LBLRAT TS TR SE Sk 5520862 20184F 111-129

Projective planes of order 12 admitting an
automorphism group of order 9

Kenzi Akiyama (Fukuoka University),
Chihiro Suetake,
Masaki Tanaka (Sojo University)

B HEEREEPH S TR WE RN FROR/IMIEIZ 12 TH 5,
D 12 DEEFEDIELET UL, Z 02 H CRBEFOMNEUIL 4 OFIEE 721X
IDRIBTH B EMBHONT WS, ZD/ — T DHCRAIRZ
R oMk 12 DHEFE DD 2 DOE DL EFARL, 74 F7IZ, ZDHFE
ZIREL 2L &, ZDWMIHIETDH 5 NHHEWT 7V 1 v BICBEAI N B8
9 DHDIEMZANS 2 EITX DIFFE (B7) Z2R5D TV 2 ETH S, &
BIEREBEOBRBICI L > T 58, EXEEENERHRZATHRY,

§1 %#Efm
D) —FTERIEBIZITRTCERES LT 3,

BE 11 7= (Q,L,J) 2WEMELT2, 22T, Q. LI3EATIC
OXLTH2, $/,pe Q, LE LITNLT, (pL) e JDLE, pJL L&
(LT3, ZDEE, RDIDDEM % m Z K (point) 57 5
£4 Q LIERR (line) 75 % 254 L 2R OFRFE (projective plane) &
v,

() EEDEL 2 28 p,q KNL T, pJL qJL L% X 5 REMR L 2HE—
DHFET 5,

(i) FEED R 2 2[EM L, M I LT, pJL pJM L7 5 & 5 e p 23
—DOFET 5,

(iil) &0 3R A—EMR EICR V4 RPBFET 5,

CHDEHRIEL TV 2»0FEZE5E2TEL,

ER e peQIINLT, (p)={XeL|pJX}EEX,

o LELIZNLT,(L)={zeQ|zJL} LB,

o L>L+— (L)€ 223HHZDT, Le LITNLTL L (L) ZFA—&
5, o TERIREA QDHDTEALEIOND,
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o HHEFHICE W TIXRMMNZHEESEbN S,
o BB 28Mp qBLEMPME—DODFETLIDT, ZNnZpg tELZ
LIzt 5,

EE1.2 7= (9L J)2HFEHLE TS LE, oGt = (0L JT)
ERDEIICEET B,

Q' =L, P =0, J' ={(X,2) € O x L' (z,X) € J}

CDEE T ODHFFHICKS, ¢k 7 OFNFEFME (dual projective
plane) &IN5,

EREOEA X ICHLT, X KEEN3 oz | X| LEL, ROfE
IH TR OERD> SE» NS,

HE13 7=(9,L,J) 24 FHL TS, Lye L.T, H5HAEn(> 2)
IKHLT (L) =n+18F 3, (205 RER Ly OFERFETFROE
B2Dob0 53, ) TDEERBED D,

() fEED Le LITXNLT|(L)=n+1
(i) FEDpe QI LT|(p)|=n+1
(iii) |Q| = |L|=n2+n+1

(n 1% m DRI (order) & EIEN S, )

EE 14 m=(9,L,0) (i=12) 25 HLTE, CDLE RD
'Iig%{ﬁfcﬁéﬁﬁw QUL — QU Ly BHEETSE g’, 1 1 o IZ[E
BIT% 3 (isomorphic) L FHFiZNn 3,

Q¥ = Qy, L1¥ = Lo,
p/iL <= p*JLL¥ (p€ Q1, L € Ly)

T Topldm » 56 m ~DORBER (isomorphism) & FEIEN 5, KFIZHF
Pl 7226 ZNHANOEEER%Z m DHLREM (collineation) H 5\ 1
B CR&BE# (automorphism) & MR, F HESEEH TR WHEELIZIE
BEATH 5 LEIEN S,

B’ 1.5 5 o0IHEEPIO T NTOMRELRERED 5 2 2HEEA1HE
HOGBROMDOERDS & THEZR T, ORI Aut 7 L E>N, 1 DRHRE
{848% (full collineation group) ® % \» (32 EHDHAEEF (full automorphism
group) L MIN S, Aut 7 DERDERTEE 7 DIHIREELEE (collineation
group) » % >3 B CHAEE (automorphism group) &I 3,

o TRTOEENRE pr ICNL T, M p” DEEFEBELET %,
o TRTOHSN/HETHIIFRRENEEFFDO,



5.2 &bz FOHE PR OIEFLEI D W T OME—DDRERIZ, XD

BNLEHETH 5,

EIE 1.6 (Bruck-Ryser) n>2%n=1 £7%I3 2 (mod 4) %7 § H
RBET 2, COLE, DL 22 20BEDOFHMTE T Rvizsd, i

n DEFFENIZIAEL %\,

ArEeHs 25 U T DS FE O IEREL s b D DEEUIZHOWTE L TE L,

AR | ST DS SCHR
2 1
3 1
4 1
5 1
6 0 7E P 1.6(Bruck-Ryser)
7 1
8 1
9 4 Lam-Kolesova-Thiel([LKT]1991)
10 0 Lam-Thiel-Swierz([LTS]1989)
11 >1
12 ?
13 >1
14 0 7€ 1.6(Bruck-Ryser)
15 ?
16 >22
17 >1
18 ?
19 >1
20 ?
21 0 £ 3 1.6(Bruck-Ryser)
22 0 EH 1.6(Bruck-Ryser)
23 >1
24 ?
25 >193

%8, C. Y.Ho(1988) \:f#k 15 DHEFH 2% L 72,

EBE 1.7 (GANZHEEAN LT EBRELT S, ZOFHIZESE
TRCTHE, HZGOETHROEAEALT 2L E, FA(H) = {z € A
TRCDpe HIZHL Tt =a}, O5(H) = |Fa(H)| £ B, B2 H={p}
DEEF, FA({p}) = Falyp), 0a({p}) = Oa(p) B BB (G, A) DL

EOMBE t(C) = tr L,
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RDOHREIZ §3 & ¢4 THEIHEbLNS,

#8%8 1.8 (Burnside-Frobenius) G Z%HE& A RITEAT 2 E#LEEE L,
t%Z (G,\) DYEDHEE TS, TDEE

tG| = Z Oa(a)

acG
ROMEIZHEFHOBEEHE E L THSNTWS

BEL19 7=(Q,LJ)2HEVHLET S, pZrDERELEH, G 27D
AL T2, ZDLE

Oo(p) = 0c(), to(G) =1c(G)

