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KJIACCHI IIOHTPATMHA
OBOBHIIEHHBIX CUMMETPUYECKUX ITPOCTPAHCTB

C. Tep3zuu

B cTaThe BLMUCILIOTCA BEIECTBEHHEIE XAPAK TEPUCTIIECKNE KIacChl IIoHTpsaruna 0600-
IEHHBIX CUMMETPIYIECKUX IPOCTPAHCTB € IPOCTHIMK KOMIAKTHEIMY OCHOBHLIMH I'DYIIIAMI
Jlu.

Bubmrorpagus: 7 Ha3BaHMii.

1. Beenenme. B macrosmeii pabore BLIMMCIIAIOTCSA BEIIECTBEHHLIE KJIACCHL [[IoORTpsaruHa
0BOBIIEHHBIX CUMMETPUUECKUX TPOCTPAHCTE KOHEUHOTO TIOPSIKA, C TPOCTHIMU KOMITAK THBEIMUA
ocroBHEIMU Ipymmavm JIn. Kiaccupukammsa 9Tux IpOCTPAHCTB, UCHIOIL3YIOMASA OMICAHNE
Kamna (cum. [1]) aBTOMOP()13MOB KOHEUHOI'O IOPSLAKA IOy IPOCTHIX TPy JIu, npuBeneHa B pa-
oore [2]. B cTatne [3] paspaboran cnocod HAXOK IEHNS XaPAK TEPUCTUUECKUX KIACCOB OIHO-
POIHBIX IPOCTPAHCTB ¢ KOMIAKTHHIMY CBSI3HBIMY OCHOBHBIMU rpynnamu Jlu. [Ipumvenss sTot
crioco0, Takeyuu (cM. [4]) BHIUMCINI BeECTBEHHEIE KI1acChl [IORTPArHA CUMMETPUUECKIX
npocrpascTB. [Ipu Beruncnernvv knaccos [lorTpsirria 06O0MIEHHBIX CUMMETPUYECKUX IPO-
CTPAHCTB IEPBOM KATErOPUM MOXKHO MPSIMO MPUMEHNTDL Teopuio bopens—Xuprepopyxa. B
CIIy4ae MPOCTPAHCTB BTOPOM KATErOPUM yIIOMSIHY TAA TEOPUSA HE MO3BOJIACT CPA3Y MPUCTY-
IUTH K BEIUUCJICHNIO K1acCOB [[oHTpAruHa BBULY OTCYTCTBUSA YIOOHBIX TEXHIUECKUX CIIOCO-
0oB s ee peasusammy. J[es0 B TOM, YTO HAM JOJIKHLI OLITL M3BECTHLI AJIr€OPLI KOrOMOJIO-
Ui COOTBETCTBYIONMX OMHOPOMHLIX MPOCTPAHCTB. KpoMe TOro, HeoOXOImMO UMETE OTTUCa-
HIE KaPTAHOBCKOM aJIreOphI TOAr Py LI, IOAXOISIIIEE IS “ HOMOIHSIOmMNX ' KOpHeil. B pabo-
Te [2] MONHOCTBIO PEIIeHBI 9TY MPOGIEMEL 11 OGOOIIEHHEIX CUMMETPUYECKUX IPOCTPAHCTB.
B macrosumeit pabore npuBeneHs! BLUnCieHus KIaccoB [lorTpsruna 0000meHHbIX cCruMmeT-
PUUECKUX IPOCTPAHCTB, OCHOBAHHBIE HA Teopuu Bopens—Xuprepbpyxa u Ha pe3yIbTaTax
paboret [2]. PaBora Bemosnsmena non pykosoncteoM npodeccopa Q. II. Conosbesa.

2. Knaccel IlTorTpArnaa omaOpOoaHLIX pocTpaHeTB. Ilycts G — CBSI3HAA KOMITAKT-
vas rpyma Jlu, U — ee moarpyma, S — MakcuMasbHei Top noarpymst U u T — MakcnMaib-
HBIA TOP rpymmst G.

Ecmu S C T, 10 0ueBMIHO, YTO KOPHU Pyl (G OTHOCUTENLHO TOPA S MOIyYaroTCs KAK
CykeHme Tex Koprel rpymst G (oTHOCHTENBHO T'), KOTOPEIE ABJISIOTCA HEHYJIEBLIMU HA S .

