TP 5

| > restart;

;Mise en place du code

> p:=3;m:=5;
p:=
m:=5 (€Y
> P1=XABHXAAHXA2+1 ;
Pi=X"+X*+X%+1 &)

B alias(alpha=RootOf(P,X) mod p);#définit l"extension K=F_p[alpha]
de degré m

o A
B n:=p~m-1; #l"ordre de alpha
n:.=242 4)
;Ia distance apparente du code BCH
> delta:=8;
5:=8 ®)

;Ie polyndme générateur
> g = XN25+XN24+XN22+XN2L+XN20+2FXNL8H2*F XN LT +2FXNL6+2* XN L5+ XN 3+27*
XN12+XN10+2FXNAB+HXNMAXNI+HXN242*X+1 ;

g: =X+ X+ X2 X+ X0 42X 2 xt 2 x4 2 x4+ xB 2 x4 X (6)
F2xB Xt X XP 22X+
;Iadimension

> k:=n-degree(g,X);
k:=217 @

| un exemple de correction

Cle mot recu

> fr = X"224+XM110+XM09+XML07+XNML06+XNM1054+2* XN 103+ XM 102+ XM 01+2*
XN100+2FXNQ9+XNIT7+2FXNO5+XNI4+XNI2+ 2+ XNI0+2* XN+ XNBB+2*XN86+2*
XNBS+XNBI+XNB24+2FXNBLA2FXNT8+2*XNTT+2*XXNT6+2FXNT 4427 XNT 3+ XN T 1+2*
XNTO0+XNE8+2*XNE6+2FXN64+2FXN63+XNE2+XNS9+XNE8+HXNE7+XN56+XN55+
XNS44+2*XNE2+XNEL+2F XN O+ XNL T+ 2 XNA3+2F XN 2427 XN L+ XN 0+2*XN39+2*
XM9;




fr = X224+X110+X109+X107+X106+X105+2X103+X102+X101+2X100+2X99 (8)
X 42X XM 4 x2 2 X0 42X 4 xB 42 x0 42 x84 xB 4 xB
+2xBpoxBoxT+ox®4oax 2 xP X 42 X0+ x%® 42 x% 42 x5
+2 X8 X2 XX X X X X 2 X2 X 2 X XY
FoxBrox®poxt 4+ xP042x¥ 42xP

> Rem(fr,g,X) mod p; # le reste n"est pas nul, le mot fr n"est pas
dans le codegen
2XZ 4 X 2 x® 42 xP g x a x4 xP g xM 2 xB 42 x4 x4 x84 X7 9)

XX 22X X2 XX 42

jesyndnnne

> S:=sort(add((Expand(subs(X=Power(alpha,i) mod p,fr)) mod p)*X»
(i-1),i=1..delta-1),X);

S:=(0c4+20c2+0c) X6+(20c4+20c3+20c2+20c) X5+(20c4+20c3+0c+2)x4 (10)

+(20c2+0c) X3+(20c4+20c3+20c2+20c+1)X2+(20c4+0c3+20c2+20c

+1) X420 +20+2+0+20

;résolution de I'équation clé - algorithme de Euclide-Sugiyama
> RO:=X"(delta-1):R1:=S:
> U0:=1:U1:=0:V0:=0:V1:=1:

> do

> R2:=Rem(RO,R1,X,"Q") mod p;

> U2:=Expand(U0-Q*U1l) mod p;

> V2:=Expand(V0-Q*V1) mod p;

> if degree(R2,X) < (delta-1)/2 then break end if;
> RO, R1 := R1, R2;

> uo, Ul := Ul, U2;

> VO, V1 := V1, V2;

| > end do:

B R:=collect(R2,X);V:=collect(V2,X);
Ri= (o +20) X2+ (2420a+20d ) X+20 +1

V:(2&410X?+(2f%%f+2aﬂX2+ﬂf+2a+2aq+2f+2>X+2a?+f (11)

[ > c:=subs(X=0,V);
c::Z(f-%of (12)




> sigma:=sort(collect(Expand(V/c) mod p,X),X);
o:(mﬁ+2$+&)xﬁ+hf+2f+2a+aﬂx?+hf+2J)x+1
> omega:=sort(collect(Expand(R/c) mod p,X),X);
o=(2+0 +&) X2+ (2+2d +) X+20 + &’ +2 0 +20+2
> t:=degree(sigma); #il y a t erreurs
t:=3
;I'équation clé est bien satisfaite:

> Rem(Expand(S*sigma) mod p -omega ,X"(delta-1),X) mod p;
0

[racines du polynéme localisateur

> rc = map( e->e[1l],Roots(sigma,alpha) mod p);
4 3 3 4 3. 2
m:[hx+a,a+2a+La%Qa—Hx+a+ﬂ

;calcul du logarithme discret
> T:=Array(0..n-1,1->Power(alpha,i1) mod p):

> LD:=proc(x)

global T,n;

local 1;
for 1 from O to n-1 do

iT T[i]J=x then return 1 end if;

> end do;

> FAIL
| > end proc:

>
>
>
>

[Ies degrés des erreurs

> d- :map(e—>n—e ,map(LD, I"C)) .
d:=[19, 75, 224]

[formule de Forney

as)

as

as)

ae)

an

as)

> c:=[seq(-Normal (subs(X=rc[j],omega)/subs(X=rc[j],diff(sigma,X)))

mod p,j=1..1t)];
c.=[2,1,1]

a9

3



> e:=add(c[i]*X~d[i],i=1..1©);
e:=2 X" 4 xX™ 4 x% (20)

;Ie mot envoye
> f:=sort(fr-e mod p,X);
fom 110 | 109 | 107 | 106 | 105 | 5 103 4 102 4 101 4 5 4100 | 5399 | 97 @D

+2XP XM x4 2xP 423 4 xB 42 x30 42 x4 xB 4 x% 42 x¥
F2X®roxT4oax®roxP o xt 2 xP Xt 42X+ x84 2x% 42 x%
+2 X8 X2 1 xX XB xT X X X 2 X2 X 2 X XY
+2xXB 42x® o x4 xM 42 x¥

[le mot trouvé appartient bien au code et le mot envoyé h

> h:=Quo(f,g,X,"r") mod p;r;
h=X® 42X+ x% 4+2x%
0 (22)