ROWEIZHEVPHOERELHE 19068003, ZOMEIIHEY
OGRS HESG L ERES LR VFIRIN-EAZS &I L
%ﬁLTmao:@:augk%wﬁﬁfmﬁ%ﬁo%%ﬁﬁoﬁﬁﬁ%ﬁ
N?G:ﬁ’)%'ﬂ‘“ﬁ@k&oflﬂ%i') h/u\bhé

& 1.10 7= (Q,L,J) ZHEFHILEL, p & 0g(p) > 2%l T 7D
JEHHLREBE L T2, COLERDEND 1 DD LD,

(i) ¢ & generalized elation TH %, bbb, Fo(p) C (L), Frlp) C
(p), pe (L) THBLIRLeE Frp) l:pEFQ(go)#ﬁ?fE'ﬁ’%o ZIZTL, p
2ZNT o OBl (ax15) I=|=llL,\ (center) £ \29, (o DL Fulrd m ITH L
T—REWICRE S, ) SOHBA, ¢ % (p, L)-generalized elation & M3,

(i) ¢ I generalized homology THb, Thbb, Fo(p) C (L) U
{p}, Fe(p) S (MU{L}, p ¢ (L) THBE XS AL € Fr(p) & p € Folp) #°

£33, C x_"C L pZZNZ o Dl (ax1$) FFIL,\ (center) L \29, (p
D& HsE i ?TL"C—‘%E@kH%i %, ) ZOHE, ¢ % (p, L)-generalized
homology & M55,

(iii) ¢ & FHEM (planar) TH %, A0S, 1 DEDHEIE (Fo(p), Fr())
(A (r DFRDFE) TH B,

M LB REFFE IOV TR [HP] & K] 285BI Lk, ZOff
DD TIIBRAL DT A T T D7 dIHBE R NFMEET 7T 4 Vi ow TR 3,

EE 1.11 D= (P,BI) 2KioHEL T2, peP, Be BIZNLT,
(0, B)eITHBEE pIB LEL, pePIENLT (p)={X € B| pIX} &
BE BeBIIWLT(B)={zreP|zIB} LB, ZOLE MToFH%
729 D %2 WHEWT 74 > (symmetric transversal design) STD, [k; u]
EMEE, ZZTMN Ek ulBRAETE>2TH 3,



(i) EBED BeBItMLT|(B)=k
(ii) REWIZT LI P OTEP =PoUPiU---UPr_1 BEET 5,
Pil=u (0<i<k—-1),EBDELSpqgePITXNLT

/0 if p, q € P; for some i,
() N ()] = { A otherwise

(Po, -+, Pr_1 /& D D point classes &MiXN 5, QD) = {Po, -, Pr-1}
& % < o )

(iii) D DIGHHEE D¢ (B 1.2 KB 2D LAKRICERIND, ) b FE
7z (i),(ii) 272§, (D¢ D point classes By, - - -, Bx_1 1& D D block classes
LIEEIB, A(D)={Bo,---,Bei} 5. )

COERICEAL THEEZE5ATEL,

EE e k=ul
e B>3B+— (B)e 2P 3HHLHDT, BeBIINLTBE (B)ZFA—
B2, oT7uy 7 RREEPOHITEELEZLNS,

EE 1.12 NTER 7Y 4 v o RBER, BECRRER, £BCREE,
BECRABEBIITE 4 LEE 15BITI3XH ICEEINS, N T
4 DOHCABEGIZQMD) &L AD) LOBBHZEATSZZ L HERL
B,

R OHHE I FREWT 7 A > OMEEHETH 5, ZHIIHCRBEERD
me7nay 7 EOERZHNS L EIHNTH 3,

#E1.13[AS1] D= (P,B,I) 2 STD)k,ul £ L,Q=Q(D), A =A(D)
LB, peAutDEL, G2 DOHCHAEMLE T2, DL &

0p(p) + 0a(p) = 08() + ba(p), O0p(G) +0a(G) = 08(G) + 0a(G)
SHETHE T TR RS & LTl T A v 2 Ea T,

BE114 7=(QLJ) 2B DHEFEET S, r € QE Lo €L
% oo € (Loo) &725 & 9 IAERIGES, P = O\(Loo), B=L\(reo) EB <o
(Too)\{Loo} = {LO,L17"'aLn—1}a (Loo)\{roo} = {To,Tl,"',Tn_l} é:‘3_60
Pi= (Li)\{TOO}7 Bj = (rj)\\{Loo} (0 <45 < n"l): Q= {PO’Pl’ s 7Pn—1}’
A= {By,By, By 1} B, COLE 7 DEIEED = (P,B,I) (I =
JN(PXB)ZEI I ADSHIERQETUY I 5 Aok EAAE
F¥2 STDy[n,n] IC% %, ZDHE, D2 Rre LIEM Ly (B % STD:(n, n]
&S,

7 BAEFED STD, [n, n] EFAB 2 ET 3 & — BRI 0 OHBLREIC
HRHES = & SERLTE L,
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B/E115 7=(Q,L,J)2MBn DT LTS, r, € QL L, EL
% oo € (Loo) £72% & I LIRS, D= (P,B,I) % Hreo & EM Loo 12
B39 % STDy[n,n] £ T3, Q=Q(D),A=AD) :EL, G%&re & Lo %
BEYT 2 m DML ETE, CDEE

(i) EBD p e GIZN LT plpus € Aut D

(ii) G 3 p— plpus € Aut D IZHHERBERTHZ, (ZD/—+D
DTl ,U,,'pgg bl MY %ﬁ_‘ﬁj‘Z)o )

(i) g & pZhZhn% pe G) ILX>THAZINI Q & A EDEHLE
T5, ZCDLE Gopur—neSymQ & G>pu— € Sym A IFFEITHE
FAHEEHTH 5,

