5.2 Finding Inverse Z-transform by Residue Method

Procedure:

1. write F(2) from given expression and write F( IZ:)Z”‘1 ~
2. Find the poles by equating denominator to zeroin F(z

3. Write the order of poles
4. Find the residue at these poles
Caseilf z=a ispoleof order 1 (or) simple pole then
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Here z=1, z=i and z=-i arepolesof order 1.
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Find the inverse Z-Transform of ( )3 by residue method
z-1

Solution:
Let F(g = 22D
(z-1)
F(2)2"' = Z_ (Zng)
(z-1)
Fz 2= )
(z-1)
z=1isa poleof order 3
1 dm -1

Res| F(22] = (z-a)"F(2)2"*

z=a ( _1)|z adm1

y _ z+1
RGS[F(Z)Z ]z:1 (3 1)|z—>1 dz? MM

:ilimd—zz[z’”%z“]

:%L@d [(n+D2"+nz"? ]
=§|Z|Lrl1[(n+1)nz en(n-1)z" |
:%[n2+n+n2—n]

Res[ F(92"] :%[an]
Res| F(2)2"" | =N




2

f (n) = sumof residuesof F(2)z"* =n

by the method of residues.

Find the inverse Z-transform of the function
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Here z=-2 and z=-5 are pole of order 1
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Here z= -1 ispoleof order 2, and z=1 ispole of order 1
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Here z=% arepoleof order 2 and z=2issimple pole.
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