Boaee toro, xopam {a, . . . ; @ } rpymmer G OTHOCKHTENILHO S MOXKHO BLIOPATD TAKKM 00-
pasoM, uyToOLl {a1, . . . , 0} ABIANUCH KOpHAMYU moarpymmsl U. B aTom ciyyae kopan +a;
(¢ < i < M) HA3BBAIOTCA QONOANTIOULUMY KOPHAMU 1 U .

Oxka3nmBaeTcs, YTO JONONHAIONE KOPHH IIO3BOJISIOT IOJHOCTHIO OMCATE IOJHBIA KJ1ace
TTouTpsruHa COOTBETCTBYIOMErO OMHOPOIHOI'O IPOCTPAHCTBA.
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Iycte 0* — xapakTepucTIMecK il TOMOMOP(U3M OMHOPOIHOro npoctpancTea G /U (mox-
HOE OTIPeIIeSTeHre STOr0 TIOHATHUA MOKHO HabTu B [5, ¢. 209-210)) u7/': H(S) — H?(Bg) —
Tparcrpeccus. Torna mveer MeCTO CIIEAYIOmee yTBEPK ICHYE.

TEOPEMA 1. a) Cywecmsyem xaacc p € H*(By) maxotd, wmo

p(G/U)=0"d) w  pNS U=+ (b)),

20e +b; npedcmasasiom donoangouue xophy Oag U.
6) Ecau U — cedsnwad nodepynna, mo, omoxwcdecmearss H*(G/U) ¢ H*(L), zde
L = H*(By) ® H*(G) npedcmasasem aneebpy Kapmana, nosyuaem, vmo

p(G/U) = q(p) = (p mod p* (U, G)(H*(Bg))) ® 1.

I[lepBas JacTh 5TOM TEOPEMEI CHOPMYIMPOBAHA B CTATHE [3]; IIOJIHOE IOKA3aTEeILCTBO CO-
IEPKUTCA B cTaThe [4].

3AMEYAHUE. U3 m0Ka3aTeinLCTBA TEOPEMEI CIEAYET, UTO P CONEPIKUTCA B 00pa3e ToMO-
mopgusma p* (U, G), p(G/U) = 1. Buactaoctn, p(G/S) = 1 nusmoboro topa S rpymst G.

Mz Gynem omyckaTs cumvsonst 7' u p* (S, U), otoxnectsass H* (By) u R[s]™U ¢ nomo-
IIBIO 9TUX 0TOOPAIKEHUIA.

3. Cayuyal 0600IIeHHLIX CUMMETPMYECKMX IPOCTPAHCTB. B 0003HAUCHNAX 1
TEPMUHOJIOI MY, KACAIOIMMXCS 0DODMEHHBIX CUMMETPUYECKUX IPOCTPAHCTB, ML crenyeM [6].
Knaccupukarmio 9Tux IPOCTPAHCTB U BCE PE3YJILTATHL, KACAIOIMECS UX KOTOMOJIOruii, Oy-
ZIeM HCIIOJIb30BAaTh B (opMe, mpuBeneHHoi B [2]. Takum 06pazoM, BCIony B majbHeHmem pac-
cMaTprBaeTcs omHopomHOe npoctpancTtBo M = G /U, rae G — cBsi3HAS IPOCTAS KOMIIAKTHAS
rpymma Jlu, a U — noarpyna HEMOABIMIKHLIX TOUEK IJIAAKOIO aBTOMOP(u3Ma rpymmsl G KO-
HEYHOr'0 HOPSAKA.

B cayuae 0600meHHEIX CMMETPIYECKUX IPOCTPAHCTE IEPBOM KATEropun (T.e. TAKKX, UTO
rank U = rank G) Besxuii MaxcnvanbHbi TOp T noarpy et U ABIIAETCS OTHOBPEMEHHO MAK-
cuMaJbHBIM TOPoM rpymisl G. I[loeToMy UTOOBL HOIYUNTEL AOMOJHSAIOMME KOpHEU miist U OT-
HOCUTENLHO (G, MOCTATOYHO KOPHU IPymibl (G OTHOCUTENLHO TOPa, T’ BHIPA3UTL Yepes KAHO-
HIUECKVE KOOPIMHATHL MOMrPyImel U ¥ OTMETUTEL (POPMBL, KOTOPLIE HE SBJLAIOTCS KOPHIMU
momrpymmst U. Takum o6pasom, kiaccsl [IoETpsarvHa 9Tux mpoCTPAHCTB HAXOMSATCS IPIMBIM
IIpUMEHEHVEM TeOPEMEI 1.

