
Math 551: Applied PDE and Complex Variables Fall 2021

Problem Set i Not Assigned Wed Oct 37 NOT Due

PDE Problems in Spherical Coordinates

-1. Test 2 : Please vote for test date on Doodle

• Covers material from: Green’s functions for ODE BVP’s (Haberman 9.3), separation of variables
and eigenfunction expansions for PDEs (2.3, 2.4, 8.2-8.4, 8.6), Helmholtz equations, Bessel functions,
multi-dimensional problems (2.5, 7.2–7.10), the material covered on Homeworks 5–8+i, Lectures 10-25.

• NO Variation of Parameters, NO Green’s functions for PDE’s, NO Legendre polynomials.
Everything else: assume YES (including linear stability and spherical Bessel functions). See past Test
2’s posted on Sakai! Review LCC, CE and method of un-determined coefficients might may be needed
to solve some ODE’s that could come up as parts of problems.

• As with Test 1, you will be provided with a basic-math summary sheet and you can use one letter-sized
sheet of notes (two-sides), no calculators, no books/programs or other materials/aids.

• Since PDE separation-of-variables problems can be very long, you will be asked to work out only
specific parts of such full problems; follow instructions carefully and provide solutions in the forms
specified in the questions.

• I’m strongly encouraging people to share questions/answers and study with classmates IRL or on some
social media platform (Sakai Discussion boards? Slack? Tiktok?? etc)

0. Reading from Haberman: Section 7.10, Sections 9.5.1-6.1

1. Haberman, page 339, problem 7.10.3dbc.

2. Haberman, page 339, problem 7.10.9bd.

3. Haberman, page 340, problem 7.10.12.

• Reading for complex variables: Background in complex variables is needed to fully understand Fourier and
Laplace transforms, so this will be the focus of the next few weeks of the course.
The course will not assume any advanced material not covered in my lectures, but the following list of
books on complex variables could be helpful for your additional study as good references to supplement
my lecture notes (Haberman’s book does not give an introduction to complex variables):

– Good inexpensive books2

∗ Schaum’s Outlines: Complex Variables by M. R. Spiegel
∗ Applied Complex Variables by J. W. Dettman (Dover Inc)
∗ A First Course in Partial Differential Equations by H. F. Weinberger (Dover Inc)

– Thorough introductory-level textbooks

∗ Complex Variables and Applications by J. W. Brown and R. V. Churchill
∗ Fundamentals of Complex Analysis with Applications to Engineering, Science, and Mathematics
(3rd Edition) by E. B. Saff and A. D. Snider

– Heavy-duty advanced applied complex variables

∗ Complex Variables by M. J. Ablowitz and A. S. Fokas (Cambridge Univ. Press)
∗ Functions of a Complex Variable by G. F. Carrier, M. Krook and C. E. Pearson (SIAM)

And some PDF’s on complex variables will be available on the web, but avoid the ones that focus too much
on “analysis”

1This will NOT be collected, but solving these basic problems is good for studying separation of variables.
Solutions attached!

2Overall, Dettman (has more advanced material) or Weinberger (more basic) might be my top recommendations.


