|:> restart,

V Sous-ensembles

> Parcourt :=proc(n)
local £, /] 4,/ &/, 4, ¢, &,
£:= {seq([7],7=1..n)};
for /from 1 to » — 1 do
1= nops(£);
print(z, binomial(z, /) );
£i={h
for 7from 1 to 7do
c= E[i[/];
for £ from ¢+ 1 to 7 do
Fi= Funion {[seqg (£ [/][m],m=1.7),k]}
od;

od;
end:

> Parcourt(15);
15, 15

105, 105
455, 455
1365, 1365
3003, 3003
5005, 5005
6435, 6435
6435, 6435
5005, 5005
3003, 3003
1365, 1365
455, 455
105, 105
15,15
([1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15]} (1.1)
=> ? [sirreduct
=> randpoly (x, degree= 5, dense);
77+910° +68+" —10 +3172 =51« (1.2)
[~ P:= %mod 3:
P=2+r +2 " +22° +4° (1.3)
=> Irreduc( P) mod 3;

rue (1.4)



| >

Un systeme résistant

> Partage ==proc(n, p, s, )
local 7 a, 4, j, P,
h=rand (0.p—1);
a=array(l..n—1);
for /from 1 to » — 1 do

als]=4();

P:=s+ aa’a’(a[k]-x/f,k: l.z—1)

od;

= [seq(subs(x=1t[/],P)modp,/=1.n)];
end:

> 1= [seq(5,7=1.20)];
r=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 ]

> X:= Partage(20,23, 15, 1);
X=116,17,13,7,15, 12, 16,22, 11, 16, 1, 22, 12,21, 9, 10, 13, 19,9, 16 ]

> Secret :=proc(n,p, 1, X)
local /7,
P = Interp (4, X, x) mod p;
subs(x=0, P)
end:
> Secret(20,23,4.X);
15

> Partage? :=proc(n, p, m, b, s, t)
local 7 a, 4, j, P,
a:= array(l..n—1);
for /from 1 to » — 1 do
al j| == subs(x= b, randpoly( x, degree= m — 1, dense, coeffs = rand (0.p — 1)));
Pi=rs+ acz’a’(a[/f]-xk, k=1.n—1)
od;
7= |seq(evala(subs(x=1[/],P)modp)modp,/=1.7n)];
| end:
> Polvlrr :==proc( p, m)
local 0, 7, ¢;
7= false,
c:=0;
while 7= ja/se do
QO = X"+ randpoly (x, degree= m — 1, dense, coeffs = rand (0.p — 1));
r = Ilrreduc(Q) mod p;
ci=c+1
od;
(O, c];

_ end:
> 28;

@2.1)

2.2)

2.3)

M AN



256 24

[~ Polilrr(2,256);
[1 L4 T 196 4 190 L 88 4 176 4 109 4 102 4 209 4 145 4 150 4 223 2.5)

4210 201, 248 246 IS1 L 44 256 250 4 46 4 226 , 205
4o 94, 182 4 156 4 139 4 055, 180 4 5, 3, 50, 47, 45, 42
I b o e o e R e T sl T i T S S okl
N i A o o N o R R R e B T N Lo
L7270y 69y 67 4 66 64, 62, 60 , 59, 54, 237, 172
4 67 4 del 119 252, 251, 247 | 244 | 240 239, 238 4 234
G233 A3y 228 227 205, 221 220 4 219 218 4 213 4 207
4203 4 198 4197 o 195 L 193 | 184 | 183 178 | 175 174 171
GopN64 153y 147 o dde 143 L 141 137 136 134, 131, 129
Go28 127 026 125 123 4 120 118 116 110 4 107 4 106
+x104+x103+x254+x101,242]
=> Polvlrr(3, 64);
[2+x17 +a o oM M o 2 A 0 2 (2.6)

