu rpynnu G obpasopasa MarpHiamii

B=f - B il @
0 ...0 ]

ra¢ Bo(p, ¢), a bl. .+« s by— NpONIBOLHHE BEMIECTBEH-
Hue wncna, MaKCHMANbHAS KOMNAKTHaA TOATPYNNa rpynnu
G COCTOHMT 3 MATpHLL
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