§2 ¥ 9 OHRTMBZ R OMH 12 OHRTFHE

C DEITIIEA DB 2 18 12 DHEFHEICRE S 5, (512 DHE
YA IZ 1980 FEARIC Janko & Van Trung 12 & > TRANCHIFE I L7z, Hild T
[FA4EfRIC Hovatic-Baldasar, Kramer, Matulic-Bedenic @ 3 A2 & o THFAE X
7B, A Ligi 2 2000 FFARUCHEF 725 D 2 NI & > THIEIHH S L7,
NS DRI DOWTIZ [AS2] DX Z SR I i\,

b L HMB120HFFHOBCHERE T2 &, HOMEBIZ4 7213
ODBTH B Z EPHONTWS, ZOfiTIRREZKET 5,

RE 2.1 7= (Q,L,J) 2059 DIGEHR G 2RO 12 DHEF
LT3,

iR 2.2 [JT] = 30783 D elation ZHFi- %\,

fRE 2.3 [AS2] G IIIE9 DEARHHET, m DIIHEE (Fo(G), Fr(G))
& DETFETIE 2R\,

#hRE 2.4 [AS2] peG\{1} £T 3, b L m = (Fou), Fe(w) 257 DI
MR o 1Em DB 3 TH B,

W25 peG Lel,re(L)¥%, bL pudd(r,L)-generalized
elation % 513 r € Fo(G), L € F:(G) TH 5,

|G| =9%DT, GlEre € (L) TH B RiTe LTEMR Lo ZHEET S, D=
(P,B,I) % 1o & Ly, 1293 % STD[12,12) £ 5%, FBE, P = O\(Lo), B=
L\(Teo) TQ = QD) = {Po,P1,---,Puu} & A = AD) = {By, B1, -, Bi1}
BZNEND DRI IFIADORBER, 709 I I 7ADORIELETH
%, ZZT, (Too)\{Loo} = {Lo,Ll, T ,L11}> (Loo)\{'roo} = {7‘0,7"1, T ,7“11},
Pi = (Li)\{reo}, B; = (r)\{Lwo} (0 < 4,5 <11) 7%, 0< 4 <11k
(X,z) € {(P?p)a (Ba B)} WCXFLTC, A = {xlzi, $121+1,"',$12i+11} £,
ROWEIIMHE 1.10 48 1.13 058 6N, §3, §4 THEICLHELNS,



BE26 e\ {1} B5IFRD 1), --,(5)DENL—DOVBRZ 3,
p Oa(p) | O8(p) | Oalp) | Op(n)
(1) T Y 3 9 3 9
(2) | (reo,L)—ge. | m2 0 0 n
(3) | (Too, Leo)-ge€. | M3 0 ng 0
(4) n 0
(5)

[\

(r, Loo)-g-€. 0 Ny
(Toos Loo )-g-€- 0 0 0 0

Z 2T ng,n3,ng €4{3,6,9}, 7 € (Loo)\ {70}, L € (Too)\{Loo} TH 5%,

HE 2.7 GHP=0\(Lo) BHEEFHTRVET S EE, G\{1} 28 FiFi
AR Bt 2\ 7 512, G 13 B = L\ (o) BEIFHITH 2,

SEBA G23B REERITRVWERET 2, ZDLEr g (M) EMP =M
ZWilzd o e G\{1} & M € LBFET %, IREICE-T, p” = p 2k
Tr7eG\{1} LpePHPHEET D, L=proo € L EBL L, G\{1} 13 Vi
AR WL 2 K 72 2\ DT, i 2.5 £ D 713 (100, L)-generalized elation T
LeF(G)THB, MNLe=1, MNL=s,tBL &, s 1, ZFA—EMHL
W TollkoTEEZING, 20L&, ik FHEHWNTH S, ZHIHRE
CFIET . O

HE28 L, LOGHEDOY A XIZRD5EY TH 5,

&1(1,1,1,1,1,1,1,3,3),
B& 2(1,1,1,1,3,3,3),
B85 3(1,1,1,1,9),

28 4 (1,3,3,3,3),
B\a 5 (1,3,9)

Ny

3G TDFP 774 VR EEIEAITRWNES

COHiTCIEEBr DT 774 VR EREHITRWEE2EZ S, b L
G\{1} P FHEWIERELEZ R od HE 27 IX>TGR D7
774 VEEEEANCERT 2, f6oT 2 OfiTld r OB BEH L T, R
E21DHETRERET %,

RE 3.1 Gl P = Q\(Lo) FHIEAITE T, G\{1} (& FHEIVILHRE
&,

flifE 3.2 LA 11IEISRY,

IR € G\{1} 2 FHIHEMEBL T2, TDLEO\(p)=3TH 5,
ZHIEA 1 DIRECFET 5, O
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R 3.3 LLEA 2RI BZLR6IE, RD2DODIAL TDEL 605
Z 5,

471 (i) G={p,1),

¢ = (P )(P1)(P2)(P3,'P4,Ps)(Ps,Phps)(Pg,'Plo,Pu)
952 ( 0)(31)( 2)(63784»35)(86,37788)(89,3107811)7
7 = (Po)(P1)(P2)(Ps, Ps, Pa)(Ps, Pz, Ps)(Po, Pro, P11),
T = (Bo)(B1)(B2)(Bs, Bs, By)(Bs, Bz, Bs)(By, Bio, B11)

(i) pidP; (0<i<2)DIREB; (0<j<2) D3 Tuy IV 2EET 5,
iP@H@&BWM@k#EﬂLW%?%()MFH)&FM@L#
IERNIZPER S 5,

9’(7 2 (i) G={p,1),

= (P )('Pl)('Pz)(Ps,7’4a775)(7’6,7’7,7’8)(7’9,7310,7311)

Bo)(B1)(B2)(Bs, By, Bs)(Bs, Bz, Bs) (B, Bio, B11),

o) (P1)(P2)(Ps)(P4)(Ps)(Ps, Ps, Pr)(Po, Pro, P11),
)(Bl)(52)(33)(34)(35)(36, Bg, B7)(By, Bio, Bi1)
IP(0<i<2)D3REB; (0<j<2)D37uy 7 %2EET 3,

G Ci P\ ( ) & B\Fs(p) FEIERNCERT 2, (1) 1% Fp(p) & Fs(p) B¥

ERNCEAT 3,

. e G\{1} 2 PFHRNILHRE LT3, DL E
@ = (Po)(P1)(P2)(Ps3, Pa, Ps)(Ps, Pr, Ps)(Po, Pio, P11),
@ = (Bo)(B1)(B2)(Bs, Ba, Bs)(Bs, Br, Bs)(Bg, Big, Bi1) £ LTk, T Ty
ZP(0<i<2)D3REB; (0<j<2)D3Tuy I ZEHET 3,

2ODERITITEZ S,

(1) Fp(r) # 0 27T 7 € G\(p) BELET S LT 3,

T I3 2.6 IC X > THEHATH BDT, 0o(1) = 05(1) =3 TH %, EHfE
#f (G, A) IZ Burnside-Frobenius DEFRZIHEH L T Oa(p) +0a(T) +0a(p7) +
Oa(P?1) = 212155, TNLD Oa(p7)+0a(*T) = 15TH 3, AiEH 2.210 Lo
T Oa(pr) # 12, 0a(¢?T) #£ 12 TH B DT, (Ba(p7),0a(0%*7)) = (6,9), (9,6)
THb, bLMELES oDROYIZP?ZEZ B LITED (Oa(07),0a(¢%*T)) =
(6,9) EAREL TEV, o7 & @27 13312 L, ZFFD generalized elation
Db, o Thp(pr) = Op(p?1) =0TH B, TNLD Og(p1) + Op(p7) =
Oa(pT) + 0p(p7) =64+ 0 =6 DK D LD, FARIC Oo(?T) + O5(p3T) = 9 B3
I RVASH