+ 24+ P T 2 A A P20 2 2O
+2 0+ 2 2 o 0 2 2 M A T
a2+ 2 T 2 2 2% 4245, 20]

> g = Pollrr(2,6)[1];

q:=x6+1+x5+x2+x 2.7
[ > alias (b= RootOf (g, x) mod 2);
b 2.8)
(> Choivt = proc(zn, p, m, b)
local 7 7;
7= 0;

while » < 7~ do

t:= {seq (subs(x= b, ranapoly(x, degree=m — 1, dense, coeffs = rand (0.p — 1))), 7
=1.2-7)} minus {0};

7= nops(1);

od;

1= [seq(t][7),i=1.n)];

end:

t:= Chomt(40,2,6,0);

t= L0500, 88 1+ B N+ 6N+ 02,1+ b,6°+ 1,65+ b,6°+ 66 + 5,0 2.9)

+ P+ b+ A+ AP+ 1+ B
+ PN+ BN AL+ B+ b6+ B+ b6+ B+ BB+ B




\ 4

NN S AN L/ LSy A S AR AN S [ S N L N I A S )
1+ 0+ + P21+ + 8+ 1+ +02+b1+0 +56 + 62,145
NN A N I A Ay Ty Sy SN A SR A N Ly SR e
+ 5]

> 5= subs(x= b, randpoly (x, degree= 15, dense, coeffs = rand (0..1)));
s=b"+0+ b+ b (2.10)

=> X = Partage? (40, 2,6, b, s, 7);
X=[B 4+ 08+ + D+ 1+ + 5+ +b6 +5+560,6°+5 @11

LB+ BB+ A1+ R+ 5001+ +
ARy A R Ay S A sy SRy [ LR R I N Ay ey A
LB+ E A+ b1+ 5+ 51+ 6+ 6+ 86+ b
A 50,8+ A AL+ o+ 1,0+
PN+ B+ 00+ 8+ 61+ 8

+ 5,1+ 5"+ 57

> Secret? :=proc(n,p, b, 6, X)
local /7,
P = evala(Interp (1, X, x) mod p) mod p;
evala (subs(x=0,/7) ) mod p
| end:
> Secrer?2(40,2, 5,4, X);

P+ 4 b (2.12)

>

Partage de secret avec seuil

> PSeuil -=proc(n k p, s, 1)
local 7 a, 4, j, P,
h=rand (0.p—1);
a:= array(l..k—1);
for /from 1 to £/ — 1 do

alj]1=/4();
P=s+add(a[l]X,/1=1.4k—1)

od;

7= [seq(subs(x=1¢[/],P)modp,/=1.n)];
end:

¥ Premiere méthode de décodage
> SecretSeuil = proc(n, & p, , X ")
local £, /; G, H, N, 5, /. [, ¢, P, T, ¥, b, taille,
P = Interp (5, X, x) mod p;
if degree( P, x) < /then return [ subs(x=0,7),0]fi;




£i= {seq([7],/=1..n)};
Ni= {seqg(5i=1.n)};
for £ from 1 to 2 do
A= Nminus {£[b][1]};
YVi=[seq(X[H[a]l,a=1..n—1)];
I':= [seq(t[H[a]],a=1.n—1)];
P = Interp(7, ¥, x) mod p,
if degree( P, x) < /Athen return [subs(x=0,7), [5]]1i
od;

for /from 1 to ﬂoor[ (”;—k) ) do

print(1);
taille == nops (£);
F={)
for 7 from 1 to zail/le do
ci= E[/][/}
for 4 from ¢+ 1 to ~do
G:= [seqg(E|i][m],m=1.17),0b]
A= Nminus {op(G) };
V= [seq(X[H[a]ll,a=1..n—7—1)];
7= [seq(t[H|a]),a=1.n—7—1)];
P = Interp(7, ¥, x) mod p;
if degree( P, x) < /then return [ subs(x=0, P), G 1
F:= F'union {G'}
od;
od;
= F
od;
erreur,
end:
1= [seq(5,7=1.20)];
r=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 ]

