
MATH 423/502: TOPICS IN ALGEBRA II

INTRODUCTION TO COMMUTATIVE ALGEBRA AND

HOMOLOGICAL ALGEBRA

Instructor: Pramath Sastry
Office: Will let you know as soon as I find out
e-mail: pramath(at)math(dot)ubc(dot)ca

Office hours: Mondays 11 am to 1 pm

Online vs. In-person teaching: This course will be online for a portion of the
term. We will start in-person meetings on a date yet to be determined by the
University. At the very earliest, this will be Jan 24th. This date may be updated
as time goes on. When we resume in-person activities, we will meet in our scheduled
classroom space on campus. For meetings prior to that time, we will meet on zoom,
the link for which is:
https://ubc.zoom.us/j/67397942356?pwd=RW5zM1BpT1YwN2ZrMEVmMGRtQ2tQdz09

Meeting ID: 673 9794 2356
Passcode: 841203

Text: There is no required text, but the following books will be useful.

• Atiyah and MacDonald, “Introduction to Commutative Algebra”
• H. Matsumura, “Commutative Ring Theory”
• E. Kunz, “Introduction to Commutative Algebra and Algebraic Geometry”
• S. Bosch, “Algebraic Geometry and Commutative Algebra” (available on-

line)
• C.A. Weibel, “An Introduction to Homological Algebra”

Links to some online notes will also be provided.

Course Outline: Approximately two thirds of this intense course will be focussed
on Commutative Algebra and one third of the class will be Homological Algebra.
The goal of the Commutative Algebra part is to serve as an introduction to Alge-
braic Geometry. It will cover the following topics

• A (quick) reminder of rings and ideals; prime ideals and maximal ideals.
• Nilradical, Jacobson radical
• Modules: tensor products.
• Local rings and localisation.
• Noetherian and Artinian rings
• Hilbert Basis Theorem
• Hilbert’s Nullstellensatz
• Krull dimension
• Time permitting we will do one or more of the following topics: Integral ex-

tensions, Going Up and Going Down theorems, Smoothness, Singularities,
Completions, Regular Local Rings, Flatness.

The Homological Algebra part of the course will cover the following topics
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• Complexes, exactness, homology
• Exact, left exact, right exact functors
• Derived functors
• Ext, Tor, and other derived functors
• If time permits, we will give a homological characterisation of regular local

rings.

Background expectations: The official pre-requisites are Math 412 or Math
501. The pre-requisite not listed in the math calendar is Math 323 (or at least
some familiarity with rings and modules). You will need a good understanding of
linear algebra.

Marking: Your homework will account for 60% of your marks and a take-home
final essay (which you are also expected to present to the class as a lecture) will
account for 40%. Interaction and collaboration on homework is encouraged, but
if you collaborate, please acknowledge this in writing. Homework will be typically
every other week and you will have a week to work on it.

Academic integrity: By enrolling as a student at UBC, you have agreed to abide
by the University Rules on Academic Honesty. Here is what you have agreed to and
are bound by: “Academic honesty is essential to the continued functioning of the
University of British Columbia as an institution of higher learning and research.
All UBC students are expected to behave as honest and responsible members of
an academic community. Breach of those expectations or failure to follow the ap-
propriate policies, principles, rules, and guidelines of the University with respect
to academic honesty may result in disciplinary action. It is the student’s obliga-
tion to inform himself or herself of the applicable standards for academic honesty.
Students must be aware that standards at the University of British Columbia may
be different from those in secondary schools or at other institutions. If a student
is in any doubt as to the standard of academic honesty in a particular course or
assignment, then the student must consult with the instructor as soon as possible,
and in no case should a student submit an assignment if the student is not clear
on the relevant standard of academic honesty. If an allegation is made against a
student, the Registrar may place the student on academic hold until the President
has made his or her final decision. When a student is placed on academic hold, the
student is blocked from all activity in the Student Service Centre.”

University policies: UBC provides resources to support student learning and to
maintain healthy lifestyles but recognizes that sometimes crises arise and so there
are additional resources to access including those for survivors of sexual violence.
UBC values respect for the person and ideas of all members of the academic com-
munity. Harassment and discrimination are not tolerated nor is suppression of aca-
demic freedom. UBC provides appropriate accommodation for students with dis-
abilities and for religious observances. UBC values academic honesty and students
are expected to acknowledge the ideas generated by others and to uphold the highest
academic standards in all of their actions. Details of the policies and how to access
support are available on the UBC Senate website https://senate.ubc.ca/policies-
resources-support-student-success.
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