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13.6 Cyclotomic polynomials and extensions.
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has the splitting field Q((,), the cyclotomic field of the n-th roots of unity.
The n-th roots of unity 1,(,, 2, ..., (" form a cycligmgp (Cp).

Generators of ((,,) are called the primitive n-th roots of unity.

Question. What is [Q((,) : Q]7
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Theorem. ¢, (z) € Z[x] is monic of degree ¢(n), irreducible over Q|x].
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Corollary. [Q(¢,) : Q] = ¢(n) \uuh (=% a

Procf. g o N = &0 a

Note. For p prime and ¢ = p", F} is the splitting field of
! —z=x@ 1) =2 H D4(z) € Fylz).
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If Fy = (a), then mq , (v) divides 041 () ( o\ L& ceoean i‘f Cved O F'\’ | UU/)



