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1 XADHEHTH 2 BRI 5. @R 2 S RBERMcE 2 &, SRR AEHHEL
DO ENLRADILD D, AT, BRI LT IEXROMNR) 2FFTEAL, 22
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M, s iF M oz), Fie. BAIMIHRILAN bl oMin RE. Bim
), KRB, #HASENRZRY) BIEN>TWSE, ZASICELTIE. FEWDTH
L7200,

1 F:ERCEageiTseire

BERDHAHI L LT, AIREE G OB HOREE G ORI |G| 25D Y5, H53
(575 Y20FH), OZLhb, G OEBHBOMIL [G]/2 BRI LA
bbb, FEDE, TR EREBRED LB, a2 LR
BHALTTONAH, EHEH T |Gl/2 L TFOWmSYOERE RIEL TW 2713, i
DAHDERIITHERTEONT VS, CHURRLEHATIROO TRV, LEL-
CrREATOS, 137 LT, WV%JFwﬁ A b otk LT, BiAS 28 b
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Mol BERDDEAI D HOFTOETOEROIMDIAAT, D5 VIFRELL /- HaH
ﬁ’%%@f&ifaﬁlﬂi}) Zéﬂ#?ﬁi%ﬁti?ﬁ) LR bDTH B, What is going on with
the remaining half? X 1 SR,

ZHLER, Il T Z OB BIR>TE (KED Y —~ v - REEhRD =
EY 274 ZBHEOWI ([Tab],[Ta?] L) Db b)), ZLT, B FEY¥7) Zidd
T 5D, AFETEAT S “BHOEXREE TERVrEES X518k oT, ZHIFESE
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What is going on?
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1 sEsw H otss e Sl ors. ez s crmo EEE TH 5.

MR I RO TH 5 (FRIE 2 XAZD), —H. EREEHEHI > T050T
BROHEITH 5, 72720, BMAAREZRAEDHEIZ. ZDLOE-—XBEKD 2 RETD
TG & OMARNRETE S (F— 2w . MRS, FrRADERLHEIIIE
TEFBAD AT, T, bbNOBA TR, HEALERIER QXUT) oM
TH2FHGDTLalZOR (RAT—=), MAHH LIty b aHIZ1ROME, £z
Hflaty b KaH 32RO, choz Iaxiby Lien XRNR (n=2,3,4,...) &
LT, MHEHE (€O b)) HiHy---H, 2ty vV (95Y) aiHiaHs - - a,H, %E
AT b, ThHiEGofrEse LTEKNIIRTG 2615 @

HHy,---H, := {hlhghn . h; € H; (i:1,2,...,n)},

a1Hia9Hy - -a, H,, = {a1h1a2h2 coraphy h; € Hy (1=1,2,... ,n)}

7 b7 UE RIEEITEMTD 2, TREEHGOMHEZRERES RBL TWAEE
FEBERALIN, nBREL R, B MRV I V2 EBRNICEEZTZ LT 5%
RISFHEZET 5,

B]R w27 HHy---H, 77> aHaHs - a,H, 3ZBER x 129z, RCHREAD
DEZHER cixi1cox9 -+ Cpy DT FOI—IZRZ B, ZHEHRAD ([ UFRL) GEE) TH
B U, HiHy--- Hy % ayHiagHs - - - an Hy, 13872 35 Y FLTIdR S . ERHS %
0K GO EETH S, TADZX. PURILDKS BERMHNBREIRWVWATER
W—YWSHETIRENTHHIN, BICZICHEBREEDIRDOSNEAKDH TTL %,

AREEGITHL, 27 b7 5 oz, FIEOMBEEST) |G|/20256 |G| D
FZEDBR2 2D X%t r +r 7 ik THHENARBROKRD ¥ OZaHE I
BELTWS, —fi%ic, 227 b HiHy - Hy i n VR E L L2200, MEHIPHIRLTVE,
|G|/2 2B Z T |G TRV TWL,

BE G DHOBE Hy, Hy, ... Hy PERT 2 G OWHEE (Hy, Ha, ..., Hy) & &2 b
H\Hy- H, YI3% o7 Bh s, §iEOILE. Hy, Hy, ... H, Oi50lEF%

KICLBWHETHZ2DIZH L. BEDOIX. EREMTSN-HE hhy - h, TH 5B,



SED HHy - Hy, (& OISR (EFRIEER 720 2MH LTV, £,
(Hy, Ha, ..., Hy) 350073 BERDRIRNCINE 255 (HHBEOR), £ 2 + HiHy - H,
&, IR BEER ORI IZIE 750, BFHE LTS 213

EBER = SRR + JEARINR

BB OBT ALy b CEEFES BRI ASEETER) Oy LRI,
REGHCIEET 5 (07 EHTLBRLATHS), £7 FO%TELY MEHLTS
AR~y A EZ 5 C LA TE S, CAUCED. BOHIZE Y bR D X 5105
LTV Bh—HEATSH 5, ©¥ 23, GO HHE D, (EIE8) DL, €2 b -
Hey b DAy LHRE20L 5D TH. fitin Dl (- 0 2@z 2 bopr i
55,

{\,"’ = Subgroup //D4\\/\ Order 8
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H 1 H2 Z ) H3 ) (:H;) order 2
order 1
2: Dy DT FeREy ]‘O)/\‘Y'IZ:Z(g ZQ) & Dy ODEF')D, H,,Hy, H3,H,y e gV EIN)
Zo TH D, K, & Kfl X7 74 VPEITEE (g Zo XZQ). (IX’\O_X@%K/EI\J:K4%°K41 Ay

T 57 NI TORLY, :ﬂ%bifﬂl =HH3=H3H,=7H,=H\Z=7H3 = H3Z
BXUY K| =HyHy=HyHy = ZHy = HyZ = ZH, = HyZ.

HOETEEDYIGN 6, 27 b Ry MIBERMFENRTH 2 (22 21X, #0uh
SELNZBEEEROR N R —ER YY), L LARTIE, HoERIEED R
ORIEZMH T 200 EE RO T, T ENB ALY, T, 27 HiHy---H, ®
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25 ¥ aiHiagHs - - - an Hy, BERINTIZHR A2 02D O (REDEHDOITTT, 28
DEDEE) THB, LohL, ZHER 21202, IFHICT VAL GEB) T IS
BODITH L, &7 F 22 5 IS EMIRMED S 50T, Hisss ALY LTS Z b
BT, (FE) HiHy-- - H,® aiHiasHy - -a, H, BT ZREFNEET 5,
TOWVoZ e, SETERDOMRLTE I ZHATWEZDTH S S, & ICHDIE
ARG E. STEREZH-oTH, FTEOBIIMKAL LTEV, IV MEICEERDD
POERDH LEFERAID T Dicid. BEQIBEOIKRETH S, £ T, BRENIC