Folp)NFo(r) #0 ERET 5, ZD L ZE Fo(p) = Fo(r) = {Po, P1, P2}
ThHs, bLlp?=p" =pZiiitcTp e Py BHET 5% 61X, (Fo(G), Fr(Q))
& DR 3 DS Cd B, S IULHE 2.3 FET 5. H6>C Fpy ()N
F'po(T) = (Z) TH 55 973(907‘) = ep((pz’l') =0TdhH5s @VC“, G lZ Po\(F’pO(QD) U
Fp, (7)) EEERNEHT 5, $65T9 = |G|||Po\(Fp, () U Fp,(1))| = 6 23

ﬁ AAA

= ‘W*N‘GR‘G



BDID, TNIEFETH S, f>T Folp) N Fo(r) =0 DSER DY LD,

fHRE 2.6 12 & 2T (0a(p?7),08(0%7)) = (0,9) £ 7213 (9,0) BB D LD,
(B (0?7), 05(0?7)) = (9,0) E T3 &, Fo(p)NFo(r) =0 kb, P " =P, Th
2157, 0 EhiRTIREOTHEING P, € QODEET 3, foT, Pildp
TICESTEEI NG, TNRFETH S, 1>, (0a(p?1),08(¢*1)) = (0,9)
TH B, 10(# o) B Q2T DHFDET B, ZDOEEME25 XD rg € Fo(G)TH
%, By = (rg)\{Leo} € A LB &, EERREHERC LY Fp,(0)NFp,(7) = 0
%85, L "=LT, LB i3 rickoTHEENS XKL e (ro) H
FIETS, oT Lzt rOMAICI->THEHEINS, TNHFETH S,
IHLT()IEFEEZ S5k,

(2) TRTD p € G\(p) KNLT Fp(u) =0 LIRET 5,

T€G\(p) T35, TDLE Oa(T) < Oa(p7) < Oa(?1) E LTIV,
OA(T) + Oa(0T) + Oa(P*T) = 18 TH B DT, (0a(7),0a(p7),0a(¥%7)) =
(3,6,9) £721% (6,6,6) TH 5, #HiE 2.6 ICX>T T o1, ?7 TRTIIE L,
%Z$FD generalized elation TH 5, 7, o1, T DZNZNDHFLII Fir)(p)
DHBHILTH 5, mg = (FQ( ), Fr(p)) £ B &, mg 1 m DAE 3 DERS VI
TH 5B, Tlrg = PT|ng = @*Tlrg T, TIUIHH Lo %%’D ms @ elation TH 5%,
CZTCTlng DFDME T ELTEV, Tl IERre 2B TRTHHE
MEPEET 3, Lo IAND NS DERRE My, My, My &3 5%, My, My, My X
TRTCp ETIRESTEHEZINZDT, 205 3ODEMRIZG DT RTDH
BMEHIZ L > THEZI NS,

(0a(7),0a(97),0a(¢°7)) = (3,6,9) ERET 2, TDEE Fr)(p) =
Fira)(T) & Fro)(9) € Flroo)(07) N Flroo) (07) DD LD, 7, o7, °1 D
FETRTre TH2, bLM? £ M, M = M, M¥™ = M ¢tk
2EIBM € (ro) BEET 2RI M = M BR DD, ks,
M =M= M""IZM = M? 28 DT, ThiZFETH2, fto<
F(roo)(SOT) n F(roo)(‘P2T) E= {Loo,MO,Mla Mg} = F(roo)(SD) = F(rco)(T) T% %o
COGGIA T 1%2/5,

(0a(7),0a(7),0a(0%r)) = (6,6,6) EIRET 5, TDEZE Fi,\(p) C
Flroo) (T) N Flroo) (9T) N Flro) (¢°7) BIRY 32D 7, 07, @°7 DHFLIET R Trreg
THb, bLMPALMM =M, M =M £ %2 %5 7% M e (ro,) DERE
TBR6IEM =M HERY LD, @M% 6, M™=M =M 1ZM = M¢ %
HLDT, SNREFETH 5, 2T Firo)(T)NFpo) (07) = Firp) (9) TH 5,
BRI £ D Fro) () N Froo) (0°T) = Flroa) (07) N Firo) (9°7) = Flroo) ()
DR LD, TOHEYA T 2%15, O

filliE 2.7 LAlE 3.3 DIEATHVW O NERIZZ D/ — M ITB T 3 A
RERMPOBEERNRSRATH S, 2D/ — OB T EMESE DA
BB LEERZITIBRE ZLIT B, BYA 71, ¥4 72FIBIT 58D
CEDBEG D STD,[12,12] TH B DD L 7 vy 7 LOfEH (22 & LfL
12 ORFFHE O K L EMR EOER) IR 5 s, T o>WwTiE
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§5.1 & §6.10 TR 3,

HEE34 LLBEAIHEIZLELIE, RD3FAL 7D ENDH—255E
£2

473 (i) G={p1),
g (Po)(P1)(P2)(Ps, Pa, Ps)(Ps, Pz, Ps)(Po, Pio, P11),
¢ = (Bo)(B1)(Bz2)(Bs, Bs, Bs)(Bs, Bz, Bs)(Bo, Bio, B11),

Z = (Po)(P1)(P2)(Ps, P, Po)(Pa, Pr, P1o)(Ps, Ps, P11),

7 = (Bo)(B1)(B2)(Bs3, Bs, Bo) (Bu, Bz, Bio)(Bs, Bs, Bi1)

(i) o, 7, o7, PTDENEFNIIP, (0<i<2)D3REB; (0<5<2)
D37y I REET S, Fp(p), Fp(r), Fp(pT), Fp(p?T) DIEEBRD 2DD
REAIZAEWIZRD 62\, Fg(p), Fs(1), Fsler), Fa(p*r) DIFEED 2D
D7y JEEZHVIIRD LR,

