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. Is the system below linear? Time-iny anam'? Verify, your answer.

—*m,r{ﬂ

where x|n| is the input signal.and x[u].m{he output ignal. (106 )
. Let k1) be the triangular puis jn7{_~ 2(z). and let x(r) be the impuise

train depicted i Figure P2(h)! Th

()= i S{r=kT)-

Determine and sketch (= x(e)=h(r) for the following values of T, whers “*" s

the convolution operator: —— —
(M7=3 @27=32 @r=1{T%)| ~—
hit) - = (1)
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Figure P2(a) Figure P2{h)

Consider the discrete-time signal x{n) = n“u[n]i la| < 1 and ufn] is the unit step
] -

function. Find the Fourier transform | 3543 of-xfr]. and plot |x (e :|| fora >0
] ') | J
] i
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and a < {. (10%)

x(r) is the impulse train,

Determine the Fourier transform of xiz). (109

— =

— | — |
Giiven that x(r} has the Fourier transioss (igh.express the Fourier transforms of

the signals listed below in terms c’ X(fem J
(D) xt0= X510+ x(-5-1)  (5%) .
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6. What 15 Sampling Theorem? Please descrihc ivand explain it as clear as possible.
; = _J
(10%:) e

7. A linear ume-1nvariant svﬂem—pmdﬂtr:s output y{ r e |zr{r] for an
input x{r)=¢"u(r), where 5&({ -|hé/ step function.

(1) Find the twansfer function His) (the Laplace Transform of the impulse
response) of the svatem. (3%)
(2} Draw the pole-zero plot for H{x), Is this system causal? Stable? (9%)

{3) Specify a differential equation characterizing this system. (3%)

§. Considéer the z-transform

.-].'

[d'f] if the region of convergence is

Find out the cormesponding €3

_ \
WE>2 @ + <kl<2 @zl < £ (10%)
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9. Consider the system as shown in Figure P9, l L
{1) Write down a differenc® eqjua l}nﬁ relating v{n] and x[n]. (5%)
2y Write down the transfer funcnjc' n HF] fo& the system and draw the pole-zera

plot. (7%} | ‘.
(3) Is this system stable? ( 3%[J /) /
s
xlnl +j l {ED + y[n]
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Figure P9
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