2002 Paper 4 Question 5

Continuous Mathematics

Suppose that F'(u) is the Fourier transform of the function f(x).

(a)

(b)

State the integral expression for F(u) in terms of f(z) and the inverse
transform for f(z) in terms of F'(u). [2 marks]

Determine the shift rule for the Fourier transform of f(x — a) where « is a
constant. [3 marks]

Determine the scale rule for the Fourier transform of f(«x) where « is a non-
zero constant. [3 marks|

Given that the standard normal density function \/%e*ﬁ/ 2 has Fourier

transform F'(u) use the scale and shift rules to determine the Fourier transform
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Show that
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for all non-zero constants a and A. You may assume that the result holds in
the special case when a = 1 and A~! = 27. [6 marks]