EHLEDLAMPEEZ DD FEANDH LT OEMAIZLES HEINEH

REFERTHS, Z2LT. HOLY FER2 EORBERERHRL L5, T TIRH
MEHBICT 270, LY Mo TERED 2, RIS OMHTEREZEDTVL,
STERAREIRGTIER . BUSS VRLTH D, ZORAEES L LTRED BFEIIC
%23 (—FH, &2 N HiHy- Hy, 3ZhBk, $TCRFBTHZ (HEEEEED)),
REEZRAR LD =RV A F — L4 TlE, AIERDP OXKEZEDHT—FRA T 7LD
BV AFNHEZ ANTHNMEEREES, 72720, 138 Z2EMIT 501203, i
KRR M5 B CRF+ST, 20 “ LIS, %D 20 oKL THEE b
£33, CAUCKDHHRDY v LBk (BaRTay—PERINL), DX
SR R ICHEB L AD TER 0% B &%) L5, ARz R
T2RDORARECTHS, MoTAHBE. £7 b HiHy - H, 1213 “ FiRREE 1247
2HON, 7TV FVIEEN,

7 ML, BERICHY T 2 X 5 RBEBRNEREIZ RT3 R0VWDE A
I, HAETIUE., FREEI Vo2 DIEA DD,

CABEEODD E S RENRDT, HICED DN BRI £ FRE LT,
ZNRELTEREEDTVEL, 20720, LIELERZX20IE5, RESEOH
RIGFRED S L1755 REBHED 0 £ i, BRE L TER SN RESREICH LT+
45— Bl Y ORMFR LR A TR L2V, 205 bDE o7, ML TIEA A 57—
ER Y FROGRAITE R 5N 2 2 L #AFICEWT, R ETES SRSk
KR LTS (2) FERY—MH@E2ITHbLTEILWVWIDR, FakyrF1s—2I12k bR
¥ LREBROEH N TH o .

T, HOSXEEDOHE, 4478 CHET2HDRMM7EZSI 07

bhvbiud, zhudt 2 +o Mgy Coof@f) ThsreEZR2 (7 VWERBEGEE). T
bt XD K57 “HNTED DNV B BRITENTL %, 27 bOE |H I Hy - - - Hy|
(n>2) IFEDEICREZDIEA S, ADPEANEHZ2DTHA I nDREL KRB



SNT, |HiHy - Hy| WERREE T2 X 512250, REROH», bhubiud,
o o o X
NEEZTETHAL IS 23 LRV-—FIREOICEZATNT, THoTRLZ LA
BRPEIPRZITI VWD, Zobb, 7 s HHy---H, LD “7 74 71— 3
\/”
T Hl XHQ X "'XHn—>H1H2-"Hn, F(hl,hg,...,hn):hlhg-"hn
PEAL, CTRERELTHEMEL IS WO HE2 L 2 (MEREDZRMAZEL),

774 7L = arve WS AR, WAWARSE (RN Ra o —, B, M
SERRY—RY) TE->EEERTHEDLDRTWS, 22Tk, RBEATHELATY
5, M7 74 7V —ay (R ZRKHE) L7y =zyY 77471 —>a
VEEMLT, 2OBHRAT I AT L= ar? LIRAE —bhbREr DT 74
N— Dl Z DREE DRI LD B B DT,

ERWX “994 7 v—>a3 " 7. H xHyx -+ x H, — H Hy---H, Z{HE. T2
LI FIO— IR LITT B,

FEEZ G TR BRD XS BERLEDT, Fokebl 5,
1) 2fA Loz#HiIEbE s, $ ZOH,

2) ERODENA (factor) A ZE > T, HHIGOERIFZEDOREXIIREZ L,
B X7 PMAHOHEGHZH o TWAARHHRZ ., ¥F Y -3 2ZE/MHER

Hy x Hy X -+ X H, %D T, BEARAZWERH DD, LB TLE I b LAVKWVAL

XZHoT, HFHEEES> T, B rld—Kice THEMETH 5,

PFY—DOWER |HiHy - Hy| LBART 2, 722 21 BBFHEZn=20 %, ¥
FY—7:Hy x Hy = HHy DIEED 7 7 A N— 77 Y2) (z € H1Hy) & BAELT)
HiNH IZABTHY—D2FED HiNHy R—. HiHo \& Hy x Hy % Hy N Hy TH|» TH
LNBIEITHR-oTWVWD (i 2.1)

H1H2 = (Hl X HQ)/(Hl N HQ)

Db, HiHy PEBRD L FiZ, |HiHo| = |Hy||Ha|/|Hy N Ha| B D LD Z &5
bhr b, GF:E7 bOMKE, 7 PPERTHEVWEERINZVD, ¥FI—Ft”
FOERE S b TERSINDS,)



n=20r EZXTFI-DEEIIHHATH 20 I XRXTDI7 74 N—ZFE— n>3D
Y X ANBHETHD . Tr A — 7 2) (v € HiHy - Hy) Bz L EBICXLF Iv 2
BT B SRR YR 5, CORRE |H Hy - Hy| O 0S| & BHC I
T2, £72 hhg - hy € HiHy - Hy ED7 7 4 N—1&, FRhihy - hy = kiks -k
((k1, ko, ... kn) € Hi X Hy x - x Hy) &FEDPH22 2 IHEET 5, ZHd GEORR

(B 23 “7 74 8=" GEM) BRSNS Z L 2EKRT %,

SFY—DT 7 ANV (2) (x € HHy - Hy) DEAF IR L85 A —
RO L 20EH—IX. HGO (HHARERI I AN—LRW)
BRI Z TV 5,

HGCOMSEEH, Hy,y ..., H i T3 FY—71: H x Hyx---x H, — HHy---H,
%, Hy, Ho,... H, OEREES I 5 SIZEE SR Hy, Hy,..., Hy ® G OFADAD
F—VDPICHDIAEFNT WS IKET S, B L Hy, Ho, ..., H, DHIOF G’ DERTE
WKHRoTWBIGE, ZRUCHT 23 FY—n' Hyx Hyx ---x H, — H{Hy--- Hy, 13,
—fIC T 2IdE B, 0% D, ¥FY—d. Hy, Hy, ..., H, ODNPREEE T TR, A
i (G ANOHEDAENTT) ZRL T3,

T, VFI—DT 7 AN—EHRZEETIERL, ZOEDHWIED THHEREFR) 53
RESN, v PV —7RITKRo> TS EMICE S &, EE# (groupoid) OMEZ $ D
(84 THERK). &K IC, HEDERDOEZE, 77V A VIS FIO—DT7 7 A N=I13HR 3
AIREETH 200, HEMED A>T, FR 77 7DHREEG L ARESL, 2D LiL,
ARG L CTERSINABEREDER ZHRESGTIIRL, ¥V R FAAMHEIC L DA%
fic s 2 LBRICBTN 25568 HEE) 2o TRMAINSG) CHI8T %,

