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® v X % — & Coxeter ¥ Y444

& ES (KREX HRE)

Masaaks Ketasyme

Conway, Norton, Soicher : The Bimonster, the group Y555 , and the

projective plane of order 3, in "Computer in algebra” pp. 27-50

ABETR,

(lecture notes 111, Dekker, 1988)
DN E2RB B, 3B AA, TRTE2HLITIERTERVWDOT, BX%:i
 (EFHO S XS B "WB" 288) BELERNDDS D TH 5,

Y, BFoBMECEIT ISR CRETELHLTBLIERT %,

s XYTH XOF YiRX3, 533LKRERT. §8bB G2 X.Y &
B, 6 X EtEBEREHEBI2EL DL, BHE G/X B YEHETH B L%
BT 20 851 Y2 BVAS, TORASABLTVWEC EEEL,
XYRFHDHETHDILERT SORLALT XY ZHFELWS3TELHL
% |

¥, ¥ noKEBHAE, B ntH &, £#¥% piedl, 1% p" o
elementary Abel B % p" &t &4, #Ofh, Lie B /B EB HME %2 £ ¢ 0
SrowvwTik,

wABXRX B (LE/FT) (BREE), FREAHE (KFEEEE)

X 3 S (D A

1. Coxeter diagram Y .
pqar

H1oiii, 12l LlLTcYDoFoRIK, ¥ h p, q, r DA



BEEHLhTWVWEXER Yp EMEXR I EIRT B, % Coxeter diagram &

qr
AT, BA2FRITI2ER AT LBEBEREZEZET O DO LEELI L, R DL, BAR

x2 =1 %8%F5% x2FEL, 220K X, yRoWwT, HiEd 52 &5

HATOUHEVWEE (xy)2 =1, BEATVwEEE (x9)° =1 &3 8E&R

BHEIZOLONDDET H, COELE, EREINhBEHZ <qur> ERTo

<Y >0 < Yg5q >0 <Yy, >R, EREN WEG), WE), WEG) &L T

221
BRLATHSLS, sl ERIMA L bOEEZL & &R, (HZ

&, BERX 2RSS (#) TtTRT L L T) <Y

(™1)

, (#) >R &EEEXRT

qr

Ty




2. Bimonster and Y444 .
B MT, MMEMBMMAE Monster 2 X4, ABoFEFHEFE, 0O M TR
{ Wreath # M\\2 T &% %, §RbbLE, EE MXM&, 220 M%2 Ah#
A5 B2oRAEREEZL, TOXERELTCESNWNEIHETH 2., TOH %
Bimonster & ME X, A OFE — o F H i, Bimonster M\, 2 & Coxeter #
z { * ¢ LB IC iC s e
Y444c B4 2, RoFHETH B, BE, Y444@g71:c 2, 20 k34
BB ->VWTW3 bDEd 5,
0

1
* X~ =
(FH) M\2= < YI 4 (ablclabzczab303) 1 > .

(&1

TR IMAShABEARXNE, S8 (#) LRTEKT 5, 72, A28
ODEE2 Y tEFERT B,

OFEicBEHESTLIEREELT, BToboBd b,

(K]

(1) [Djokovic] < Y442 , (#) >= 3-F24 .

( F24 {2 Fischer ® 3-transposition B, % O A F B » B4 B)
(2) [Soicher: J.Alg 121] < Y443 , (#) > M X 2 BELBFHIE, ¥
b 1E L Wy

FTHRRE2GEHEHST 32 —2>0HFER, Wbw 5 Coset enumeration 2 E47 ¢ 3% &
ETHd, icwir &, B CGOMKEAMB DI, iOoObh > TWBEHL
B HZEYD, Axxd G/HEOEHRREAZ, 5L o0 cBBEALTHVTXK
LD TH DB, Chicik, Coxeter-Todd o FE & w3, |G/HI<e B o FH
BEBMANCETTIZTAVITYILBHSNT VS, b5 34, —HRICIHIE
WEx@ERHIT 2. LL, IG/Hl OFERUBRCENBLEOEERS A5 L b, »
»B5RMEO order BRI T TV, Eid (1)D F