9’(74 (i) G = {(p,1),

= (Po)(P1)(P2)(Ps, Pa, Ps)(Ps, Pz, Ps)(Ps, Pro, P11),
= (Bo)(B1)(B2)(Bs, B4, Bs)(Bs, Bz, Bs) (By, B1o, B11),
= (Po, P1, P2)(P3, Ps, Po)(Pa, Pz, P1o)(Ps, Ps, P11),

T = (Bo)(B1)(B2)(Bs, Bs, Bo) (B, Bz, B1o)(Bs, Bs, B11)

(i) pldP; (0<i<2)DIREB; (0<j<2)DI3 7Ty 7 Z2EET %, G
j:FBO((p) @ﬁ @7U /7%.%‘3—% G iBo\FBO(QD) BI\FBl( ), BQ\FBZ(QD)
DE7Tay 7HEE PRIEANER T %, (1) 13 Fg,(¢) & Fp,(¢) DEG DT
vy 75 EIERN/ERT 5,

175 (i) G={p71),
= (Po)(P1)(P2)(Ps, Ps, Ps)(Ps, Pz, Ps)(Po, P10, P11),

?‘12‘612‘6

Ny

®

@ = (Bo)(B1)(B2)(Bs, By, Bs)(Bs, B, Bs) (Bo, Bio, B11),

7 = (Po)(P1)(P2)(Ps, Ps, Po)(Pa, Pr, P1o)(Ps, Ps, Pur),

7 = (Bo)(B1)(Bz)(Bs, Bs, By) (B, Br, B1o)(Bs, Bs, B11)

(i) pld P, (0<i<2)D3REB;, (0<j<2)D37Tuy 7 2EET
B (1) 1E Fp () (0<i<2) & Fy (o) (0< 7 <2) LEBIHERT 3, G
Pi\Fp.(0) (0<i<2) & B\Fs, (¢) (0<j < 2) LERNHERT 5,

ROMEIZHE 3.6 ZiHT 2DICLETH 5,

@E35 G=(p,7) L, BHEAEKRET S, dL ¢ & 7 BHELIFHEN

3.6 LLGEAEABRIZLEGIE RD3DDYAL 7D ENh—o0
T DB EZEE L TR 3,

Y147 6 (i) G={(p,71),



121

Po)(P1)(P2)(Ps, Pa, Ps)(Pes, Pz, Ps)(Po, Pro, P11),
Bo)(B1)(B2)(Bs, Bs, Bs)(Bg, Bz, Bs) (Bg, Bio, Bi1),
Po, P1, P2)(Ps, Ps, Ps)(Ps, Pz, Ps)(Po, Pro, P11),
7 = (Bo, B1, B2)(Bs, Bs, Bs)(Bs, Bz, Bs)(By, B1o, B11)

() pld P, (0<i<2)D3RE B; (0<j<2)D37Tuvy 7 Z2EET 5,
(P*T)E P & B (3<4,j <11) DA D ETHIEANHERT 5,

Y1477 (i) G={p,71),

@ = (Po)(P1)(P2)(Ps, Ps, Ps5)(Pe, Pz, Ps)(Po, P10, P11),

(ﬁ = (BO)(BI)(B2)(B37 B47 BS)(B& B7) BS)(697 8107 811)7

7 = (Po, P1, P2)(Ps, Ps, Pa)(Ps, Pz, Ps)(Po, Pro, Pr1),

T = (By, B1, B2)(Bs, Bs, B4)(Bs, Bz, Bs)(Bo, Bio, B11)

(i) pldP, (0<i<2)DIMEB; (0<j<2) D37y I ZEET 5,
(pr) 3P, & B (3<14,j <5)DMifFD ETHIERIERT 5, (1) 3P
& B (6<4,j<11) DD LTHIERNIEMRT 5,

’5”(7 8 (i) G={p,1),
(PO)(Pl)(P2)(P3,P4,P5)(P67P7aPS)(P97P107P11)
= (Bo)(B1)(B2)(Bs, By, Bs)(Bs, Bz, Bs)(By, Bio, B11),
= (Po, P1, P2)(P3)(Ps)(Ps)(Ps, Ps, Pr)(Ps, Pro, P11),
= (Bo, B1, B2)(Bs)(Ba4)(Bs)(Bs, Bs, B7) (B, B1o, Bi1)
) plEP, (0<i<2)DIREB; (0<;j<2)D3 7Ty 7 ZEHE
o ()X P; & B; (3< 4,5 <5) DGO ETHEIEANERT 5, (o)
ci Pi EB; (6<1,j<8) DD LETHIEANEHT 5, (o) 3P & B;
(9 <4,j <11) DGO ETHIERN/EAT %,

HE 3.7 LbLEASBRIALLIZTrDINEZBEBHLTRDYAL S
BRI 5,

179 (i) G={p1),

= (Po)(P1)(P2)(Ps, Ps, Ps)(Ps, Pz, Ps)(Ps, Pio, P11),

= (Bo)(B1)(B2)(Bs, Bs, Bs)(Bg, Bz, Bs)(Bo, Bio, Bi1),

= (Po, P1, P2)(Ps, Ps, Po)(Ps, Pz, P10)(Ps, Ps, P11),

T = (Bo, B1, B2)(Bs, Bs, By) (Ba, Bz, B1o)(Bs, Bs, Bi1)

i) pld P, (0<i<2)DIHEB; (0<;j<2)D3 7y I %2EET 3,

/\/\/\

/\ ﬂll*\l“Gz?“G

LNV Y

BEED GHP = 0O\(Lo) EFIEAITAR T, G\{1} VIR ZH1
2aUR ol r DICIHEZEHTZ L 90D T A T 2 2 L3 ThoT-,

84 GO T DF 774 VR EXETH S8
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COFiTIMRE 21 DY ETREZIRET %,
RE 4.1 GF O\(Lo) EFIEHITH 5,

CDEZETRTCD p € G\{1} ld 7 D L, 28l & T % generalized elation
Th 5,

HE 4.2 BAH1BREISR,
R 4.3 BA 23ISR,
HRE 44 LLEAIBEIBZLSIIRDIA TR 5,

F4710 () G=(p,7),
= (Po)(P1)(P2)(Ps, Py, Ps)(Ps, Pz, Ps)(Ps, Pro, P11),
@ = (Bo)(B1)(B2)(Bs, By, Bs)(Bs, Bz, Bs)(Bg, B1o, B11),
= (Po, P1, P2)(Ps, Ps, Po)(Pa, Pz, P10)(Ps, Ps, P11),

T = (Bo)(B1)(B2)(Bs, Bs, By) (B, Bz, B1o)(Bs, Bs, B11)

(i) G 13 P ERIEENAERA L, |F5,(7)| = |F5,(¢7)| = |Fp, (%) = 3T
H 5,

BE45 JLEAADBERIZLSIE, RDA4DDY AL TDENhp—Doh
3,

14711 (i) G=(p,7),

? = (P07 P17 P2)(P37 P47 P5)(P6, P7a PS)(PQ, PlOa Pll))
é\bj = (807 Bla B?)(B3a 34) 35)(36) 877 BS)(B% BlO, Bll),
T =

2*2‘62‘6

(Po)(P1)(P2)(Ps)(P4)(Ps)(Ps, Pz, Ps)(Po, Pro, P11),
= (Bo)(B1)(B2)(Bs)(B4)(Bs)(Bs, Bz, Bs)(Bo, Bio, Bi1)
(i) G P & BORAD LRI 5.

