Roots of the Polynomialx® — x3 + x2 +2x — 1
The polynomialx® — x3 4+ x? + 2x — 1 is the product of the linear factar+ 1 and the irreducible polynomial
g(x) = x® — x* + x3 — 2x2 + 3x — 1. The roots of(x) generate an extension of the rational numbers of degree 10
with dihedral Galois group. Let (all fifth roots are real fifth roots):
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Let ¢ denote a fifth root of unity witls + ¢~* = (=1 + +/5)/2 and set

ar=r1+ro+rz+r

w=0"r1+ 3+t
az=0r+lra+ ¢ s+t
as=0rn+tr+irt+in
a5=§r1+§‘2r2+§3r3+§4r4.

Then the roots of (x) are the numbers
1 :
szg(aj+1) 1<j<b

Choosing¢ = 0.3090169943749474244% 0.951056516295153572]1 the approximate numerical values of the
roots are
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x2 = 0.910820763699306966 0.658673915593740872
x3 = —0.6317228953346896209 1.1800052781722433333
x4 = —0.63172289533468962% 1.180005278172243333
xs = 0.9108207636993069601 0.65867391559374087 17



Roots of the Polynomialx® 4+ x5 — x3 —x? —x +1
The polynomiah® 4+ x5 — x3 — x? — x + 1 is the product of the linear factar— 1 and the irreducible polynomial
f(x) = x5+ 2x* + 2x® 4+ x? — 1. The roots off (x) generate an extension of the rational numbers of degree 10 with
dihedral Galois group. Let (all fifth roots are real fifth roots):
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Let ¢ denote a fifth root of unity witly + ¢~* = (=1 + +/5)/2 and set

ar=r1+ro+rz+r

w=0"r1+ 3+t
az=0r+lra+ ¢ s+t
as=0rn+tr+irt+in
a5=§r1+§‘2r2+§3r3+§4r4.

Then the roots off (x) are the numbers
1 .
szg(aj—Z) 1<j<b

Choosing¢ = 0.3090169943749474244% 0.951056516295153572]1 the approximate numerical values of the
roots are

x1 = 0.576471429619550610

xp2 = —0.182835990170361125 1.032925131232470020
x3 = —1.105399724639414180 0.595451827091543919
x4 = —1.105399724639414180 0.595451827091543919
x5 = —0.182835990170361125 1.032925131232470020



