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Lecture 4 Sample Problems

Problem 4.1

A periodic discrete-time signal with period P, x[n] = z[n + P], and fundamental frequency wy = 2?“, has
a discrete-time Fourier series given by
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Use equation (4.1-1) to show that
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Problem 4.2
Suppose turbulence makes white Gaussian noise, e[n] ~ N(0,1). Suppose z[n| = h[n]*e|[n], where h[n] is

real-valued. In terms of h[n] and |H (e’*)], find the statistical autocorrelation R,,[n] and the power spectrum

Sez(w).

Problem 4.3

Suppose e[n] = Y7 d[n—pP| =+ Z:;E ed“onm and s[n] = h[n] * e[n]. Note that, in this case, the

p=—00
speech signal s[n] is also periodic with period P, so we can write s[n] = Zi;é Smedomm Find S, in terms
of H(el¥).

Problem 4.4

Suppose s[n] = 327 h[n —pP]. Find S(e/*) in terms of H (/).



