|_| restart;maple_mode(1);cas setup(O 0,0,1,0,1e-10,25,[1,50,0,25],0,0,0);#radians,pas de cmplx pas de Sqrt

L S SRR PR T Y

non on n'a pas utilis{’e} le fait que b soit reduite pour
d(L)<=prod_{i=1}"n [|b_i||, c’est I'in{’e}alit{’e} d'Hadamard

|3_ C’est deja programme dans maple: I'instruction lattice existe deja

dans maple7 et superieur. Dans maple9 il y a en plus le paquet with(IntegerRelations);
qui contient I'instruction LLL. Pour xcas il y a l'instruction: lll, et

l-instruction pari_gflll. (qui retourne la matrice de passage.)

|4_| M:=matrix([[1,2,3],[-1,0,1],[0,1,1]]);

1 2 3
-1 01
0O 1 1
|5_ ortho:=proc(A)//On teste d’abord I'orthogonalisation des lignes.

local b,bb,mu;

b:=[seq((A)[i],i=1..rowdim(A))];

n:=nops(b);//la dimension du reseau

bb:=b;

forifrom 2 to n do
bbli]:=normal(b[i]-add((b[i]*bb[j])/(bb[jI*bb[j])*bb[j],j=1..i-1));
od;

mu:=matrix(n,n,(i,j)->(b[i]*bb[j])/(bb[j]*bb[j]));

mu bb;

nran:

// Warnmg b bb declared as global variable(s)
/I Warning: i nj declared as global variable(s)
/I End defining ortho

proc(A)

local b,bb,mu;

b:=[seq(A[i],i=(1 .. (rowdim(A)))];

n:=nops(b);

bb:=b;

for i from 2 to n+1/2 do

bb[l] =normal(bi]-add((b[iT*bb[i])/(bb[i]*bb[j])*bb[j].j=(1 .. (i-1))));

mu matrlx(n n, (i,j)->(b[i*bb[j])/(bb[j]*bbIj]));
mu,bb;

end;
|6_| v:=ortho(M)[2];v[1]*v[2],v[2]*V[3],V[3]*V[1];

1 2 3
(iii )
7 7 7 [ %00
101 1
6 3 6

I_II




s | Prog Edit Add | nxt | oK | Save

myLLL: = proc(A)//notre LLL pour les lignes;
| ocal b, mu, bb,BB,Kk,r;

b:=A; //les vecteurs sont les |lignes de A
n: =nops(b); //1a dinmension du reseau

bb: =b;

for i from2 to n do
bl:é[i]:=norrral(b[i]-add((b[i]*bb[j])/(bb[j]*bb[j])*bb[j],j=1..i-l));
od;

mu: =matrix(n, n( 1) >(b[l]*bb[J])/(bb[J]*bb[J]))

E!Bz_g[seq(bb[ i]*bb [ 1,i .n)]; [//BB=les carre des nornes des bA*
while ( k<n+l)

do

if abs(mu[k,k-1])> 0.5 then
r:=round( mu[ k, k- 1]),
b[ k]:=b[k]-r*b[k-1];
for j from1l to k-2 do mu[k,jl:=mu[k,j]-r*nmu[k-1,j]; od;
mul k, k-1]:=mu[ k, k-1] -r;

13

if

he

mk: =mu[ k, k-1]; //on sauve |’ ancienne val eur de nu[k, k-1]

cc: =BB[ k] +nk”2*BB[ k- 1] ; //cc=nornme de c** {k-1} au carre
mu[ k, k-1]: =nk*BB[ k-1]/cc; //on renplace nu[k, k-1] par la valeur de nu {k, k-1}
for i from k+1 to n do

m k:=mu[i, k-1]; //on sauvegarde

muli, k-1]:=muf[i, k-1]*mu[ k, k- 1] +mu[ i, k] *BB[ k] / cc;

mul i, k]:=m k-mul[i, K] *nk;

od;

for | from 1l to k-2 do
méJi=ml[k,J];fTU[k,J]i=nU[k-l,J];fTU[k-1,J]I=nkJ:

o]

