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Lecture 4 Sample Problem Solutions

Problem 4.1

Define e[n] =
∑∞
p=−∞ δ[n− pP ]. This is periodic with a period of P , so it has a DTFS whose coefficients

are given by

Em =
1

P

P−1∑
n=0

e[n]e−jω0nm =
1

P

Problem 4.2

Rxx[n] =

∞∑
m=−∞

h[m]h[m− n] = rhh[n]

Sxx(ω) = H(ejω)H(e−jω)

Since h[n] is real, we can also write

Sxx(ω) = H(ejω)H∗(ejω) = |H(ejω)|2

Problem 4.3

Filtering x[n] = ejmω0n through H(ejω) gives output signal y[n] = H(ejmω0)ejmω0n, so

Sm =
1

P
H(ejmω0)

Problem 4.4

S(ejω) =

P−1∑
m=0

2π

P
H(ejmω0)δ (〈ω −mω0〉2π)

1


