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1. (#fEIE) Determine the complete ring of quotients of the ring Z,, for each n > 2.

2. (E@F) Let R be an integral domain with quotient field F. Let T be an integral domain
such that R C T C F. Show that the quotient field of T" is isomorphic to F.

3. Let S be a multiplicative subset of an integral domain R such that 0 & S.
(a) (#7CE) ) Show that if R is an integral domain, then so is S7'R.
(b) (GEEH) Show that if R is a unique factorization domain, then so is S™'R.

4. (FE%E) Let S be a multiplicative subset of a commutative ring R. Show that for each
prime ideal P’ of S™'R there exists a prime ideal P of R such that P’ = S~1P.

5. Let P be a prime ideal in a commutative ring R.

(a) (EF#EAE) Show that there is a one-to-one correspondence between the set of prime
ideals @) which are contained in P and the set of prime ideals of Rp, given by

Q@ — Qp.
(b) (&%) Show that the ideal Pp in Rp is the unique maximal ideal of Rp.
(c) (HE#EE) Give a ring R with two distinct prime ideals P, @Q such that Q C P.
6. (Pi&#F) Let M be a maximal ideal in a commutative ring R with identity and n be

a positive integer. Show that the quotient ring R/M"™ has a unique prime ideal and
therefore is local.

7. (BT5%) Let R be a commutative ring with identity. Show that R is local if and only if
for all r,s € R,
r+s=1= rorsisaunit.

8. Let R be a commutative ring with identity. Consider the following three statements.
(i) R has a unique prime ideal.
(ii) Every nonunit is nilpotent.

(iii) R has a minimal prime ideal which contains all zero divisors, and all nonunits of R are
zero divisors.
(a) (ZHi#) Find a ring R, which is not a field, satisfying the above conditions (i)-(iii).
(b) (Fk&EHEL) Show (ii)=(i).
(c) (ZEW) Show (i)=(iii).
(d) (#kF$#) Show (iii)=(ii).