/1on echange b k et b {k-1}

c:=b[k];b[K]:=b[k-1];b[k-1]:

BB[ k]:=BB[ k- 1] *BB[ k]/cc BB[k 1] =cc; /lon corrige |le carre des nornes de b"*
k: =max(2, k-1);

el se

| :=k-2;

while 1>0 do

if abs(mu[k,1]1)>0.5 then

r:=round(mu[k,117); b[k] =b[Kk]-r*b[I];

for j from 1 to -1 do mu[k,jl:=mu[k,j]l-r*mull,j] od;
mu[k, I]:=mu[k,|]-

— ——h

( BB[K] < BB[Kk-1]*(3/4-mu[k, k-1]2))
n

end proc:

ITWarning: b bb declared as global variable(s)
/I Warning: ni j mk cc mik mkj c | declared as global variable(s)
/I End defining myLLL

Done

9 | sac {'a} dos
On cree la clef publique: A (suite supercroissante)

@I s:=rand(200):A:=[s]:for i from 1 to 6 do s:=s+rand(200):A:=[op(A),s]: od;
( Done, Done, [137 168 172 189 301 344 397 | )

ml add(A);#on prend superieur a la somme
1708

|g| M:=4001;w:=1001;igcd(w,M);
(4001, 1001, 1 )

|1_3| B:=[seq(w*i mod M,i=A)];
[1103 126 129 1142 1226 258 1298 |

M E:=[1,0,1,0,0,0,1];// le message a transmettre.
[1 01000 1]

|§I c:=E*B;//le message crypt{’e}
Kl




@I M:=matrix(nops(B)+1,nops(B)+1,(i,j)->if i=j-1 then 1 else O fi);

01 00O0O0OOO
0 010O0O0O0OTGO
0 001O0O0O0OTGO
0 00O0O1O0O0TO0
00 O0OOT1O0TD0O0
0 00O0OOOT1O0
00 O0OOOUO0?1
0 00O0O0O0OO0OOO
|£I M[nops(B)+1,1]:=c;for i from 1 to nops(B) do M[nops(B)+1,i+1]:=BJ[i] od:M;
0 1 000O0O0OTO 0 1 0 0 0 0 0 0
0 01 00O0O0TD O 0 0 1 0 0 0 0 0
0 0 01 0O0O0TO 0 0 0 1 0 0 0 0
0 0 001000 Done |0 0 0 0 1 0 0 0
0 0 000100 0 0 0 0 0 1 0 0
0 0 00 O0O0OT10 0 0 0 0 0 0 1 0
0 0 00 O0O0O?1 0 0 0 0 0 0 0 1 [ |
2530 0 0 0 0 0 O O 2530 1103 126 129 1142 1226 258 1298 _Ment
18] myLLL(transpose(M));// la premiere ligne est bien le message E
Evaluation time: 0.4375
1 0 1 00 0 10 )|
1 0 -1 00 1 10
o 2 0 01 1 10
0O -1 1 00 O O 3
0o 2 0 21 0 10
o o 0O 3 -2 1 10
2 0 1 0 -1 3 01
-1 1 -1 00 -1 30 Men
19| //un autre essai:
Syntax compatibility mode maple
Parse error line 2 at/
undef Ment
@I s:=rand(200):A:=[s]:for i from 1 to 20 do s:=s+rand(200):A:=[op(A),s]: od:
( Done, Done, Done ) Men
2afadd(A);
18790 Men
|Q| M:=40001;w:=2357;igcd(w,M);
(40001, 2357, 1 ) Men

|§| B:=[seq(w*i mod M,i=A)];

Al > Men
E:=[seq(rand(2)*rand(2),i=0..nops(A))]:// le message a transmettre. On met un carre pour avoir pas mal de zeros
[001001101000001011100 0] Men
@I c:=E*B://le message crypt{’e}

