ECE 146B Spring 2008

Gibson 04/18/2008
Solutions to Homework No. 2

Problem 4.12

The rectangular pulse given in Fig. P4.12 is defined by

g(1) =rec(t/T)

The Fourier transform of g(¢) is given by

T/2
G(f) = | exp(-j2nfi)d

= Tsin¢ (fT)
We thus have the Fourier-transform pair
rec(t/T) & T'sine(JT)

The magnitude spectrum |G(f)/T is plotted as the solid line in Fig. 1, shown on the next page.

Consider next a Nyquist pulse (raised cosine pulse with a rolloff factor of zero). The magnitude
spectrum of this second pulse is a rectangular function of frequency, as shown by the dashed curve
in Fig. 1.

Comparing the two spectral characteristics of Fig. 1, we may say that the rectangular pulse of Fig.
P4.12 provides a crude approximation to the Nyquist pulse.
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Problem 4.13

Since P(f) is an even real function, its inverse Fourier transform equals

pt) = 2 L““ P(f) cos(2nft) df (1)

The P(f) is itself defined by Eq. (7.60) which is reproduced here in the form

P(f) =

Hence, using Eq. (2) in (1):
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