BEoze %ﬁé%faéé L YU -RBIRBEREOEER D & 5 7 ERRIEED 2R
THOLHIREING, EE bhbhldsFy—%2t7 1o TEEEE AL, Zh

ooooo

ZHEAYE L THRZHEALTTOV L,

TRRIIRAR—Y



aw:e:30) M&ExR] B
Sz pr MG
P OR¥EZHE X | GO N HHy--- H,
MEE Oy — X >¥Fr¥— (MR) Hy x Hy x ---x H, — H Hy--- H,
FA T x(X) ¥ |H1Hy - - - Hy|
X OHFVYRAENM | Hy x Hy x -+ x H, LD FY—iliff (§4 ZHR)

ML THEC L, FP—3HRNAHERTRERINT, BORXBEZZEZTIY
TERINDIWRTH D, ZOBHEDHERDONMNEHD S -

By I AR AR EELilipA i
BURHY e RBEEAT (R % — A5m) MEIR Y A
A¥— 1 (R =ZE0) TFY—
Ospec(r) — Spec(R), (R: AIHER) Hyx Hy x---x H, — HHy---H,

FOXEBEIZ. HLEFT—2OORATH-> T, BEIISLTHOREZ T2 dH %,
2213 ROESENMBERHEICBEL IS, (—ORAKRZIEFbYTX2y, BE
DEMER R NDHETH B,)

R 2GR &Ry B
RE AR X +2 s HiHy---H,
X OFF RSN X — X SFY—Hy x Hy x -+~ x Hy — HiHy - H,
(H Hy - H, ® R ERR)
X OEHIE X, - X REBITEHRNC Hy « Hy % - -« Hy, — H{Hy--- Hy,

(X, FEHREADADD) | (ZZTH *Hoyx - x H X7 LR b, §2308)

X, DRESHEN X — X, | @S Hy x Hy x - x Hy, — Hy % Hy %+ % Hy,

(§2 Z1R)
i 2 RRTE O 9 iR > F Y — Do
X>X, > X Hy x Hy X -+ x Hy — Hy % Hy % - % Hy, — H{Hy--- H,




HEBERD 5 BRBRN DETE

« PFFE T OB KRR ZIR L TH < 2 id, HOMFREREEZIADSEILIR L5
LAz T, “EARERDIED” 2L LTHE L,

PO EMEIE DR T E 2T 200 DERET,
YRR E FTRED", Z LT “EI0VIHRTHIE T RE D

EREEDCHEREL, IEBEICEE2RT) L2AFT, EED “BROWY 2z THRRT
i, COHERFEPL, NZoZH EERT ) BEANMADP > T DED, ZhiZ
AROAMBIUZNE Ly Mk ER L REROMZENE Z L THHo
72 (CRUXZNTRELRDED, BAHEICAT =SB Eb o230 LD TH3),
1R D 3 > TAHIUL.
| THOWRIZ «T71TL—va>” (¥FY-) EHAL, 2077 /-0
XTFAN—DEBOREEEROPOICIER S (BE%ML)
EVWHBEEBR—=V T RA Y N THote, ZRLFENCIE, EREERLY D “HARZ—
it e LToE27 b« Rey M7+ —H AL TR, BRFIZHARZDEZI1F-> 2
SKECH o720 T T “ERBR—IEE L5 OHEET, “HAR—IR 7o v
Vo T, BTLD “BABNE THZLESVENRL, &2 | - £y FHAOES
BB S 2Tl H 225, “k DAREREY B2 iZ “X DARERY RART THERRITR
$. BRBERICIEDZHE (L b HHBEERO RO TIRR NS D) | HFET 2
DTV D, ERBICES K51 hotz, ZNEERL CGllo ZERHIX. T E TR
TE/EDTH S,
S FY R ERTIRERI AT, HOBAEELER THD TERS

NAWAR DT, HHMEH L BREERE DI OIKEL EoT 5,
SFYIBIERICS Y IINBRTH AN, TN THINDZIT, BEH (BFry
L) BHTWBEEEbI 3,

—HF3 L. LOBEME (x) ZENETOEZEDOAE (U — I - REEIHROBLIER S
K, £Y 25 4 Z2M. FiE) OMEBEPEIN TS X SIEBZ 55, Z4US hindsight
(HIE) T, ZOHMMICES DREXIChTz o HRIEFOH L Thote STETF
L. LinLIASS, o TRIED THEREE- 788 () —~ > H0E Lo 5 Rk
B [Ta?}) = f@?ﬁ%@%ﬂ&ﬁf@ﬁ?ﬁ LI H D% B/ DITENL o7 H K FTR
BT - 2D 3T MIERASEIINC R - 72 b 1 Tld L,



BDOERIBIEDIERD perspective

HOBXEEDO MR LTS X 42MHZ D THL,

1. %MpMim © > — Hy x Hy X --- x Hy — H Hy--- H, DS ORRG TN
FEL I [Ta2) . ZOfllEE. Whid <& —YHRN Ths, (—hH, ZFuErs
W& D RIE LR MR R R, AR & R Z AR RO RN T H 5, )

2. u7HE@NHIE : 22 F&Z modify L7z “7LE27 b (227 FXDFVeITW)
Zffo CTERM, HaERLy M OHD updown R R X fHAEH T,

3. REGRMMIE: 275> % modify LTz “F L2507 2o TR, FERHROIR
BIEICXT 3 % “fgtrie OfRR Y, GEERIUCEL Tid. e ZE /I - KRB,
[FE1L], [BrtD] ZH&.)

4. HAGEHRIE:: 27 bRty brolEon s BEERORE N Ro > —HEE,

5. BGRIVHIE : BEGORs vAOWRG = HiHy - Hy, D55, ZHLLESRTE
BB DEEEFHRE NS, EEOEREY @E2ERED 0) EETFHEE S
Sz R, BERTFHMA—ENTH 2 ERHEO DVEEER Y % [Tal] TR L.