47 12 (1) G= (g&, ),

= (Po, P1, P2)(Ps, P4, Ps)(Ps, Pz, Ps)(Pa, P10, P11),
(B()a Bly 62)(637 847 85)(86a B7a BB)(BQa 8107 Bll)
(Po)(P1)(P2)(Ps)(Ps)(Ps)(Ps, Pz, Ps)(Po, P11, Pro),
7 = (Bo)(B1)(B2)(Bs)(B4)(Bs)(Bs, Bz, Bs) (B, Bi1, Bio)
(ii) GIZ P & BOWMS O ETEIEANZERT 5,

54713 () G =(p,7),
= (Po, P1, P2)(Ps3, Pa, Ps)(Ps, Pz, Ps)(Po, P1ro, P11),

(807 Bla BQ)(B31 84’ 85)(867 B7) BS)(BQa 8107 Bll)
(Po)(P1)(P2)(Ps3)(Ps)(Ps)(Ps)(Pr)(Ps)(Ps, Pro, Pr1),
= (Bo)(B1)(B2)(Bs)(B4)(Bs)(Bs ) (Br)(Bs) (B, Bio, Bi1)
i) GIZP & BOWAD ETHIERNCERT 5,

wf\

Z*\Z‘GH‘G
I

\122\12‘622‘6
I

N



1714 (i) G={p,1),

= (Po)(P1)(P2)(Ps, Ps, Ps)(Ps, Pz, Ps)(Ps, P10, P11),
Y= (Bo)(31)(32)(33,34,35)(36,37,38)(39,3107311),
f = (Po, Pl, PQ)(P3)(P4)(P5)(P6, P7, 'PS)('PQ, Pll, 7’10),
7 = (Bo, B1, B2)(Bs)(B4)(Bs)(Bs, Br, Bs ) (B, Bi1, Bio)
(i) GIZP &EB DGO ETHIEAN/ERT %,

WEE 46 JLLEASHEIZLELITRDY A THHRT 5,
L4715 (i) G = (p,1),

ARV

@ = (Po)(P1)(P2)(Ps3, Pa, Ps)(Ps, Pz, Ps)(Po, Pio, P11),
@ = (Bo)(B1)(B2)(Bs, By, Bs)(Bs, B, Bs) (B, Bio, B11),
7 = (Po, P1, P2)(Ps, Ps, Po)(Pa, Pz, P1o)(Ps, Ps, P11),

7 = (Bo, B1, B2)(Bs, Bs, Bo) (Ba, By, B1o)(Bs, Bs, Bi1)

(i) G I3 P & BOW LD ETHEIEAN/EMT 5,

PEEXD GWBP=0\(Le) LHIEAITHEHLIE6 DDA TWHEI 5
Z EDTho T,

§5 9147 1,2,---,9

COEITIEIA 710654 TIEFTOHRI SR VI LERT, U
8 A4 7TIZBT STD, (12, 12] DFGAETTIIDO—H 3 (2% 3 DE -1 12 I
THHD) ZEZBILILL>TRING, 4 T 1ILDWTDARL, FRY
(FE L

§5.1 917 1

HWE3IDIL T 16,0t 7DP L BLIIEBIIBEAZHECHRET
5 LaHEkS,

#HE 511

» = (zo0)(z1)(x2) (3, 24, z5) (6, 27, 28) (29, T10, T11)

(z12)(213) (z14) (215, T16, T17) (T18, T10, T20) (21, T22, T23)
(z24)(z25)(z26) (T27, T28, T29) (T30, T31, Z32) (%33, T34, T35)

(236, 48, T60) (%37, Ta9, T61) (38, T50, T62) (£39, T51, T63)

(240, T52, Tea) (241, T53, Te5) (Ta2, T54, Te6 ) (T43, T55, T67)

(244, T56, T68) (245, T57, T69) (T46, T58, T70) (Ta7, T59, T71)

(z72, T84, T96 ) (%73, T85, To7) (T74, T86, T98) (T75, T87T, T99)

(z76, 88, T100) (277, T89, T101)(T78, T90, £102) (T79, T91, T103)

(z80, Z92, T104) (81, T93, T105) (T82, T94, Z106) (%83, 95, £107)

(z108, Z120, Z132) (€109, Z121, £133) (T110, Z122, £134) (€111, T123, £135)
(112, T124, 2136 ) (T113, T125, T137) (T114, T126,Z138)(Z115, T127, T139)
(2116, T128, 140)(T117, T129, Z141) (T118,T130, T142) (2119, £131, T143),

7 = (z0, 21, 22) (3, T6, T9) (T4, 7, T10) (25, T8, T11)

(%12, 213, 214) (215, T18, 21)(T16, T19, T22) (T17, T20, T23)
(w24, T25, T26) (T27, T30, T33 ) (T28, T31, T34) (%29, T32, T35)
(z36, 61, T50) (237, Te2, Ta8) (XT38, T60, T49) (Z39, T64, T53)

123
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(=40, @65, 51) (41, T63, T52) (Ta2, Te7, T56) (€43, T6s, T54)

(%44, T66, T55) (T45, T70, T59) (T46, T71, T57) (T47, Te9, T58)

(@72, 285, 98) (73, 86, T96 ) (T74, T4, Tor)(T75, T88, £101)

(z76, 89, T99) (T77, 87, 100) (278, 91, T104)(Z79, 92, T102)

(%80, 90, 103) (%81, T94, T107)(Z82, T95, £105) (283, T93, T106)

(2108, Z121, ©134) (%109, Z122, £132) (Z110, 120, £133) (T111, T124, T137)
(z112, z125, %135)(T113, 123, Z136 ) (€114, 127, £140) (%115, T128, T138)
(z116, 7126, £139) (117, £130, T143)(T118, 131, 141) (%119, T129, T142),
ZZTze{p,B} TH3,

