EXERCISES 4, QUESTION 5

5. Express the algebraic number

</1+\/ﬁ i/l—\/1_7

as the quotient of an algebraic integer and an ordinary integer.
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Solution. Let

Cubing a;, we obtain
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6-10Y3q = 2 — 5a°.

Cubing again we obtain

2160a® = (2 — 50*)* = 8 — 60a® + 150a° — 125a”



so that
12507 — 150a8 4 2220a% — 8 = 0.

Thus
50 —2-3.52a%+22.3.5.37a° =28 = 0.

Let( = 5a. Then
B2 —1506°% + 75003 — 15625 = 5% —2-3-5%°% +22.3.57.37a% — 23 . 5°

=5 (5’0" —2-3-5%a° +2%-3.5-37a” — 2°)
=0.

Hence
1/3 1/3
1++V17 1—V17
g = 5L + X
5 5
= (25 +25V17)% + (25 — 25V17)'/®
is an algebraic integer. Finally

(25 4 25v/17)Y/3 + (25 — 25(/17)1/3
5 ?

where the numerator is an algebraic integer and the denominator an ordinary
integer. [ |
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