Homework 1 Math 4041, Fall 2009

1. Verify that the function
u(t,x) = et /3 gin 3T — e~t57/3)% gip oy

(viewed as a function with domain [0, 00) x [0, 3]) satisfies

2
%—%:O for (¢,z) € (0,00) x (0, 3)
u(t,0) =u(t,3) =0 fort >0
u(0,z) =sinfz —sin 3z ifx € (0,3).
2. Let
ug(x) = sin gx — sin 5%95, z €10, 3].
Compute

2 3 _k
5 | o sinSa) .

3. Let P be the set of functions f : [—1,1] — R of the form

10
f(z) = Z apt.
k=0

This is a real vector space of dimension 11. Let fo =1, fi =z, fo =22,...

219, This is a basis of P.

a) Use Gram-Schmidt orthogonalization to find gg, g1, and go of the form

k
gk = ckelr
=0

for some numbers ¢y with the property that

(95> 9K) = G-
Here (f, g) is the inner product on P defined by setting

(f. ) = / ot do

(1)
7f10 =

b) Let A be the subset of P consisting of 0 and those elements () involving only
even powers of z, and let B be the set consisting of 0 and the elements of P

involving only odd powers. Show that if f € A and g € B, then
(fr9)=0.