6. 5 RMPAME : ARMTERAOVLEG TWML 22, G LTY—#Zl2
. FlA DMWY “ X DM 12725, 2t ZAF. ARTREIC EE) THsH
DA Ttk % THFEZEM) 1255, 7Y, £ G UTHRE#EIZI S b, §84
DRERDMBRATHTIC 75 B

FORRIC BHOETXMEED O, BOMELBHENMELN2D0? LI HWIZiE, £72
HRHE DR TR B DT F AL, VS DORLLDED DBRVWEZTH
B, FERFIRD X S1TEZ TS, REGEA (HXR) 3R AE QX0 ok k
WCH DD, 1206 5o TREERMOMIEL S TRREREROF AR ZG2) EWo i)
BETHET Z2ANETETVRVWEES, MEERDE-oLBITHE L. FERDES DIF
FIo@ED . FARTIE, SHEMAGEREITHIC. BORRBEDHA —SXE5E (higher
group theory)—HDLEMN>THED (BEHEIFESBERIZTTZH) ., BREIFBREBCLTHIIL
TEEONRTLVDTIFRLWALEE->TWS,

2 55 (word) DD 5 F2—DEANEHIA

DR, [Ta2] DBB LR TH 2 (BEELHAID D DR S2BELTND),



BGCOWMPEEH, Hy, ..., H, i L, ®27 s HiHy-- - H, 2% 2%, ¥ F¥— (FAF)
7w Hy x Hy X - x Hy, — H\Hy---H, & w(h1,ha,...,hy) = hihy---h, THZ5
N3, U H\,Hy,...,H, DGDRANDAD FIHKIF L, Hi, Hy, ..., H, DR
BEREYE TS U070 I3RS 5750 (EBE. B hihy - hy 12 G TOMTH2) . LEdioT,
Hy,Hy,...,H, BE SO G OFAEICR-oTVWRHE, ZARNT IS FI—
7 Hy x Hyx---x H, = HHy---H, 1%, — %27 &38R 3,

L TE,, 7 b HHy---H, 3 “IEFMN T oNE 2OT, BOIEFZZE
ABreZ P OENT S, oD, {1,2,...,n} DBEH oL, —fRICHH, - H, #
HyyHy(2) - Ho(y TH 2 (GOEHAREL L0 EB GOERBOG A, [HiHy - Hy| #
|Ho(yHo) - Hom)| 785 280D %, —77, R H x Hy x - x H, BIHFZZEZ
THRETH S .

H; x Hy X --'XHngHg(l) XHU(Q) X --'XHU(n).
—MC HiHy -+ Hyy # Hy(\Hyo) - Hy(n) BDT, 20D F Y —

H1 XHQ Xoeee XHn—>H1H2-'-Hn,
Ho(1) X Ho(2) X -+ X Ho(ny — Hg(1)Hg(2) -+ Ho(n)

F—RIcE R 3,
XC, ¥ FV—qn H xHyx---xH, — HHy - - H,ZED LS IHE L5 X \WD
A5, £33, BAEELEn=20XR2EZ 3, 2O X, XMBKDIID,

#RE 2.1. >F Y — 7 Hy x Hy — H1Hy 1. Hy x Hy ~OEE Hy N Hy OYER
(h1,ha) = (hia,a the), o € Hy N Hy DRERICIZ > TW5B, L7zd-T,

o TOEED 77 AN—ITH NHy 12 (BELLTC) FABITH 3,

o H\Hy \ZFHEF DR : H Hy = (H, x Hy)/(H, N Hy).

(22T HiNHyld Hy & Hy OWMRIIZERE (NS 2 5613RE 53,
G OHAD Hy ¥ Hy DAD T SHIMEE) 1ITRIFL TV Z 2 ICHER,)

SERR. 2 5 (h1, ha), (R, hY) € Hy x Hy 23, mICEX D RILAICS 22D (DFEHEL T 7
AN—FIZHBDIZ), hho =hhy DL ETH B, ZADBRDIODIEE I VWS L EhE
ATHB, BXETYL W0, = hohy™'. 22 Th'h, € Hy, hohl,™ € Hy Wz h{*h) =
hohly ' € HHNHy TH 2, HHNHy DIDTTE a L RT L. b, = hio, by = o hy.
7B (B, hh) = (hia,a  hy) TH 3. WD L Z Wbl = hjo-a 'hy = hihy TH 5,
L7zhioT

(hl,hg), (hll,hlz) € H x Hy B’rwlZX DEILRICS D%

— ( ll,hIQ) = (hla,a_lhg), 30& € Hi N Hs.
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XoT, ¥FY—7: Hy x Hy — H Hy i, Hy x Hy ~NOBER (h1, h2) — (hia, a thy),
a € Hy N Hy DFEFBIZI 5T 5, O

BE Lol THTEZER ha-a thy = hihy ZEHBEREDE (word) DOEFHIRIEICEL
TV —BOHLTEL &, HERELIE. BHEF O o120 2oyy 'opir - T
(2i,y € F) D XD IWCHERED yy~ ! 2EATVIUL, ThERET S 28 [T p.134,
[HEO] p.35. Z DIEDQE S D 51 Hy x Hy D HyNHo {EFIC X 27 (Hy x Hy) /(H1 N Hy)
TH5E7 + HiHy i3 SRR b ARESE, Thkn>3DL ZITHRT 5 2
Ex2EZ 5,

¥3. &2 b HiHy- - Hy TN U, BRERFT := (HiNH) X (HoNH3) XX (H,_1NH,)
% RXEBE (intersection group) W9, THNDIT (a1, a9,...,an-1) € ' (ZZTTa; €
HiNHip (1=1,2,...,n—1)) WL, Hy x Hy x --- x H, DHCRAEZ

-1 -1 -1 -1
(hl, hg, ey hn) — (hloq, oy h20{2, Qy h30¢3, ce ,an_th_lan_l, an—lh”)

% HIBZEHA (resonant transformation & %W & resonator) & W5 —FED
1,2,...,n—1) 2260 THEWZHEIBTZ22DE512) RXA5DT, 20

&9 i, a7t (i=
L E,

EE 2.2. 22OD7C
(h1,ho, ..., hy) & (hior, af hoao, ag ' hyas, ... o shn—10m—1, 0t hy)
IFHIBLTULS (resonant) W5, (Z4UL Th & o tha 3 O—fibtr dAKkE2,)
RBHFALTEL,

EE 2.3, (1) REMT OEILE Hy x Hy x - x Hy NFHEBECTEHAI TS 221X
DEEST D Hy x Hy x -+ x H, ~“OFAVEH % HIBBHER (resonant group action)
WS D, KA ZHIBEE (resonant group) EWH Z 2 ddH 5,

(2) B (Hy x Hyx ---x Hp)/T ZFLED & (presect) &\ W\, Hyx Hyx---x H, &R
£ Péﬁg{g%?? cHy xHyx---xH, — Hy«Hox---xH, % ARSI (geometric
reduction) £\ 95, (F: FTORKT, FLt7 MItZ D “Hi7 KBlbL B DT,
7 1.)

