MATH 720, Algebra I
Exercises 3
Due Fri 16 Sep

Exercise 1. Let R be a ring, and fix an integer n > 2. Let S1,...,5, C R be
subsets, and set I; = (S;)R for j =1,...,n.
(a) Prove that . I; = (U;S;)R.
(b) Prove that if R is commutative, then [[;1; = ({a1---an | a; € S5, =
1,...,n})R.
(c) Prove that if R is commutative, then any finite product of principal ideals is
principal.
Exercise 2. Let { R, }aca be a set of rings, and for each A € A fix an ideal I, < Ry.
(a) Prove that @, I, is an ideal of @, Ry and that there is a ring isomorphism

(D B/ (D In) = D (BA/1)-

(b) Prove that ], Iy is an ideal of [, Ry. and that there is a ring isomorphism

(ITx Ba)/(I1\ In) = TIN(BA/1N).
(c) Prove that €p, I is an ideal of [[, Rx. Deduce that €, Ry is an ideal of
[T Rx. _ —
(d) Given elements (ry),(sx) € [, Rx, prove that the cosets (r\) and (sy) in

(I1\ Rr)/(, Rx) are equal if and only if ry = sy for all but finitely many
A €A

Exercise 3. Prove or give a counterexample: given rings R; and R, with identity,
every ideal of Ry X Ry is of the form Iy & I, for some ideals I7 < R; and I < Rs.



