RBIFF B DO — 9 B% (Iwan Duursma OEFR) & ZD 1 DDHER
& A
2005.8.22 5 13 [MHEHGERV ~ — 2 7 — )V 5 DOEH]

§1 5 CESFEEHR
2V FTIERF 5 (error correcting code) &%, T4 V¥ NV AN TlERE XD L &, TEAHRETIE
I (BRI ) A R L OB % T TORLRBR LI EA DA TH S, TR

T TAVWE] 20T lu. WE - FIZBFEE2FOTHENESL 2 L LS. LL,
EONDLEPTCHENSDOOT, I XFWEATLEY T 5.

irse ] — [iez ]

ZIZTh s b RAVHLOEFIHL T, FHOF 14+ 7+5+2=15 ZEEMNMATBZ H:

175215 — 17@2]15

THEWATCLESTBIE 15— (1+7+2) =5 &ETEE. 2oL, RyLfEHELL
MFMATEIIE, ECHIDTOHRLLGoTEETTED L W) OB, HARWLEZ 72, FBE
121, Y 2B E R MVER] FF ot LTRLTEBE, I(RoRERoMTI AL 13,
EDRERRY MV Fy N Fof 2HiATe, &) 2 & TCHIENS. 72 TNk
B3 DEZHEBRNRDL LIRD X D275

E&ELq ERENRELTDH,. X7 BVER F Ok IRTTHBDZER C (k< n) % F, Lo
[n, k]-(B2) £55 (linear code) &35 . n, k 2T T C OFF5K (code length), IRIt & WD .

DFY MHDRAALED L DBPNEHRD C THDH. FREEIICE D LD ITEY FTIEMT b b T
BFEHBmOTMGELZLICLT, ZoHEBELRDLI 2 EIHITDLERL LY. C ON
7 RV e (RBFELVD) BN TRLEL X, 0 TROVS D% ¢ @ (Hamming) EH» &
W, C ORFFEETRT (0 LN 22z &0, EROBRU/MELRZ C Of/NEEE (B/NER) &
WO BUNEEEE (4 £ BL) bIRT L & 0k, d-FFE e EL. B0V ETIER NI
KELBD D (KEWIFZE LW ¢f [10, p.106], [11, p.99]). HBRICEASTHEA L EHKRTH. cc C
DELE wh(c) TRT. A =t{ceC; wi(c) =i} LB L X,

Wolz,y) ==Y A"y’
=0

% C DEHSBIEIN (weight enumerator) & FES.
Bl 1 C={0011} CF’>. ZD&&E We(z,y) =2>+132 C %2 220ERATC =CaC =
{0000, 0011,1100, 1111} Z/E5 & Weor(z,y) = 2* + 222y + y* = We(x,y)?. 2D K DI, EH
ZEREEZADLZ T, HEOERIETILINVANARI ENZHADETHONDL L) R
Uy "3H 5.

PR MICcE T 5 AME L LT [10], [11], [13] (=2 L ZhidiFe A &FEE), [15] = L.
RAE & DBTELE [9), RBERMIRFZISDOWTE [16] 2 EWD 5.

*RIRCREKRZAED, FEHES)




§2 Zeta BABIOER L HHE

FH5 D zeta BIEUZE, Duursma [5] THIO CRA SN, ZRIEAZHA» GRS NS, C
% F, Lo nk d &5, TOERZEAE We(r,y) 55, $LUTTIEd b CH (HETE
) ORUNEEEL 2 LA EE T 5. C D zeta BIFUIIRD L D ITEFK S D!

E & 2 ([6], p-58) CICHL T, R n—d LATOHLZHHA P(T) € Q[T] W72 1 DAL
LT,
P(T)
(1=T)(1—qT)
MILT 5. P(T) % C D zeta AN, Z(T) := P(T)/{(1 -=T)(1 —qT)} % C O zeta BA¥
g I

ZDEHRIIORNMY D60, ZE T OoFHAZR DT, NESHEHRMZ BT, £ 7
DIRENC C DESZIERDBNDL LDk b, b nWH 2L THb. Tz, P(T) oL —BME
B L TSP TIZRWAY, 2w (1, 2], [12] = &2 SR

RIZ, C OBRIFS (dual code) C+ %

(y1-=T)+2T)"=---+

Ct={ueF,"; u-v=0YveC}
TRERTS. LEL, u= (u,ug, -, u,),v=(v1,v9, -+, v,) € F" ITHL T,
UV = ULV + UoVs + * - 4+ UpVy,.

