


Question 1: [22%, Work-out question]

1. [2%] What is the definition of the step response?

Consider a DT-LTI system. We know that for this system, if the input is

x[n] =

{
1 if −3 ≤ n

0 if n ≤ −4
(1)

then the output is

y[n] =

{
2− 2−(n+3) if −3 ≤ n

0 if n ≤ −4
(2)

2. [6%] Denote the step response of this system by hstep[n]. Plot hstep[n] for the range
of −4 ≤ n ≤ 4.

Hint 1: For this sub-question, there is no need to write down the mathematical
expression of hstep[n]. We only ask you to plot hstep[n].

3. [8%] Denote the impulse response of this system by h[n]. Plot h[n] for the range of
−4 ≤ n ≤ 4.

Hint 2: For this sub-question, there is no need to write down the mathematical
expression of h[n]. We only ask you to plot h[n].

Hint 3: If you do not know the answer to the previous sub-question, you may assume
the step response is hstep[n] = cos(πn2 )(U [n−4]−U [n]) and use it to solve h[n]. You
will receive full credit if your answer is correct.

4. [6%] Is this LTI system stable? Please carefully explain your answer/reason. A
yes/no answer without any justification will receive zero credit.

Hint 4: If you do not know the h[n] in the previous sub-question, you can answer
how one can use the impulse response to check whether a system is stable. If your
method on “how to check stability” is correct, you would still receive 4 points even
if you did not carry out your own method. Unfortunately, you may not use the
hstep[n] in Hint 3 (i.e., Q1.3) when solving Q1.4.
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