SEMESTRAL EXAMINATION EXAMINATION
M. MATH IT YEAR
FOURIER ANALYSIS
I SEMSTER, 2014-15
The 7 questions below carry a total of 110 marks. Answer as many questions
as you can. The maximum you can score is 100. Time limit is 3 hours.

1. Prove that f € Ll(R),JAf € LY(R) = f € L*(R). [10]

2. Let f(z) = § for —m < 2 < 7,0 for x = £7. Write down the Fourier
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series of f and use it to show (using an appropriate theorem) that Z % =%

n=1

[15]

3. Let f(z) =1for 0 <z <, f(z) =—1for -7 < 2 < 0,0 for z = +.
Find the (discrete) Hilbert transform of f. [15]

[ Your answer may be in the form of an infinte sum; it need not be in closed
form].

4. If f, g€ L*(R), f > 0,9 > 0 and f = f * g prove that f =0 a.e. [20]
Hint: deduce that /(1 — cos(tz))g(z)dz = 0 for |t| sufficiently small unless
f=0ae.

5. Compute the Fourier transform of z2¢~*"/2. [10]

6. Show that if f € L'(R) and /x2 f(z)
ously differentiable. [20]

dx < oo then f is twice continu-

7. Let @ = Ijp ;). Prove that Z ’@(t —2mn)
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= —21 a.e. and hence prove
us
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that Z 5(1;;552) is a constant. Compute this constant. [20]
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