137345 Men
26] M:=matrix(nops(B)+1,nops(B)+1,(i,j)->if i=j-1 then 1 else O fi):
/I Success

<« ' [»




|g| M[nops(B)+1,1]:=c:for i from 1 to nops(B) do M[nops(B)+1,i+1]:=BJ[i] od: -
( Done, Done )

28] myLLL(transpose(M));
Evaluation time: 17.0859

1 0 12 0 2 0 0 0 0O 0O o O o O o O oo0oo0©O0O0OTPO =
o o 1 0 12 0 0O O O O O 1 o 0 0O O O0O0O0O0OOTP O
o o o o0 1 -1 0 O O O -1 0 1 0 O O O0OO0OOOOTO
-1 1 0 1 12 0 12 1 0 O O 0O 0O 0O O O O0OO0O0O0O0O0OTO O
o o o 1 1 0 0 -1 1 121 0 O O O 0 O0O0OO0OO0OTO
o o o 1 o o o0 1 o 1 0O -1 -1 0 O O OOOOO OO
o o 1 1 0 0 -1 0 1 1 -1 0 0O 0 0O 0 0O0OO0OO0OO
11 0 11 -1 0 -1 0 1 O O O O O O OOOUOODO
1 0 o o 0o 2 0 1 -1 1 0 -1 1 O O O O0OO0OOOOUOTGO
11 o 0 o 0 1 0 O O -1 0 0O 0 0O 1 o0oO0O0OO0OOTO
o -1 0 0 o o o o o 1 -1 -1 0 O 0O 1 0O0OO0OO0OO0OTO
i1 0 0 0 1 0o O O O o 1 0o -1 0 O 1 O0OOOOUO0OTI11
o o o 1 o 1 o 0 -1 0 O 1 -1 1 O -1 0OOOO OO
o o o 0o 1 0 0 O O -1 0 -1 1 0 1 0 O0O0OO0OO0OO0OO
o o o 1 o o O 1 -1 0 O O O O O O 1o00WO0O0OT11
o o o 0 1 0 0 O O 1 1 0 -1 0 0O O 010000
o o -1 1 o 0 -1 0 O O 1 O O 1 -1 0 OOOOOTO
o0 1 o o o o o0 -1 0 121 0 O O -1 0o O0O0100O0
o o o o -1 0 1 0 -1 1 0 -1 -1 0 O O OO0OO0OT11O0TO
o o o 1 o o o0 1 o -1 0O -1 0 O O -1 0O0OO0OO0OTZ1IO
o o o o o o0 1 1 0o O O 1 O 1 O O 110010 !
1 > a1 5 4 a2 n_ > 5 1 12 1 2 1 _an 21 0 s | Men
29| lli(transpose(M));
Evaluation time: 2.16406

1 0 12 0 1 0 0 0 O O O O O O O O O0o0oO0O0OTPQO 0
o 0 12 0 -2 0 0 O O O O 1 O O O O OOO0OO0ODOO 0
o o o o 1 1 0 O O O -1 0 1 0 O O OOOOOGOQO 0
1 -1 0 -1 -1 0 1 1 0 O O O O O O O O0OO0O0OO0ODO0ODO 0

o o0 1 1 0 0 1 1 -1 1 0 O O O O OOOOOGO 0

o 0 12 0 0 0 1 o 1 0 -1 1 0 O O OOOOOGO 0
o o 1 1 0 0 1 0 1 1 -1 0 O O O O OOOOOSO 0
$+1 10 -1 0 O O -1 0 1 12 0 -1 0 O O O0OOOOOO 0
1 0 0 0 0 -1 0 1 -1 1 0 -1 1 O O O O0O0OO0OO0OTO 0

