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Figure P-6.17
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P-6.13 Suppose that three systems are connected in cascade, where the output of S, i
the input 10 5. and the output of S is the input 1o 5. The three systems are specified as
follows:

Sz wlal=nln—xla—1]

S caln] +x2ln — 2]

S aln — 1] +x:ln —2]

where the output of &, is y,[n] and it input s x,[n].
(a) Determine the frequency responses of the three individual systems.

(b) Determine the overall frequency response of the cascade system as a simple
formala.

(©) Determine the difference equation of the equivalent system tht isasingle operation
from the input x[n] (into ) to the overall output y{a], which i the output of S;.
‘Thos, xln] is x;[n] and yln] is sl
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BABINFor the cascadeconfgurion i Fig. P-6.17, h twosysemsar defned by
e = 14265 4 e
and  holn] = 8[n] — 8[n — 11+ 8ln — 2] - 3[n — 3]
() Determine the frequency response H (e7%) for the overall cascade system (.., from
input 1] o outpt lal). Simplityyour anser s much a possble,
() Detemine an plot he impuse response i ofhe overall cascade syt
(@ Wrie down the difference equaion thatreltes il o <l
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P-6.20 An LTI system whose frequency response has a first-order term such as
H() = (1 = e %)

‘completely nulls out the input sgnal of the form ¢/45%, The concept ofcascading systems
can be used to null out additional complex exponential signals

(@) Design an FIR fler that nulls out the signal x{n] = 3 +7 cos(0.27n — 0.47) by
determining th fler coeficients ofth difference equation or the nulling fier.
®) Design the minimum-order FIR file tha nulls out he signal
lnl = Y- +9)cos(0.2xkn)

by determining thefiltr cocficients of the difference equation for the nulling fiter