X= PSeui/ (20, 18, 23, 15, 7);
X:=[16,3,7,8,4,17,0,12,21,0,20,5, 12,8, 3, 14, 16, 19, 21, 12]

SecrerSeuil (20, 18,23, 4, X);

[15,0]
XY= X
XY=116,3,7,8,4,17,0,12,21,0,20,5, 12, 8,3, 14, 16, 19, 21, 12]
XX [7]:=3;

/E[’7 =3
X = PSeui/ (20, 12,23, 15, 7);
X=10,7,8,16,4,22,20,14,19,2,11,11,5,11,1,0,9, 13, 10, 17]
XY= XXX [5]= 1, XX[6]:= 0; XX [20] :== 3;
XxY=10,7,8,16,4,22,20,14,19,2,11,11,5,11,1,0,9, 13, 10, 17]
/E[’S =1

@3.1.1)

(3.1.2)

(3.1.3)

(3.1.4)

(3.1.5)

(3.1.6)



/EI’() =0
XY =3 (3.1.7)
[ > SecrefSeuil (20,12, 23, £, XX );
1
2
[15, [5,6,20]] (3.1.8)

Seconde méthode de décodage
B Lguation :==proc(m, k, Lp, X, V')
local 2, 0/, 02, F. g1, g2, R, S. 4, v,
0/ = add (g/[i ¥, i=0.m—1—1);
02 := add(q2[z']-xi, i=0.m—1—Fk);
L= {seq(subs(x=X[/],07)+ Y[ )] subs(x=X[/], O2) mod p=0, /=1

)}
S§':= solve( £) mod p;
assign(S);

vi=[[seqg(ql[i),i=0.m—1—17) ], [seqg(q2[i),i=0.m—/— k) ]];
gl ="ql'"y g2 ="q2",

Vv
| end:

> Decode :=proc(m, k, L, p, X, V)

local v, £ R, S, 07, O2, P, d, r;

vi= FEgquation(m, &, L, p, X, ¥V);
O/ = add (v[1][i]x~ Visl.m—1);

02 = add (v[2][/]x ™ Vislom—1—F+1);
R:= Rem(Q/, 02, x,'FP') mod p;

7= subs(x=0,-Pmod p);
| end:

> Decode :=proc(m, k, L, p, X, V)

local 7, 07, 02, F, g/, g2, R, S, d, v, i, ni, 1, ], 7, spe,
07 = add (q/[i X, i=0.m—1—1);

02 = add (¢2[i X, i=0.m— [— k);
£ = {seq(subs(x=X[/],07)+ Y[ )] subs(x=X[/], O2) mod p=0, /=1

)}

S':= solve( £) mod p;
O/7 = subs (S, O7); 02 = subs (S, O2);
7= indets ([ 07, O2]);

ni = nops(7);
(

h= rand (0.p—1);
ri=0;
while =0 do
for /from 2 to 77 do
spe = /h();

Q1 = subs (1] j]= spe, O1);




02 = subs (1] 1= spe, O2);

od;
ri= 02
od;
P:=-Quo (07, 02, x) mod p;
subs(x=0,P);
| end:
> 1= [seq(5,7=1.8)];
r=11,2,3,4,5,6,7,8] 3.2.1)
> X:= PSeuil (8,6, 11,3, 7);
X=15,7,6,5,6,3,8,0] 3.2.2)

(> X=X XX[1]=0;
XX=1[5,7,6,5,6,3,8,0]
XX =0 (3.2.3)

> O/= add (q/[i]-x,i=0.6);
02 = add (¢2[i]x,i=0.1);
£ = {seq(subs(x=1tj], O7) + XX [ )] -subs(x=1¢[/], O2)mod 11 =0, /=1

