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Factoring in Q(a)[x] using Trager's algorithm.
| Copyright Michael Monagan, Fall 2023.
>m = z"2+z+1;

m:=2"+z+1

> alias( alpha=RootOf(m,z) )

o
—> N := proc(f) resultant(m,subs(alpha=z,f),z) end;
N :=proc(f) resultant(m, subs(a.=z2, f), z) end proc

j> f := x*3-x*2+x-alpha*x*2+x*alpha-alpha;

f:=x3—x2+x—(xx2+xoc—oc
-> f := unapply(f,x);

f:=x—>x3—x2+x—ocx2+xa—(x
> N(E@) ;

L (xz—x+1)2(1+x+x2)
;Obviously N(f(x)) is not square-free. Let's try with s=2 .
> r := N(f(x-2*alpha)) ;

ri=24x"+53x +112x° + 93 x+ 63 + 5x° + x°
> ged(r,diff(r,x));

> factor(r);
(1+x+x2) (x2+x+ 7) (x2+3x+9)

> bl,b2,b3 := op(%); fsyot
i b1,b2,b3:=1+x+x, X +x+7,X +3x+9 A
> f1 := ged( f(x-2*alpha), bl, 'q' ); ﬂ

I fli=xo cd(+) be)
T i—;_{‘/b‘ X —x—6xa—9—60 ﬁ‘9Cd(_')[l bs‘

> £2 := ged( q, b2, '£3' ); 1\0(@7“& I,

f2:=x—1-3a
> £3:
x—3a
;> f1l := subs( x=x+2*alpha, f1 ):
> f2 := subs( x=x+2*alpha, f2 ):
> f3 := subs( x=x+2*alpha, £f3 ):
> f(x)=£f1*£f2*£3;

X=X tx—axX+xa—a= (x+a) (x—a—1) (x—a)



> evala( Expand (f1*f2*£f3) );
3 2 2
X —X +X—80X +-X0—a

> factor (f(x) ,alpha) ;
(x+a) (-x+o+1) (-x+a)
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