Le#R 2.4. BEHBEOEOENLIE yy !t OOE D Z TIRE) 5010, bitbho
BT a0 REE AL LT oHI2, 2V HTHER S,

>FY—m:Hy X Hyx---x Hy = HiHy--- Hy &, FRABHRLE 58D Off” T
b 5 REBIEHIML (algebraic reduction) DERICHEI NS (TORKSIR), HIBEHEA
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FEHRERZO T, RANENLIODE DEpkrTa 7@ THs, —7, REW
fERbix, RECRMICE T 2 TREESHREDIESIL) oMY L EZ 5N %,

H{ x Hy x --- x Hy,
\\\\\JL%ﬁ%%%mC#ﬁﬁﬁu7W%0
SFY— g Hi«Hyx---xH,: 7Lt7 }
HiH ot v: REWERE (227 IR

HE 25. G LTYV—#EWMD, H,Hy,...,H, ZZ DD HEICES &, “X D %M
B IREREICE S, EE, 2O &S L2 b Hi«Hyx---x H, \3ZFEZETH 5,

BN, BHERIC X 2B RO TO2 DTV, —H., REVEHLIZEEL W,
n =2 DFEF, REWEHRIC v - H « Hy - H Hy \ZHBE (0% b FHER) %2DT,
VY= FRMNENL e =L, FELEHRTH S, L L. n>305A1E, REBIVE
B —fRICEHBATII R, O F Y —DEELWERDE Z OE S IcEF T 3,

Le# 2.6. £~ HiHy- - Hy 1713 G ORBREARML TWT, &7 FOEEZEMICT
ZEMICIZ > TWNWD, ZAUIXT L, T2 b Hyx Hyx- - % H, 1IIE~ AL KBRS
UKL TOWRWDT (22218n=208  ZiZ hihy =hia-a thy, a € HHNHs),
MEEDE TRV TV,

TV s N Hyx Hox -5 Hyl&, #9875 Hy,Hs,...,H, % T2ORIFT) 18607
bDELHARELERNICES &, EBEHTEI 2 WS Zid, BEDES H; & Hi
ZHNH WhoTH—HT2Z22THD, T, SEEDIHEEGRZMD EDET
BohdZeefUTWT, Lty b BREAMRIFE) THE 2L 20D bE %,
Tl 22007V M H s Hox--xH, ¥ K xKox---x K, % 1ORIFT) Lt
JYH sHyx- - xH,* K %« Kyx---xK,, Z/EL5 Z L ITHFE,

R 2.7. 77N LTH, 2D [ TULb] THEZ VI I %2EZLILNTE S,
. Wmifllaty v ToRTT) BlREhd, L2 7 IERBERICSAZES Bk
B “fENTIER ORI ),

3 JFT—DIEETIE

71230)2%\ SFT— (*E%) 7T:H1XHQX--'XHn%HlHQ---HnGi\ n=200
L& (HRERICXZBEER) CREoRK BRIMEEZET S, n=20L ZIITART
D7 7 AN=ZARITH 20 (M 2.1). n>3DE FE—MITF D TERL,

12



Bl 3.1. (U8 D) —HMAEE Dy = (a,b: a* =% = e, bab™! = a3) D, (2 DOKIEE > H
Hy :=(b), Hy := {ab), H3 := (a®b) 5. 2O E>F Y —n: Hx Hyx Hy — HyHyHj
D7 7AN=F, —HHIZWVEZRD 2B OEHENDH S (M3SH),

H1><H2><H3
(1,1,1) (b,1,1) (1,1,a%b) (b,1,a%b) ( 1ab1 bab ab) babl 1aba2b)
I \/ \/
1-1-1 b-1-1 1-1-a%b b-1-a%b labl babl

=b-ab-a’b =1-ab-a%b
H HyH;

3: HHXx Hyx HHO8DDEDI B, 4 DDHIHLTEnlZ1Ixt1, BHD4-ODH
220RD2MH) I L TIE. 2Xf1IZKR->TW3,

MITTI Emrldogh X270, ¥3. n=30x%iHT2, D TR X
512, Fid, ¥F Y — 17 Hy x Hy x Hy — H HyHs OB, 220027 FORH
te HiHy N HyHs RT3 (§5),

£ NX—EH 2 OOFHENRBES f(r,y) = 0 & g(z,y) = 0 DR AIOBANE,
BT HTOEME b IAD T SO deg(f) deg(g) THZ HNB, Lo L. KO
ERITH -7, BERINE LU “BRATOEME OERREREIERS .
BRI RECS MO AHROBER R L . BABRICEV T, BROHIIC

)ng’)f< é@&iu)_k{*lf\o
B UTTREHDED, “FI—aDRIL7 74 N=LEIZHZ” WS 2 z2@/T 7
- /N\—H89 (isofibric) W5 Z & IZF 5,

2 ODE (ki ko, k3), (h1, ho, hs) € Hy x Hy x Hz D[ 7 7 4 N—HTH % 720 DEAF
kikoks = hihohy ZRMNCE WIRZ 20, 3. (b 'ki)ke = ho(hsky!) b EEHET,
ZZTo = h k(€ Hy), 7= hgky' (€ H3) £BL L. oky = hor. HEFMBLT
ko =0"thor. ¥72. ki =hio, ks=7"ths TH 3. TLHTEL L

(ky, ko, k3) = (hio, 0 hor, 77 h3).

5%&:10) & %\ (k‘l,k’g,k‘g), (hl,hg,h3) € Hy x Hy x H3 @ilﬁj7 7 /f7‘\"H/‘JVC“Z6Z)o %B%%\
kikoks = hyo - O'_thT . T_1h3 = hihohs. & STRPOP o7z .

el 3.2. (]{71,]{72,]{73), (hl,hg,hg) € Hy x Hy X Hj PE 7 7 4 N—1Y
< (k‘l,k‘z,k‘3) = (hla,J_thT,T_lh3) AT oc H{, 7 € Hs DPFET %,
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FOERE SHEIICEWT, ROMEIEEATS
E% 3.3. 2){_:_( (klakQ)k3)a (hl)hQah3) € Hl X H2 X H3 &:jﬂ‘b\
(]{71,/{72,1433) = (hlo',U_thT, T_lhg), EIO‘ € Hl,EIT € Hj

DI D 3L o TOAUR, (ky, k2, k3) & (b1, ho, hs) IFEHIE L TUWLS (pseudo-resonant) & W
Jo F I ZHUIEFK 22 TEALKL HB) O—MLTH5S (0 € HHNHy, 7€ HyN Hs
DX &N,

MEEE ) 2o TME 3223 WHRZ 52,

8 3.4. H X Hy x Hy D2 EDEI 7 7 A NXN—MTH B3 Z & L BHIETH 3 Z L IZ[EHE
TdH 5,

EE 3.5. (1) 2DDIC ho, ke € Hy WM U, ko = 0 thor 2723 0 € Hy, 7 € Hy ?
fHEST 5 L & hy & ko IZWIR (bijugate) W9, cf. H& (conjugate)o

(2) he € HolTX U, 0 thor € Hy %1723 (0,7) € Hy x H3 % hy DIIRF (bijugator)
LW,

2 1 (ky, ko, k3), (hy, ho, hs) € Hy x Hy x Hy DSE 7 7 A N—MTH % Z & L [AfER. &
3.2 DS (K1, ko, k3) = (hio, 0 hor, 77 h3) (Fo € Hy, 71 € H3) 5 X %, 5 2 PEfE
BHANThky=0"1her. 22 Tho € HyWZX 0 hor € Hy. DF D (0,7) € Hy x H3 1% hy
DRETTH %0 WIS, hy DIEBEDIIE T (0,7) € Hy x H3 WU (h1, ha, h3) ICF 7 7
AN—[7e i € Hy x Hy x H3 % (h1o,0 thor, 7 1hy) TED D Z L TES. LizhoT
(h1, ha, hs) L7 7 4 A—HIRTREDES (DFD 77 4 =1 (hhahs)) & hy € Hy
DREFEERDEEDH VIS —XED D 5, 2E % ho DIIZRFES (bijugator set)
VW, By, TRT .

