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PROBLEM:
A linear time-invariant filter is described by the difference equation

4
yIn] = X[n] 4+ X[n — 1] + X[n = 2] + X[n — 3] + X[n — 4] = Z [n—K]

(a) What is the impulse response, h[n], of this system?
(b) Show that H (z) for this system can be expressed as follows:

1—2z°

H@) = 1-z1

(c) Plot the zeros of H(2) in the complex z-plane. Hint: Remember the N-th roots of unity.
McClellan, Schafi d Yoder, Sgnal Processing First, ISBN 0-13-065562-7.
Pr;wtioealgdl, Upsera;wdle:ive?nm 0;?4%.;(%9 2(;(r)3 Pearson Education, Inc. ‘ SOLUTION |




a)

(b)
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T,

Yy = X(n- k)

heny Tln-k) = S(N)+S(N-1)+5(n-2)+3(N-3) + T(n-4)
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kz=o
4.

H(z)= 1+ zl+z* ez 342"

]
Remember the useful iden-l-i-i-g: L4 XX 2 ex™ = A=Y
| -

For x=z"!' we get

_ -8
H(z)= -2
{ -z

Hez)= 2°-1
z24(z-1)

H(Z2) =0 = Z%=1 and z#41 sina z=1 is also a pdle
and cancels with +he zero ot z2=1.

Sslutions of 25=1:
?5: ' - ej?:rrm

AT
2= ed s m=0,4,2,3 4 (for m2 5 +ha same mc‘rsrepeat)

m = l'r\‘l'CSEr

Sinca 2=l mMmwt be exdluded m=1(,2,3,4

Z ejzn/s
| = :
2 f:_i4.1'n‘5
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(8wl s
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Using MATLAB's zplane (or DspFIRST zzplane) the plot of

Zevyos 5 shown in +he nex+ poge.
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Zeros of H(z) =
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