
Honors Algebra II
Math 110.412 – Spring 2018

Time and Room: MW 12:00pm-1:15pm; Krieger 204
Instructor: Prof. C. Consani
TA: Si Yu

Instructor office and office hours: Krieger 410B; M 2-3pm
TA office and office hours: Krieger 201; tba
Phone and email (Instructor): (410) 516-5116; kc@math.jhu.edu
Email (TA): syu43@math.jhu.edu

Text: D. Dummit, R. Foote “Abstract Algebra” 3rd Edition. Wiley 2004.
Reference: J. B. Fraleigh “A First Course in Abstract Algebra” Seventh Edition.

Prerequisites: A first semester of abstract algebra.

This course is the continuation of Honors Algebra I (110.411).
This course is roughly speaking subdivided into four main parts: we will cover selected

topics in ring theory (as in Chapter 8 and 9 of Dummit & Foote), selected topics in module
theory (as in Chapter 10 and 12), Field theory and Galois theory (as in Chapters 13 and
14).

A detailed schedule will be available in the Blackboard dedicated page of this course.

Homework: Homework will be assigned every Friday in Blackboard and will be due on
the following Friday in session to the TA. No late homework will be accepted. Collaboration
on homework is allowed and encouraged. However, each student must write up his/her
solutions to the problems individually and in his/her own words. Copying from another
student paper is prohibited. Only selected homework problems will be graded. Copying
from another student or any other source is prohibited

Exams: There will be one in-class midterm exam scheduled on Wednesday March 28
and one take-home 2nd midterm exam posted in Blackboard on Friday April 27 and collected
in class on Monday April 30. This course has NO FINAL EXAM.
No lecture notes or other study materials will be allowed in the exams. Per department
policy, there will be no makeup exams. If you miss the in-class midterm with a valid excuse,
then your exam grades will be determined by the 2nd exam and the homework. The grade
for an unexcused absence from any exam will be zero.
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Grading: Based on: homework (40%), midterms (30%) each.

Special Aid: Students with disabilities or other special needs who require classroom
accommodations must first be registered with the disability coordinator in the Office of
Academic Advising. To arrange for testing accommodations the request must be submitted
to the instructor at least 7 days (including the weekend) before each of the midterms or final
exam. You may make this request during office hours, after class or by sending an email to
the Instructor.

Academic Ethics: The strength of the university depends on academic and personal
integrity. In this course, you must be honest and truthful. Cheating is wrong. Cheating
hurts our community by undermining academic integrity, creating mistrust, and fostering
unfair competition. The university will punish cheaters with failure on an assignment, failure
in a course, permanent transcript notation, suspension, and/or expulsion. Offenses may be
reported to medical, law, or other professional or graduate schools when a cheater applies.
Ethical violations can include cheating on exams, plagiarism, reuse of assignments without
permission, improper use of the Internet and electronic devices unauthorized collaboration,
alteration of graded assignments, forgery and falsification, lying, facilitating academic dis-
honesty, and unfair competition. Ignorance of these rules is not an excuse. Report any
violations you witness to the instructor. You may consult the associate dean of student
affairs and/or the chairman of the Ethics Board beforehand. See the guide on ”Academic
Ethics for Undergraduates” and the Ethics Board Web Site for more information. You will
sign an ethics statement for each exam.
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Graduate Algebra II
Math 110.602 – Spring 2018

Time and Room: MW 10:30am-11:45am; Maryland 217
Instructor: Prof. C. Consani
TA: Si Yu

Instructor office and office hours: Krieger 410B; M 2-3pm
TA office and office hours: Krieger 201; tba
Phone and email (Instructor): (410) 516-5116; kc@math.jhu.edu
Email (TA): syu43@math.jhu.edu

Text: Pierre Antoine Grillet “Abstract Algebra” Second Edition, Springer-Verlag.
First Reference: S. Lang “Algebra” Revised third Edition. Springer-Verlag
Second Reference: D. Dummit, R. Foote “Abstract Algebra” 3rd Edition. Wiley 2004

Prerequisites: A first semester of abstract algebra.

This course is the continuation of 110.601.