Bounee vaTepecHbIM sBIISIETCS Ciryyail 0000IMEHHEIX CUMMETPIYECKIX IIPOCTPAHCTB BTO-
poii kareroprm (T.e. Takux, uro rank U < rank G).

IIycte © — aBTOMOP(M3M KOHEUHOTO OpaAKa M anrebpet g. Coraacuo [2] © umeer Tvn
(m, (50,--.,8n),k), noe k — HOPANOK aBTOMOP(PU3MA V, VHIyIPOBAHHOIO ABTOMOD(YI3MOM
cxeMmsl Jpmkuna s g. Iycts Habop {41, . . . , it } COCTOUT U3 BCEX HOMEPOB i1, . . . , i TAKUX,
uTo 84, = --- = 8;, = 0. Ilycts, manee, Hy,...,H;, X1,..., Xy, Y1,...,Y] — cucrema
IlleBane, onpenessiemas CUCTEMON KOPHEH OTHOCUTENHLHO KAPTAHOBCKOM NONAIre0OpEL £, a
Hy,...,H, 6a3zucnomanre6ps t” , momyuennsii u3 6asuca Hi, . . ., H; no dopmyram (1)—(5)
u3 [2]. B pabore [2] noxkazawo, uto {H;,, ..., H;, } aBaseTcsa 6a3ncoM KapTaHOBCKOH OKaI-
reGpol B mosTympocToi uacty anrebpe 9©, a £(g©) mopoxk maercs BexTopamm

¢
Hj;— chk:Hika JF i1yt
k=1
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TI€ Cjj 3aMAI0TCA (POPMyIaMu
t
§ :Cjkaikil = G4y
k=1

11 KO OUIMEHTOB a;, 4, ¢ Homepamu 1 < I, k < t B marprme KapTana niia Hax puBazommeis
anrebper L(g, v).

Taxum 06pa30M, MMeeTcs Omcanve 6a3uca KAPTAHOBCKOM nonanreGper t© uepes Gasuc
KaPTAHOBCKOM MONAJreOpsl £, 4TO nejaaeT TeopeMy 1 IPUMEHNMOM 1 B ciiyyae 0O00IeHHBIX
CUMMETPUUECKUX TPOCTPAHCTB BTOPOU KATErOPIN.

ITpusenem Borumcienue kiaccos [loHTpsruEA Mt HEKOTOPBEIX 0GOOIIEHHBIX CUMMETPU-
YEeCKUX IPOCTPAHCTB BTOPOU KaTeropuu. fcHo (cM. [7]), 4To st 9TUX MPOCTPAHCTB NMeeT
CMBICJI PACCMATPUBATD TOJILKO areOpet tvna Ay, Dy, (n > 5), Dy u Eg.

1. IIycts g = As,. ITokazkem, KaK BLIUMMCIAUTDL KJIACCHL IIOHTPArMEA HA NprUMEpe HO-
rpymst Cy, @ By,_. Kopmu rpymmt A, mvetor Bun ¢; — 25 (i # j, 4, = 1,2n+1).
MakcrmasbHaA KOMMY TaTUBHAA ogaredpa noarpymst Cy, & B, nMmeet Bun

t® = L(Ho,...,Hx_1) ® L(Hgt1, ..., Hp).
Crenyromme pOPMEI TOTYUAIOTCS KAK Cy3KeHre KOpHeit rpymmer Aoy, Ha, t©:
+yi, 2y Fyity; (1<i<j<n).
Kopusavm rpymet Cy, By, — i, siBasioTCst OPMEL

+y; ty;, 2y (1<i<j<k),
ty; +y;, *yi (k+1<i<j<n).