24 DB A&TH I,



IG/H| 3% 3 0 (6 H) Th 2% MM, Monster 7123 & 2 0HEBIRKX B,
B EHLBBEBRATR, FERCIITEHRIALATETH A5, ABTRHMNT 3
MXTH Coset FERHFE iAW AEN, |IG/Hl RBBXZT3HTEEXT
Td %o

3. Y444 and Y555 .

FHoOZEH >~vwWTRaiSichRREB LT, Afick, FHEILT
2 B, ¢4 4B, Bimonster 8 E <Y444~> OBEBFIRIRBBEIERRDWTEHR
ﬁﬁﬂ‘%:é&:ﬁ‘éo

ST, AWM (BITBE) OBHIRR Y, 2BF 2, FEXTR

Y555 KRR -TW3, ER, ZFOHERIKTIK S DX, Bimonster »¥ < Y555 >

DEBIREZEVIBERBROTH 32, ¢+ 3¢, FHOERE2ZZIADE S

E,oBoY = <Yy, B) > b <Y >OBMBTHIRFTHL, TUD

*

B, Y i Yo PMBEREBLTERESS 2. J 0O i, % 0% oK E
ELTHLEETCHRBOT, B~ TRTHITFLLIERRL X3,

(1) &%, % £, %

- 9
fij = (abicidibjcjbk)

EERT B (L, {i,j,k} = {1,2,3}) o T h i, a—bkd){’ﬁ% Ya0q

(o % b, W(E,.,) ¥Rl FOBB. W3) © Coxeter element ® 9 F T,

W(E7) ®» Coxeter number 2 18T d % » 5, fijz =1 BWKDIDo &5 I

Dk W(E7) OHFLDODEKTTHD, -T, EEDODRICHBTL 38L&

?

A Th b, £, EEDL S e, dk’ ey sl TH B,

J
(cy,)
( 3) Y321 (Y322) 2 k
d1 4 Bi a 'BJ. cJ.



(2) Ric, ¢ EMA T Ygo, *%2 %% (H3) , Coset B & b,

< Y55, » (#) >sQ7(3):2
BEHESH, COHICBWT, fij =fik BERIYLT %, (1) &b, fij i3 dJ.
EbUH®TH B,
(3) 7T, Tt fi% fi=fij =fik<&l,'c, ERT B, 2T, M40k
S Y441 »Z i b5, (2 tHESHhABEBERXNETMA T,
< Y441 . [fij’ dj] = 1 >§Qlo(2):2
3 Coset fEH @B oh, COBT w“eﬁ3=1wazﬁao
\
b
(B 4) Y, I k
e e - . o— - o F' — e . . . -
( fl) e1 di c1 bi a bJ cJ dj eJ (ft.)D

uE T, Y444 Ic fi (i=1,2,3) EMA b 0B, Y555 ODEAFEREH LT
EBREINEEEIIRK B,
(4) Bimonster @ i ¥ % Hj i, <Y555> EHBER (#) kovwTRRTSH
o Y555 icix, D H» 5T fi BEET I, 8 &idzilic fij (1) o
LIRERT B EBUETHD 2, LEBDEIEHmMEL BT IREEEZ
3 &, Y552 B W<

+
<Y fi-fij=f. >=§28(3).2

552 * ik
ERRb, COHET (#) BRIALT B EBDLD B,

@< &3, Bimonster & <Y, ., , (#) > OB IR 2 LE2RTHIE
bh 3 », é%&:&@i")f&c&_i)bipéo FtoXoED OB OER I,
JE kiR2VWTHHTHES, CHB, BRF Jj, Kk ZWMOBALZIEBEDOH
CHELRZIEE2REKT 2. o-T, Yo kBLT, RF 1, j, K OBEH

R Y OHOCREBMIRE > TW 3,



T, Y k& Fh 32 affine type ©® diagram ic > W T THB L C

555

tiLT B, §Rb 5B, Y222, Y331, Y521’(E6’ E7, E8) '6‘_3560_ Ih o WA

K43 Y OFABRBROLES> TH5 (Coset FBEiL & 3) o

~ 29,
< Y222 , (#) >= 3 'W(EG)
' *
< Y3:31 , [f'ij’ dj] =1 >z (2-group) W (E,.,)
= 3 _ ~ w*
<. Y521 , fi = fij , (fijei) =1>== W (ES)

c:f,WW%)agmk@@,m%)@(mﬁzo)mbwgaﬁﬁf&
2, AvsohrzMERR, ERo (1)-(4) i+ cikBEhTBYy, tBVicH

