
Algebra Qualifying Examination, Fall 2019

Instuctions: This is a 3 hour examination. In the problems below, all rings are commutative
with identity unless speci�ed otherwise. This is a closed book exam, also no notes, searching
the web, or otherwise consulting external sources. Good luck!

1. Let P be a �nite p-group. Show that P is not cyclic if and only if P has a quotient
isomorphic to Z=pZ � Z=pZ.

2. Let R be a commutative ring with unity.

(a) Let S be a non-empty saturated multiplicative set inR, i.e. if a; b2 R, then ab2 S
if and only if a; b 2 S. Show that R � S (the complement ofS in R) is a union of
prime ideals.

(b) Suppose thatR is a domain such that every nonzero prime Tf 92.0U1(T33at)]T-1(T33ao,me)-326(idealsh)-3F15652 Tf 9]310 Td344 Td [(prime)-326(ideal44set1((t)-397lshf)]T8(w)-3977that)43J/F19 11.9552 Tf 92.022 0138.457R


