
Exam  
Problem 1  

Let  be a continuous function on the circle and  its Fourier series. 

1. (10) Let . Show that  in the distributional sense. 

Hint: for a test function  on the circle, write , show that 
. Justify your solution carefully.

2. (10) Suppose  (the second derivative of  in the distributional sense) is equal to an -function on the circle. 
Show that the Fourier series of  converges to  absolutely uniformly.

Problem 2  

Given the function .

1. (10) Compute the Fourier transform of  in the sense of tempered distributions.

2. (5) Let  be the tempered distribution . Calculate . 

Hint: You can use the fact that  and .

3. (5) Let  . Calculate .

4. (5) Calculate .

Problem 3  

(15) Let  be bandlimited on , i.e.  is supported on . Show that  = 
.

Problem 4  

1. (10) Let  be the -dimensional rectangular function given by 

 where  is the 

-dimensional unit square. Calculate the -dimensional Fourier transform .
2. (10) Calculate .

Problem 5  

Let  be a finite abelian group and denote its zero-element by . Suppose  are complex-valued functions 
on  and the convolution of  and  is given by

.

1. (5) Prove the convolution theorem  for .



2. Let  be given by .

(5) Show that 

(5) Show that .
(5) The Fourier series of  is given by . Show that .
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