HELH->»TWVWBEHDTH B, CU’)I?T:?L\Z"&?“?’U‘K-,Y (LK R

444
Y555) BDEBRBIRES (ThAI) DK BHER, h o affine type o #
BERIERZEVWI I ETHB, HERN £, 9 fij BT %50,

Coxeter element @ﬁﬁ%k\%’ﬁ%ﬁ?‘%&h‘ﬁﬁ%’é%ﬂﬁ?ééc‘:L'C, zh
TR, #) CRALPEHRRSEORE5 0?7 BENZERMUI XL ALE

EL\&I@\.BQ

i T E ik (3) a:ﬁntrﬁ&ﬁgio(mzz K2oWThTBI I 2O
iR, FeFogtHcix{BHANs0TH 3, 22T, ERXicds, o
BHOMBEBREBALTECo (MERMELTHEATELXAR L, )

A =1{0,1,2,---,11} (12ZHE &) &L, Vo 2 A OBREETCH/EMBOR
ﬁ>ef;5§®%ﬁ%§#ovo BT, MEZUHRETER (i.e. X +Y =

0
5osew,VaxmﬁL,ﬂm=§m<zm&mmzfzﬁwoiaa

(Xvu Y\NXn YY) #3c&,ick, V. 22k ttoxs7 P ZEREARRE

ny) ¢33 &, f it Voj:mz?kﬁﬁiﬁ'f‘ﬁ‘%@"é symplectic & i1
(X, ¥Y) = 1XnYl tTHBAZALHn B, &5k, T R10KXTEH V=V0/<A>J;

®JiB{L % minus type © (i.e. (-,)) KMT3BALEFFBAEMO R %



B4 0) 2mREARTCHREZIEBDLILB, 0T, Vorx Xiexl X kclEd
% reflection ryg %
rX(Y) =Y + (X, Y)-X

CLERT B, MBEOR 910(2):2 2, £ 2 R&Eic$+ 3 reflection 2k T4
KMENBBTH D, BEERHiciE, A D2 BV 6fHoxhr o sdoiclEle
% reflection biéiﬁfcc‘:fxéo'Ylllu@Eéﬁ?:ﬁ’&éf:'é‘%@ii, K5 D& 5
kwEnd v, 72 0L, W5 T rX®7§>.a‘>DcC$c: X 2EBEWwWk, Thic,
fi , fj ({0,1}, {10,11}) 2 M A 7= & © & Y551 K58, &E5KKxEMN
ZTX6 kS5 diagram 8 fEn 3, Chid, BRTHECH VWSO B, F &«

Fej je1) B8 LOBRELTEK (i) ©B 2L HERLTHI S,

{o,1} {1,2} {2,3} {3,4} {4,5} {5,6} {6,7} {7.,8} {8,9} {9,10} {10,111}

( fi) e; di cy bi a bj C_j dj e.j ( fj)

(K 6 )

€L ‘ o
2 19,10 °
. @={o,\,1,3,4,1;}
~ 8.9
di 12379 118479 @=132,3.4.5.6,17
B LETIS ®= {4.5.61.8.97




4. Bimonster and Y555 .

C T, Bimonster & <Y555 >, <Y444> ODHBEICHL DI EERNRS,
FHABELTR, RO EERADHTHEL L X W,

(1) Bimonster it , Xt # & Sg, S, & E BB Xg > X, 248 A, o
DIiEBEIC>WT

C(XS) x SlZ , C(X4) =4 QlO(Z):‘Z
?Ji‘ij ] ﬂ: 2 o

(2) X & C(X5) MERNM S (S ,012REHRRBA 07T AEEH) L&,
(3) Bimonster & X & C(X,) THEREH 3,

Ch S5k, Monster it 4T 2 FHEELLELNZ, EF b,
TWwidwHh, TFTol

= At RHED L
Eh SR ()-(3)2MBLT 2 ERTEZTHS o0
(a) Monster 1, B K 43 & (A5 XA12):2 b Do,

