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Question 1. (16 points) Let G be the group of multiplicative invertible elements of Zzsg.
{a) (4 pts)List the elements of & and of its subgroup {[3]) spanned by {3].
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(b) (4 pts)Find the cosets of {[3]) in G.
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{c) (4 pts)Find the multiplication table for the quotient group G/({3]).
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(d) (4 pts) Is G/{[3]} cyclic? Explain your answer.
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“ _b] 1 a,b are real numbers}

Question 2. (12 points) Let R= {[b
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b} (4 pts) Does R have a unity? If so identify the unity.
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a){(4 pts) Is R a commutative ring? Explain your answer.

c){4 pts) Is R an integral domain? Explain your answer.
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Question 3. (8 points) Prove that Q(iv5) = {p+qiv/5 | p,q € @} is a subring of €.
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Question 4. (12 points) Let R be a commuiative ring and a be a fixed element of 1. Let
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(a) (6 pts) Show that J, is a subring of R.
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(b) (6 pts) Is I, an ideal of R? Explain your answer.
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Question 5. (12 points) Let [a], denote the congruence class of the integer « modulo 7.

(a) {6 pts) Show that the map f: Z;5 — 2, that sends [aly2 to [a]s is a surjective (onto) ring homo-
morphism.
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(b) (6 pts} Find the kernel of f.
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