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1 Introduction

Moy #8815 T extended Golay code REELREFZRZLTNEL T
FlREHELNTVS, MOBME (52D WIEEICEVE) BEMT
%code & LT Jo: 2 BMEATHE X 100 @ code Z4#RE LT (2], Z D
BT 20044 12 AOFEBEHOEESTHERLTND), EbbDcodellH
E E@Eﬁ%?ﬁﬁﬁéﬁ’ﬂ@l{’ﬁﬁ LTW5, 100 R T OELBRIRIERZ b o8
T HCHAEBEOEEEZFASTHADI L INETHLRA TV D
@%% 64 KD B HFIHEBREEE B CREIC S D self-dual code 2585 %
eS0T, T I THEE O code DRERL, FEE-D1T X neighbor 72 £ D
HHEIZOWTERD, BEICOVWTOHERZIERNII MAGMAIL LS D
DTHD,

2 Preliminaries

IITIE, BEOBE, BIUOR DOBHTEELRRIER-TER
WZoOWTIRRB, BELIF[S, 5| 28BRanii,



GEEEQLOEMEEL L oc GIZHLTFix(o) = {i € Qlo(i) = 1}
LB, ¥RIG)={olc*=1,0c#£1} T3,

C(G, Q) = C(G,|Q]) = (Fix(o)|c € I(GQ))*
&R,

EE 2.1 ([3])). GIEQLOBE#REL L D 2R S Q] @ self-orthogonal
code & 5%, ZDEE D CC(G,Q) MY LD,

<M HE LI TV A BIER BEAAEEIZ BE U7z self-orthogonal code I
C(G, Q) E—FHLTNBRZERE, ITNHLIZDWTIE[3, 5] 285BI
72U,

self-dual code IZEE T2 & ZDEEL Y G-FRE 7 self-dual code 73
FETA2BIEC(G,Q) Dsubcode & LTHEBNHZ LIERD, SBIC
C(G,Q)* # self-orthogonal ® & = IZfR Y G 2MEE T 5 self-dual code 73
FETDITRERDDZEIRD, LLLARLTXTCOME 2 DK
B LILERTAEAICR CG, Q) RAaEME2oTLEY, 22
M D G-FE 72 subcode ZER S R THARHRY, £ZTIZ Tk, 1<
ONDOME 2 ORBEEREFOHEILONTEET 5,

100 IREA T DFIEBEHRE TH L 20O/ E 2 DA BERZEFOL DN
YER T % self-dual code THIGN TV AL DIZLULTOBEY THD, RDH
% Jy @ code LIAMT C(G, Q) B & self-dual code TH 5,

G parameters
Mo, Ma:2 | [22,11,6] | shorter Golay code
Moy [24,12,8] | extended Golay code
25.1.(2) | [8,4,4] | RM(L,3)
2:L5(2) | [32,16,8] | RM(2,5)
Ja [100, 50, 16] | see [2]
T, J2:2 | [100,50,10] | see [2]

= = RM It Reed-Muller code T 5, —#&12 RM (m, 2m-+1) = C(27™+

Lomy1(2), 22+ ¢ Z id self-dual code TH %,

FRD@EY self-dual code BTFET B THREMEN B 5 DT C(G, Q) 7% self-
orthogonal THHBEILRBDTH B, W DVDME 2 ODTHAEE
BEFEO L D72 100 IREAT ORAEEHEE T C(G, 0)* A3 self-orthogonal 1=
72 B DIFRICH I T2 self-dual code LASMZIE C(54(3),40), C(J,,100) &
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Q] = 64 DHFBE LAV, C(S4(3),40) DHEEITITEBIT self-dual code
BREEET, C(Jy, 100) DB EICHRICH Tz code LIAMTIZFE L2V
Bl 2 THEDIDII4RDEZATHD,

3 n=064

64 R DFEIHBHRIITEH CTAES L L BHLATVD, TDI BN
< DInOfE 2 DERBEERFED. 732 C(G, Q)" 2% self-orthogonal (272
ZOEI6ETHD, TOFT, ETROBEEZ D,

G=20:(33:8,), 20:A; 2°:Us(3), 2%:As, 2%:54(3)
DNFNPTHS L5, WEROBAICS O = O(G, 64) i [64,43, §
code TH CREEEEIZ 28 : 55(2) TH Y. C* i self-orthogonal [64,21, 6]
code TH 2D, CITiE G-FE 7 self-dual code BEEN TV L TREMER S
50T, C ®subcode ZFH ML LV, FERNANAEZLREM,
ITCHRCZ EEZAVTHNS,

