
ECE 2713
Homework 4

Spring 2024 Dr. Havlicek

1. H is a discrete-time LTI system with impulse response

h[n] = −δ[n] + 2δ[n− 1]− δ[n− 2].

The system input is given by

x[n] = δ[n+ 2] + 2δ[n+ 1] + 3δ[n] + 2δ[n− 1] + δ[n− 2].

Find the output signal y[n].

2. H is a discrete-time LTI system with impulse response

h[n] = δ[n]− 2δ[n− 1] + 3δ[n− 2].

Find the output signal y[n] in terms of the input signal x[n] (use the convolution equation
and the properties of convolution with deltas). Hint: since the input signal x[n] is unknown,
your answer should express the output signal y[n] as a linear combination of the shifts of x[n].

3. H is a discrete-time LTI system with impulse response

h[n] =

(
1

3

)n

u[n].

The system input is given by

x[n] =

(
1

4

)n

u[n].

Find the output signal y[n].

4. H is a discrete-time LTI system with impulse response

h[n] =

{
1, 2 ≤ n ≤ 5,
0, otherwise.

= u[n− 2]− u[n− 6].

The system input is given by

x[n] =

(
−1

3

)n

u[n].

Find the output signal y[n].

5. H is a discrete-time LTI system with impulse response

h[n] =

(
1

3

)n

u[n].

The system input is given by

x[n] =

(
1

4

)|n|
=

{ (
1
4

)n
n ≥ 0,

4n, n < 0.

Find the output signal y[n].
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