
EE 341 Fall 2004

Problem 3.1 Part (e)

y[n + 2] + 1/2y[n + 1] + 1/4y[n] = x[n + 1] − x[n]

y[n] + 1/2y[n − 1] + 1/4y[n − 2] = x[n − 1] − x[n − 2]

λ2 + (1/2)λ + (1/4) = 0
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λ = |λ|ej 6 λ

λ1 = 0.5ej2π/3

λ2 = 0.5e−j2π/3

hh[n] = (A1λ
n
1 + A2λ

n
2 )u[n]

hp[n] = Kδ(n)

h[n] = hh[n] + hp[n]
= (A1λ

n
1 + A2λ

n
2 )u[n] + Kδ(n)

h[0] = A1 +A2 +K = 0

h[1] = A10.5e
j2π/3 +A20.5e

−j2π/3 = 1

h[2] = A10.25e
j4π/3 +A20.25e

−j4π/3 = −1.5

From MATLAB:

A1 = 2 − j2.31 = 3.05e−j0.857

A2 = 2 + j2.31 = 3.05ej0.857

K = −4

h[n] =
(

3.05e−j0.857(0.5)nej2πn/3 + 3.05ej0.857(0.5)ne−j2πn/3
)

u[n] − 4δ(n)

=
(

3.05(0.5)n
(

ej(2πn/3−0.875) + e−(j2πn/3−0.875)
))

u[n] − 4δ(n)

= 6.10(0.5)ncos(2πn/3 − 0.875)u[n] − 4δ(n)
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