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Let G be a group and let # be a normal subgroup of G. Let
m be the index of H in G (that is, the number of cosets of H). Prove
that for any a € G, we have ™ €

Give an example of group G, a subgroup H of index m, and
an element a € G such that ™ is not in H. (Of course, your subgroup
H had better not be normal.)

Suppose G is a group of size 77 and H is a group of size
52. Prove that the only homomorphism from G to H is the trivial
homomorphism.



[image: image2.png](b)

(6) (2
(b)

Give an example of a group G of size 77 and a group K of
size 56 and a nontrivial homomorphism from G to K.

Prove that if G is an abelian group and
subgroup of G then G/N is abelian.
Prove that if G is any group and N is a subgroup of Z(G)
such that G/N is eyclic then G must be abelian. [Note that since N
is contained in the center of G, N is automatically normal in G and
N is itself abelian]
Give an example of a group G and a normal subgroup N of
G such that both N and G/N are abelian, but G is not abelian.
Give an example of a group G and a subgroup
N of Z(G) such that G/ is abelian but G is not abelian.
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