EE 3.1 (Mallows-Sloane [8]). & & n ® doubly even self-dual code
minimum weight # d &5 & & d <4 [%} +4 DREY L0,

EHE 3.2 (Rains [9]). £ & n O singly even self-dual code ® minimum
4[£] +4 n# 22 (mod 24)

ALY 32D,
A[Z] +6 n=22 (mod 24)

Weight%d&Ték%dS{

n=64D&EITITd<12&E25, T7205 weight 12 BLT D codeword
NDUBHTEET D, £ CTC D weight 12 LLF D codewords % G-orbit {2
SRELEINOLDOAREN D code #HER L., SBIKFNREZBLLIILT
self-dual code BTFET D5 E 9 DEFANIT L,

EH 3.3 ([4]). 25: Ag- K% 72 self-dual code £

(i) 2 >D[FEMEZ: extremal singly even [64, 32, 12] code,

(i) 42 (3B 2-292/L[FE) @ doubly even self-dual [64, 32, 8] code,
RS, b D code DEREAEBIT2°: 43 TH D,

FHEDIETHE LTHB & 25:(38:5,), 25:Us(3), 2°:54(3) ~FREARE &
64 O self-dual code ITTFEEL 2N L LD,



EE 3.4, 2604, C 20: A 22O TEHE 3.3 THE LN 6 H O self-dual code
1228 Ar-ARETHBR, 20:4,-FE2E X 64 O self-dual code IIMITIE
FELR,

16EDS HEVO L ELRL G, 64) 25 ORDADDY T RIS
BT LK,

C(G,64) | C(G,64)* | § of such G
(64,45, 4] | [64, 19, 16] 1
[64,48,6] | [64, 16, 16] 3
64,49, 6] | [64, 15, 16] 6
[64,51,4] | [64,13,16] 1

IREONWTROEEITE G-RE 7 self-dual code [IFELRWNWI &
Db,

DRIz LD, W ok 2 0RREEREREOHE. FIhERE
PAYEET % self-dual code 1% 64 IR TI% 26: Ag N E B FEEE L UTERT
HHD6ELARNENIRRIFELNI,

FHE 3.3 TR LI code D H HIEFER H O T minimum weight 73 12
D& O % Dy, minimum weight 38 Db D% Dy, Dy &§ %, weight enu-
merator Wp, (i =1,2,3) i

Wp, = 1+ 2456y°% + 11264y™ + 223020y + - --
Whp, = 1+ 120y° + 5376y + 455196y + - - -
W, = 1+ 64y° + 4256y + 455084y™® + - - -

Lid, n o= 64 DA D extremal (T72% % minimum weight 12) O
code @ weight enumerator FE—RIZRD L 5 R THRLH TN D,

% 3.5 (Conway-Sloane [6]). n = 64 ® extremal singly even self-
dual code @ weight enumerator {d

Wear = 1+ (1312 4+ 168)y™ + (22016 — 648)y™ + -+ (14 < 5 < 104),
Weas = 1 + (1312 + 168)y™* + (23040 — 640)y™ + -+ (0 < 5 <277)

OVTNHTH D,

LB%OD 2 7 5 AT OWTIHERGBICHIE LRV D L 2RT L B iR, REIEL
K (RILARE) WRARRBERVRLVTE, -
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Conway-Sloane[6] TiT % 3123 LT code DIFME, FHEEFEELTE] &
WHRBERHEh TV, ZORMBEICE L TRED Huffman (2 X 533
(12 EAUER D B 1o\ TR & BT B,

| 8
Wea1 | 14, 18, 44
Wsapn | 2,8, 9, 10, 16, 23, 30, 32, 37, 40, 44, 64

Fx O Wp, O weight enumerator Z#H 5 & [ = 184 D Weyn O weight
enumerator THB I ENDND ., Diid I ETHEERMOLN TR
7z weight enumerator b2 code TH D Z & B35,

% 3.6. 3 = 184 Th D Weyo @ weight enumerator # %D singly even
self-dual [64, 32, 12] code BFEET D,

4 Characterization of D, Dy, Dj

LT, BoNEEE 64D code DT T T D OREOTEIT O,

V%F, E2mRTED~T bAVERELEA T e D2RFERNQ 272
ETB, VO BEBONI M ETEREL2Au, v Qu—v)=0T
HHEZIIDTHEST LICLYHERS Z T 7 % affine polar graph &V
V05 (q) TRT,

m=3,q¢=2 QB+ FATOREEEZLD, A(VOF(2)) = 2%
(0F(2):2) THHIERHLNTVWAS, ZIZT, OF(2) & 4 TH Y,
0F(2):22 8 THDZLILEET .