(b) (a)o A, o %58 22 towvwT, ZOEHIER

2 2 2 _
N(2%) = 2°-“Eg(2):8,

T, S; i ZE (2) RABHCEBELTHEML, oM s EHIH <K

B 910(2) CEBTH B,

(c) Monster i3 (A5 X Ag XA5).S3 VWO ORBRARKELEBEE S Do

B, H#@w XTI Bimonster icBl L T
C(SZXS3)E 2XF23 ('SZXS3 2 (1) o S5 DOy E)

EWLWHI HEESFEDLDRNTWVWE, SA0HEDD—>2D0DHMKMR, CHhBLRETH 3

CEZHNATBHLETHSE, OB, ERmXTHIAEMNREDLDOLTWY 3 b

TRRITW, RE TR~ 3% 26 node theorem D EFEH T, ¥ B & 4 2 |Fpql

TELNEMEREA VT VR, EROWER
TOHAHOBEEZRET A dicEbN TV o,

ThHhEIHWoBHEEEBRKL, £

AfETR, EHZHERL



T, OS5 E=EBLAEDTH %,

XTC, AfioHHW TH % Bimonster ¥ < Y (#)>®P.’§§¥a:fx_5c&

444
>, BHEIERBRXTBI I,

¥, () TRESLZHEHB X, X C(X) (2 S XS,,) 2ER B0 (2)
X0 C(X5)®E.52§ti S 2&@&2'@&5
h T, (Yssswﬁé%ﬁ%fﬁf:ﬁ-cif@) s f@loxchrBSALTWVWSE, DB

BcHEELITVHEFEAAR C(X4) ODHTHEDIPDON DB, &5

2 EhiL, D centralizer % S1

&

, C(X,) o
BoS £ = f =, B@oN, HEO (4) TREXS>E (#) B@sH
2o ME, BEBVAERGS 2, HENERARBXCHEL I LT o

5. The 26 node theorem.
ROEBIPEGXOEEEH L WV S> RE 28 node theorem T &d %, B Y¥ o
HE ELTARNNTH B, Bimonster &t 8 W T bR T 3,

T ¥ (The 28 node theorem)

s

* - — e > —_—

B Y lu,Y4440)13@03§3f1§7Eh_7]ﬂZ.'C, 1 3o 3¢ Zi’ ai, fi
g, fBEELT, 8 65D Coxeter diagram 3 3 T FOH EEH O & &
# © incidence graph (H &8 % vertex ¢ L, A3 ENH 3 & &£ 3)
K—BT+ 5, a5k, B Y O053HCHEHRES, graph 02 HCEAER % 5

Z %o

7 &L T, Coxeter diagram DB X, B LU, HEEHE EOHIK % 18
T,

COEHN 26 TOFEEN, FOLIRHFEFNRNETEEZZATY SO HIL,

FHERLBRIHSRT WV, 26 TEBFHNRTEKES5 XL 3% & 5 7% Monster (b L £ ik



10

Bimonster) o ¥k E L dnil, FR I HWVWE EH S,

(®7)

(1,0,0)
(0,1,0)
(0,0,1)
-~/

]

3(: (0,1,1)
(1,0,1)
L (1,1.0))

o
<N =<

u
- < BN

(-1,1,1)
(1,-1,1)
(1,1,-1)

c

- 10 -
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DT, CoEBE2TEMWNT 2, MiBicFELAL, EHORBIKRTD %,
fTo"&c &R, (1) BEt2efloco>bHkanncdborFEFRL, (2) %
nooMOoMBREA~, (3) graph O L HOA BB CHEY T 38 Y oH
CEEE25 %%, 03BBETchs, LAL, (2) k2W0wTIik, (3) BEAT
L 2, ﬁwaarﬂﬂzzcﬁb2%@%@&&%37\%?&5&&#1’95%&
Bohd, 27T, UTFTTtil (2) 2wt —-PVEELBWI ERT %,
ECT, EHO f, VI 0BIHMTERLALObOELMA ST 0, RE LI
%N, C#’LB’&HU?‘]DZ’.%:&:%@ diagram & Y... T& %50 ¥ 9, Y.
OD2ARXADOBEOEAEPoEKREN D $19 KEHT 52, i S(i1) &¢&X T 7

