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II.4.5. The Lindhard function revisited

Consider the function

f(t) =
sin t

t

Note that f is not absolutely integrable.

a) Find the Fourier transform f̂(ω) by means of the techniques of ch. II § 3.4 (see in particular
Problem II.3.2 for examples).

b) Show that f(t) is a generalized function, therefore has a Fourier transform, and the Fourier

inversion theorem holds. Show that f̂(ω) from part a) is a generalized function. Perform a
Fourier back transform and show that the result is f(t), so the generalized-function approach is
consistent with the approach in part a).

c) Find the Laplace transform F (z) of f(t) as defined in Problem II.4.3 and compare with the
function analyzed in Problem II.2.1.

(6 points)

d) For extra credit, give an analogous analysis of the function G(z) from Problem II.2.2 and the
function g(t) whose Laplace transform is G(z).

Solution
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