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Name: : This page only!

Code Name:
Please make up a “code” name using letters and/or numbers

so that your exam can be graded anonymously.

Please write this code name on every page of your exam
(including all scratch sheets).

PROGRAM IN APPLIED MATHEMATICS
Ph.D. QUALIFYING EXAMINATION

August 4™ & 5™, 2005

PART 1: August 4, 2005
9:00 am - 1:00 pm

You will have four hours to spend on 12 problems. Work one problem per page, and write
your code name on every page. Show your work. Correct answers and correct reasoning are, ‘of
course, preferred, but you may receive partial credit for showing good “mathematical sense” in

your attacks on the problems.

If you need more space, use additional blank sheets, each marked with your code name
and the question number. Please use only one side of each sheet of paper.

You’ve studied hard so relax. Take a deep breath and do your best. Good luck!



\@ August 2005  Day 1 Nickname: _ 1

Problem 1.

Consider the function f(z) shown in the figure. Although the actual func-
tional form is not known, it has the following properties

‘(a) f(z) is periodic with period 27
(b) f(z) € C*™

(¢) At the points z, for which f(z,) =0, f'(z.) #0, i.e. f (z) crosses the
z-axis with non-zero slope.

Now answer the following questions: -

(i) Carefully sketch the functions | f(z)| and f(z)|f(z)|

(iii) Consider the Fourier coefficient

o /_ j, g(z)e™dz //x)\){—(x’)~

Let g(z) be, in turn, the function f(z), |f(z)|, and f(z)|f(z)| and
| discuss the decay of a; as a function of k for each of these functions.

(ii) Compare the smoothness properties of |f(z)| and f(z)|f(z)| /_;






