Let ® be a 5th root of unity. Solve (1 — ®) -y = ® — o fory by computing the inverse of (1 — o)
| via the inverse of (1 —z) in Q[z]/m(z) where m(z) =+ +7+z+1
> m = 2744273427 2+2+1;

m=z 42 +22+z+1 )
[ > gcdex(1l-z,m,z,'s");
1 (2)
[ > S;
15,2, 3 4
52+52+52+5 3)
> y = subs(z=omega, rem( sx(z"4+z"2), m, z ) );
=—i(1)3—l(o2—i(o—g “4)
YT TS 5 5 5
;Maple's RootOf representation for algebraic numbers
> omega := RootOf(m,z);
o= RootOf ( Z'+ Z+ Z"+ Z+1) 5)
> evala( omega™5 );
1 (6)
> evala( 1/(1-omega) );
RootOf ( Z'+ 7+ Z2+ z+1) L 2R00/( 2+ 2+ 2+ Z+ 1)’ -
5 5
3RootOf( Z'+ Z2+ 72+ Z+1) 4
+ + -
5 5
| > omega := 'omega': alias(omega=Root0f(m,z)):
> evala(omega”6);
® ®
[ > evala(l/(1-omega));
Lo+ 2o+ 0+t ©)
5 5 5 5
> solve( {omegaxx+omegaxy=1,omega”3xx+omega”4*xy=-1}, {x,y} );
__ 23 4 2 1 3 33 1.2 4 _2 10)
TS 5 5 57775 5 5 5
[ > convert(omega, radical);
5 1 1J2J5+/5
4 4 + 4 a1
[ > evalf(omega);
0.3090169944 + 0.9510565163 1 (12)

;The Cylotomic polynomials
| > with(numtheory):




> cyclotomic(5,z);
S+ ++z 41
> seq( cyclotomic(n,z), n=1..6 );

:Minimal polynomials
| > with(PolynomialTools):
> MinimalPolynomial(omega,z);
A2+ 41
[ > alpha := 1l+sqrt(2)+sqrt(3);
o=1+2+3
[ > MinimalPolynomial(alpha, z);
A—ar -4 +162z-38
;Factor m(z) over Q
> factor(m);
A2+ 41
;Factor m(z) over Q(w)
> factor(m,omega);
—((03+(02+(o+z+ 1) ((oz—z) ((03—2) (—z+ o)

c—lLz+ 1,22 4z+ 1,2+ 1,2 +2+ 2424+ 1,22 -2+ 1
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