.8) }; nops (£);
Ol =gl ,+ql x+ q]2x2+q/3x3+q]4x4+q]5x5+ql6x6
02=q2, +q2,x

£= {q/o-l-q/l+q/2+q/3+q/4+q/5+q]6=0,q/0+2q/1+4q/2+8q/3
+5q9/, +1097, +949/,=0,9/,+3 g9/, +9q/,+5q/, +4q/, + g/
+3q9/,=0,9/,+4q/ +5q9/,+9q/,+3ql, +ql, +4ql +Tq2 +64g2
=0,9/y+5q9/, +3q/,+4q/,+9q/, + g/, +59/,+5q92,+342 =0,q9/
+6q9/, +39,+7q/,+9q/, +10g/, +5q/ + g2, +6492,=0,49/
+7q/,+590,+2q/,+3q/, + 109/, +4q/ + g2, +7492,=0,q9/
+Sqll+9q/2+6q/3+4q/4+IOq/5+3q/6+8920+9921=O}

8 3.2.4)

§:= solve(£ ) mod 11;
{q 0 =892, 91,=292,,9/,=9q92,,9/,=T1492,,9/,=8 92,9/, =8 g2, 9/, (3.2.5)

=292, 92,)= 92 92, =10 720}

> assign(S);
> g/[0];
8 g2 3.2.6)

> ndets ([ 01, 02]);
(102 (3.2.7)

> O 02,




8q20+2q20x+9920x2+7920x3 +8q20x4+8920x5 +2q20x6

g2, +10 g2, x

017 = subs(g2[0]=1, 07); 02 = subs(¢2[0]=1, 02);
O/ =8+2x+9x +72 +8x +8x +2.4°
02=1+10x

R = Rem(Q/, 02, x)P) mod 11;

R=0
-Pmod 11;

34r+3°2 475 +1044 +24°

gl ="ql'; g2 ="q2",

gl =ql

g2 =q2
Decode (8, 6,1, 11, 4, XX);

X:= PSeui/ (8,4, 11,3, 1);
X=103,51,59,5,7,7]
XY= X XX[1]:= 1, XX [5]:=5;
XY=13,5,1,59,57,7]
/EYI =1

/EI’S:ZS

Decode(8,4,2,11, 1, XX);

1= [seq(5,7=1.8)];
r=11,2,3,4,5,6,7,8]

X:= PSeui/ (8,4, 11,3, 1);
X=10,3,3,2,2,5,2,6]
XY= X XX([1]=1;
XX=10,3,3,2,2,5,2,6]
/EYI =1

Decode (8, 4,2, 11, 1, XX');

1= [seq(5,7=1.20)];
1=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 ]

X= PSeuil (20, 12,23,3, 7);
X=[11,7,6,7,7,11,6,22,2,4,12,10,13,9,3,22,18,22,4, 5]
XV = XXX [1]= ;XX [5]:= ;KX [20] = O;
X¥=1[11,7,6,7,7,11,6,22,2,4,12,10, 13,9, 3,22, 18,22, 4, 5]
XY =1

(3.2.8)

(3.2.9)

(3.2.10)

(3.2.11)

(3.2.12)

(3.2.13)

(3.2.14)

(3.2.15)

(3.2.16)

(3.2.17)

(3.2.18)

(3.2.19)

(3.2.20)

(3.2.21)

(3.2.22)



(> Decode(20,12, 3,23, 4, XX );

>

¥ Plus de menteurs

N Exemple 1. m=26, k=7, delta=2, I<I2.
> 1= [seq(i,7=1.26)];

25,26]

[ > XY= PSeuil (26,7,29, 15, 7);
16, 10, 24]

[ > /= rand (0.28);

/1= proc()

end proc

11"

2

X=1[17,6,16,18,5,17,19,9,8, 19, 13,0, 11, 20,9, 2, 10, 3, 25, 17, 15, 27, 24,

proc( ) option builtin= RandNumberinterface, end proc(6,29,5)