A7 RV 0%EET VO] (2) © maximum clique set (FERERES THRKR
Db D) XV OBREFREE 5 Z2H (maximal totally isotropic subspace)
KEENDANZ POERICHRDRY, 12fix LTEREZ X LB,
| X[=8Thsd, ZDEZ

0= {X°|0 € 2°:012)}

LB L0 =120THB (X D2 (0F(2):2)-orbit DF 13 240 Th
B, 2:07(2) Tl 2oL NG,)

D ={0)
ERFRETE, LD code &35,
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£ 4.1 ([4]). D iZ doubly even self-dual [64,32, 8] code T Aut(D) =
2602-(2) v@% 50

0] =120 TCH 22 Lnb DI D, LRMETH B Z &Bbnd,
X1, Xo € O LTI XINX,| = 0,2, 800 TIMNERD, | XaNX,| =2
DEE X+ Xo|=12ThH%,

W = <X1 +X2[X1,X2 €0, ]X1 ﬂXQI = 2>
L3 & Wit|64,31,12] code & 725,

FIE 4.2, Wi D OIEhiC D, & FME7: self-dual code & Ds L EME 72
self-dual code &1,

TOEHICELD code 1T F T T VOF(2) FRWTHERT S Z LD H
F D,

EE 4.3, C(2°9: Ag, 64) 1713 6 HD self-dual code 23& 73, EV D35
T OORbYIZE D —HD25:05(2)-orbit & DT LICENFELND,

FE 4.4 FBICLTHO VE(2) Teode 2R L THD L

graph code
VO;(2) | [64,56,4]
VOg(2) | [256,127]
VOg; (2) | [256,211, 8]
VO(2) | [1024,501]
VO,(2) | [1024,803]

L2, VOS2 0 & D Lo ITidabizan,

5 Neighbors of [64, 32, 8] codes

= = Ti% Dy, Ds @ neighbor iIZ oW TE 2 5, S n D self-dual code
C, C' 7 neighbor Th 3 L3 dim(CNC) =n/2-1THD LI Do
D1, Dy, D iZE I neighbor DREERIZS 5.

C % self-dual [n,n/2,d] code &35, M & C ® weight d ? codeword
I L OFTR LT B, jETRTORSD LD codeword &F 2.

z "M =]
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DIRE 7B s BT B L&, Co = (2)*NC E3B< & dim(Cy) = n/2—1
T 0. (Coz) & (Cox+y) (y € C\Cy) iTEH LS C D neighbor TH*
= C @ weight d @ codeword & E RV HDIZR>TWD, rankM =1t
BIEEDL D 2 codelx 2 x 2V HEDH D,

C = Dy, £721% D3 DBEAEEZ T2, 21 DD neighbor I extremal
BLORBHRLIFEROFETTRATELNDS Z LITEET D,

C = Dy DA rank M = 32 £ 725 DT Dy, D3 ASMTIZ2 0,

C = Dy DB rank M = 282D T2x2* = 32D code PF LN D
B 16 {E 7 extremal singly even (5 51212 Dy) & 168D doubly even (5
5121k D) BELND, IBETOREWVICEEL RSO T, extremal
singly even ® 1 5% F, doubly even ® 1 5% E, &35, Aut(E;) =
28.23 93 L4(2), Aut(E,) = 28.23.2.23.14(2) & 72 %, weight enumerator {X

We, = 1+ 2464y + 18432y + 226604y'® + - - -
W, =1+ 8y® + 3136y"* + 454972y + - --
LB, Bt f=T20 Weyp @ weight enumerator (272> TV D,

B D HFETE 5T Ey @ neighbor /2 & 8 = 24 D code HFIE
TAIEBNTIND,

TIR 5.1. §=24,72 T 5 Weyo @ weight enumerator Z % -2 singly even
(64,32, 12] self-dual code WTEIET 5,

2% Xk
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