For a description of the general aims of this course I share and report a statement recently
found:

What constitutes a graduate algebra course in the United States has undergone a lengthy
evolution and it is highly subjective from teacher to teacher. The evolution of the subject
may give some insight of what can be expected at most graduate programs today for a year
long graduate course.
The first modern graduate text in algebra was Van Der Waerden’s Moderne Algebra, based
on the lectures of Emil Artin, Emmy Noether and Van Der Waerden himself at the Univer-
sity of Gottingen before World War II. It was the first real abstract algebra textbook since
these lectures emerged from the research of the authors. The syllabus became the standard
mantra for algebra courses titled ”Groups, rings and fields”. Until the 1960’s, abstract al-
gebra was considered a graduate course and it was very unusual for most undergraduates
to have had much exposure to algebra with the exception of the world’s top programs. The
first undergraduate course in algebra was developed and presented by Saunders MacLane
and Garrett Birkoff at Harvard in 1941 and it eventually became the basis for their clas-
sic text A Survey of Modern Algebra. When undergraduate and graduate algebra courses
became standard courses in math departments, the curricula was fairly well-established: un-
dergraduate courses were based on the Survey while graduate courses where based on Van
Der Waerden. By the late 1960’s and early 1970’s, Van Der Waerden’s book was no longer
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representative of the frontiers of algebra, which were now nearly unrecognizable with the
explosive growth of categorical and homological methods, noncommutative algebra, mod-
ern commutative algebra and modern algebraic geometry. The first edition of Serge Lang’s
Algebra was published in 1965, concurrent with the peak popularity of the Bourbaki vol-
umes. Lang’s book effectively replaced Van der Waerden as the graduate algebra text of
choice at top graduate programs due its completely modern approach and its emphasis on
categorical and homological methods in all areas of algebra. It still is so, to a large degree
but its sheer difficulty and dry austerity, coupled with the mammoth size of later editions
and the explosively rapid growth of algebra at the research level-has recently lead to a new
generation of algebra books at the graduate level, such as Grillet, Rowen and Rotman. All
these books have continued the hard categorical slant of Lang while trying to bring more
recent developments into the standard courses.

Graduate algebra generally differs from undergraduate courses in the subject in 3 ways:
1) Much the same way undergraduate analysis covers the ”classical” analysis of the late
19th century and graduate analysis courses cover modern topic of the last century, graduate
algebra differs mainly from undergraduate algebra in the emphasis on category theory and
homological methods. There are programs that attempt to present category theory and
diagram chasing to undergraduates in their algebra courses, but this approach can be effective
mainly at the top research programs, where the goal is to speed students to the frontiers
as quickly as possible. In general, the categorical approach isn’t tackled full on until the
graduate algebra sequence and consequently the topics that are most strongly developed
by these methods- i.e. homological algebra, noncommutative ring, module theory, algebraic
geometry-are not discussed in depth until the graduate course.
2) Expect the course to be much deeper and terser than an undergraduate course. This for
two reasons: a) a graduate course in algebra needs to survey most of the subject as it stands
today to prepare the students for research in either algebra or other fields, and unless the
student is ready to learn actively, there simply will not be time to cover the bulk of this
work. b) graduate students are now beginning to make the transition to being professional
mathematicians and they cannot very well do that if they are still learning simple proofs off
lectures or textbooks. They have to not only learn material much more quickly, they have
to learn to build vast tracts of theory themselves. The best way to do both is to give the
student a large chunk of the classwork to learn themselves.
3) A graduate algebra course may, in some cases, be much more closely tied to the frontiers
of research than usually is. If so, the course may cover the standard material in a ”need to
know” fashion in order to cover the maximal amount of material relevant to some specific
research interests and a large chunk of the course would then be more like a research seminar,
relying much more on published papers than standard textbooks...”

Topics: This course will cover various topics including: Field extensions, Galois theory, Top-
ics in Commutative rings, Semisimple rings and modules, Representations of finite groups,
Projective and injectives, Ext and Tor...

Homework: Homework will be assigned on Wednesday in a dedicated page in Blackboard
and will be collected in session. Only selected exercises will be graded. Late homework will be
accepted only in exceptional cases and with the agreement of the Instructor. Collaboration on
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homework is allowed and encouraged. However, each student must write up their solutions to
the problems individually and in their own words, and must acknowledge their collaborators
by name on their written assignments. Copying from another student or any other source is
prohibited

Exams: There will be an in-class midterm exam on Wednesday March 28. There will be a
take-home second midterm exam that will be posted in Blackboard on Friday April 27 and
to be returned to the Instructor on Monday April 30 (late returns will not be accepted). No
make-up exam will be given. NO final exam will be given.

Grading: Based on: homework (50%), first midterm (20%) and second midterm (30%).
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