
Homework #2 • MATH 419 • Convergence of Trigonometric Series

• please respect page limits.

• submit your write-up Wednesday 25 May.

• remember that the webct discussion is an open forum.

• please annotate plots well.

• refer to Guidelines for Reports.

A) Weierstrauss M-Test (3 pages max) The trigonometric series (C > 0, a real constant)

S(x) =
∞∑
=1

e−Cj sin jx . (1)

appeared as an example Fourier series in the first lecture.

• Show that the Weierstrauss M-test can be applied to show the uniform convergence of the
series. Clearly verify each of the premises required by the M-test.

• In fact, by a suitable choice for the Weierstrauss sequence {Mj} you can give an explicit
function N(ε) as used in the definition of uniform convergence.

• More generally, wiith a positive result for the M-test, concisely describe how one produces N(ε).
(Note that a rigorous statement of the Weierstrauss M-test is attached. You are welcome to
use another version as long as you attach a copy as an Appendix.)

B) Dirichlet Test (3 pages max) Consider the complex exponential series

F (x) =
∞∑
=1

eijx

j
(2)

over the subinterval I = [a, π − a] where a is a fixed positive real.

• Indicate why the Weierstrauss M-test cannot readily be applied to the uniform convergence of
F (x) over x ∈ I.

• An alternative to the M-test, is the Dirichlet test (copy also attached). Apply this test to
prove that F (x) converges uniformly on all closed subintervals of [0, π] which do not contain
the endpoints. (Summing a geometric series is useful here.) Again, carefully verify that the
premises of the test are satisified.

• Plot the real and imaginary parts of the partial sums. Can you design a graphic which
illustrates the uniform convergence and the possible non-uniform convergence of the series?

C) Half Parabola (3 pages max) Produce the series for Exercises 1.4.3 and 1.4.4 of the text
(no need to show the calculus, but explain your thinking and/or methods). Plot the errors
between the original function and partial sums of the Fourier series, f(x)− FN (x). Illustrate
the near self-similarity of the errors (try contrasting N which are powers of two).

Note: two functions f(x) and g(x) are self-similar about x = 0 if there are constants a, b such
that g(x) = af(bx).








