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J& % 13 5 72 01T Berlekamp-Massey—Sakata(BMS) 7L 3V X A4 [14], [15] Z8HL,
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PREEE SR & T 5.
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2. EH
q=p° ZFEHERNEL L, F,2qun o584k L 5. £72F,[Xo, X1,..., Xn) 1EF,
Em+12BOLEATR 2RI L 2T 5.

A™ = (w1, wm) |wr, W € B} =TT,

P™ =(A"T\{0})/ ~

:U{(O:~~~:O:1:le:u-:wm)|wj€Fq,j>i}
=0

EBL. L, FMERER~ IZIRTED S -
P~ P, if P, =\P;for some A € F,\ {0}
A™F,) = A" % F, EDOT7 7« V7R, P(F,) =P % F, LOSIREMENS. i =
0,1,....miIZHLUTY, :={0:-:0:1:wpq: 1wy EP"|w €Fy,j>i}~
Amt e B, HoMIT
P"=v,UW¥, U--- UV UV,
E#E 1 (Reed-Muller fF45). A™ ={P,...,Pm} &3 5.
RM, (m, q) = {(f(P1),..., f(Bp)) | [ € F[ Xy, .., Xin]<u }

B v D Reed-Muller(RM) f5 5 &\ 5. 72720, F Xy, ..., X<, FRB< v D%
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EFE 2 (W Reed-Muller f5). n =4
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PRMV(m7 q) = {(f(P1)7 R f(Pn)) | f € FQ[X07X17 cee aXm]V}

2R En, v D Reed-Muller(RM) fF5 & W5, 727U,
Fo[Xo, X1,y Xy BIRE v OFREZEHARAKEL, P=(0:--:0:1:wpq:
wm) c:j‘j‘bf(P) = f(Ov 7071awi+17"' awm) &3 5.
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No TR TlEr <m(qg—1) Z2IRET 5.
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EF 3.
ev: F[Xo, X1,..., Xon] = Ty, ev(f):
ZaHl A & & 5.

(f(P)) pepm



3. " RMHFEOEE

AREiTlHg>28F 5. a=(ap,a1,...,a,) € NgTHIH LT, X := XXM ... Xm,
lal :=ap+ay + - +a, LEDD. PERNEF < 2RO FFETERT S : “al < |b]”
HBNE al = bl DDy = by @1 = b1, .., apr1 = bgy1 and ap < by & AT=T A
VT I AADPFHET R L E, X< XbeT B,

TRTDi=1,... mIZNLUTfi =X - X; LED, i=0,...,m, & 0e{0,1}1ITH
LTy = XX = 1) (X1 = 1)(Xo— 1) = X[ [[[o(X; — 1) DB, ZDLZ
RIZEE D LD,

T 4. 2m + 1EOZHAN SR 684G

g:: {fiag(m,())ag(j,l) ’Z: 17"'7m7 ]:071a7m_1}

X ker(ev) D < IZBT 2L TF—HETH .
Bl 5. m=1,2,3D5450DGDEMKH%EZITS.

1. m=1D& =
G={X{—X1,(X1 — 1)(Xp— 1), X5 — Xo}.
2. m=20D& Z
Q = {XQq - XQ,X](_] - Xl,

(Xo = 1)(Xy = 1)(Xo — 1),

(X%_Xl)(XO_ 1)7

X2~ X,).
3 m=3D&Z

G :={XJ—- X3 X — Xo, X] — X3,
(X3 = 1)(Xo = 1)(X1 = 1)(Xo — 1),
(X5 = Xo) (X1 = 1)(Xo — 1),
(XF — X1)(Xo — 1),
X2~ X}
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2.m=20¢%, {X¢X|0<a,b<qg—1}U{XoX$|0<a<q—1}U{XoX1},

3 m=30rE, {XeX,XS |0 < abe<qg—13U{XeXsX2 |0 < ab<
q—l}U{XoXng|0§a§q—1}U{X0X1X2}



B 6. PRM;(2,9) DFy LOHEE %2 FEHERIHX DAL S DL TKT. {ev(X?) | |a| = 3}
X (EHERIH OIS TR INTVARWL) PRM3(2,9) DHEETHLILE2EZLL

ev(X3) = ev(Xy),

ev(X1X2) = ev(X1 X)),

ev(XoX3) = ev( X2 X)),
ev(X7Xo) = ev(XT + X1 X0 — X1),

ev(Xo X1 X))

