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Triply even codes IZD>C

SARTRS - TR BIE #— (Koichi BETSUMIYA)
Graduate School of Science and Technology, Hirosaki University

8=

%9, triply even code DEEAMDHUEEIZ DV TRR S, Kic 2 BEOBAL
triply even code DH#REZ 52 5.

1 #EfE

ERTIR, THFTHSN TS DAL triply even codes 282 D DEERZFN2 5 %4 2
CEERARD, BB, AROAREHILKE « RBEK & O#RAPIE 2] 0—%<TH 3.

BN, LS RMSNT-BE&TH 3 doubly even code DHBL & L T triply even code % &
#T5. 7, HEOEEET 3.

F, ={0,1} Z2Zouth & $ 2. F} Dk RILHSZER- C % [n, k]code W2, %7z, ¢ =
(1,22, ..., 2,) € CINL T, wt(z) == |supp(z)| := |{i € {1,2,...,n} | z; # 0} %
Hamming weight L5, = (z1,22,...,24), ¥ := (Y1, ¥a, - -, ¥n) € FRIZH LT, W
BT Yy=Tih +Tole+ -+ Tayp ET B, C L O DPBREMETH2 1L, code COD
BaDEFZANBEZ B ETOBEONDZI LRV, OO LEHRT S,

ROBRITOVTRE S DRSS R I N TV 3,

E& 1. (i) [n, k] code C C F} 7 doubly even code TH 2 ki, FEED z € CIZH LT,
wt(z) =0 (mod4) L2 EZ 1Y,

(ii) Doubly even code C 2SMBKTH % L 1%, C' 2 C & 73 doubly even code C' DSETE
LiwnwZEids,

(iii) [n, k] code O C Fy 23 self dual code TH 3,1}, C = CL = {z € F} |z y =
0 (VyelC)} 2Tz,

doubly even code DL L L T triply even code XD X 3 ICE&HT 3.

E% 2. (i) [n, k] code C C Fj 73 triply even code TH 3 L iE, fFED 2z € C Il LT,
wt(z) =0 (mod 8) £ %2 Z L LERT 3.

(ii) Triply even code C 2MBRTH 2 L 13, C' D C k723 triply even code C' DSEETE L
TWIEETH,
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2 AMOUES

AT, triply even code IZBHT 2BRAEDHEEIC OV TIRR S,
%7, doubly even code IZDWT, RIFLCHOGNTWEHHETHDH, BHIKILT 3
TEWTES, |

i 3. n =0 (mod 8) DFA, KRIIEMETH 5.
(i) C C F3 2%&K doubly even code TH 3,
(i) C C F? 2% doubly even self dual code TH 5,
(iii) C C F} %% doubly even code T, dimC =% &% 3.

488 3 13 doubly even code DEEAMN MBI TEL I LEFLTWVS, L
L, EloaTdH 2 triply even code DERARIEICDWTIE, FEVDLEHL Z>Tw
3. ZITRZOHEEICOWTHRRS,

¥7, LS 2¥MT S, ZZCCCFyY,DCFy»%codest L, Zh5DEMZRD
XIICEETS.

CeD:.= {(:L'l’-“)xm’yla'”aynz) EFgH-nQ | ($17"')$n1) € Cv(yla---aynz) € D}
EVHZ B L, M% (k,m) T8, N % (ky,ny) fT5IE L,

C={(ay,...,a,)M | (an,...,a1) € F&},
D ={(by,...,bi,)N | (by,...,bk,) € F52}

LB LE, CNSOEMRDEIICETIENTE S,

C@D = {(Cl, N ,Ck1+k2) (%l%)

code BSHHATR 202D codes DEM L BHEFETH 2 L &, AIHE VLV, 2 TRVELE
BTH B LT,

C,DCF}%codes £ T 5. (1,.-,Zn)* (Y1, s Yn) := (T1¥1,-- -, TuYn) E L, KD K
IICHEBEZERT B. ' '

k1+k
(C], . ,Ck1+k2) € ]F21 2}

CxD:={zxy|ze€C,ye D)
radC:={r € C*+ |Vye C,wt(z*xy) =0 (mod 4)}
RadC := {z € radC | wt(z) =0 (mod 8)}

CDLE, RD&HRAEBRIBRILT 5.
BB 4. CCFiZcode L 95,

RadC cradC C (C+C)t c C*
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S C={zxc|zecClkbh, CcCxCLhh, (CxO) Cc CLTH3B. Kic,

radC C (C+*C)* 2R ¥. z € radC, y,z € C LT3, wt(z* (y + 2)) = wt(z

y) +wi(z*2) —2wt(z+yx2) LRBDT, wi(zxy*2) =0 (mod2) %3, ko7,

z€(CxC)t tiz3, O
doubly even code DA BT L TRHBRILT 3.