Zoo Lo, o2
@E5.1.2 (1){0,1} FD3x3fTIX = | 710 Z11 ZTi2 | = (Zij)o<ij<2
T20 T2,1 22
é: f,g ESym{O, 1,2} 0:_)?‘1‘[/‘(, X(f,g) = (yi,j)osi,jsz %f yi,j = .'Eif—l’jg—l (O S
i, <2) TEET S, FlZr,se {1,2} KHLTXI) = X0 LB, &
ZTf= (0, 1,2) Th 5,

Co |03 O5 O3
- oy 4 03 Cl C’2 03
| o AE
(ii) ®; % {0,1} E® 12 x 12175 o.lC C G 2EPE0 2B
Os|Cy C3 C

HLT2, TITTC;(0<i<3)1F3 x3KETIITH 3,

Co C4 Cy Cs
Xo X1 X X3
Xo(l’l) Xl(l’l) Xg(l’l) X3(1’1)
X0(2’2) X1(2’2) X2(2’2) X3(2’2)
TR EELET S, TIZTC (0<4<3)XKEITHITX; (0<1i<3)

33 x 31751 TH %,

(iii) @, % {0,1} £ 12 x 121751 Ex

Co Ch Co Cs
Xo X4 X2 X3
Xo®) x;, @0 x,@D x,21)
X, x,02 x,12)  x,(1.2)
Ero2EA/ETSE, 2ITC (0<i<3)IFKEFTFITX,; (0<i<3)

123 x 3175ITH 5,
(V) X = (xi,j)OSi,jﬁll & f S Sym {0, 1,---, 1].} GCYEILL"C, {0, 1} o
12 x 12790 X7 = (yij)o<ij<n 2 yij = T5-1; (0<4,5 <11) TEET %,

ﬁﬁ 5.1.3 f\'—i’: & 7\\:' v 7 @%%'ﬁfﬁ' Do, - -+, D143, Bo, ey, 3143 K;@Fﬁ:j‘
5547 1D DDESITINDORLD 36 171
So S1 SolAy A AL | A A AT A, A A
Hi=| S Si S|By B/ B |B, B/ B”|B, B B
Se S; Sslcy, ¢f ¢\, of off\c, ¢f ¢f
THEzZons, 2 Z TSy, -+,S58 € Dy, Ag, By, Cy € ®q, A;, B;, C; € B3 (Z =

(iv) ®s % {0,1} LD 12 x 124751 £



WE5.1.4 FES13DTIH, ZEELRY, foTI¥AL 7 113
572\,

I12 J12 J12
SRR HH\T = | Jip Iy Jio | RO BT RS w», L
J12 J12 112

LEBoarvEa—FZ2H0TIDX) BITH H BFELZWI L23bd
By T T3 12 RDEANATHNT Jip 1312 x 12 £ 1175 TH 5, O

FARLBRL VAT 2, ZA 7 IR SR EBTH D,

§6 417 10,11,---,15

COHEITIEIAL 7100694 T 15 ET2EZ2 5, BRETIZYA 7 15
DAMZERZ 5w EBghoTw3, RIZVA 7 108 oW %
AT ZEILT B, RBEEYAL 7 15100 TEEFTH 3,

§6.10 ¥17 10

fE44DFAL T 1005, o & 7D P L& BLIZBI 2R ZHEICIRE
T5ZLEMBHEKS,

fERE 6.10.1

¢ = (w0, x1,22) (23, T4, T5) (T6, T7, 28 ) (Z9, £10, T11)
(z12, 213, T14) (715, T16, Z17)(Z18, T19, T20) (T21, T22, T23)

(z24, T25, T26 ) (@27, T28, T29) (T30, Z31, £32) (T33, T34, T35)

(36, 48, T60) (37, T49, T61)(Z38, T50, T62) (T39, T51, T63)

(240, 52, T64)(T41, 53, T65) (42, T54, Te6 ) (T43, T55, T67)

(z44, 56, T68) (T45, T57, T69) (T46, T58, T70) (T47, T59, T71)

(z72, T84, T96 ) (%73, T85, T97)(T74, T86, Tos ) (T75, T87, T99)

(276, 88, ©100) (%77, T89, T101)(X78, 90, T102) (T79, T91, £103)

(280, 92, £104) (%81, T93, T105)(*82, T94, T106) (T83, T95, T107)
(2108, T120, Z132) (%109, 121, £133) (110, T122, ©134) (T111, T123, T135)
(z112, T124, T136) (T113, T125, £137) (T114, T126, T138) (T115, T127, T139)
(116, Z128, Z140)(T117, T129, ©141)(T118, £130, T142) (T119, ©131, T143),
ZZTze{p,B} TH%,

T = (po,P12,P24)(P1,P13,P25) (P2, P14, P26) (P3, P15, P27)

(P4, p16, P28 ) (D5, P17, P29) (P6, P18, P30) (P7, P19, P31)

(ps, P20, 32) (P9, P21, P33) (P10, P22, P34) (P11, P23, P35)

(P36, P72, P108) (P37, P73, P109) (P38, P74, P110) (P39, P75, P111)

(40, P76, P112)(Pa1, P77, P113) (P42, P78, P114) (P43, P79, P115)

(P44, P80, P116)(Pa5, P81, P117) (P46, P82, P118) (P47, P83, P119)

(pas, P84, P120) (P49, Pss, P121) (P50, P86, P122) (P51, P87, P123)

(P52, Pss, P124) (P53, P89, P125) (P54, P90, P126 ) (P55, P91, P127)

(ps6, P92, P128) (P57, Po3, P129) (P58, Po4, P130) (P59, P95, P131)

(P60, P96, P132) (P61, Po7, P133) (P62, P98, P134) (P63, P99, P135)

(P64, P100, P136 ) (P65, P101, P137) (P66, P102, P138) (P67, P103, P139)
(p6s, P104, P140) (P69, P105, P141) (P70, P106, P142) (P71, P107, P143),

7 = (Bo)(B1)(B2)(Bs, Bs, By)(Ba, Br, B10)(Bs, Bs, B11)

(B12, B14, B13)(Bi1s, Bis, B21)(Bis, B19, B22)(B17, B2o, B23)
(B24, B2s, B26)(Ba7, B3o, B33)(Bas, B31, B34)(Bag, B2, B3s)
(Bss, Br2, B1os)(Bar, Br3, B1o9)(B3s, Bra, B110)(B3g, Brs, B111)
(Bao, Brs, B112)(Ba1, Br7, B113)(Ba2, Brs, B114)(B43, Brg, B11s)
(Baa, Bso, B116)(Bas, Bs1, B117)(Bas, Bs2, B118)(Bar, Bs3, B119)