(> xr= Xifor /from 1 to 11 do XX [/] := /() od;
XxY=117,6,16,18,5,17,19,9,8, 19, 13,0, 11, 20,9, 2, 10, 3, 25, 17, 15, 27, 24,

16, 10, 24 ]

XY =15
XX =0
/EIE:ZS
XX, =12
XX, =13
XX =127
o =

/Hg:ZZ
XX, =13
XX =28

> 0= add (add (g1i/14" " i=0.14 — 6/),j=0.2);

12 3 9 7 5
Td0 0" T ot T o T 0T G v T o T gy Y

(3.2.23)

(3.2.24)

t=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, (3.3.1.1)

(3.3.1.2)

(3.3.1.3)

(3.3.1.49)

— 5 2 7 2 8 2
O=qg, (¥ ytaq, , X0 +q, ¥ tq ,x) +q v ytg, 7 +q 1r33.15)



4 2 1 6 10 8
T NI T G T 08 T X VT g0 T a5 00X

4 3 6 2 13 14
T o TH VTG o T VIG5 0 TG 0T 0

> F:= {seq(subs(x=1t[i),subs(y=XX[7],0)) mod29=0,7/=1.26)}:
> §:= solve(£) mod 29;
S=195.07 09 17109, 092799 0% 07219 0917259, 09, (3:3:1.6)

~7.0%0 2 .00 17109 00 =147, 005 =49 005
=147, 09 0T5%,0 9172, 095,024 97,0 95,1 = 17 47,00 %60
=100 0961 =3 9,0 %1,0= 97,0 19,1 = 2 97,095,021 97,00 %5,
=11 009 0 =490 %100 =21 97,00 711,0 =28 97,00 T12.0 = 1895
D130~ 2897 007140727 97,0}

[ > O = subs (S, 0);
,_ 2 12 3 9 5
Q.—Zlq7’0x +1897’0x +4q7’0x +4q7’0x +21q7’0x+24q7’0x 3.3.1.7)

+10g, v+ 99, 0y2+28q7 0x11+21 7z 0x10+21 z 0x8+5q7 0x4

+ 10 ¢, Ox6—|—2897 Ox13+27q7 0x14—|—q7 0x7+25q7 0)(7)/
4 5 2 3
+9q7’0x y+l7q7’0x y+25q7,0xy+16q7,0x y+l4q7’0x »
6 8 2 2 2
+4q7’0x y+llq7’0x y+q7’0xy +14q770xy
(> 0= subs(¢[7.0]= 1, 0);
O0=21x+10p+5x +18x2+274" +937 49 + 167 +25ry  (3.3.1.8)
-I-14y2x2+11yx8+4x6y+xy2+17x5y+14x3y+21x2+21x8
+10x6+24x5+4x3+28x13+28x11+4x9+21x10+x7+25x7y
[ > 00 := subs(x=0, 0);

00=10yp+ 9" (3.3.1.9)
B msolve( Q0= 0,29);
{y=0}, {y=15} (3.3.1.10)
(> =15
P=15 (3.3.1.11)

> d0 = dif (0, »);
d0=10+18 p+ 9" +16 22 +25x+ 28 p> + 1122 + 421" + 2004 172° 3.3.1.12)

+ 142 +254
(> JOP = subs(y=P,d0) mod 29;

dOP=194+ 9+ "+ +26r+ 11 +4°+ 17 + 142 + 2554 (33.1.13)
[~ 0P = subs(y=P,0) mod 29;
oP=12x+24x + 18 + 27+ 8+ 2+ 285+ 18° + 1147 (33.1.14)




+28 4 + 28 + 47 + 21410 + 284

P
> serz'es( %, X, 2] mod 29;
22 x+ 0O X )
(> = p— convert( %, polynom) mod 29;

P=15+7Tx
B dOP = expand (subs(y=F, d0)) mod 29;

