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Ring Theory

(a) Prove that every integral domain can be imbedded in a field.

(b) Let D be an integral domain and let F' = {z € D : xd = 1 for some d €
D}. Suppose that D is a finite dimensional vector space over F.
Prove that D is a field.

Group Theory

(a) Let G be a nonabelian finite group generated x and y, where o(z) =

o(y) = 2. Prove that G is isomorphic to a dihedral group.

(b) Let G be a group of order 56. Suppose that G has 2 or more sub-
groups of order 7. Prove that G has a subgroup isomorphic to
ZQ X ZQ X ZQ.

Field Theory

(a) Let F be a finite field. Prove that F' — {0} under multiplication is
a cyclic group.
(b) Prove that v/2 4+ v/3 4+ v/5 4+ /7 is irrational.
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