
MATH 583A due October 9, 2018
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Section 001, Fall 2018 (instructor: Misha Stepanov)

Homework 3

1. Find the inverse Fourier transform of

f̂ (k) =
{

1 + cos(πk), −1 < k < 1;

0, k < −1 or k > 1.

At which values of x the function f (x) = F−1 [ f̂ (k)
]

(x) is singular?

2. Find the Fourier transform of

fβ (x) =
(β/e)β2

Γ(β2)

{

(x + β)β2−1e−βx , x > −β ;
0, x < −β .

Assume β > 0. Find the limit f̂ (k) = lim
β→∞

f̂β (k).

3. Let f (x) = exp(−x2/2)/
√
2π . Find and sketch the Fourier transforms of x2 f (x) and x3 f (x).

4. Let h(x) = exp
(

−
√

|x |
)

. For what values of α the limit lim
k→∞

|k |αĥ(k) is finite and non-zero?

5. �e Fourier transform of exp
(

−
√
x2 + a2

)

(here a > 0) decays exponentially with k , similar

to exp(−γ |k |) for large k . What is the value of γ ?