%8 5. C = @, C; C F} % doubly even self dual code & L, & C; c F¥ % HHHT &
T35, ROHLT 3,
@(In) =RadC =radC = (C*C)*

i=1

7L, 1, =(1,...,1) e F &3 3,
AEER. 9, C%code & T3

xG(C*C’)‘L@\?’y,zEC, wt(zxy*xz) =0 (mod 2)

(E)‘v’yeC,;x*yeCl

ERBDT, (CxO)rxCcCtied, #-5T, Chidoubly even code TH2 L &, X
DAEERIRILT 3.

C=P1.)*C C (radC)xC C (CxC)yxC c C*

=1

ZITC=C%51E, @, (1,)=RadC=(CxC)* £% 3,

Triply even code IZ DWW T, RO EEBRIBRIT 3.
8 6. n =0 (mod 16), C C Fp % triply even code £ § 5% &, RHMIK LT 2,
C Cc RadC

REFA. C % triply even code & L, z,y € C T3¢, wt(z) =0 (mod 8) TH D, wt(z+
y) = wt(z) + wt(y) — 2wt(z xy) €% BDT, wt(z*y) =0 (mod 4) %3, H>T,
CCRadC ti23, ' O
Triply even code DIEARMEIZ DT, RISEILT 3,
B 7. n =0 (mod 16), C C F} % triply even code £ T3 &, MUTIZFEETH 3,
(i) C IZHK triply even code TH 3.
(ii) C = RadC.

ilPA. z € F3 & L, C % triply even code & § 3. (C,z) #3triply even code TH 2 = &
DBEA55MIR 1€ RadC N (C*C)L THB. %7, RadCN(C*C): =RadC &7
DT, CHMAK triply even TH 3 Z & DLE+IEMIZC D RadCTH 3B, 2F D,
C=RadC &b ZLtli?, , |
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3 Triply even code DEBRE
Z 25 2fEED triply even code DERIEICD\VTIRR B,

3.1 #RU%1 : doubly even self dual code ZAW=HE

Z 2Tl doubly even self dual code % FiV>7= triply even code DRERRIEIZ DV TRAR B,
C C F3 % doubly even self dual code £ §5, ZDEE, R% RadC DERATIILE T

3. 2%h, m:=dim(RadC) £ L, (m,n)fiI RER%2HHTHDLET S,
RadC = {(z1,...,2m) - R | (1,...,zm) € FP*}
M%COEBFAINETS, D%D, (ko) fF5l MEREHLTLOLET S,
C={(z1,...,5) M| (z1,...,2%) € T}

ZOLE, RDEHIICDC)CFPE2ED S,

®<C) = {(xly---laxnﬂ-k)' (%)

FIE 8. doubly even self dual code C =X LT, D(C) I3HEK triply even code TH 3.

SR, C = @, Ci % C DBRINRET 5 L,

Ci={(z1,...,2x,) - M; | (z1,...,2k,) € ]F’zc} C Fy!

E35L, M5 LD,
(].ni)'L = C,L' *C,; = {(.’131,.. '7xn¢-1) . Mz’ | (CL'],. . ,xni-l) € ]ng—l} C ]Fg’t

ERTIEMTET, ROXHICEHBTEIENTES,

N 0 |1, A
D(C;) = {(:El,-..,$k¢+1) : (W) (T1,..., Tr41) € ]Fg’ﬂ}

- - 0| M,
D(C;) * D(C;) = {(zl,...,xk#m_l)- ( Y7 M,)

ki+n;—1
(-’I;l,"'axki+n,-—1) S ]th ¢ }




143

%7,
T

0 |1, 0 | M\ _,

M [ M; )\ MM ) ~
LB kLD,

D(C;) € (D(C;) = D(Cy))*
mi-<, |

dim D(C;) * D(C;) = 3n; ~ 1
X0,
dim(D(Cy) * D(C))* = n; + 1 = dim D(C))

fE- T,
v D(Ci) = (D(Cy) + D(Cy))*
#->T, #HRE 4, fRET7 X1, D(C;) 13MBA% triply even code TH 3, O

ZOHEREIZLD, doubly even self dual codeC %> &5 HEA 7 triply even code D(C) %
R DI EMNTEZ LB S, AT, CH¥mEDERRIIC oI nsz LtE, o
CED, C=2@QLCECOFENIELTEE, dmD(C) =m+dimCHESNL, 20
L6, RIHVE L TOHMKZ triply even code DRITIE—FETIE\ I & 23985

