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Show your work.

1.

Show that a group G is abelian if and only if (x y)? = 52,2

for all x, y in G. (10%)

. Prove Z,, is cyclic and find all distinct generators. (10%)

. Let Z,,"= {1,5,7,11,13,17} be the multiplicative group of

integers modulo 18, prove that Z ,"is cyclic. (10%)

. Up to isomorphism, find all abelian groups of order 36.

(10%)

. Up to isomorphism, find all groups of order 15. (10%)
. Up to isomorphism, find all  groups of order 14. (10%)

. If p is a prime, prove that o’ -« is divisible by , for all

integers a. (10%)

. Let R be a ring with unity 1. It »* =, for all + in R, Show

that R is commutative. (10%)
Let R be a commutative ring with unity 1. Prove that an

ideal M is maximal it and only if R/M is a field. (10%)

10. Let f: G — G’ be a group homomorphism, prove that

ker £ is a normal subgroup of G. (10%)