125
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(Bas, Bsa, B120)(Bag, Bss, B121)(Bso, Bgs, B122)(Bs1, Bg7, B123)
(Bsz2, Bss, B124)(Bs3, Bsg, B125)(Bs4, Boo, B126)(Bss, Bo1, B127)
(Bss, Bo2, B128)(Bs7, B3, B129)(Bss, Bo4, B130)(Bsg, Bos, B131)
(Bso, Boe, B132)(Bs1, Bo7, B133)(Be2, Bos, B134)(Bs3, Bog, B13s)
(Bs4, B1oo, B13s)(Bes, Bio1, B137)(Bes, B1o2, B138) (Be7, B103, B139)
(Bss, B104, B140)(Bsg, B1os, B141) (B0, B1os, B142)(Br1, Bio7, B143)

##¥8 6.10.2
(i) GlZ P EXRD 16 HOBEZE KD,

Qo = {po, p1, P2, P12, P13, P14, P24, P25, P26 }

Q1 = {p3,p4,p5,P15, P16, P17, P27, P28, P29 },

Q2 = {pe, p7, P8, P18, P19, P20, P30, P31, P32},

Q3 = {p9, P10, P11, P21, P22, P23, P33, P34, P35 },

Qa4 = {p36, P48, P60, P72, P84, P96, P108, P120, P132 }
Qs = {p37, pa9, P61, P73, P85, PO, P109, P121, P133 },
Qe = {p3s, P50, P62, P74, P86, P98, P110, P122, D134},
Q7 = {p39, P51, P63, P75, P8T, P99, P111, P123,P135 }
Qg = {P40, P52, P64, P76, P88, P100, P122, P124, P136 )
Qo = {Pa1, P53, P65, P77, P89, P101, P113, P125, P137 }
Q10 = {p42, P54, P66, P78, P90, P102, P114, P126, P138 }»
Q11 = {p43,Ps5, P67, P79, P91, P103, P115, P127, P139 }5
Q12 = {Paa, P56, P68, P80, P92, P104, 116, D128, D140},
Qi3 = {P45,P57,p69,1781,P93,P105,P117,p129,p141},
Ql4 = {P46»P587P707P82,P94y1’106:P118»P130,P142},
Q15 = {pa7, P59, P71, P83, P95, P107, P119, P131,P143 }

(ii) G 1Z B1&X D 18 HO#E % K>,

Co = {Bo, B1, B2},

C1 = {B12, B13, B14},

C2 = {B24, Bas, B2g},

C3 = {B37 B4; B5’ 367 B7» BSy By, BlOa Bll}y

C4 = {Bus, Bis, B17, B1s, B1g, B20, B21, B22, B23},

Cs = {B27, Bag, B2g, B30, B31, B3z, B33, B34, B3s},

Cé = {B36, Bas, Bso, Br2, Bs4, Bos, B1os, B120, B132},
C7 = {Bz3r, Bag, Be1, Br3, Bss, Bor, Biog, B121, B133},
Cg = {Bss, Bso, Be2, Br4, Bss, Bog, B110, B122, B134},
Co = {Bzag, Bs1, Be3, Brs, Bsr, Bog, B111, B123, Bi3s },
Ci10 = {Buo, Bs2, Bes4, Brs, Bss, B10o, B122, B124, B136 },
C11 = {Bu41, Bs3, Bes, Br7, Bsg, Bio1, B113, B12s, B3},
Ci2 = {Ba2, Bs4, Bes, Brs, Boo, B1o2, B114, B126, B13s},
C13 = {Bu3, Bss, Ber, Brg, Bo1, B103, B11s, Bi27, B13g},
C14 = {Bua, Bse, Bes, Bso, Bo2, B1o4, B116, B128, B14o},
C1s = {Bas, Bs7, Beg, Bs1, B3, Bios, B117, B129, B141},
Ci6 = {Bus, Bss, Bro, Bs2, By, Bioe, B11s, B130, B142},
C17 = {Bur, Bsg, Br1, Bss, Bos, B1o7, B119, B131, B143}

do = Po, 91 = P3, G2 = P6, 43 = P9, 44 = P36, g5 = P37,

96 = P38, 47 = P39, 48 = P40, 99 = P41, 910 = P42, 11 = P43,

q12 = P44, 913 = P45, q14 = P46, 415 = P41,

Co = By, Cy = Bya, Co = By, C3 = B3, Cy = Bys, C5 = Boy,

Cé = Bss, C7 = B3y, Cg = Bsg, Cy = Bsg, C1o = By, C11 = By,

Ci2 = By, Ci3 = Bys, Ciy = By, Cis = Bys, Cig = Bus, Ci7 = By
CE%(O 0 S ) S 17, 0 S ] S 15 &Cf@LTmi,j = |Czﬂ(qj)[, Di,j = {C\f €
Gl C* e (Qj)} EEL, C@E:‘é?mi,j = |Di,j| (0 <i1<17,0<5 < 15)"6‘



B2, Fmi 130 L qOBMYFITESTC & Q IKDRIHKEL THRE S,
¥ 72 M = (myj)o<i<i7, o<j<1s & 8B <o

% 6.10.3 (i) 0<4,i(#) <1TITHRLT

15 { 0 if {i,9} € {{0,3}, {1,4}, {2,5}}
> DDy V=4 G\{1}  if6<i,i(#) <17
=0 G

otherwise

(i) 0 <i< 17T LT

12(7) if i =0

15 12(pT) ifi=1

> " Di;D; N =4 12(p?7) if i =2
=0 12 if3<i<5

12+G\{1} if6<i<17
fiE 6.10.3 DRERICHHALEEZEL TROMEZRT 5,
#E6.104 () 0<4,7(#) <17TIKHLT

15 0 if {i,i'} € {{0,3}, {1,4}, {2,5}}
i=4 8 if 6 <14,4(#) <17
9 otherwise

12 if3<:<5

15 36 if0<i<2
20 if6<:<17

15
me=12
j=0
ﬁﬁ 6.10.5 0 S 7 S 17 0:%[./‘( mi’o,mi’l, e, My 15 01)’@?%%@1,"(
RIZ—HT 5,
. . f N . .
()0<i<?2 ;et;’c,oom 03333, 0011 011334,
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Theorem There are no projective planes of order 12 addmitting a collineation
group of order 9.

Corollary If G is a collineation group of a projective plane 7 of order 12,
then G is cyclic and |G| divides 3 or 4.