By, = {(0,7) € Hy x Hy : 0" "hy7 € Hy}.

TeHTHL L,

=

== 3.6.

7~ (h1hohs) = B, via (,7) € Bny — (hyo,0 hor, 77 h3) € w1 (h1hohs),
1hohg) = By,

(K1, ko, k3) € 7Y (hahohs) — (hy k1, haks ') € Bp,.
A7 W_l(hlhghg) = B, X0, Xn3brs

B 3.7 1 Y(hihohs) & AL LTI hy B TIRE D, hy, hy I X B,
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L7PC75§OVC\ ﬁ@”:']@ v k H1h2H3 O)Z“@,‘f—i {L'lhgxg ((L’l S Hl,w3 S H3) DT 7 A )N—
7 (zhows) B (BELLT) FAETH D, Ko TRHPREz—equifiber &\ 5 FHFE
R G D HGE equisingularity (AP Zeff A28 - TTE KRR S) 25 HTE ¢

F7 71 N\—FIE (Equifiber theorem) & hy € Ho I L. HihoH3 D LORED 7 7 4
N=ZIRCTHEETH 5, FEBE, 7 H2) (Yo € HihoH3) & AL LT) WERTES By,
WRBETH 5,

F U —HHOFRETIE, EEIFEMICBE»DD, HEELLTHMETH S 1T T2EME
LCTHEETHZ iITBZrbb,

7k H1H2H3 %ﬁ@”:"t/ ]‘@ﬂ] H1H2H3 = U H1h2H3 e L/Ti%j—o _“J%QK\
ho€Ho

CAVIIERAI TR, RETLEID ., IERA H HyHy = [[ Hih Hs ¥ LTHBL, %
el
T2 AN—FEHE Y, KHBHES

9j'>_ﬁﬁii¥ SFI— 7 Hl X H2 X H3 — H1H2H3 %%}\;_5 rwﬁaﬁ@ﬁj\ﬁﬁ

HiHyHs = [[ HihS) Hs &5 Hib Hy ETr ®7 7 4 A= F_XCEETH 2,
el

e ziE, B3 1o5Ee. OFY—fRIEN4DO\mEYTH 5,

H1><H2><H3
H, x {1} X Hj H, x {ab} X Hs
(1,1,1)  (b,1,1) (1,1,a2b) (b,1,ab) ( 1ab1 baba babl laba b)
I \/ \/
1-1-1 b-1-1 1-1-a%b b-1-a% 1@1 b@l
=b-ab-a’b =1-ab-a?b
H11H3 Hl(IbH3

H,HyH;

4: OFI—5fE . 2 ZC. HiyHyHs = Hi1Hs 11 HiabHs GEHD) .

OFO—DEBOTILIVL

\I

SFY— 7 Hy X Hy x Hy — H HyHs DPFEIZ. ROFIETITZIE LW

Step 1. 7 DY FY—HREFTS, Thud, B2ty F 5 H HyHs = [ HihS) H 2
i€l
5RE %,
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Step 2. TDT7 7 AN—ZIRET S, FT7 74 N—FHKXD, Step 1 D& thg)Hg DE

BEDED T 74 3—1% Bh(i) WKRETHZ, £oT Bh(i) ZETRE TSI IV,
2 2

4 DFT-hoEIHHEE

Hy\,Hy,...,H, 138G DENEEL T2, ¥ FY—7n: H xHyx---xH, - HHy---H,
D77 A N—F, BRZEETERL, CFY—oEEZ) HEMENAS Z L EH
BH 2 EBIX, 77 AN=F TR, Hy x Hy x -+ x Hy, 2IRCHEEENA S,

REFCES v, THilE) BREEEINZ 27 THS - YORIIHLTH, DRISH
MEDRDPEET 2 FHORNED WILORFE] o7 ey —), 55, HEHL, &
TRIZIE— 3T R COHDAGE— L b ARE D, ([Wei IEHiEHC O W T OEFI R AL H T

o

.\_/

X 5: D757  BRITH L, HRIEDORID 5,

HGHARDIFE, 77V AV, 2 F I DT 7 AN—BHELRLHREETH 5,
L L. 77 AN—ICIBHEBOBENAD., Rk 77 7DHAERITKR o TV, L
ARG ETERSNIABERAEIT, B 2BRESTERL %[ THE2—HFURF
BRI & D AAEZER & 72 o T B,

FTE, 7477 21F->F D320 =308 TR T 2 (—RDEGEIX [Ta2
S, WlED 8D %0 2 5 (k1, ko, k3), (hi, ha, hs) € Hy x Hy x Hz DFE 7 7 4 N—H
THHILRBENOIRENTH L L LFETH 5 (A 3.4), 22T, BEDFRMAIZ

(kl,k‘g,kg) = (hla, U_thT,T_lhg), o S Hl,HT € Hs.

ZDEE (b, ho,hs) ~ (ki ko, k) EFEFT L. TAUI Hy x Hy x Hy DRHESEZ ED 2
(BRHBEME) . 72208 & K (h, he, hy) ICFEERREED 7 7 4 N— 771 (hihohs)
TH 5,

13, BB R ICRERGRE ED 5721 Tl . Hy x Hy x Hy i THREEE ) %
ED D,
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TEMEREfR) & TEEE) DEW 2007 Ca, bR L. TAMERER Tida & b2FEME
HEP. D2RTHZ, —/7. THEE OHEE a L bHAFELD D E2DM2L. a
Lo XD EIEED” BTS2 5 W IRER, RMAAEXR o ¥ b HFE
BAYSmE D BN, ok bd LDk S ARG GRS &R IR L
Fnr & v hbIFEY 2 7L BETHRIRBIDN S, 77 710255 2. Atk
a~blFa?Pb b ANDUVEDDREZFEZRLTVEDII L, HEDOHEIZ, a2d b
ANDRIE, —RIHEED B, 2D TROES ) DD Hom set TH 5,

%ﬁ%ﬁ&:bztj—o SFI— 7 H1 X H2 X H3 — H1H2H3 ﬁ’%ﬁﬁ%ﬁ@i 5 &:%&VQ‘—
%, ¥3. HREEZ Hi x Hyx H3 ¥ 3%, K2, 2 DODTHR (ha, ho, hg), (k1, k2, k3) €
Hy x Hy x H3iZxfL, dL

