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ELEC 3500
Control Systems

Lecture 10: Discrete-time Systems Z-transform:
Inverse Z Transform, Discretization of Continuous-

Time Controllers

Instructor: Dr. Bosen Lian
Electrical and Computer Engineering

Auburn University
Fall 2025
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❑ Inverse Z-Transform by Partial Fraction Expansion  

Example 1

~
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=9)(7 - 0 . 8)

=09
+00) =

= Y,(z) · Z



41 =20.9/ %/z
= 0

.9
= (7- 0.9)tiz =0 . 9

=)/z = 0 .g

= = 10

k= (z - 0 .%Y /z =08 = Foglio 10



Y() = 10 +001 =

= 10 -10
Y1 = 10 (0 .91" - 10 (0 .8)"
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❑ Difference Equations 

Discrete-time polynomials
- -> degree is m

- =
& D-

- degree is n

So the degree of Y18) is n-m

relative

dividing through byzt yields

↑ H(z)=mmbmht



Define system delay dEn-m ,

so

1-d-m-a-m

= H1=ZbmI
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Example 2

g
Step 1 : dividing through by z"

H(z)=E +at 0 =

Seep 2 : H12)= ②

From 0 and O
,
we obtain



z
+ u(z) = ( - 117z+ + 0 . 727-/ y(z)

UK = Yx- 117Yy + 0 .72Yk2 ,

12

or U+= Yktz-1 : 77k++ 0 .724
,
K , o
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❑ Discretization of Continuous-Time Controllers 
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Example 3

/

= pole-d ,

zero o

What is K(z) ?

k(z)=
= F

=+=It



=
pole : z(z+T) + T- z = 0

z=
Zero :

- I


