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Trascendence

The elements α1, . . . , αn in an extension F of K are said to be algebraically inde-

pendent over K if they satisfy no polynomial equation. For example, if x1, . . . , xn

be variables and Nn = Q(x1, . . . , xn), then α1, . . . , αn are algebraically independent

over Q.

The set α1, . . . , αn is said to be a transcendence basis for F/K if F is algebraic

over K(α1, . . . , αn) and n called the transcendence degree of F/K. Thus the

transcendence degree of Nn/Q is n.

Proposition. Transcendence degree is well defined.

Proof.

Last time we set

n∏

i=1

(T − xi) =
n∑

j=1

ej(x1, . . . , xn)T j

and let En = Q({ej(x1, . . . , xn) : 1 ≤ j ≤ n}) ⊂ Nn. We proved,

Proposition. Nn/En is normal and Gal(Nn/En) ∼= Sn.

Corollary. Nn
∼= En.
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