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File... Action... Data... sage Typeset
restart
p = 3; A = PolynomialRing(GF(p),"X"); X = A.gen(Q); A
Univariate Polynomial Ring in X over Finite Field of size 3
P = XABHXA4+XA2+1; P
XN5 + XM+ XN2 + 1
m = P.degree(QQ; m
5
= GF(p~m,name="alpha”,modulus=P); alpha = K.gen(); K
Finite Field in alpha of size 375
n = alpha.multiplicative_order(Q)
n
242
delta = 8
delta
8
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g =XN25 + XN24 + XN22 + XN21 + XN20 + 2*XN18 + 2FXNLT 4+ 2*XNL6 4+ 2*XNLS 4+ XAL3 4+ 2*XML2 + XM0 + 2*FXN8 + XM+ X3+ X2 4+ 2*X + 1

[¢]

K =
k

X125 + XN24 + XN22 + XN21 + XN20 + 2*XNL8 + 2*XNLT + 2*XN6 + 2*XM5 +
XNM3 + 2%XNL2 + XML0 + 2*XNB + XM+ XN 4+ X2+ 2%X + 1

n -g.degree()
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Fr=Xn224+X"110+X"109+XM107+XM106+XN105+2* XA 103+XN 102+ XN 101 +2* XA 100+ 2* XN+ XNQT+2* XI5+ XNI4+XNG2+2* XNI0+2* XNBI+XNBB+2*XNBB+2*XNBE+XNBB+XNB2+2* XN L+2*XNT8+2*XNTT+2*XNT6
+BFNTSA2*XNT 425 XNT 3+ XNT L+2FXNTO+XNEB+2*XN66+2*XN64+2*XNB3+XNE 2+ XNE9+XNEB+XNE T +XNE6+XNE5+HXNE4+2* XNE2+XNE1+2*XNQ+ XN T+2* XN 342 XNA2+ 25 XN 1+ XN0+2 X XN39+2* XN 19

fr

X"224 + X710 + XAM109 + X107 + XM106 + XM105 + 2*X~M103 + XAM102 + XAM101
+ 2*X7M100 + 2*XN99 + XNQ7 4+ 2*XNO5 + XN94 + XN92 + 2*XN90 + 2*XN89 +
XN88 + 2*XN86 + 2*XMB5 + X8B3 + XNB2 + 2*XNBL + 2*XNT8 + 2*¥XNTT + 2*XNT6
+ 2%XNT4 + 2FXNT3 + XATL + 2%XNT0 + XNB8 + 2*XN66 + 2*XN64 + 2*XN63 +
XN62 + XNB9 + XNB8 + XNB7 + XN56 + XNB5 + XNB4 + 2*XN52 + XAB1 + 2*XMN49
+ XMT + 2FXNM3 + 2FXNM2 4+ 2FXML + XM+ 2FXN39 + 2*XN19

fr n'est pas un mot du code puisque non divisible par g

Q.R

R <>

= fr.quo_rem(g)
0

True

le syndrome

S =

add([fr(X=alpha®i)*X~(i-1) for i in range(l,delta)])

show(S)

(a‘ +2a* +a)X" + (2a‘ +2a* + 20? +2a)X5 + (2&4 +2a* +a+2)X‘ + (2042 +(1)X3 + (2a‘ +2a° + 20 + 20+ I)X2 + (Za‘ +a’ +2a° +2a+ 1)X+2a‘ +a® +2a* + 20+ 2

algorithme d'Euclide-Sujuyama

RO = X~(delta-1)
R1 S
uo 1
u1 0
Vo 0
vl =1
while True:
Q,R2 = RO.quo_rem(R1)
U2 = U0 -Q*U1
V2 = VO -Q*V1
if R2.degree() < (delta-1)/2:
break
RO,R1 = R1,R2
uo,u1 u1,u2
Vo,V1l = vi,v2
= R2
show(R)
(a*+20) X+ (20" + 2a+2) X + 20 +1
= V2
show(V)
(2&‘ +L!)X3 + (a“ +2a* +2(12)X2 + (Za“ +20° +a? +2a+2)X+2a3 +a?
c = V(X=0)
show(c)
20° +a*

le polyndme localisateur d'erreurs

sigma = V/c
show(sigma)
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(Zzy‘ +20° + 1)X3 + (Za4 +a’+a? +2(x)X2 + (20(“ +a2)X+ 1

le nombre d'erreurs
t = sigma.degree()
Tt
3
le polyndme évaluateur d'erreurs

omega= R/c
show(omega)

(a‘+a3+2)XY+ (2a4+a2+2)X+2a4+a3+2a2+2a+2

les racines de o

rc =map(lambda e : e[0] ,sigma.rootsQ))
show(rc)

[a3+2a+1,2a4+a3,a4+2a3+a2+a+2}

la position des erreurs
d = map(lambda e : n-e, map(lambda r: r.log(alpha),rc))
d
[75, 19, 224]
la formule de Forney
c = [-omega(X=r)/sigma.derivativeQ(X=r) for r in rc]
c
[, 2, 11
I'eereur
e =add([c[i]*X~d[i] for i in range(0,t)])
e
XN224 + XN75 + 2*X~M19
le mot codé corrigé

T = fr-e
f

XA110 + X~M09 + XAM07 + X106 + XM05 + 2*X7M103 + XAM102 + XM01 +
2*XN100 + 2*XN99 + XNQT7 + 2*XN95 + XN94 + XN92 + 2*XNQ0 + 2*XNB9 + X188
+ 2*XMN86 + 2*XN85 + XNB3 + XNB2 + 2*XNBL + 2*XNT8 + 2*XNTT + 2*XNT6 +
2*%XNT5 + 2*XNT4 + 2%XNT3 + XNT1 + 2*XNT70 + XM68 + 2*XN66 + 2*XN64 +
2*%XN63 + XNB2 + XNB9 + XNB8 + XA57 + XN56 + X5 + XNB4 + 2*XN52 + XA51
+ 2*XNM9 4+ XNMT + 2FXMB 4+ 2KXN2 + 2%XNML + X0+ 2*XN39

on vérifie que c'est bien un mot du code et on trouve le mot initial h

h,R = f.quo_rem(g)
R

XN85 + 2*XNTT7 + XN58 + 2*XN39

evaluate
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