3.2 MAUE 2 | triangular graph 2= 5k

Z 2T, triangular graph % Fi\>7: triply even code @%ﬁﬁf‘fkﬂ WTIBRS, 7,
triangular graph DE&HEZ RN 3,

BE 9. n ZEBKLEL, Q:={1,2,...,n} £T5. graph T, QA V(T,) L0 E(T,) %
RDEHICEZBIETT, 2E&L, triangular graph & "33,

VT = (3) ={ac9lal=2)

BT = {(@p) e (5) % (5) [1ansi- 1

%, A% graph T, DBHETAIE T 5. 2%, V(L) ={a,...,a} (t= () LET
LE, BRAERDEDIICELD.

0 if ,(1,‘ N aj] % 1
A,’j =
1 if lai N Oéjl =1
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CDEE, ROXHZC(T,) CFL2ED S,
C(T,) := {(z1,..-,x) - A| (z1,...,2:) € F5}

A DEITFD weight 13 2(n — 2) LR B ILEAZCEIOONS, MAT, ROMHI
triangular graph IC DWW THA D SH SN TV R I LS EELICETHINS .,

#E 10. n=2 (mod 4) D & &, C(T,) IZRIun — 2 D triply even code iZ7% 5. -
T 61T, ROFEHRILT 5.
#WE11.n=2 (mod 4) D Lt &,

(n-1)(n—2)

2
SR, v; € FL %2 supp(v;) = {i € {1,.. ., t} |j €} B EkHILED L, {vi+vn,va+
Uns -+, Un_a U} 1B C(T,) DEEICKE S, 61T, ZOHEEDL S {v1+vs, Ug4Un, ..., Un2+
U} V{0 + ) x (v +v,) |1 i< j<n—2} BCO(T,) xC(T,) DEEICE S Z L 2R
FTIENTES, 5T, dm(C(T,) *C(Ty)) = &2 55 2 3, O

C(T,) PEAMEICOWT, ROFMEHILT 5.

FBE12.n=2 (mod 4) DEE, (C(T,)*C(T,))* = C(To) + (L) £ 3. FIC C(T,) 13
KK 7% triply even code £ 72 5.

dim(C(Ty) * C(Ty)) =

SEBR. z,y,z € C(T,) WXL T, wt(z*y+*2) =0 (mod 2) &9, (C(T,) * C(T))* D
C(T,)+ (1) &% 3, ZOMAORTEHET 3L, ROEZSIRIULT 5.

(C(To) * C(Ty))*" = C(T) + (Ls)
$t, t="00=1 (mod2) £%3DT,
Rad C(T,,) = (C(T,,) * C(T,,))* NRad C(T,,) = C(T,)
LB, {€-T, METLD, C(T,) 3K triply even code & 755, O
L, C(T,) PERBSTSIZ BET 3, 2D, B2RZWMIT LI B (n-2,1)1T5 LT 5.
C(Ty) = {(z1,...,%n_2) B | (@1,...,Tn_2) € F2-2)
T L=8[E U=l—tEL, CT)ERDES KEET S,

C(T,) := (1,) + C(T;,) ® Oy

1, | 1,
= {(ml,...,xn_l)- (?F)

(1‘1, “en ,iL‘n_l) € ]F;—l}

EFE 13. n=2 (mod 4) D & ¥, C(T,) i¥ME A% triply even code & %%,



LB, RO &1 (C(T,) » C(T)* kDB Z LHITE B,

(C(T) * C(To)* = (1) + (C(Ty) + C(T)) © 0)*
= (L)* N ((O(Ty) * C(T,)* © FL)
= (1) N ((C(Tz) + (1)) © FY) (M 124 D)
(Tn) & (Lp)* + (1,)
(T) + 0 @ (1,)*.

I

C(T,
C(T,

I'<8&725DT,
Rad C(Ty,) = (C(T) * C(T,,))* NRad C(Ty,) = C(T,)

LB fE-oT, METLD, BMAMIEZL 3.

4 BE

- ZZETT, 2B DMK triply even code DR R BR7HS, HFETZ DO
BRI SN T Wiy, KB, R 8, 16, 24, 32, 40, 48 I29\WT, K triply even code
DIABHEZ 60T, WIFNLIRROERE | HRE 21k >TH NS,

[1], 121)

T, FFEDED R, Tho DHETIIMELTE R WAL triply even code DR

WEBROFETH 3.

SE R
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