Homework for Ma 561 - Modern Algebra I (Fall 03)
Set 3

8. (2 points) Let R be an integral domain that has finitely many elements. Show that R
is a field.

9. (4 points) (a) Compute [Q(+/2 : Q).
(b) Prove that X3 — 2 is the minimal polynomial of /2 over Q.
(Hint: You may use (without proof) the fact that /4 is irrational.)

10. (4 points) Let K be a field such that 14 1 # 0. Let a,b # 0 be any elements of K.
Show that K (y/a) = K(v/b) if and only if there is an element ¢ € K such that a = bc?.

11. (4 points) Compute

[Q(v2,v3):Q] and [Q(VZ+V3): Q]
Is there a relation between Q(v/2,v/3) and Q(v/2 4+ v/3)?
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