= ev(Xo X1 + XoXo + X1 Xo — Xo — X — X + 1),
ev(X3Xy),

ev(XP), ev(X7Xy), ev(X1X3), ev(X3)

EMENRADBIENTED. ZIZTev(XoX1 Xo) IZHEHT 2. ev(XoX 1 Xy) IFFEEEDHR
A Tev(XoX, — Xo— X1+ 1) ERENRZIONDH, ED KD RIEDHILEMT
H 1 DOFEHERIHA (ev(X@Phe)) OITIENENZ SN2,

B16 D & S IZEHERIHA DL TR S 0D Iuh 578 SR 2 R 7z 72 WA ITIX [12] 12R
INBHESTILTY XL (REID Algorithm 1) AYEH T E 2200,
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5. 5tHE
AHiI Tl Algorithm 2 DFTEEIZDOWTELT 5.

EE 9. flq &gl EROFWHES LTEBEINLBEME TS, HEEMqp & CHHE
LT, EEDqg> gt UTIf(q)| <Clg(q)| DD ILDEE, f(q) = O(g(q)) &
<. OlF Landau DFe5 L KiEN 5. 502, flq) = O(g(q)) 22 g(q) = O(f(q)) T
L& flg) =0(g9(q) &M <.

Ny = ¢ % (m —i)IRGTT 71 VEBOEZEKLTE. KT 71 VEBITBT5
Algorithm 1 DEFIZEI LU TRAD MLEPE LRV R EICE T AR &L, ThTh
O(ziN?) = O(z¢*™ %) ([5], [6]) & O(gN?) = O(#™*+1)([12])) TH B. 7=72L, z
FUHADOBMS TV I ALTRONE T LT F—HEDHEZHTHD. TTD
i=0,1... miZHLT, 5 <q" " THENS, U7 OEREREO(wig™ ) 13
Om®) KD EIZT/INZ WL 72720, w;:=max{z,q} TH5.

Algorithm 2 2R CTHE T 55 H&EIX

O(woqu 4 w1q2m72 T w2q2m74 4ot wm)

Thbh, TOITRODIELdbrb.

8 10. w := max{q, 20,21, .-, 2m} < ¢ < n &BL & Algorithm 2 DFHHEE X
O(wn?)TH 5. £7-wn?=0(wg*)ThHb.

6. STIEFTREEN

p=mlg—1)—ve&Tsd. ip>0%v—i¢g—1)< -1 RAHBBNDEHETEHE, i >
IZXHUTRM,y(m —i,q) =F" " &%, Algorithm 2287 7 4 VKb e
DRI T E DFTIEFARERIIIRD L B D TH 5.

EHE 11. PRM, (m,q) % RMFF5 & LT,

o e {(q —5)q" " — 1J | 6.1)

2

EBL. ZEZL, v=r(g—1)+s5, 0<s<q—1,0<r<m-—-1Tdh5. Algorithm 2
IZBWT, U0 CEH T 2ETIELETIERERFR D OBIIIRD LB O TH 5.

Algorithm 1 Decoding for affine variety codes (cf. [12])

Input: A received word (rp)peam € Fo™
Output: (cp)peam € RM,/(m, q)
Step 1. (Fn)nen == (3 peam Tph(P))heB.
Step 2. Calculate a Grobner basis G from the syndrome (7, ),ep by BMS algorithm.
Step 3. (ep)peam = F ' 0 E ((Th)nen)-
Step 4. (cp)peam = (rp)peam — (ep)peam € RM,/(m, q).
Remark. This algorithm works if 2|®| < dpg, where dpgr is a Feng-Rao bound of
RM,,(m, q)* (see [1], [6], [9], [13] for Feng-Rao bounds) and ® is the set of error
locations.

