
H5-08 Solutions

Problem 2a:
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Clearly, y[n] = 0 for n < −1 and n > 6 (no overlap).
Picking ”n”, multiplying and adding gives

y[−1] = 3,

y[0] = y[1] = 0,
y[2] = y[3] = −3,

y[4] = y[5] = 0,
y[6] = 3

That is,

y[n] = 3δ[n + 1]− 3δ[n− 2]− 3δ[n− 3] + 3δ[n− 6]

Problem 2b:
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h[k]x[n− k]
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Problem 2e:

y[n] =
∞∑

k=−∞
x[k]h[n− k]
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y[n] = 0 for n < 0 or (no overlap)

y[0] = 1,
y[1] = e + e−1,

= e(1 + e−2),
y[2] = 1 + e−2,

y[3] = e−1 + e−3,

= e−1(1 + e−2),
...

y[n] = e(n−2)(1 + e−2), for n ≥ 1

Problem 2i:

x[n] = u[n− 1]− u[n− 4]
h[n] = (−1)nu[n]
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k=−∞
h[k]x[n− k]
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y[n] = 0 for n ≤ 0 or (no overlap)

y[1] = 1,
y[2] = 1− 1 = 0,

y[3] = 1− 1 + 1 = 1,
y[4] = −1 + 1− 1 = −1,

...
y[n] = −(−1)n, for n ≥ 3

Problem 3a:

y[n] =
∞∑

k=−∞
x[k]h[n− k]

=
∞∑

k=−∞
αku[k]βn−ku[n− k]

=
∞∑

k=0

αkβn−ku[n− k]

=
{

0, n < 0
βn

∑n
k=0(

α
β )k, n ≥ 0

=

{
0, n < 0

βn(
1−(α

β
)n+1

1−α
β

), n ≥ 0

=

{
0, n < 0

βn+1−αn+1

β−α , n ≥ 0

=
βn+1 − αn+1

β − α
u[n]

Problem 3b:
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y[n] =
∞∑

k=−∞
h[k]x[n− k]

=
∞∑

k=−∞
βku[−k]αn−k

= αn
0∑

k=−∞
βkα−k

Let j = −k

= αn
∞∑

j=0

(
α

β
)j

=
αn

1− α
β

=
βαn

β − α

This last step requires | α
β |< 1

Problem 7a:

ŷ[n] =
∞∑

k=−∞
x̂[k]ĥ[n− k]

=
∞∑

k=−∞
x[k − 3]h[n + 3− k]

Let l = k − 3

ŷ[n] =
∞∑

l=−∞
x[l]h[n− l]

= y[n]

Problem 7b:

ŷ[n] =
∞∑

k=−∞
x̂[k]ĥ[n− k]

=
∞∑

k=−∞
x[k − 3]h[n− 3− k]
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Let l = k − 3

ŷ[n] =
∞∑

l=−∞
x[l]h[n− 6− l]

= y[n− 6]

Problem 7c:

ŷ[n] =
∞∑

k=−∞
x̂[k]ĥ[n− k]

=
∞∑

k=−∞
x[−k]h[−n + k]

Let l = −k

ŷ[n] =
∞∑

l=−∞
x[l]h[−n− l]

= y[−n]

Problem 7d:

ŷ[n] =
∞∑

k=−∞
ĥ[k]x̂[n− k]

=
∞∑

k=−∞
h[1− k]x[−1− (n− k)]

Let l = 1− k

ŷ[n] =
∞∑

l=−∞
h[l]x[−1− n + 1− l]

=
∞∑

l=−∞
h[l]x[−n− l]

= y[−n]
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