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—. Consider a discrete-time, causal LTi system with input x{»n] and output y[n]. The
system is described by the following pairs of difference equations, involving an
intermediate signal win]:

y[n}-%y[n-mw[n]ﬁu{n—n,=%x[n.1

y[n]%y[n*11+2,“{n]=-§x[n]

{—]) (3%)Derive the frequency response of this system.
{Z) (3%)Derive the impulse response of this system.
(Z) (4%)Find a single difference equation relating x[n] and y{n].

. Given the following second-order causal, stable LTI system

74 7220 1) 4 2820 d}; ) 4 28(1) - x(r)—4 d‘;(’)
{—){3%) Find the frequency response of this system,
{Z.)(4%) Find the corresponding impulse response.
(=)(3%) Determine whether this system is over-damped, critically damped, or

~ under-damped.

=. (20%) Consider a continuous-time low-pass filter h{t) with its Fourier spectrum
H{jaw), whose magnitude spectrum and phase spectrum are shown In Fig. 1.
Please determine h(t} by means of inverse Fourier Transform.

Magnitude | H(jw)| Phase AH (jo)
spectrum 2 spectrum
—_ zwc 0 2 w, ) 0 )]
Figure 1.

9. ( — )(10%) Consider a continuous-time finear time-invariant system. with’

impulse response k(1) =e'u(?). Determine the output y(t) of the system
when the inputis x(t)=u(t+1)—u(t-1).

{—}{10%) Consider a discrete-time linear time-invariant system with unit sample

response A[n]=r"u[n], where 0<r <1, Determine the step response 3[n]

igiﬁ@ﬁaa

of this system.
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F. Please determine the z-transform or the inverse z-transform of the following
signals.
{—1}(10%) Please find the z-transform of the signal x[n],

x[n]=(%)nu[n]* n( )u[n] ‘

where u[n] is discrete-time unit-step function, and * denotes the

discrete-time convolution operator.

(Z-)(10%%) Please find the inverse z-transfofm of X(z),

1 2
¥@)= [f—)

<. Given a linear time-invariant {LTI) system with system function
-1
H S= ._..S—._.._._ ,
() (s+D(s~2)
its corresponding region of convergence (ROC) If
{——=}{10%) the system is known to be causal;
(= }(10%) the system is known to be stable.

please determine the impulse response A(f) and show




