
Math. 4581, Suggested homework problems 2.

1. Find a (double) generalized Fourier series in L2((0, π) × (0, π)) in terms of the orthogonal
approximating basis {sin mx cosny : m = 1, 2, ..., n = 0, 1, 2, ...} for the following functions:

(a)

f(x, y) =







1 for 0 < x < π, 0 < y <
π

2

0 for 0 < x < π,
π

2
< y < π.

(b)
g(x, y) = xy.



Answers:

(a)

f(x, y) =
∞
∑

m=1

1 − (−1)m

πm
sin mx +

∞
∑

m=1

∞
∑

n=1

4[1 − (−1)m] sin(nπ

2
)

π2mn
sin mx cosny.

(b)

g(x, y) =
∞
∑

m=1

π(−1)m+1

m
sin mx +

∞
∑

m=1

∞
∑

n=1

4[1 − (−1)n](−1)m

πmn2
sin mx cosny.


