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. (a) Describe what is the Zorn’s Lemma? (5%)

(b) Describe without proof the Fundamental Theorem of Galois Theory?
(5%)

. Let G be an abelian group and 7, J be any infinite subgroups of G with

G/I and G/J being finite groups. Prove or disprove that / N Jis an
infinite subgroup of G. (15%)

. What 1s the Galois group of the field R of real numbers over the field Q

of rational numbers? Verify your assertion. (15%)

. Give a noncommutative ring with unique maximal ideal. Verify your

assertion. (20%)

. Prove that the field Q of rational numbers is not a projective Z-module,

where Z denotes the ring of rational integers. (20%)

. Let P and Q be distinct prime ideals in a Dedekind domain D. For any

positive rational integers a and b, prove that P“ +Q" = D. (20%)
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