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Exercise 1. Let K/k/F be a tower of fields. If α ∈ K is algebraic over F , show that

[k(α) : k] ≤ [F (α) : F ].

Exercise 2. Let K/F be an extension of fields and suppose α1, . . . , αn ∈ K are algebraic
over F . Prove that

[F (α1, . . . , αn) : F ] ≤
n∏

i=1

[F (αi) : F ].

In particular, F (α1, . . . , αn) is a finite extension of F . [Suggestion: Induct on n.]

Exercise 3. Let K/F be fields and let α ∈ K. Prove that if α is algebraic of odd degree
over F , then so is α2 and F (α) = F (α2).


