
UM 202 :MULTIVARIABLE CALCULUS & COMPLEX VARIABLES
SPRING 2014

bharali@math.iisc.ernet.in

Instructor: GAUTAM BHARALI http://www.math.iisc.ernet.in/∼bharali/teaching.htm

THIS IS THE LAST TIME THAT A HANDOUT OR A HOMEWORK WILL BE PASSED
OUT IN HARD-COPY IN CLASS! All future announcements and homework assignments will
be posted on the course webpage mentioned at the top of this page.

Recommended books:

• Tom M. Apostol, Calculus, Vol. II, 2nd edition, Wiley, India Edition, 2001 or 2007

• Walter Rudin, Principles of Mathematical Analysis, 3rd edition, McGraw-Hill International
Editions

• Theodore W. Gamelin, Complex Analysis, Springer Undergraduate Texts in Mathematics,
Springer International Edition, 2006

Course summary: This course is intended as a bridge course between the mathematics courses
taught in semesters 1-3 — where the emphasis was on presenting techniques — and the courses
belonging to the mathematics-major curriculum. One of the two major goals of the course is
to acquaint students, through constructions and examples in Rn, with concepts that they will
encounter in greater generality in subjects like topology. The other goal is to present results of
multivariable calculus — many of which students would have seen in their first year — on a more
rigorous foundation.
The emphasis of this course will be on problem solving, which will include asking students to
write short proofs.

Syllabus:
The topology of Rn: the notion of open & closed sets, limit points and closure, compactness, the
Heine–Borel theorem, uniform continuity; Review of total derivatives: the definition, examples, the
relationship between the total derivative and partial derivatives; Green’s theorem & Stokes’ theo-
rem; The space Cn; Complex-analytic functions: the relationship between the real total derivative
and the complex derivative, the Cauchy–Riemann equations; Möbius transformations; Essential
examples of complex-analytic functions.
There is no single book that I shall follow in teaching this course. Until we begin to study
complex variables, I plan to follow the order of exposition in Apostol’s book. However, I will pick
up examples and problems — suitably paraphrased — from “Baby Rudin”.

Assignments and quizzes: During the course of the lectures, I shall post homework assignments
on the course webpage. On most weeks, a new assignment will be posted by 11:00 p.m. on
Tuesdays or Wednesdays. It is essential for your own understanding of the course material
that you attempt these problems prior to the tutorial of the next Tuesday. Please note:

• The tutorials will be the forum in which you will discuss any problems on the homework
assignment that you had difficulties with. You are encouraged to talk to the teaching assistant
(TA) leading your tutorial for hints on problems on which you got stuck.

• At the end of (almost) every tutorial, your TA will give you a 15-minute quiz. This quiz will
be based on the most recent assignment or, on occasion, the two most recent assignments
posted on the course webpage. Each quiz will feature either a problem picked directly from
the most recent assignment(s) or adapted from an assignment with minor modifications.
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Tutorials: These will be held in parallel 6:30–7:30 p.m. on Tuesdays as follows:

Group Tutor Location
I Anwoy Maitra Lecture Hall 4
II Samrat Sen Lecture Hall 5

Assessment: Your assessment will be based on:
Mid-term exam: 30% or 25%, Quizzes: 20% or 25%, Final exam: 50%,
where the relative weights of the mid-term exam and the quizzes will be finalised some time after
the mid-term exam has been graded.
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