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Q1)

Consider the subring of § = {(g’ Zab) ra, b€ ZZ} of M, (Z) and the subring

Z[\/ﬂ =f{a+bvZia,b € Z}of R. Let ¢:§ — Z[\/ﬂ be the mapping defined by
o(@ #))=arevz

Prove that ¢ is a ring isomorphism by showing it is:
(a} aring homomorphism, (b) one to one, and (¢) onto.

30 marks

Q2)
(i) Let R be a commutative ring with unity, and a € R. Prove that < ¢ > = R ifand only a is
aunit, where < a >={b € R: b = ar for somer € R}. 20 marks
(ii) Consider the ideal < 77,91 > of Z, where < a,b > = {ax + by: x, y € Z}. Show that
< 77,91 > is a principal ideal of Z. 20 marks
Q3)
Constder the two polynomials p(x) = [2]x? 4+ [1] and q(x) = [4]x? + [5] in Z¢[x].

{a) Compute p(x) + g(x) and p(x)q{(x). 20 marks

{b) Determine deg(p (x) + q(x)) and deg(p(x)q(x)). 10 marks




