


Problem 9.1(d): A linear time-invariant system has impulse response:

h(t) = e0.5t
{u(t + 2) − u(t − 2)} =

{
e0.5t

−2 ≤ t < 2

0 otherwise

Use the convolution integral to determine the outputy(t) when the input is

x(t) = 6e−0.5t
{u(t) − u(t − 4)} =

{
6e−0.5t 0 ≤ t < 4

0 otherwise

There are normally 5 regions when you convolve two finite-duration signals. In this case, the complete overlap
region is just a point because both signals have a length of 4 secs, so there are only 4 regions to consider:

Region 1: No overlap fort < −2, soy(t) = 0.

Region 2: Partial overlap for−2 ≤ t < 2; in this region the output signal is:

y(t) =

t+2∫
0

e−0.5τ 6e0.5(t−τ)dτ

= 6e0.5t

t+2∫
0

e−τ dτ = −6e0.5te−τ

∣∣∣∣t+2

0

= 6e0.5t
(
e0

− e−(t+2)
)

= 6e0.5t
− 6e−0.5t−2

Region 3: Partial overlap for 2≤ t ≤ 6; in this region the output signal is:

y(t) =

4∫
t−2

e−0.5τ 6e0.5(t−τ)dτ

= 6e0.5t

4∫
t−2

e−τ dτ = −6e0.5te−τ

∣∣∣∣4

t−2

= 6e0.5t
(
e−(t−2)

− e−4
)

= 6e−0.5t+2
− 6e0.5t−4

Region 4: No overlap fort > 6, soy(t) = 0.