ozromy dopmer £2y; (k+1 < i < n), +y; (1 <i < k), £(yi +y5), £y —y;), 1 i<k,
k+1 < j € n), IpenCTaBIAIOT NOMOHSIONIE KOPHY IPYIIIEL Aoy, OTHOCUTEILHO HOATD Y TIIED
Ck By — k. Takmv 00pa3om, HOJIy4YaeM BLIPAKEHIE

k n k
p=]1 I] O+ @i+u)>0+@i-v)* J[ O+Cu)> [0+

i=1j=k+1 i=k+1 =1

B cratre [2] nokazano, uto p*(Azn, CxBn—k)(H*(Ba,,)) = ST(3,...,y2). U3 Te-
opemet 1 (6) crenyer, uro monubi kaace [lorrpsrusa npoctpanctea Asy, /Ci By, vmveer
BUI

p(AZn/Can—k) = (p mod S+(y%; cee ,yi)) ®1.

3amerum, uto B caiyuae k = 0 u k = n moayuaem, uto p € p*(U, @). Ilosromy u3 3ameua-
HMA K Teopeme 1 caenyer, uto moaHsi kiace IIORTpATMHA COOTBETCTBYIOMEro IPOCTPAHCTBA,
SABJISAETCA TPUBUAJILHBIM, T.€.

P(A2n/Cr) = p(A2n/Bn) =
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2. PacecmoTpum cayuait g = Asgy— 1. Boruwmcmvv nonssiti knace [loaTpsaruna mpocTpas-
crBa Agp—1/DyCp—. Kopmu rpymet Ag,_1 umetor Bun z; — 5 (i # j,4,j = 1,2n).
Crammorapras kapTanoBckas noparetpa noarpymm: D, Cy, —  mveer Bz (cum. [2])

t® = L(Ho,...,Hx—1) ® L(Hg41,-- -, Hy)-
Crenyionme pOPMEI IOTYUAIOTCS KAK Cy3KEHMe KOpHei rpymmet Ao, 1 ua t©:
+2y;, xyity; (A<i<j<n).

Kopusavm rpymst Dy, C,, — i, SIBILAIOTCS HOPMBL

tyity; (1<i<j<k),
:l:yi:i:yj, :|:2yi (k+1<z<g<n)

CrenoBaremsuo, popmr +2y; (1 <@ < k), £(yi+y;), £(yi—y;) 1 <i <k, k+1<j<n)
SIBIIAIOTCS JOMOJHAIONMI KOPHAMU IPYIMLI A2, OTHOCUTENLHO moarpy st Dy, C’n_ k- Ta,—
KrM 00pa30oM,

k n k
P(A2n—1/DiCrr) =[] J[ O+ wi+uv)*(1+ H (1+ (29:)
=1 j=k+1 =1

CrenoBatesnbHO, HOJHLL Kiace [IoRTpsaruaa Hamero npoCTPaHCTBA UMEET BULL
(A2n—1/DiCpg) = (p mod St (y? 2)®1
DPlA2n-1 kln—k p mo Yi,--1Yn .
Kax u B ciiyuae anre6put Asy,, mius k = 0 vwm k = n noiay4aercs TPUBUAJIBHLIA KIACC, T.€.
P(A2n—1/Dp) = p(A2n-1/Cpn) =1

3. Hus ciywas g = Dpy1 Boraucimv nosmsii knace Ilorrpsruaa npocrpancrsa Dy, 41/
By B,,_ 1. Kapranosckas nonaaredbpa auredput B B,, _ . nmeer Bua

© = L(FQ, . ;Fk—l) (&) L(Fk+1, . ;Fn)

Kopwm rpymmmst Dy, 1 umeror Bun +; + 25 (1 < @ < j < n + 1). Cyxeruem Ha anreGpy t®
TIOJTY4aroTCs POPMBI
tyi, tyity; (1<i<j<n).

Kopmu rpymet By B, — , IMEIOT BUI

ty;ty;, typ (1<i<j
tyi+y;, i (K41

JIOnoIHAIONMY KOPHAMY SBJIAIOTCS (POPMEL

tyity; (I<i<k k+1<j<n).
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OTcrona

k n
P(Dnt1/BiBp—k) = [[ TI 1+ @i +v)> A+ (wi —v5)?),

i=1j=k+1
p(Dn+l/Ban—k) = (]j mod S+(y%7 .- 7y$L)) ® 1.

