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1. [12 points - 4,4,4] Let G = Z, x Zg and H = ((0,3)) = {(0,0), (0,3)}.

(a) Compute the elements of the group‘G /H. How many elements are
there?

(b) Find the order of the element (0,1) + H in G/H.
(¢) Is G/H cyclic? Why or why not?
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See Hw 3. 3

%. [10hpoints] Consider the group G = Z x Z and the subgroup H = ((4, 1)). B F” C ane
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2. [10 points] Consider the group G = Z x Z and the subgroup H = {(4, 1)).
Use the first isomorphism theorem to show that G/H is isomorphic to a
familiar group.
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3. [15 points - 5 each] True or False. If True, give a proof. If False, give an
example showing it is false.

(a) Let G be abelian and H < G. Then G/H is abelian.
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(b) There does not exist a non-abelian group G with a normal subgroup
H with G/H abelian.
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(3 continued...) True or False. If True, give a proof. If False, give an
example showing it is false.

(c) If G is a group of size 10 and H is a subgroup of G with H # G, then
H is cyclic.
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4. [10 points] Pick ONE of the following.

A) Let G be a group. (a) Prove that if z € G then |z| divides |G|. (b) Prove
that if |G| = p where p is prime, then G is cyclic.

B) Let G and H be groups and ¢ : G — H be a homomorphism. (a) Prove
that if E < H, then $7'(E) < G. (b) Prove that if E< H, then ¢ }(E)< G.
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5. [10 points] Let G = H x K where H and K are groups. Let K; =
{(1n,k) | k € K} where 1y is the identity element of H.

(a) Prove that K; is a normal subgroup of G.
(b) Prove that G/K, is isomorphic to H.
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5. [10 points] Let G = H x K where H and K are groups. Let K; =
{(1g,k) | k € K} where 1y is the identity element of H.

(a) Prove that K is a normal subgroup of G.

(b) Prove that G/K, is isomorphic to H.
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