Question 1: [22%)]

1. [6%] What does the acronym “LTI system” stand for? What is the definition of
“impulse response”? What is the definition of “step response”?

2. [4%] Any continuous-time LTI system can be described by its impulse response h(t),

where we have y(t) = (t) * h(t) = [*° z(s)h(t — s)ds. What type of “test signals”
do we use to derive the above formula for an LTI system?

Consider a continuous-time LTI system as follows.

t) = z(t — 1 N z(s
y(t) = x(t — 5) + 3 \Tw (s)ds. (1)
3. [12%] Find out the impulse response h(t) of this system and plot A(t).
/ , N. ,._3&%\ \.Q,%mlms variont mv\m#\s
Oatput when the vpat s on impulee %.m:»\

Qi\w% When  the oyt kg Tep  signal

2. m@» %AQN Versiong EDv _/\%;Wm
2

m@sx\m
1 _ v ]t
ym@ = % t-5 v ;TM; (mw M@Qm

= S8 T Uty



Question 2: [22%)] Consider a discrete-time LTT system S described by the following
impulse response h[n]:

h[n] = 6[n] + 0[n + 1]. (2)
1. [10%] Given the input being z[n] = G:w:f find out the output y[n).

2. [12%] Two such systems are concatenated serially to form a bigger system with
input z[n] and output z[n].

z[n]

Find out the impulse response h[n] of the new system.

Y] = AT = hon ]
= A0 Y]

- W A&7 ATh- 7
210
0

= mw_ XCn- £ = ACN+17 + ACN7)

N /

= +

Crtny~1y (=)
- o . [

(2n+1)* (on-1 )"

hn) = %m& + mgi& * m STh] + St (]

ST+ 250m ]+ Sones]



Question 3: [36%)

1. [4%] Continuous-time Fourier series representation converts a periodic signal z(t)
with period T to a sum of test signals using the following formula:

@Iw\i
=T

What are the test signals z,(t) associated with each coefficient a;? (Please write-
down the mathematic expression of z(t).)
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2. [6%)] Suppose z(t) is periodic with period 6 and

cos(mt) if —0.5<t <15

z(t) = :
0 if15<t<55
Plot x(t) where ¢ ranges from —4 to 8.

3. [10%)] Find out the Fourier series coefficients a; of z(t). Hint 1: you have to use
direct computation. Inspection may not work. Hint 2: rewrite z(t) by its Euler
formula, which is easier to integrate.

4. [6%] Suppose y(t) is periodic with period 6 and

sin(nt) f0<t<4
t) = 4
v =14 it4<t<6 )

Plot y(t) where ¢ ranges from —4 to 8.

5. [10%)] Find out the Fourier series coefficients by of y(t) in terms of ax. (You do not
need to know the answer of a;. Just write down by in terms of ax.)
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Question 4: [Multiple Choices, 20%)] Consider the following systems:

sin(t)
System 1: y(t) = \ z(s)ds

y 2)4+2
System 2: y[n| = fﬁi

—_

. [4%] For Systems 1 and 2, determine whether the systems are memoryless.

2. [4%] For Systems 1 and 2, determine whether the systems are invertible.

w

. [4%] For Systems 1 and 2, determine whether the systems are causal.

4. [4%)] For Systems 1 and 2, determine whether the systems are linear.

5. [4%)] For Systems 1 and 2, determine whether the systems are time-invariant.

Just write down your answers. No need to write down the justification.
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