) (2
3.3.1. For the following funétlons, sketch f(=z), the Fourier series of f(z), the
_ . Fourier sine serles of-f (m), and the l"ourler cosme ser1es of f ( )

: z <0
(©) (m) {1+w a:§0

~3.3.14 (a.) Oonmder—a- funct1on- (93) that is-even-around-z- =_L/2 Show,_thatm

the odd coefficients (n odd) of the Fourier cosine series of f(z) on
0 <z < L are zero,

(b) Explain the result of part (a) by considering a Fourier cosine series of
(:z:) on the mterval 0 <z < L/ 2.

3.4. 6 There are some thmgs Wrong in the followmg demonstratlon Find the
- misbakes and correct them. :

In this exercise we attempt to obtain the Fourier cosine coefficients of €%

8]

€% = Ag+ Z A, cos —T—L—? ‘ (3.4.22) {

Differentiating yields

i nm \
_—~—Z — Ap sl —~ L ,
- =1 . ' ’

theFourlersme series of €@, Differ‘entiatmg agajn yields
= Z ( ””) AncosZTE. (3.4.23)
=]

Since equations (3.4.22) and (3.4.23) give.the Fourier cosine series of e?,
they must be identical, Thus,

jo _:_(()) } . (obviously wrong!).
o= 1oL ,

By correcting the mistakes, you should be able to obtain Ao and Ay, without '
~ using the typical technique, that is, 4,, = 2/L fo e 008 nrz/L dz.

‘3.4.11, Consider the nonhomogeneous heat equation (with a steady heat source):
Bu _Pu . _ e
Bt k'a"?c'i (=) :

Solve this equation with the initial condition

u(g, O) = f('v)

and the boundary conditions

u(0,t) =0 and wu(L,t) =0."

Assume that a continuous solution exists (w1th continuous derivatives).
[Hints: Expand the solution as a Fourier sine series (i.., use the method -
of eigenfunction expansion). Expand g(z) as a Fourler sine series. Solve
for the Fourier sine series of the solution. Justify all differentiations with
respect to x.] '