bbb, {i, j, k} = {1, 2, 383} &£ L T
S(i) = < fj’ ey dj’ cy bj’ a, b

d f, >

k* “k’ Y% ®k’ 'k
. - R _ 2 -
Lo & E, 7(j,k) = (fkekdkckbkabjcjdjejfj) EERT Do B

7 =2(1,2) B, Th o, S(i) oEKTT %, fj = (0 1), ey = (1 2)
oy = (9 10), fk= (10 11) &£ 12X F (0 - 11) o BH L AR L I & X

(002 46810)(1 3579 11) W M6 TdHsd, BE L,

1

z(k,j) =z (jJ.K) ~ Bbh 3, £, +¢ R THDTEET LI, HHE
-1

(OH)mﬁmﬁéi%aihe;=ef ) EB <L,

%w (8) L LTl ~# graph O HCEBO > 5, HEFTHEHO AL H % F
D La(3) ¥, SERLANBEHCEAR » &, 38 () ¥ 0HEEAETS
52IEBREINTVE "RFOMNTBMA" THEKRENE, O "REDAG
MA" % 0(1,§) (1,J =1,2,3 R4, ib, AEBEANKASHEMK
S2WVWTREIHMEICE D, | |

29, FARIMEOTOERETN B L THB L

(i) f;, (¥ TRERES)

(ii) as=e2” (al, a
(iii) z1=b3”

9 BREHBOHERFE.2 1» 25 35 1 ELLTESE)

(zz, Zg 2 (ii) & [E Bk)

- 11 -
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(iv) £ = zé’
(v) g5 =a, (g, 8, & (i1) &EH)
(ii) @ ag B&L U a;, a, @, §Ti ((011) & LT) EHRLEL®ODT
bbd. TODER»S o (1,j) B aiéi:ia‘L'Cﬁ, WFEOMTELELTH
KB bh s, UKLV IOAKO I EE2HIDE LT,
o (i,j) OERAPBET 5. 5B, (1) cBLEREOLEEL S, BRFO
3-cycle (1 2 3) oA RBDT, 5% o(i,j) OfFABSRIL T
c(i',j') P HEET 5, oL, BRI OFEFHBTFARNRTWYWLS . DEHK
SWVWTR, R %2 cyclegfoEETcE T B L,
(cg) (dg) (eg) (fg) (fyd b b,yd,f,) (e, ac,e,a,)
(bgz,2,) (z5F) (a,8528,) (8, 8,)
D3 b LEtofTieoWTiR, 7 ODERBLSB OO A4 T EAETH, S(3)
(2 S,,) P T2>0D 6-cycle ¥ESHICHWRBTE 3,
UTFTtclRr, ROXISEERT 2H28 G(1) iEHET %,

G(i) = < S(1i), bi >

(X 8) mngbmhz

Q3
£ $a
€ ey
d, da
Cl Co
€ B2
®

- 12 -
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DL &, fj’f

G(1) B3M(DTAR LS I @ ((2):2 LARTH 5, SHiDOBB IR NI

km, FOERDPOEKTELTCRAETH 2, £ » T,

IO ERTEZ2ZATEBL ECOUDSOFEF DR T WV (KB8) o (3) K&
SV THEWTEL. G(3)> S(8) sz THV,z #A LOBRLALGOH
FgiIREBOVWRE LA 2 DD 6-cycle DETH %, Hic ik, ﬁ%bf:cff»bo
bHTWEN, ChicoWVWTR, $EHEBHET 3,

VA VA

1’ “2
3, G(3) iIc>WwT,
(a) = o (X HIcX3) fFEHD bs%;é};t orbit o E &3 3 .