(k1, k2, k3) = (hio,0 Yhor, 7 'h3), “(o,7) € Hy x H3

VS 6&3‘\ (hl, hg, hg) yIRYS) (k)l, kQ, k‘g) K@%*IEEELC@ (0‘, T)-if%]ﬁ.< (‘(EE : gﬁﬂ’ﬂng
St Rix T8 TH3),

%, EBE (0,7) LB (0!, 7) € Hyx H3 1 Uy (ky, ko, ks) = (hio’, 0" hot!, 7/ hg)
LioTWBeT 5L, (ho,o ther, 7 1hs) = (hla',ﬂ'_lhgr',T'_lhy,). &I, ho=
hio!, 77 hs =7 "thy. ThEDo=0,7=7 RoTLES,
L CEDRPHEBHOSRGE 2T 2R L TEL:
o WRDIFIE:
(hl, hg, h3) me (kl, k‘g, kg) ND (O’, T)-%@Cﬂbfx (kl, k‘z, kg) VY5 (hl, hz, hg) ND
WA ZF DR (0'_1,7'_1)-9571)3‘35 %, EPFE. (kl,k'g,kg) = (hla,O'_thT,T_lhg) %I
i . (hl, hg, hg) = (k‘lo‘_l,o‘k‘QT_l,Tkig).
o RDERRIE:
(hl, hg, h3) m5 (k‘l, /{72, k‘g) ND (O‘,T)-%Z (]{71, k‘g, /{73) n 5 (ll, lz,l3) ND (U’,T’)-%
DERIE (00,77 )-RTH 5, FEEE,
(ki, ko, k3) = (hio,o Yhor, 77 hs) & (11, 1a,13) = (kyo',0' ko', 7' 'ks) 1BV
T, EEREEFRCRAT 2 8. (1,12, 13) = (hi(00’), (00") tha(r7!), (777) hs).
E&E 4.2, LTHERLLERZFOS—EEBEE VD,
COHBOSEMER NI HEFETHD, PFT— TPAN—HEL VS (ZDTEK
EHIZ, PFT—DT 7 AN—TH3),
“/‘j“‘/-—ﬁﬁ@i Hy x Hy x H3 &:ﬁzﬁﬁ'ﬂ—é (hl, hg, hg) VARN5) (]{71, k‘g, /{73) ND (O‘,T)-giéi
(hl,hg,h3) % (]{71,]{2,/{73) ANHDF, FLT, 7 b H{H>H; W ZOHEERAETH B,
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MFTiE. “R 2 (HeAhiLT) “BER 528295, $oTHL L,

EIR 4.3. > FY—7: Hi x Hyx Hy — H HyHz 120 L, ZOESIE-51% H) x Hy x Hg
FICHENGE (Y ) ZED LSBT 7 AN OHBEOHERK T OTHARE
ThHb, LT, ¥F¥—7: H x Hyx Hy — H HoH3 13> F Y —HEED Hy x Hy x Hy
NOEROEEBRTH %,

HE 4.4. —BO>FS—n:H xHyx---x H, — HHy-- - H, THNLTHFEHEDOZ &
DD ILD ([Ta2l BIR), 2L, n=20 ¢ &, HEEAMID bR, BIEMAMET
b3, EE HEHEEAICLZETH S (FHE2.1),

ReFERLTBL

o WG OWDHE Hy, Hy, H3 W20 U BRI Hy X Hy x Hy OFENGEZ. Hy, Ho, Hy Ol
RIREREE I I DIRE B3, Hy x Hyx H3 D> F ¥ —HiEHEEIZ. Hy, Ho, Ha
DEEG DHFANDAD HFIHKIFET 5, Hy, Hy, Hy DRIOFE G DFREICH o TV
BIE. TAINT B F O — ' Hy x Hy x Hy — HiHyHsy 13, —fRIC 7 L1352
2BDT, TDFPED Hy x Hy x Hy DT F ¥ —MEHESEIZ. G DEE I3
Wit 5,

o }ﬁ:ﬁ\:n%%ﬁ: (k?l,k‘g,kfg) = (hlU, U_thT,T_lhg) (HU € Hl,HT (S Hs) IZOWT .

(2,29, 23) € Hy x Hyx H3 WU, (21,22, 23) > (210, 0 toor, 77 1ag) 13—
Hy x Hyx Hy O B ERBESE% Eb 70— (210, 0 oo, 7~ \a3) & Hyx Hyx Hs &
RBZENDH DB, FEBE i o aer € Hy (—75. DRI x10 € Hy, 7123 € Hs
THEM). LiehoT, HIFH iE->T) —MRICEERLH BRI RV, H
CETHBEZRITDTDH S,

TR - EDHEE

FYV— 1 Hl XH2 Xoee XHn — HlHQHn %%?\;.%)o Z T, ﬁG@%Bﬁj\ﬁ
Hi,Hyy...,H, ’IXRTGIZ—HTILEEH H---H, l3GG---G, 2D GIiz—K
T 5, LIzhoT, FY—En:G" - GTHERZONS, Z72L.G" =G xGx-xG

BV, m:G" - G ZEEST TP — (universal synergy) &9, jéuzﬁ“/ﬂ“‘/?w’ﬂi\
BEEIRIZORICHIBIZ R o TW5, Lo T, RS FI—D050EFE 5>y —diffid,
RIIRBHTH S, ZHZ2TED T2 —8 (universal synergy group) % 7213 EEHISEE
(universal resonant group) £\ 5, ZO#HX. EEMICIXEREH G ThH B,
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5 2200 DR H NP R

PFY—rm:Hy x Hy x Hy - HHHyHs #EZ %, BOHLTELL . 24
(kl,kg,kg),(hl,hg,hg) € Hy x Hy x Hj DEZ 7 AN—THEZLIZRFETH B
(ﬁ‘ﬁ% 3.2):

(k‘l,k’g,k‘g) = (hlo',O’_thT, T_lhg), 5 € Hl,HT € Hs.