LEDHIP WD & w2 E 23 KO /NS WA, FHREE L TR =0(*3) THhHDT, F
SEnEfMoTIDLSIZHRK L.




1.0 <i<igZROIERM,_ijq—1)(m —i,q) \ZBI$ B Algorithm 1% EH L T t, DA
D%Z2FTIETE 5.
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7. BEFRVE

Algorithm 2 DE 53R D R %2 FUNEREE 5% (MDD) & Ok % 3% 2. Algorithm 212
BWCEIEABEBUL 2FHZE Z 2 Z 8D TE 5 —DIXHEICETIEABETH 2340 Dty
T (812, I —DIFHS T LT OB EHIR U 7Rk 0 23 Z 2356 DFET
EFRER (R2) THBE. ZO_2DHEITIE, HEEROKVBELRSLDT, HITETIER
ety 3T IE 515575 % Proposed method 1 (PM1), Rk EDID ZETIET
%157k % Proposed method 2 (PM2) e &HLS Z 2295, ZDE&E, piky rhLik
DR (FFFEED 1 DDEDHELMR) LI58, HIHRVIERITINTN

PML: 1—P  (P=Y,("p(1—p)")

. J m—i . .
PM2: 1 =T[5 B (P =300, ()P (1= p))
MDD: 1—Pyp  (Pup = 245 (%) (1 —p)" )

71': 7’—:“ L/’ tMD — Ldmin(PRMV(qu))_lJ

2
THEZONB. HEiZtyp >ty mDT

l-Pp=1-P-— Z <?)pj(1—p)n_j

Jj=to+1

Thd. LdoT, HERDEEZILRSE EHIZMDD O AN PML & D RN LW
EWODNB3. —HTRQUIIRIND LDy PR EL BRNIEFR D RDZED D7
725, FZPRMgy(2,16) D X 5IZPM1ASMDD LRI UEEROREEDZLEH 5.
72, X1 I1XPRM3(2,16) & PRMo(2,16) 2B L TPM1, PM2, MDD D574 0 R
R U I 7TH5.
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Algorithm 2 Decoding algorithm for PRM,, (m, q)
Input: A received word (rp)pepm € Fy
Output: The error vector (ep)pepm of (rp)pepm € Fy
for i =0,...,m do
Step 1.

if i =0 then

TEE) =Trp.

else {i > 0}
Tg) :=7rp —epfor P € Ué-_%) v,
Tg) :=rp for P ¢ U;;B ;.

end if

Step 2. Let S¢) := (( g))PEPm,u> for u € ev(B;(u)).

if v —i(¢—1) > 0 then
Calculate (ep)pecw, by Algorithm 1 as decoding of RM,_;4_1)(m, q) from syn-
dromes {Si(f)}uEeV(Bi(u))'

else
Calculate (6p>p€\1;i = }'i_l((Sff))ueev(Bi(M))).

end if

end for

Remark. Set p = m(¢q —1) — v, B; :

={X* € R|a=(a,-...,amn), a; > 0},
Bi(u) :={X® € B; | |a] = p} for any i = 0,1, .

Cy M.

1. Algorithm 2 D5 Z & DFTIEAIHEEL

P D &5 ke @M 5/ FTIE W RERL
\IJO RMu—l(mv Q)L = R‘MV(m7 Q) tO
\1’1 RM#_l(m — 1, q)J' = RMV—(q—l) (m - 1, q) to
\IJQ RMM_l(m — 2, q)J‘ = R,Ml,,z(qfl) (m — 2, q> to
\Ilio—l RMu—l(m - Z.0 + 17 q)J_ = RMVf(iofl)(qfl) (m - Z‘0 + 1a q) to
Wy, (Fg™ )+ qnT = 1,
Vo1 (Fg)l_ ql - jj\llm—l

# 2: PRM,(2,16) (B89 % Algorithm 2 & MDD D F]1E A GEE D 7

v 5 | 8 | 11| 13| 17|19 |24 |26 |29
Algorithm 2 || 87 |63 39|23 6 | 6 | 3 | 2 | O

MDD 95 | 7114731 71|51 3
Difference 8| 8| 8 | 8 1 1170101




