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PROBLEM:
Suppose that two filters are cascaded. The system functions are

Hi(2) = and Ho(z) =24+21—2772

1,
1-35z1
(a) Determine the poles and zeros of Hi(z). If necessary, include poles and zerosat z= 0 and at z = oo

and indicate repeated poles or zeros.

POLES = |
ZEROS = |

(b) Determine the poles and zeros of H,(2)

POLES = |
ZEROS = |

(c) The cascaded system can be combined into one overall system and then described by a single differ-
ence equation of the form:

y[n] = ay[n — 1] + Bx[n] + yX[n — 1]
Determine the numerical values of «, g and y.
B = Y =

McClellan, Schafer and Yoder, Sgnal Processing First, ISBN 0-13-065562-7. [ ]
Prentice Hall, Upper Saddle River, NJ 07458. (© 2003 Pearson Education, Inc. ‘ SO L UT I O N




Suppose that two filters are cascaded. The system functions are

Hi(z) = m—-—31——_T and  Hy(2)=2+2"1-272
1—525

(a) Determine the poles and zeros* of H;(z)

POLES = V2. 32
_ )= ——
ZEROS = QO H;( ) = - Vg

(b) Determine the poles and zeros of H(z)

PoLes = O, O H.(2)= 22%2+2 -
ZErROs = -1 . Va2 2*
2?..

(c) The cascaded system can be combined into one overall system and then described by a single
difference equation of the form:

yln] = ayln — 1] + Bz[n] + yz[n - 1]

Determine the numerical values of a, § and .

e=0]=6 |[=6 ]

Cascade: H (2)= H(2) Ho(2)
= 32 (2z-N(2+)
Z2-/2 2%
= 6@+ (4L
b, b

41f necessary, include poles and zeros at z = 0 and at z = oo, and indicate repeated poles or zeros.
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