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In all problems you are supposed to show the details of your work and describe what you
are doing.

Compute the Fourier transform of the following functions

w2

e~*” (hint: use the fact that F(e *") = %e‘T).

= g2
r for —1<z<l,
0  otherwise.

cos(z) for —m/2 <z < m/2,

0 otherwise.

One can show that the Fourier transform of the function

f(z) = 1fiﬂtaunnr:

is the function
f () v/ 27 cosh w
W)= —r—.
14 e2

Use this result in order to compute the integral
® rsinz
[,
oo 1+ 2

Use the Fourier transform to find functions u(z,t), z € R, t > 0, satisfying the
following PDEs:

1. The PDE uy = ug, with initial conditions

for —1l<ax<1
u(z,0) = v v and  wu(z,0) =0.
0 otherwise

2. The PDE tu; — u; = 0 with initial condition u(z,0) = sin(x)
3. The PDE uy; = 2uy, with initial conditions u(z,0) = HIQ and u(z,0) = 0.

Recall that }"(ﬁ) = \/ge‘w‘.
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