¥/, Ct=C D& C ZHESHRH (self-dual) TH B L9,
9 C, Ct D zeta ZHN P(T), PH(T) DENTIE

PHT) = P(q%) @ITo+o*

EWIHBRH S ([6, pbY)). 72EL, g =n+1—k—d, g & Ct ORIET LHE. FEHICIE
MacWilliams DTEEEZ

Wei(z,y) = u%Wc(x + (g -1y, z—y)

([13, p.146, Th. 13]) VSIS, Lo THIZ, C BWHTHNZ S, P(T) = PH(T) kY, B8
HEX X
_ T 2
P(T) = P(qT)qu g
RO LD (FREGHIRR DB TR zeta & &< FELCIE ).
§3 Riemann T8
AERR (F, L) OB zeta B O%E TRiemann FAE] (Weil IZ&k > TREH S W) &1F

zeta SR OEEOM o 1K LT, |af = %



EVBIOLDTHL. AIEICTRIEY, HERNFS D zeta B P(T) bF UBAKE &bz ¥
ZEnS, AWM BICK T 2 Riemann AL, FRBUHIHR & FIRRIR D & 5 1CER(LT 2 0t
BWHTHH D
E & 3 ([7], p-119) C ZHCHMNFE, ZD zeta ZHEXE P(T) &9 5. P(T) DEBOM
a lZHL T,

af = —

V4

MY IZD & & C 1 Riemann TARZ/ZT L0,

TR L EAELIO KD ICO B A 508 L TEWEFSIE Riemann FREZGEZT 0D
BUENBIER Y B - 7o £ O 72, EiT, B D zeta BT OV T OR Y K S 2 RIRLREIT,

R ® 1 Riemann TEZ{HE/ZTHIINKGF 1ZED LI b orEftt L.
EVIHIYLDTHAH. ZHIZEHL T Duursma 1E 1 2D+ 4%2FHEL Tnb:
& 2 ([7], p.119) [Extremal 7 HRRAFF5 13 Riemann FAEZG /291 1ZIEL WA

2T, HER n oHERNKGEOH T, R/NEEER R D KEWE D% extremal code &Y
(Z UTHEPIT RS,

Bl 2 [8,4,4] #5K Hamming &5 Cs ([11, p.112], [15, p.35] &), Zhid Fy LoD extremal 72
H oS, EAZHENIT W, (2, y) = 2® + 14z*y* + 8 T ([15, p.135]),

1
P(T) = 3(1 + 2T + 2T°).

P(T) ofF a = (-1+4)/2 2D T, |a| = 1/v2 = 1/,/q, Riemann FTAEZ7= 7.

H AR F ITIARERN LR RINN 4 2H5 18 ~ IV B of [4]) 28, 2D bDFEET S
extremal code TN TITHR L T Riemann PR Y 37D 2 L IFEERIHEID 5N TS, F
7z Duursma 13 IV B H S BRRFE DRFNTH LT Textremal 72 513 Riemann TRERNZ ] %R
LTna ([8]).

§4 i iR
Bl 2EE Y, BEORK S DEAZIHA TROFIRSIENIC B [FERRIC zeta ZIEN P(T) WES
TELZ IR DWW, HlziE
Wis(z,y) = ' — 3328y* — 33215 + ¢
ZhEHEAENEREDILT, Fy Lo B BN ICBIENH 5 (]2, §5], [14, pp.104-105]). €2
Tq=2 &L T zeta ZHANZRD B &

P(T) = 11—5(2T2 —1)(2T* +1)(2T* + 2T + 1)



720, Zud Riemann TR (TXRTOMR o 23 o] = 1/v2) &/ T | 2RISR

1

P(T) = —P<ﬁ

End) DLESTIERE LS. T LT, REBHEIRSERE QRS OY%E L FRRIC P(T) OS5y

MEFRNTHSL L, Riemann PRELERRICERTE S I 205, 61T, extremal &1V

LR L EFR T E, Riemann TRICEIL ¢, EEOFFOMALEL L9702 & (extremal 725
Riemann FRRKIZ 7) WEEZ TWLERE6NLDTHL (FEL I [2], 3] 2Z3IR).

6 DEENS, [T5 D zeta BIEU OMEMINICIT, EEOHZOEAZHAIIZ LD S

T, KLY EVHBEOARLEZERN 2 ZEONRICLEFNEDO TR BbNbDTH 5.
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