Math 428 Final exam

1 —rT<x<0
- Let f(x):{?, O<a<r

be the Fourier series for f on [—7, 7]. Evaluate

o0
, and let ag + Z(an cos nx + by, sin nz)

n=1

o0 o0
(=D "an = ap + Z a, COSNT.

n=0 n=1

o0
on [0, 7] is Z b, sinnzx, evaluate

n=1

. If the Fourier sine Series of f(z) = x*

oo
the sum of the infinite series Z b2,
n=1
=1
. Suppose f(x) =14 cosz + — sinnx on |—m,m|.
pp f(z) ;1 n2 [ ]

Explain why f is continuous.

Evaluate [*_ f(z)cosbzdz and [7_ f(z)sin bz dz.

. Compute the Fourier transform of the even function

fz) =

1 3 <zr<3
0 elsewhere.

What is the Fourier transform of the Fourier transform of f7

Be careful to give the value of the function for every real number.

. Suppose that wu(r,d) is the harmonic function with continuous boundary
values on the unit circle given in polar coordinates by

u(1,60) = sin 6 + cos 26.

Evaluate u (%, %) .

. Suppose that f is continuous on [0, 7] and that foﬁ f(z)sinnx dx = 0 for
every positive integer n. Explain why f must be identically zero.



7. Let g(z) = sin3mx. If w(x,t) is the solution to the problem

0%u 0%u

— =4— 0 2, t>0

oz~ o2 DTS HZ

u(z,0) =g(z) 0<x<2

0

a—:":(x,O):O 0<z<?2
u(0,t) =u(2,t) =0 0<t,

11
then u(é, E) =

— (-1 2n + 1
8. Let f(z) = Z (2(71 +)1)2 sin ( n+2 )z and u(z,t) be the solution to
@__8211 0<x<2, t>0
ot Ox? - 7

u(0,t) =u(2,t) =0 t>0
u(z,0) = f(z) 0<zx<2

Then wu(x,t) =

(_1)71 6—n27r2t/4 sin (2TL + 1)71—:1j

>
]2

o (2n + 1)

— (1" 7%t (2n+1
B. Z (2( +)1)2 oS nzlr sin ( n+2 Jr

n

n=0

- (_1)n —(2n4+1)272t/4 _: (2n+ 1)7‘—1’
C. nz;; @nt 1) e sin 5

= (=) (2n?2 +1)%7%  (2n+ D)7z
D.

1;) n+ 1) oS 1 sin 5

= (=1 2n+nt . 2n+ 1)mx
E.

; CESIE cos 5 sin 5