T 5
(b) b3 = (ablcldlebS) f1 .
MEKDODILDe () 2T, H8ONEH»SHLS P, (bY iI>WToFH
BREBWT 5. &T, EHRO (11D)k D, z; =bf T, L& (D)LY 0(2,3)-F

Lo x-7T, 2, (=b" 23y 2o 1)-XE, vubL, ML s5 &5

”(2 1) ﬂ-l » = 7'[2
‘Z-, Z2 = b3 ’ = b3 —6‘& 6 o J:EE (a)J: O ’ Zz = b3 C‘: ti D ’
o(i,j) otEH i » ODEH (byz,z,) bHEEEL Lo

37172
wic, B G(2) XU 62 2213, UTo#H#HRILCENLZE (6(1) o

HE) covwTiR, R9BIFTH 2, B G2V k& (iv), (V) TEH S 4

5T, g BBELTVEHN, CALRERTELTIRRETS 5. G2 o
BOoERKTOREAR, 0 (1,2)-RETH 2, t fi, ChosoERTED
BEro—miegzo, ches £=f 02 mae g -6l T2 ng

(1,2) n_l 4 n_l
>bhz. E&E»s £ = 274 Wi, f =124 =25 &RD 1z O
-1
2-cycle (zgf) b b >ko ABILT, gy = az” = al” 28 3, 127 L
a1” =a, RRENTH 57 3-cycle (ggaja,) B, TRKREETH 5.
s ‘
wic 62 wkBwT, f = z1°2°3b2b3d2dseze3f2f3°2°3d2dsezes 5 HE D B

>h, % - T, £ (2.3) - f ThBo CHT c(i,j) o f ~o (BHEHK)
TFERBHBEL 2o

13 -
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wi, c2f LI o gf T2 v arpare, g, & g BHO

TRWAFCEEL TS, b g, = gl” Bbhbo g = gz" b i B T

Ehid z O cycle (g,8,) BRHEEET 5,

AMATEHLELTVESOH, g, =& ,a =a, BFTH 3, 0
22D WVWTR, FrliciByg i H(i)=<S(i),g‘i, aj,ak>é§i‘%$n6
VENS B ITRME, (S(i)s a, 2MA %) diagram & H(1) ® & O
2K EULETHD., EmEFTICHD % P, cosetit Ed» 5 H(i) &

910(2)’:2 CEECH B ER b D, Chh S, H(3) 2 AL hif, a, 25

1
& m (e S(3)) -orbit DK & 3 TH 5 (G(3) iexdd %5 (a) LEHL) o
3
ﬁf-:o“c,'alﬂ =a2T“EE.Z>o X 5T, H(1) & H(2) xR T g1=g:27Z
18 5o

chT, 26T DOEH L, graph O HCEREAB & LTD <z,0(i,j) > D
AP S NTRELL, 0B Lg(3) CEBRBAMEDZ LR DVWTRER
T %0

B, BETHORLBLEALMBAIMAK 2O0HCAME > W Tl
BRTELS, FXTR, - IELIPBERSATVR VO T, U
TREABARZ I VDFHEHRZ LB OO 0,

XKFoRig, a 2 cycle 3O TERT %,

(adlasds)(blelfzcz)(clflezbz)

(bygg) (z12,)(z,a,)

(cgfg) (dges)
B ERE, SQYLichhiHa4aTcEH EHik, B2, G(3) & H(3) = An
BXOICREESNTVE, G3), H3) HEBRABRBE T, « BETOoOREM2
ABEIEE-TH b0 EWMETREIER, ChH Y 0oHEZAHETS

SYRY: Y

CETHhHh B, Fhiclt, a(Y444) KBWVWT (#) clHY T 2BFKA Bk v r

J
s

TR R LV (Y = S Yyuu () > B B) o () 2R R, 3

_15_



16

(4) THORBER £, = f, =f, & "H%T 3" WEX (AT (##) &
X4 tict s) 2T L0, ToMERIT H(J), H(k) THRDOLIL>TL
525D TH3, &IAW, a FREE HB)= G(3) 252 2 » 5, (##) &
H(3) THHRIUT 20 5 (0 OEROEIROBIIFT) , a & 6(2) &
wa(=waﬂ)®ﬁ¥€%iéoﬁoT G(2)Y T b (##) RRILT 3.
BT, a(Y,) T ) cHSET2RRMLCRLY 5.

