ECE 3510 Lecture notes

Partial Fraction Expansion

Inverse z-transforms

Ex.1 F(z) = . Example 1 from Bodson, page 168
(z-1)(z+1)
F(z) _ 1 _ A R L c
z z:(z-1)(z+1) z (z- 1) 71
Multiply both sides by: z(z-1)(z+1)
1 = A(z-1)(z+1) + B-z(z+1) + Cz(z-1)
Set z:=0
1 = A(0-1)(0+1) + O + 0 A-L
1 -1
Set z=1
1 = 0 + B1(1+1) + O B -1
2 2
Set z:=-1
1 - 0 " 0 +C(1)(1-1) c-1
2 2
(z- 1)(z+1) z 2(z-1) 2z+1
f(k) = 1-8(k) = L+ 1) k=0,1..20
2 2
1T o o o o o o o o o C
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ECE 3510 Inverse z-transform Examples p.2

Ex2 Rz = z
(z- 09)%(z+0.8)
F(z) _ 1 i} A . 09-B . C
Z  (z-09)%(z+08) z-09 (z- 09)° z+08

Multiply both sides by: ~ (z— 0.9)%(z+ 0.8)

1 = A(z-09)(z+08) + 09B:(z+08) + C(z-09)?
Set z:=09
1 = 0 + 09-B(09+08) + 0 =1
17 0.9-1.7
Set z:= 08 B =0.654
1 = 0 + 0 + C(08-09)° o 1
(-1.7)? (-1.7)?
. =0.34
Back to equation above € =0346
1 = A(z+09)(z+08) + 09B:(z+08) + C(z+09)>
1 = AZ2{17Az+ 72A + 09Bz:+072B + Cz°+18Cz+ 81C
A ::,
0.7 = AZ + 0 + CZ° A =-0.346
no z2 term on the left
_ z - 0.3462 0.654-0.9- 0.346-2
F(z) = = + /== o+
(z- 09)%(z+08)  z-09 (z- 0.9)° z+08
f(k) = 0.346:(0.9)+ 0654k (09)¢ + 0346( 0.8)
f(k) =~ 0.346-(0.9)% + 0.654-k-(0.9)% + 0.346-(- 0.8)" k:=0,1..40
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ECE 3510 Inverse z-transform Examples p.3

z _ z
#2212 (z- (1+]))(z-(1-1)))

F(z) _ 1 A . B

z (z-= (1+j))(z-(1-1)) i (z-(1+])) (z-(1-)))

Ex.3 F(z) =

1

I
— = A = : — =-0.5]
(z-(1-0) 1z = (1+)) ((1+1)-(1-J))
1 | 1 :
— =B = - — =05
(z-(1+1)) |z = 1 ((1-))-(1+]))

(1 _ o T
p=(1+j) Ipl=42 Ip-= 0p =
- _ o, _ T
c=-2j ld== le= 0=
f(k) = 2-|c[-(|p| )k-cos<ep.k+ec> = 2-;-<ﬁ>k-cosZ-k; - <ﬁ>k-gn iT_k
A little different way
Recall: (|pl )k-cos<e oK <> ZI(Z? Pl -cos<e p>>
- 2|p| -cos(6 ]2+ (|p] )2
(Ip)sn(e k) <> z([pl-snfop))

2%~ 2:|p|-cos(0 p)-z+ (|p])?

- 2212 = 2 2/p|-cos(8 )2+ (|p])*
bl =2

\p\-cos<ep> = Re(p) = 1
plsinB ] = Im(p) = +/([p)? Re(p)?* = 1

F(2) _ 1 _ Az-1) B(1)

z 2742 _274+2 _274+2

Let z=1 B.=1

1= Az-A+B
A=0

(k) = [f2)"sin
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Ex.4 ECE 3510 Inverse z-transform Examples p.4
2:2(3z+17)
(z- 1)-(Z2- 62+ 25)

F(z) =

F(z) _ 2.(32+ 17)
z  (z-1)(2 62+ 25

bl = y/25=5

6 = 2/pl -cos<e p>

\p\-cos<ep> = 3 = Re(p)
. 2 2 2
plsin(6p) = Im(p) = +/(|p))° Re(p)® = 125~ 3°=4
z- \p\-cos(ﬁ p> = (z-3) \p\-sin<ep> = 4
o, = asin<4) -0.927
P 5
F(2) _ 2:(3z+ 17) _ A ., Cz-3 D-4
z  (z-1)(2 62+ 25 z-1 22742 22742
2-(3-2+ 17) I _ oA L 231417 _,
(- 62+25 |z =1 (12~ 61+ 25)
2:(3z+17) = A-<227 62+ 25> + C(z-3)(z-1) + D-4(z-1)
62:3¢ = 2(2 62:25) + cCl(A-4z+3) + D4a(z-1)
6z+34 = 27° 12z:50 + CZz° 4Cz+3C + D4z D4
=2
6z = -12-z + 4.2-z + D4z
D= 6+12-8 =25
4
OR 34-50+6 _,¢
4
2-z(3z+ 17 2:z -2-2(z- 3 254
F(Z) - ( : ) = + # + 27
(z- 1)-(Z2- 62+ 25) z-1 22 2742 22742
f(k) = 2uk) - 2-5%c0s(0.927k) + 2.5-5%sin(0.927-k)
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