AOP=19+Tx+9x + 152 +7 2+ 112 +4x°+174° +254

> OP = expand (subs(y=2F, O)) mod 29;

(3.3.1.15)

(3.3.1.16)

(3.3.1.17)

oP=25x" + 1827 + 27 +37 + 1325 + 1525+ 237 + 907 + 284" (3.3.1.18)

+28 " + 23277 + 2140 + 27

> serz'es( X, 4) mod 29;

oP
dorP’
2 3 4
204" + 160" +0O(x")
(> pi= p— convert( %, polyvnom) mod 29;
P=15+Tx+94 +135°

=> dOP = expand (subs(y=F,d0)) mod 29;

dOP=19+Tx+37 +270 426" +4 + 1155 +4° 4254

=> OP = expand (subs(y=2F, 0)) mod 29;

(3.3.1.19)

(3.3.1.20)

(3.3.1.21)

oP=23x" + 1827 + 270" + 262" +22° +3° + 282 + 262 +1047(3.3.1.22)

+ 10210+

> serz’es( X, 8] mod 29;

oP
doP’
184 +214° +174° +O(x8)
(> = p— convert( %, polynom) mod 29;
P=15+Tx+907 + 130 + 114" +82° +12.2°

=> expand (subs(y=F, 0)) mod 29;
0

B expand (subs(y=2PF, 0));
2175 + 2581 x+ 11136 x* + 6467 x'2 + 2175 ¥'* + 6757 4% + 18270 4°

+ 17429 2% + 14500 +° + 8584 x> + 3248 x> + 9570 x'! + 14094 x
+ 11803 x'° + 16269 x”

(> discrim(0, v) mod 29;
Ao 3t 1 27+ 13 164+ 57 + 23

+18x + 112 +14° +25x  +24° + 1842 + 54+ 13
[ > Facror (% ) mod 29;

Ne]

8

(3.3.1.23)

(3.3.1.24)

(3.3.1.25)

(3.3.1.26)

(3.3.1.27)

(3.3.1.28)



2 2
(A4 +92+250+23) (WP +13° +4°2 +20x+38) (3.3.1.28)

=> collect (0, y);
(7T+4+22x) P+ (1842 + 1347 410 + 232 +427 +6x+ 34" (3.3.1.29)

F162°) y+ 11 +24x+252° 420 + 2342 + 64 1647 +17.0°
19 15 150 160 o + 40 174

\ 4 é’xemple 2. m=31,k=5, delta=3, I<IS.

> pl = At I;

pl=x"+r+1 (3.3.2.1)
> p2i= A2+ 2;
p2=x 27 +2 (3.3.2.2)
> pI = X+ 3;
p3=x +3 (3.3.2.3)

(> 00 = eypand ((y—pl)-(y—p2)-(y—p3)) mod 37;
00:=31+31x+11p+282" +317 + 92" + 827 + 50943572 (33.24)

+35)/2J(2 —|—yx8 +3x6y+ 36xy2 +2x9y+ 4x5y+ 2x3y+ 3147
+32°° 429432 +31° + 57 + 3627 +354 + 3447 + 364"
+ 35 +2x7y+ 36}(5)/2

> degree( 00, x); degree( 00, )

13
3 (3.3.2.5)
[ (331-1)
4 6
17 (3.3.2.6)

1= [seq(5,7=1.31)];

r=11,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, (3.3.2.7)
25, 26, 27, 28, 29, 30, 31 ]

(> x:= [seq (subs(x=1,p/)mod 37, 7=1.14), seq (subs(x= i, p2) mod 37, /=15

.28),0,0,07;

X=13,19,11,2,2,8,4,35,22,21, 1,29, 11, 25,17, 5,0, 28, 28,0, 5, 17, 34,4,  (3.3.2.8)

10, 11,27,28,0,0,0]
> Q= add(aa’a’(q[z;j]-xi-)/, i=0.13 —4+),;=0.3);

