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Let us find the complex Fourier series of the pulse train given in Fig. 13.16, where

the period is T and w, = 2n/T.
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Fig. 13.16 Pulse train.
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In determining the complex amplitude spectrum of f{(t), we use the fact that c,
is the product of a constant and a function of the form (sin x)/x. A plot of this well-
known function, called the sinc function and designated sinc(x), is shown in Fig. 13.17.
As a consequence, the complex amplitude spectrum of f(¢) is given by Fig. 13.18. Note
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Fig. 13.17 Sinc function.
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Fig. 13.18 Amplitude spectrum.
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[image: image3.png]that the pulse width ¢ determines the sharpness of the sinc(x) envelope of the spec-
trum—the narrower-the pulse width, the broader the envelope and hence the more
harmonics of large magnitudes comprise f{(t). Also, note that if the period increases
(pulse repetition rate decreases), then the spacing between the harmonics decreases.
In the limit as the period approaches infinity (the repetition rate goes to zero), the
discrete spectrum becomes a continuous spectrum.

DRILL EXERCISE 137

Find the complex Fourier series of the function shown in Fig. DE13.7.
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Fig. DE13.7




