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Question 1

Determine if the following systems are: causal, stable, time invariant and linear. Justify your
answers.

(@ y(t) =x(t- 1) +x(2- 1) (10 marks)

(b) y[n] = [cos(Sn)]x[n] (10 marks)
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Question 2

(1) Calculate the following convolution: y(t) = x(t)* h(t) with x(t)=e *u(t), a>0 and
h(t) =u(t) - u(t- 4). (20 marks)
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(2) Consider acausal LTI system whose input x[n] and output y[n] are related by the difference
equation

y[n] = % y[n - 1] + x[n]

Determine y[n] if x[n] :u[n]- u[n- 2]. (20 marks)
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Question 3

0 Let x =)t OELEL
1ot -1£t£0

series coefficients a, .

be a periodic signa with fundamental period of T = 2 and Fourier

(&) Sketch the waveform of x(t) and dx(t)/dt.

(b) Calculate a, .
(c) Determine the Fourier series representation of g(t) = dx(t)/dt.

(d) Using the results from Part (c) and the property of continuous-time Fourier series to
determine the Fourier series coefficients of x(t) .

(20 marks)
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(2) Determine the Fourier series coefficients for the following discrete-time periodic signal.

SRl I

-8 -7 -6 -5 ) 8 9 1011 (20 mal’kS)
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Convolutions:

y[n] = x|n]* h[n] = §°1 x[K]h[n- K]

x(t) = x(t) * h(t) = Ci x(t)h(t - t )t

The Fourier series of a periodic continuous-time signal:

Y i o i
X(t): a akejkwot — a a.kejk(ZplT)t
k=-¥ k=-¥

L gt — Ly - k(2 1)t
a, —?Qx(t)e dt —?Qx(t)e dt
The Fourier series of a periodic discretetime signal:

o .
X[n] - a akejk(Zp/N)n
k=(N)
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Properties of the Continuous-Time Fourier Series
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Property Periodic Signal Fourier Series Coefficients
X(t)i Periodic with period T and a,
y(t)g fundamenta. | frequency w, =2p /T b,
Linearity AX(t) + By(t) Aa, +Bb,
Time Shifting X(t- t,) e g,
Frequency shifting eIty (t) Ay
Conjugation X*(t) ar*_,
Time Reversal X(-t) a,
Time Scaling x(@at), a > 0(Periodic with period T /a) a,
Periodic AX(t ) y(t- t)dt Ta,b
Convolution Q Gye-1) o
Multiplication x(t)y(t) S
é aby
|=-¥
Differentiation dx(t) jlwa, = jk 2 a,
dt T
Integration &, XVt (finite valued and periodiconlyif | 21 8 @ 1 0
2, =0) kw5 &k IT)
Conjugate X(t) real a =a*_,

Symmetry for Redl
Signals

Red and
Signdls
Rea and Odd
Signals

Even

EvenOdd
Decomposition  of
Real Signals

X(t) real and even
X(t) real and odd

}xe(t):Ev{x(t)} [x(t) real]
i %.(t) =0d{x(t)} [x(t) real]

a, real and even
a, purely imaginary and odd

Re{a, }

j Im{ak}

Parseval’ s Relation for Periodic Signals
1. 2 ¢ 2
?Q|x(t)| dt= a |a|

k=¥
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