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YUESTION 1. Let R, R, be commutative rings, and A = R; x R,, with the normal operations +, . on A, i..,
1,b) + (c,d) = (a + ¢c,b+ d) and (@, b)(c,d) = (ac, bd).

(i) I will prove this in CI.ASS, but you may use this result for this HW. Let F be an ideat of A, Then H = I x I for
some idcal I; of Ry and for some ideal > of R,.

ii) Let # be a maximal ideal of A. Prove that F' = M x R; for some maximal idcal Af of £ or F = R, x M for somc
~— maximal ideal Af of ¥, (Hint: Let F be an ideal of A. Then we know that I' = I; x I, for some ideal I; of Ry and
7 for some ideal I of R;... now start cooking )

ii) Let F be a prime ideal of A. Prove that F = P x R; for some prime ideal P of R, or F = Ry x P for some prime
L; ideal P of R»

tv) Let F be a primary ideal of A. Prove that F' = P x R, for some primary ideal F’ of R, or F = R; x P for some
;"; primary ideat P of R

WUESTION 2. (i) Let R be ring and w € Nil(R). Prove that | + w € U(R). If R is commutative, then prove that
;‘ u+w € U(R) for every u € U(R) and for every w € N(R) (Hint: If n is odd, how do we factor =™ + 19)

ii} If R is commutative, then Prove that N(R) is an ideal of R
it) If R is commutative, prove that N{R) € P for every prime ideal P of R ];
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