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Lecture —48

Inverse Z — transform, Applications of Z — Transform - Part 3

fn) = % [10(=2)" + 3n — 1]

Example 3: Fibonacci Series:
Upy1 = Up + Up—1

Ie’s w(0)=u(l)=1
Solution: Apply z-transform:

2[F(z) = f(0)] =
= F(2) + 27'F(2) —u(-1)
Simplify 2: )
F(z) = 22 —Zz -1
Uy =2 [F] =21 [22 ZZ — 1]
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Example 4: Periodic Solution:
Find the IVP:
un—+2)—un+1)+un) =0
Solution: Recall:
[2lu(n +2)] = 2*[F(2) — u(0)]
—zu(l) = 22(F(2) — 1) — 22
zlu(n+1)] = 2[f(z) —1]
PF(z) — 2 =2z} —2F(2) — 2} + F(2) =0
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T
Take 0 = 3
B 22 — cos %z V3 sin (%) z
22 — 2z cos (g) +1 22 —2zsing +1
Recall:
z[cosnb] = %
z[sinnf] = %
A==z [cos ny
(B) =32 ﬁsin nﬂi/g]

f(n) = cos(nf)+
V3sin(n%)

Theorem 1: Summation of Series:

' — z—1
2.3 f(k) = lim F(z) = F(1)



Proof: 1.

Use FVT:
=lt,1(z — 1)G(z)

It ,12F(2) = F(1)

Example 1: Use z-tyransform to show:

8

n
T
=€
!

o0
n=0

3

Solution: .
2l fm) = F (2)
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z[f] = exp H

Example 2: Find the sum:

Solution: Sine transform
z[f] = z[sin nz|
zsin(x)
22—2zcosx+1

oo

Z a"sinnz = z [a" sin nx]

n=0
_p (f) _ azzsm:c}
a a® — 2z
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