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;The Modular GCD Algorithm (main idea)
> g := x"2-7*x+15;
g = 2 —Tx+15

> A := expand( g * (x"2+18*x+5) );
A4:=x"+112 — 106" +235x + 75
> B := expand( g * (x"2+x+5) );
B=x'-6+132-20x+75
> pl := 11;

pl =11
[> g1 := Ged( A mod pl, B mod pl ) mod pl; 2\\ ij
gl = L4+4x+4

> p2 := 13;
p2:=13
[> g2 := Ged( A mod p2, B mod p2 ) mod p2; Z/,;(x_]
g2 = Z+6x+2
> G := chrem( [gl,92], [p1,p2] );
G:=x*+136x+15

;Put the coefficient s of G in the symmetric range for the integers modulo M
> M := pl*p2;

M := 143

> G := mods(G,M);
G=x*—Tx+15
[> gcd(A,B);

x277.\'+15

@

(¢

3

(©)

®

©)

(©)

®

(&)

10

ay



;Unlucky Primes

> g := x"2-7*x+15;

g =x—Tx+15 )
> a := expand( g * (x"2+18*x+5) );
A4:=x"+112—106x* +235x+ 75 @
> B := expand( g * (x"2+x+5) );
Bi=x'—6x+13x*—20x+75 ©)
[> ged(a,B);
P —Tx+15 @
> gl := Ged( A, B ) mod 13;
gl =X +6x+2 ®)
> g2 := Gecd( A, B ) mod 17; .
@2 =x"+1NL+13%+14x+7 I7 isan (6)0!4(«(}07 F""‘()—‘
> g3 := Ged( A, B ) mod 19;
g3 =x+12x+15 )
> G := chrem( [gl,g2], [13,17] );
G = 52x* + 130> + 183 x* + 201 x + 41 ®
> G := chrem( [gl,g3], [13,19] );
Gi=x*+240x+15 )
> M := 13*19;
G :=mods( G, M );
M= 247
G=x*—Tx+15 (10)
> divide(A,G);
divide(B,G);
frue

true 1y




| How big can the coefficients of the factors of x” — 1 in Z[x] be?
[> £ := x"30-1;
P

> F := [op(factor(f))];
F = [x—l,x4+x3+x2+x+ 1,x2+x+ 1,x8—x7+x5—x4+x3—x+ l,l-i—x,xd—x3—i—x2
e o o 1,x2—x+ 1,x8+x7—x5—x4—x3+x+ 1]
> S := combinat[subsets] (F):
> while not S[finished] do
c := S[nextvalue] (S);
g := expand( mul(h,h=c) );
if maxnorm(g)>7 then
divide(f,g,'q");
pr:i.nt(maxnorm(g) ,;maxnorm(q));
print(g,q);

fi;
od:
12,12
a8 102 + 8 4250 — 6 — 1228 — 1247 —6:° + 247 + 8x* +104°
+8 +ax+1,x° —ax 4+ 8x8B —10x? +8x!1 — 2406 + 12:2% — 124" + 65°
+2x —8x  +10x° — 8% +4x—1
12,12
B —ax 8 — 1052 82 — 2210 -6 + 1228 — 1247 + 625 +24° — 81 + 104
—8x +4x— 1,20 + 4 +8x2 1022+ 85 4241062 —122® — 12X — 645
+2X° +8x +10° + 8% +4x+1
8,7
O —3xP a2 —2x? 4 6x! —8x10+6x° —6x" +8x°—6x° +2xF +24°
—4x2+3x— 1,x14+3x13+5x12+5x11 +3x10—x9—5x8—7x7—5x6—x5+3x4
+5¢ +5° +3x+1
8,7
O3 axd p2x® —2x? 6 —8x10— 6 +6x +8:5+6x° +2x" —24°
—4x2—3x— l,xl“—?ncl?’-}-5x12—5x11 -1—3x10-i-x9—5x8-+-7x7—5x6+x5-f-3x4

— 5 45 —3x+1
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| The Modular Ged Algorithm
> a := 8*x"4+78*x"3+166*x"2-171%x-360;
b := 12*x"5+84*x"4+90*x"3-2*x"2-14*x-15;

a:=8x*+78x +166x* — 171 x — 360
bi=12x +84x" +90x° —2x* —14x— 15 50}

[> content(a,x), content(b,x);

1,1 )

> MignotteBound := proc(f,x) local d;
L d := degree(f,x); 2"d*ceil(sqrt(d+1l))*maxnorm(£f) end:
> B := min( MignotteBound(a,x), MignotteBound(b,x) );

B := 8640 6}

> M := 23%29%*31;

> gamma := igcd(lcoeff(a),lcoeff(b));
attemptin
“local

Error
declarin

M = 20677 (©)

=057

to assign to “gamma~ which is protected. Tr
amma” ; see ?protect for details.

> beta := igcd(lcoeff(a),lcoeff(b));

> gl :
gl :

> g2
g2

> g3
g3

fe=4 )

Ged(a,b) mod 23;
beta*gl mod 23;

gl =P +7x+19
gl = 4x* +5x+7 ©)

Ged(a,b) mod 29;
beta*g2 mod 29;

g2 =X +7x+22
g2 =4x*+28x+1 0

Ged(a,b) mod 31;
beta*g3 mod 31;

g3 =2 +Tx+23

> g := primpart(gbar);

g3 = 4x* +28x+30 ®)

> gbar := mods( chrem([gl,g2,93],[23,29,31]), M );
gbar == 4x* +28x + 30 )
g=2x+14x+15 (10)

> divide(a,g), divide(b,qg);

true, true 11

> infolevel[gcd] := 4:

ged(a,b);

gcd/gedchreml: computing images
gcd/gedchreml: combining images
gcd/gedchreml: trial division

28+ 14x+ 15 (12)

Oroom: 1Als, Ubls culd b by bt

Ml might be small 29,
Tot o/ eah prwe  Shethes we have Laayt primes.

g = 2X—3.
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