Homework for Ma 661 - Modern Algebra II (Spring 04)
Set 21

() I(W, UWa) = I(Wy) A ().

(4 points) Let I, J be ideals of the ring R. Prove:
The radical of I, /T := {r € R|r™ € I for some m € N}, is an ideal of R.
VIinJ=vVinvJ.

0O—-M —-M-—-M"—0
be an exact sequence of R-modules. Show that
Annp M’ - Ann M"” C Anng M C Anngp M’ N Ann M".

79. (4 points) Find for some ring R an example of two R-algebras S; and Sy that are
isomorphic as R-modules, but not isomorphic as rings.

16*. (4 points extra credit) Let M be a finitely generated module over the noetherian
ring R. Prove:
(a) There is an exact sequence of R-modules

F5G—-M—0

where F, G are free R-modules of finite rank.
(b) There is a m x n matrix A with entries in R such M = coker ¢ where ¢ : R" — R™
is the homomorphism defined by 1 (v) = A-v. (A is called a presentation matriz of M.)
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