5 2 2 7 3 2 2 8
O=q \ X y+q, , XV +q, (¥ +q ) g ) g Xy (3.3.2.9)

2 12 3 5 2 9

T o TH VTG 0 T 0 TG,V T gy o Ty g
3 9 7 5 4 2

TG X TGy X VT G X VTG (8 T gy XV Y

4 3 2 1 6 10
R e e/ e a7/ P e A P A S I A P
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> £ = {seq(subs(x=1[i],subs(y=X[7],0))mod37=0,7/=1.31)}:
> §:= solve( £ ) mod 37,
$= {qo, 0 =30 q4, 0’ qO, 1 =20 74, 0° q()) 2 =10 q4’ 0° 90, 3 =14 Q4) 0’ qu 0 (3.3.2.10)

=99 017329 0N 27229 0N 33U 0 B0 3 U0 D,
=394 09,2730 7,023 07,1 =289 095,273 00 94,0
S0 T 0 9427994009507 209, 00951799 00 5,2
=360, 009 07 2294,00917329,0097,07 1094 0073 1 =139 %
=299, 0095171494 009907094 007, 1 =309 o 710,0 =2 %, 00 %110
=209, 00 912,0= 0913079 0}

> O = subs (S, 0);

O=q, (¥ +30g, (+3q, (¥ +23g, (X +6g, ¥ +9g, ¥ (3.3.2.11)

5 3 2 11
+26q4’0x +20q4!0y+14q4’0y +10q4’0y +20q4’0x

+2q4,0x10+29q4’0x8+22q4’0x6+5q4’0x13 +28q4,0x3y
+32q4’0x6y+ 13 q4’0x7)/+5q4,0x2y+ 14q4’0x8y+ 32q4’0xy
+ 14q4’0x4y+ 3094’0x9y+ 3694’0,1'5)/2 +3q4’0xy3 +22q4’0xy2
+4q4’0x3y2—|—3q4’0x2y2—|—9q4,0x4y2—|—9q4’0x5y—|- 16q4’0x7
(> 0= subs(¢[4.0]=1, 0);
0=30+9r+20p+x +10  + 14yt +5p2 +32xp+ 9,7 1" (3.3.2.12)
+3y2x2 + 14)/)(8 +32x6y+ 22xy2 +30x9)/+ 9x5y+ 28x3y+3x2
+29x% + 225426 +23° + 1457 + 550 420 4647 + 241
+16.x +4x3y2 +3xy3 + 13x7y+ 36x5y2
=> 00 := subs(x=0, 0);
00:=30+20 y+ 101° + 1457 (3.3.2.13)

=> msolve( Q0= 0,37);
{y=1}{r=2}, {r=28} (3.3.2.14)

> Poly :=proc(0, 10, n,p)
local 7, dO, OP, dOP, r, S,
ri=1;
£i= 0,
40 = diff (0, r);
while » < 7 do
ri=2-r
OP = expand (subs(y=F, 0)) mod p;,
dOP = expand (subs(y= P, d0Q) ) mod p;




S = serz’es( mod p;

or ,,j
dOP

P = P — convert(S, polynom) mod p;,
od;

end:

(> 0 — 0O mod 37;

364+ 150+ 9p+ 102" + 1617 +5px* + 34 pr* + 27 xp+ 11,7 4" (3.3.2.15)
+5y2x2 + 13yx8 +29x6y+ 23)()/2 +28x9y+ 5x5y+ 26x3y+ 9+
+342 430 +31°+29° + 137 + 64 + 224 4947 43410
+18.x +4x3y2 +3xy3 + 11x7y

[~ b (0, 1,5,37);

At (3.3.2.16)

=> ewand (subs (y= %, O)) mod 37;
0 3.3.2.17)

\ 4 ;*xemple 3. ==31, k=35, delta=3, I<I5.