<




-1 1 V) V) V) V) -1 U U U -1 U V) V) V) 1 u uUu v o u v V) M [
o 1 0 0 0 0 o o o 1 1 1 0 O O 1 O0O0OOO0OODO 0
o o o 1 o o0 o0 O O 1 0 -1 0 O 1 O0OOOOUO0OT1: 0
o o 1 0 1 0 O -1 0 0 1 121 O -1 0O0O0OO0O0CO 0
o o o o -1 0 0 O O -1 0 -1 1 0 1 O OO0O0OO0OOTDO 0
4IO 0 0 1 0 0 0 - 0 0 0 0 0 0 0 0 0 9

I8q] pari();

All PARI functions are now defined with the pari_ prefix.
PARI functions are also defined without prefix except:
abs acos acosh arg asin asinh atan atanh binomial bitand bitor bitxor ceil charpoly concat conj content cos cosh divis
Note that p-adic numbers must have O argument quoted e.g. 905/7+0('73")
Type ?pari for short help

Inside xcas, try Help->Manuals->PARI for HTML help

<

vVien
pari le fait sur les colonnes, et retourne la matrice de passage entre les 2

bases
[32] transpose(M*pari_gflli(M));

14 0 -1 0 1 0 0 0O 0O 0O O O O O O O O O OO0 O O -
0o 0 -1 0 -1 0 0 0 0O O11 0 0 0O 0 O0 O 0O O O
o 00 01 100 0O 2101 0 0 0 O0 0 0O0 0 O
0o 0 0 1.0 0 0 1 0 1 0 -1 -1 0 0 0 0 0 00 0O O
o 00 1 100 <11 -1 1 0 0 0 0 0 0 0O 00 0 O
0o 01 10 0 1 0 0 0O -1 0 0 -1 1 0 0 0 00 0 O
10 0 1 0 -1 0 0 0 1 1 0 0 0O -1 0 0 0O 00 O O
0o 0 0 0 10 0 00 -1 0 -11 0 1 0 0 0 00 0 O
0o 10 0 1 0 0 0 1 -1 0 0 O 1 -1 0 0 O 0O O O
0 0 0 00O 0 0 0 0O OO0 O -1 1 1 -1 0 00 0 O
o 00 0 10 0 01 -1 10 1 10 0 1 0 00 0 O
140 0 0 0 O 0 0O 0O 1 0 1 -1 0 1 0 0 0O 00 0 1
10 10 0 -1 0 0 1 0 0O -1 0 1 0 0 0 0O 00 O O
10 0 0 00 0 0 0O 11 -1 0 1 0 0 1 0 00 0 1
0o 01 10 0 0 -1 00 -1 0 0 0 0 0O 1 00 0 O
0o 1 11 0 -1 0 0 0 0O 0 0 O 0 -1 0 0 0 10 0 O
10 0 00O O O OOOUOG OT11 -10 -10 0 10 0 O
0o 1. 0 1 1 -1 0 0 0 O 0O O O -1 -1 0 0 0 01 0 O
10 0 0 01 0 -1 0 0 O O OO O OGO 1 -1 00 0 O
o 0 0o 00 0 0 O 11 -1 00 -1 0 00 0 00 1 0
0o 0 0 00 00 -1 0 -1 10 0 -1 0 -1 0 0 0-1 -10
n _ 1 n n A - n _1 _2 n n - -1 ] 1 A n 2 2 n 5

33] On essaye un autre reseau qui contient aussi une solution. Attention, le sac a dos modulaire peut avoir plusieurs so
r’'act lea clinar crniceant il N'an a ni'iinea

< | »




1/2 od:M;

floor(-sqrt(nops(B))/2);M[nops(B)+1]:=r*M[nops(B)+1]:

for i from 1 to nops(B) do M[i,1]:

r.
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4

nops(B)+1 then 0 else 1/2 fi);

/I' Warning: B declared as global variable(s)

Evaluation time: 21.9531
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E myLLL(transpose(M))+matrix(nops(B)+1,nops(B)+1,(i,j)->if j
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