W3 3ameuanms x Teopeme 1 canenyer, uto p(Dpy1/By) =1

4. PacemorpuM cayyait ¢ = Dy. IlpuBenem Borumcnerus kinaccos IIoHTpsiTuEHA OTAETILHO
JULS KaXkao# cranpoHapHob noarpymmst H rpymst Dy. s Kasknol cTarmoHAPHON [oz-
asre6por g© Gasuc cOOTBETCTBYOMmMEH KAPTAHOBCKO#M IIOIAIreOphl yKa3aH B paboTte [2]. Ye-
pe3 J1 u Jo 6yzmem 0603HaUATH MHOIOUJIEHEL, KOTOPEIE [OJIYYAIOTCA CyKEHIEM O0Pa3y IOMmX
aareOpsl H*(Bp,) HA KapTaHOBCKYIO OKAJIre0py COOTBETCTBYIOMIEH CTAIMOHAPHOM IOnaI-
reBper. Jlns kax n0i Takoi nonareOphl IBHLIA BILA 9TVX MHOIOYJICHOB YKA3aH B [2].

o ¢© = t2. U3 3ameuarms k Teopeme 1 cpasy ciemyer, 4To
p(D4/T?) =
e ¢© = A; @ t'. Kopsau rpymmsr Dy: +x; + z; (1 < i< j < 4). Ux cyxenve Ha t9:
+(y1 +y2/2), £(—y1 +y2/2), £2y1, 2y2, £y + y2/2), £(=3y1 + y2/2).

Kopsu rpymmmr T1 Ap: £2y;. Jonommsronme kopaw: +(y1 + y2/2), £(—y1 + y2/2), Lya,
+(3y1 + y2/2), £(—3y1 + y2/2). Orcrona

- (1 () ) (v (-+5) ) <1+<3w+%2)2) (so(-m2))

p(D4/A1T ) (p mod

3

Ji,J2)) ®

(
o 9© = Ay. Cyxerme xopeit rpymst Dy 52 t©: +(y3 —y1), £(y3 — y2), £(y1 — y2), £33,
+3y2, +3y1. Kopmm rpymmr Aa: £(y1 — y2), £(y1 — ys3), £(y2 — y3). Jonoarsronme
kopum: +3ys, £3y2, £3y1. Orcrona

= (1+997)(1 +9y3)(1 + 9y3)

p(Da/A2) = (p mod (Jy, J2)) ® 1
]

e ¢© = g5. Cyxerue kopreii rpymst Dy Ha t©: +(ys — y1), £(y3 — y2), £(y1 — y2), Ltys,
+yo, *y1. Kopmu rpymmer Ga: +y1, +y2, +ys, £(y1 — y3), £(y2 — ¥3), £(y1 — y2).
JlonoTHAIONMX KOPHEH HEeT, CIeI0BATEILHO,

p(D4/G2) = 1.

. ge = A; ® A;. Cyxenue kopueli rpyrmst Dy Ha ©: +(y1—y2), £(y1 +y2), £(—3y1 +y2),
+(—3y1 —y2), £2y1, +2y-. Kopaurpymmer A1 & A1: £2y1, +2y5. JTONONHAIONME KOPHU:
£(y1 +y2), £(y1 — y2), £(3y1 + y2), £(—3y1 + y2). Takum o6pazowm,

p=(1+ 1 +12)) 1+ 1 —y2)) A+ (y2 — 3y1)*) (1 + (2 + 3y1)?)
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p(D4/A1a1) = (]3 mod <J1, Jz)) ® 1.