> X:= PSeuil (31,5,37,3, 1);

X=1[31,15,11,11,17,4,31, 19, 10, 19, 34, 16, 10, 34, 5, 35, 24, 30, 10, 5, 29, 32, (3.3.3.1)
11, 10,9, 35, 14, 30, 29, 4, 32 ]

> /= rand (0.36);

/1= proc() 3.3.3.2)
proc( ) option builtin= RandNumberinterface, end proc(6,37,6)

end proc

[ > _XX:= Xfor /from 1 to 17 do XX [/] = /() mod 37 od;

XY=1[31,15,11,11,17,4,31, 19, 10, 19, 34, 16, 10, 34, 5, 35, 24, 30, 10, 5, 29,
32,11, 10,9, 35, 14, 30, 29, 4, 32 ]

XX, =28
XX, =21
XX, =31
XX, =33
=
/EI%:ZZ
XX, =33
W =
XX =

10
/K/I’ll =23




XX =36

12 °
XX, =29
Xy, =15
XX =28
AKX =2
XY =2 (3.3.3.3)
(> 0= add (add (g[ij1o 5, i=0.13 — 4)),/=0.3);

_ 5 2 2 7 2 8 2
O=qgs (¥ Vvt g, , XV tgq, v +q ,x0 g v ytg ¥ +ql’1xy(3.3.3.4)

12 3 9 7 5
Tq0 0" T ot T o T T G v VT o g

4 2 11 6 10 8
T U VTG TG 0 TG T TG 00 T 0

4 3 6 2 13 3
T ot T VT T Yyt T T gy gty 3
3 2 9 5 2 4 2 3
TNV TGy X VTG G XV TG XV TG 3

> = {seq(subs(x=1t[7],subs(y=XX[7],0))mod 37=0,/=1.31)}:
S = solve( £ ) mod 37,
{qo, 0=29% 0% 17 2% 0% 2~ 7% 0%, 3=32% 07, 0" 329 335

W= 0027210, 000 372719 000 0T 0%,1730% 0 %5

=000 23900517219 005,721, 09 0T304, 009 4

=299, 092709 00950339, 09,1299 00 %5.,= 0%,

=84, 091" 19,0 %0280 0717179, 09,075 %, 0 %, 1

=189, 009,025,091 =17 % 00 710,0=31 25,00 711,07 124, >

D120 142y 009130~ 27 72,0}

=> O = subs (S, 0);

0=6g, X'V +q, 7 +29¢, (+32q, (30 +27q, (¥ +8q, 1 (33.3.6)
+36q2’0x4+5q2’0x8 + 31 qz,oxlo + 1292,0x11 +7q2,0y2+2q230y

5 9 3 12
+35q2)0x +32q2)0x+25q2)0x +23q2)0x +14q2)0x

7 6 2 S 2 .2
+28q2’0x +7q2’0x y+2192’0xy +29q250x y-l—qz,oxy
+11q20xy+27qzOxy3+36q2Ox2y+l7q20x9y+l7qzox7y
+18920x8y+2lqzox3y2+21q2Ox3y+29qzox4y

(> 0= subs(¢[2,0]=1, 0);
0=294+32x+2p+36x" + 142 +7,7+29 2 +36 27 + 11y (3.3.3.7)

+6y2x4+y2x2 + 18yx8 +7x6y+ 21 xy2 + 17x9y+ 29x5y+ 21 xsy




+ 2 4+5° 48 +35 2 +23° +32°0 2740 240 425
+314'0 421 x3y2—|—28x7+ 17x7)/+ 27)()/3

=> 00 := subs(x=0, 0);

00:=29+2y+7,*+32,°

> msolve( Q0= 0, 37);

{y=3}

[~ Pob(0,3,5,37);

3423 x+T7 + 1328 +224°

=> expand (subs (y= %, O)) mod 37;

>

0

(3.3.3.8)

(3.3.3.9)

3.3.3.10)

(3.3.3.11)



