Partial Fraction Expansion Examples

Consider the causal system function
2+ 377!

(l—iz_l)(l%—iz_l)

e Find the impulse response h[n]

H(z) =

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

e Since H(z) is proper rational we can expand as
2+37" A A
H(z)= T : T o 11 ot 12 3

e Solving for the coefficients:

2+37" _ 2+37" 2+6 8 16
Aﬁ:l L)1 1—1“_7Z) T+l T 1+2 64 3
(132" )(1+427) . 7% |, 3
A2_2+3z_1 C2-12 -10
1-2z7" 1+2 3
so we have
16/3 —10/3
H(z)= 1/—1+ 1/—1
l—fz 1+ZZ
and

h[n]z%[%j u[n]—%(—i) uln]
: @ Check in MATLAB

3 >> [A,p,K] = residuez([2 3],conv([1l -1/2],[1 1/4]))

. A =5.3333 %

16/3 as expected

-3.3333 % = -10/3 as expected
p = 0.5000

-0.2500
K =11

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Partial Fraction Expansion Examples
Consider the causal system function
2+ 377!

(l—iz_l)(l%—iz_l)

e For x[n] = (1/3)" u[n] find the output y[n]

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- o To find y[n] we work in the z-domain using Y (z)= X(z)H(z) and then inverse z-g
transform

H(z) =

: e The z-transform of x[n] is

X(Z)='f:————

=il

1
1
3

e Since Y(z) is proper rational we can expand as

2+37" A A, A,

g Py PR () e v B
e Solving for the coefficients:
. 24 37" 249 11 88
1_(1—;z“)(1+%z‘1)[1=3_(1—%)(1+§)_§~%_ 7
_ 2+37" 246 8
i) ) A
A= 2+3z" __2-12 _-10_-10
’ (1_;[1)(1_;{1){]:4 (1+%)(1+;) %-Z 7
so we have
7 16 —10/7
Y(Z)_l—%zf1 l—%zfl_TLl+%z7l
and

-88(1 1Y 0 1Y
ylnl= - (3) []+16(2] [n]—7(—zj uln]

. e We can check this using the MATLAB [A,p,K] = residuez(b,a) function
. [A,p,K] = residuez([2 3],conv([l -1/3],conv([l -1/2],[1 1/4]1)))

.
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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