5. Ilycts g = Eg. Kopuavu rpymm: Fg smistorcs popmbi 2 — 5 (i # ), £(x; +2;+2k)
G#7#ki#k 1< 4,5,k <6), £(x1 + 22+ 23 + 24 + T5 + Tg). Yuurnsas, uro
T1+Tg = T2 +25 = T3+ T4 HAKAKION MAKCUMAJILHON abeseBoi momairedpe CTaImMOHaPHOR
nomrpymsl U (cM. [2]), mosydaeM, 4To Hy»KHO BEUUCIUTE Cy3KEHUe CIELYIONMX OPM:

T1— T2 =c15, 2Z1+T2+23=di23, x2+ T3+ Te = da3s,
T1— T3 =cC14, T1+T2+T4=d124, T2+ T4+ Te = daus,
T1 — T4 = C13, 1+ T2 + x5 = aq, To + T5 + Te = ag,
r1 —T5 = C12, X1 + 22 + T = as, 3 + o5 + g = dsse,
z1 —x6 =die, 1 +x3+25=di3s, Ta+T5+ 26 = duss,
To9 — T3 = C24, xr1 + I3 + re = as, 3(.’E1 -+ .Z’G),
Tg — T4 =C23, T1+Ta+ T5 = diss,

z2 — x5 =dzs, T1+Ta+ Te = aa,

T3 — T4 =dsq, 21+ 25+ 2T = as.
3HAUNT, [JIs1 HAXOXK IEHVS JOIOJHAIONMX KOPHEH HA,I0 PACCMATPUBATE (JOPMEL
dij (i<j,i4+j=7), dijr A<i<j<k<6,i+j#7,i+k#T7, k+j#T7).

TIpu BEMUMCTEHVE Cy)KeHus KOpHER anreOpel g Ha COOTBETCTBYIONIYIO CTAIMOHAPHY O IO~
anre6py g© Mb monL3yemcs 6a3ucoM KapTaHOBCKOH onareGpst € ykaszamaniv B cTaTne [2].
TomHoMEL 2, g6, g8, ¢12 IPEICTABIIIOT CyKeHre oOpasyomux aareOpul H* (B, ) Ha cOOT-
BETCTBYIOLLYIO IOnaJaredpy. Jliis Kaxk mol CTarmoHapHON nOnAIre0pLl X ABHLIN BUI YKA3AH
B [2].

e ¢© = t*. M3 3ameuanus k Teopeme 1 ciemyer, uro

p(Es/T*) =1.

o ¢° = 13 ® A;. Kopumvwm rpymmt Tt - SU(2) smasmores gopmbr +2y;. Jlonosmasmonme
KOPHU IIOJTY YAIOTCS CyKeHueM GopM a;, ;5 ((4,J) # (1,5)), dij u d;ji. Orcrona

p=]Ja+a)) ] a+&)][a+d)][a+dw
(4,5)#(1,5)

p(Es/T?- SU(2)) = (p mod (g2, g6, gs, q12)) ® 1.

e ¢° =12 ® Cy. Koprmvu rpymer 72 - SO(4) smasmores dpopmet +y; £ y;, £2y;. Tlostomy
JIOTIOJTHSIONE KOPHY TIOJTY YAIOTCS CyKeHneM popM a;, ¢15 (2 < j), die n d;j;. Crnenoa-

’ p=(1+d) [[a+a2) [L+) [0+ )
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p(Eg/T? - SO(4)) = (p mod (g2, g6, s, q12)) ® 1.

e 0° = 129 A; © A;. Kopusmvum rpymmt T2 - SU(2) - SU(2) smastorcs dopmsr +2y1,
+2y5. JIOnoHAOMIe KOPHH HOJIy YAI0TCA CyKeHreM GopM aq, ¢15 (2 < j < 5), ca3, dijk
((3,4,k) # (4,5,6)). Orcrona

p=0+egg) [Ja+a)JIa+3) T  @+d)

(i7J7k)#(47576)

p(Ee/T?- SU(2) - SU(2)) = (p mod (g2, g6, g8, q12)) ® 1.

e ¢° = 2@ As. Kopuavu rpymm: T2 - SU(3) smasmoTest popmst y; — yj, £2y;. Tlostomy
JOTIOJTHSIONIAE KOPHU HOJIyJYAIOTCA Cy¥KEeHMeM KOpHeit a;, Cij, die, das 1 diji (i < 3).
Takrm 06pasom,

p=Q1+di)1+d3s) [Ja+ad) [T+ [T +d2)
1<3

p(Ee/T? - SU(3)) = (p mod (g2, g6, s, q12)) ® 1.