Pl E 7T, 26 node theorem ® B %2 & % ,

6. Sporadic simple groups and 26.

Monster 2 FHH i, Rit2 6 @2 ERBEMBTHE2H, TOoP TdbE
KAEHE N BEBRE4 >0 &L T M(Monster) , Co.l1 ( Conway® ) , M, 4
(Matheu®#) , 8 & U F24(Fischerﬁ¥) B dHbo

ComTh, XCMOATWE DN M, Col, My, OMETH 50 B K
ik, BREABELT Col i 270:My, 243, M 2"%%co1 28
(21*2% w228

%05, M24’&éﬁaf§]§2§$l:§o Golay code &, 2:-Co.l1 (b W 3B -0)

D extra-special 2-) . Ch o OB FE %2 X HHET

2 HCHEHZBEKK b > Leech lattice dBFE TH 35, a5k, ChsEAHL
T Griess % % (FEEGN) THARABEEZERL, T0oLHOCRAEB L LT
EFRINBON (BHAED) Monster MOEHETH 5. L L, BEEHILHE 3
¢ Monster ® (Fischer it X 3) #RER o #E 3, 3-transposition # F24
EOHMEMI S, {3,4}-transposition E Fz(Baby monster) B R HE & 11,
2F, B2 0RO OB bOMMBELT MBRRSAL, &5
DBRKHFHTH 3,

Hi #i ® 26 node theorem 2B K EW O LR L 2EHO— 2, Y444'03
subdiagram B4k 4+ 3 (EfELosnTWwW3) BoF b, Fischer o 72 £ » 72

BRREANIHEEZ I ETELEGATWVWBE E WD LT H B, Fischer O @ » 1=

- 16 -
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FExE LI 2B CERTERBRLESL, ZOoEHE*H B kT x3%, %

[

O "HMEK" BPELONTVWBEEII3ICBERALBZDTH B,
T, BEoFEHERE oMM EEZREONT B I EBTE L FTE S L

W EREEDLDNE, ER, FOFEFXI»POML MO W EN, 26 &0 IK

Y

FEHELHENTWVWEDOTH 3,

Y* (% 72 i1 Bimonster) 0)26@0)‘7?,%, TEHREHZ2 LD ECHETETHEO A &
ML AaNRG, 1fAOA (B) B4@EoH (A) & incidence Th 3 (1i.e.
SAMEPHB) o A Plcxtl, P2@30oe>0Be, Lo PUAOD
3 RIEXInT %k W(D,) PHEKT B IO W(D4) 4 EBDELSN B
B, D450 WD) OFLE—-HFTH2DOTH B EWVI, od DR T
(% 2) %2 PP &B<o 13@OAE P, - ,P o ELT, $XTO P #
ERT B2HIKD2WVWT <P;>z 213 BKILT 5. 1 3K Ly @20 T%
Alocenkoirobs <Ly >2 28 ema, s<, aEr~zsu, <
o <THERTABE>UVT <P}, Ll >x 20" oo uso
Tdh 5o

Nk, T A Mom AR 20724

y

Co.1 tEFET B LEDTH B S, H
BETR, Chllltocl@BRohBuwd, Ihosd~T (TRREKLE

Yy40 ZHY T 2 (Bi)Monster OBE B S - TR IZ s tBbnTRSHL
DThHhdo HE (FHILHEHB) 2P TWVWBE, 8L 24 EBHEHBTHE
THBILBEWV (Eg ® Leech lattice) o L L, (MNEABEOHE%¥H
}fbi) super string R EYHFE T, 10 » 26 P HBPEERZOL L. T
T Monster RYEBEF¥ » S5 bEHINHWTWVE EWI I &N, 24 & 26 D

& d» 5, Bimonster DA B EEBERHR O LHAHN I W,

_1‘7_
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1+24

Griess algebra 2 .(Co.1)

BM=F£\\{3,4}—transposition
2 \\\
E6(2)

N

. 11
Leech lattice > 2 -M24
F23 3-transposition
F22
Golay code
M4 2 Y444
e Y443\
BM=F, Y433 Yya2  Foy
2k (2) ¥ \Y F\Y Q. ,(2)
6 33i/////////////.432 23 441 10
\
=
Q7(3)  Ygy9 Yssyﬁzl W(Eg)
* | \
3 -W(Eg) Yzzi////////////'y321 W(E.)
W(Eg) Yoo1
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