B 2PEEEEANT, ky = 07 hor (DFED ky & ho EHIX) o ZAUL 0ky = hor & F
XE¥ %, ZZToky € HHy (0 € H WZ), her € HyHs (1 € H3 ®W3Z), £oT
oke = hot € HHHyNHyH3 TH b, TDI%Z t € HHHyNHoHy £ R T &, t = kg = hoT.
N % te H HyN HyHs D5 (bifactorization) &5,

(bivbhdfiH]
MRS RECR O SHEERICBIT 2 TEEE) O 2 —X—}FTH 5,

FHER, WAt = oky = hot (2 2T oky € H Hy, hot € HoH3) &, H Hy N HyH3z DX
HtOEOLDORETERLTVWEEEZONS (K6B), ZIT. ok & HiHsy /1A
DIEHR. hot 1T HoHs HIAIDOERZ 52 TW3, ZHUd. REEMTRADOERED, %
MO D Ok (BRI Z Do TS, HEWVEELTWSE —$/-, METELTVS
) ERLTCVWRZeD7FIny—adkhdd, (BB, n=3DL&D “H HyN HyHs
DA —fRD n DA “H\Hy - Hy_y N HyHs - Hy, DX I8 o Thbb,)

HHy
O'kg

t
hQT H2H3

6: WL = cky = hot 3t DFE DD DFFER (H1Hy /7101 HoHs TTAIDER) %
HZTW3—772L, ZORKIEH ETHFEZT 27-DDBEAKTH 5,

EFE 5.1. hy € Hy DD RES (bifactorization set) Z X TED 5 !
]:hg = {(O‘,kQ,T) € Hi x Hy x H3 : oky = hQT}.

(GE: AU Hy x Hy x Hy OBAEETHBH. —MCIZEBOBETIIRL,)
BNHLTHEL L. hy € Hy OWRTEAIRTEZ 5N 3,

Bh2 = {(O’,T) € H x H3 : O'_thT € HQ}
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=fI—&EE (Trinity theorem) ZRORZEMNIEHH 5 :
7 7 4 N— 77 (hihohs) s RRTFEE By, «r WOBEE Fi,.
T, BEBIEXRTE NS

0,7) € By, = (h1o,0 " hor, 77 h3) € ! (hahahy),
® B, = 1w (h1hohs) via (0,7) € B, (h 2 3) (h1ihahs)

(K1, ko, k3) € 7Y (hyhohg) — (hy k1, hakst) € By,.

_ (o,7) € By, — (0,0 thor,T) € Fhys
o By, = Fp, via

(0,ko,T) € Fp, — (0,7) € Bp,.

6 WE: WRTFES B, OHE

Hy,Hy, H3 138 G DEHEE L, ¥ FY— 7 : Hy x Hy x Hy — H{HyHy %5 2 5,
ho € Hy WXL, Wiflaty b HihoHy OIEED R o 188 Ly 7 7 4 28— 1 () 130U
THE B, LA THZ (FET7 7 AN—EH), TN Z By, DG Z RS 5 Z L I3H
BHTH b,

BUF. hg € HolFEE L TEL . hy DXL TEE By, := {(0,7) € Hy x H3 : 0" hyT €
Hy} i3 Hy x Hy DERHEETH 200, —BICEHBAEHTIE RV, —77. hy ONHOMLEE
(bicentralizer) Cp, := {(0,7) € Hy X H3 : hy = 0 thor} & By, DEAEETH 05,
(By, £3#>T) Hy x Hy D3 HTH %, RIT. hy ERIR Hy DILH B2 58 G

IChQ = {]‘Jg € Hy : ky = O'_thT (EIO' S Hl,EIT S Hg)}

ZEZ Do Kpy, 2. ho ODMIEESE (bijugation set) W5, LT TIE, # G OHEATTE e
THT, RFET 5 .

(i) (e e) € Bp, (FEB. e thae=hy € Hy TH5).

(i) ho € Kn, (BB hy =e lhee TH3).

WARES K, £D T 71 N—F

B p: By, = Kp,, p(o,7) := 0 thor ZWIRER (bijugation map) W5, ZAUIE
BCh s, BB K, DEEDTC ko 1& (Kp, DEFEED) ke = 0 hat (P(0,7) € Hy x Hs)
cREDZ BN,

BUFTIE ky € Kpy, TR L. 77 AN=p ko) KD 5, ETRABEED HIED 5,
ko D3 hg D& ZIEIRDRD DT LITHERT S @
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(o,7) € p_l(hg) — o hor = hy

<= (0,7) € Cp,.
Ko TXRMELNT,
#ie8 6.1. pH(h2) =Ch,. (F :ple,e) =ha WX (e,e) € p~t(hy) TH5,)

RIZ, —RD ky € Kp, WLy p ko) ZRD B, FF. Ky, DERED ko =0 thor
((0,7) € Bp,) £EED, TDL X p(o,7) = ko, THDE (0,7) € pl(ks) THB, KX
W2 (o,7) A7 7 4 N=1972 (o, 7) (DED (o, 7') € p~ (ko)) DV T SRMEZTANRD,
(o,7) & (o), 7) EENENky = 0 hor BE U kg = (0/) Lhot’ 2T DT, 0 ther =
(o) thet' TH B, THLED

hy = (o' ) T ho(7'771).
DFD (oo, ') eC, THE, BWELZBL (o/,7) €Chy - (0,7). LIz o T,
(o), 7)€ p~Hke) < (o,7') €Chy-(0,7).
o T, RHPWHIID .
B8 6.2. kg € Kp, ISR L. kg =07 hor ((0,7) € Bpy) ERT, TDL X
p (k) = Ch, - (0,7).

DED pl(ky) & HHLMLEECh, & BB (0,7) 2 EATEEN LAbDTH 2,
ZZT Cpy i (e,e) ZBUDN Cpy - (0,7) E—RICWEIEERN—TLZTEIET 74~
R TH 2 (TOMRE6.35H),

R 6.3. — D7 7 4 Y2ENE THADRWARY MLZER ), KEXSFIZES 8, NZ b
NZE R EATBEI L0 (20 XFEARMEAIZ593),

6.2 KD EBICRBNED -

R 6.4. BB p: By, — Kp,, p(o,7) =0 ther DFTRXTD T 7 A N=1FWHOEHE
C, I BELLO FAAETHZ, 2FD pld. Ky, LD T 7 4 N—F " AWH IR —
THb,

D
fiber (g Ch ) (“ By, K,
(6.1) 2 Bt LJJ2 Ei) LJJ2
(o, T) o thyt.
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By, & B D%

x;lhgl‘g

PGS p 2 By, — Kny, p(0,7) := 0 thor IR L. ko € Kpy D7 7 4 8= p (ko) 1,
WAFMEEECy, & D7 (0,7) 120 THATEE LizdD, DD p~L(ky) =Cp, - (0,7)
Thsd (A 6.2) o FiE, PIRFESIIHLTY THEEZRZ ) 2D IL> (2L,
SEH B DD BT ICEB) e B By BT, hy & oy thawy € Hyho Hy [CHUD #
A% DL OFADEE L. wihyrs TR oy hows EMB— B,y 3By, &
Ehe” (v xy )tﬁilzﬁfgﬁﬂbﬁ_%@ DFDH B = (x; Y, 23") By, I B, T
NZRTdic, FFTRVHLTEL !

_1h2$3

B, = {(0,7') € H X Hy : 0 thyr € Hg},

Bxl_lhgxg = {(O’,T) € Hy x Hs : O'_l(wl_lhgwg)T S HQ}
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