e ¢° =t' @ A;. Kopru rpymme1 T - SU(4): y; — y;. Jononnsmomme xopru (Mu1 ux Gymem
00603HAYATH TEMH K€ CUMBOJIAMI, UTO ¥ UCXOIHEIE OPMBL): a4, 45, A6, €12, C13, €23, dij,
d;iji. Orcioma

p=Q1+E) 1+ )1 +c3s) [J+ad) [T +d3) [T+ d2)
i>4

p(Eﬁ/Tl : SU(4)) = (p mod ((I2,CI6;QS,(112)) ®1.
e ¢° =t @ Bs. Kopmu rpymmr T - SO(7): +y; + y;, £y;. Jlonommsonme Kopru: a;

(i < 5), c12, €13, €14, €15, di6, 123, d124, d135, d145. CrenoBaTensHO,

p=+di) [J(+a) [JA+eiyp) [T +d30)

i<5

p(Es/T" - SO(7)) = (p mod (g2, g6, g8, q12)) ® 1.

e °=t'®A;® A & Ar. Kopam rpymm T - SU(2) - SU(2) - SU(2): +2y1, +2y2, +2y3.
Homnomasomme KOPpHM: a4 (7’ 2 2)7 Cij ((7’7.7) 7£ (274))7 d'LJ: dz_jk ((1'7.77 k) 7é (47576))
TTosTomy

p=Jla+ae) I a+&pJJa+d) I @+

122 (4,5)#(2,4) (2,5, k)#(4,5,6)

p(Eg/T" - SO(7)) = (p mod (g2, g6, g8, q12)) ® 1.
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o 9° =t'®A;®As. Kopunrpymmr T1-SU (2)-SU(3): +2y1, U;—uj, +2y3. Jomonusromue
KOPHU: Gy, Ci5 ((4,7) # (1,5)), die, d2s, dijk (i < 3). Orcrona

p=0+de)(1+ds) [J0+a)) J[ @+ [JC+d0.

(4,9)#(1,5) i<3

o ¢° =1 @ Cy @ A;. Kopau rpymmt T - SO(4) - SU(2): £y1 + yo, £2y1, £2y2, +2y3.
Jononusonmme kopuu: a; (i > 1), c15, dig, dijk- Orciona

p=(0+d) [Ja+a) [T +e2) [T +dZ)-

i>2
e ¢© = t! ® C3. Kopm rpymmer 71 - SO(6): +y; + y;, +2y;. Jlononsmonme xopsm: a;,

d;iji. Orcioma
p= H(l + a?) H 1+ dz]k)

e ¢© = F,. Kopmu rpymsr Fy: +y; + yj, £y;, (£y1 £ yo £ y3 £ ya)/2. Jonommsmommx
KODHel HeT, I09TOMY
p(Ee/Fy) =1

o ¢© = A3® A;. Kopru rpymer SU (4) - SU (2): yi —y; (4,5 = 1,
KODHUL: G4, A5, 46, C12, C13, C14, €23, dij, dijk ((Z 3, k) # (4,5,6)

1,4), +2y5. Jononasomme
). Orcrona

p=0+cy) [[a+ad) [Ja+Ep [ +d3) [  Q+d3.

i24 Js4 (4,3,k)#(4,5,6)

o 9° = A> ® As. Kopmw rpymme: SU(3) - SU(3): yi — y; (i,5 = 1,3), yx — w1 (k, 1 = 4,6).
Jonomasomme KOpHWU: a3, a4, as, de, C12, C13, C14, €23, C24, d16, d25, dijk (Z < 3) Orcrona

p=0+die)(1+dss) [[(0+a) J[ (+e) [0+

i3 (6,)2(1,5) i<3

e ¢© = A1 ® B;. Koprurpymt SU (2) - SO(7): £y; £y;, £y (4,5 = 1,3), £2y4. Jonoa-
HsIOIIVE KOPHU: a2, as, a4, as, C1j, d16, dljk- Orcronma

5
(14 d3g H af) [T+ &) [T + i)
e ¢© = Cy. Kopmm rpymmi Cy: +y; + Y4, £2y;. Jonomusmonme xopuu: d; ;. Orciona

p= H + dzgk:

p(Ee/C4) = (p mod (ge, g6, g8, q12)) ® 1.
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