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Exercise 6.1 (3+3+3 points)

a) Let A be a UFD. Show that irreducible elements are prime elements.

b) Show that in a Noetherian ring every element can be written (non-uniquely) as
product of finitely many irreducible elements.

c) Let A be a Dedekind domain. Show that if A is a UFD then A is a PID.

Exercise 6.2 (4 points) Is the ring Z[X] a Dedekind domain? Motivate your answer.

Exercise 6.3 (3+3 points) Let A be a Dedekind domain. Let I = pn1
1 . . . pnr

r and J =
qm1
1 . . . qms

s be two nonzero ideals, written in terms of their unique factorization into prime
ideals.

a) Write the unique factorization of the ideal I + J .

b) Write the unique factorization of the ideal I ∩ J .
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