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Z- Transform

Example 1

Determine the Z-transform, the region of convergence (ROC), and the Fourier transform of the
following signal.

x(m) = 8(m) = {3 %z% x(m)
1
I
Sol.
X(z) = Z x(m)z™™ = Z S(m)z™m =6(0)z°=1

So that the F. T. is & (m)

And ROC of X (z) is the set of all the values of z for which X (z) attains a finite computable
value. i.e., are all values of z.
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Example 2

Determine the Z-transform, the region of convergence (ROC), and the Fourier transform of the
following signal.

x(m)=5(m—k)={(} T:Lz’;c x(m)
1
k m
Sol.
X(2) = Z x(m—k)z—™ = z S(m—k)z7™m= z7k
m=—0oo m=—oco

The ROC of X (z) is the entire Z-Plane except the point Z=0.
The F. T. is obtaining by Z=e

e, X(elv)=edok
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Example 3

Determine the Z-transform, the region of convergence (ROC), and the Fourier transform of the
following signal.

x(m) =8(m+ k) ={3 Tnz:lli x(m)

I
Sol.

(0]

X(2) = Z x(m+k)z7™ = z S(m+k)z7™ = z¥

m=—0oo m=—oo
The ROC of X (z) is the entire Z-Plane except the point Z = oo,
The F. T. is obtaining by Z=e

ie, X(el®)=glok
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Example 4

Determine the Z-transform, the region of convergence (ROC), and the Fourier transform of the
following signal.

X(m)=5(m+k)+6(m—k)={3 Z:lzf_lli x(m)
1
k k m
Sol.
[e's) 0 -
X(2) = z x(m)z™™ = Z x(m)z™™ + Z x(m)z™™ = z7K 4 7%k
m=-o m=—oco m=0

The ROC of X (z) is the entire Z-Plane except the points Z=0 and Z = co.
The F. T. is obtaining by Z= e

e, X(e1®)=e 3k +e*°k =7 cos (wk)
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Example 5

Determine the Z-transform, the region of convergence (ROC), of the signal u (m).

Sol:
X(Z) = z x(m)z_m = 2 X(m)Z_m = Z u(m)z_m =1+ Z_l + Z_Z + ...
m=—oo m=0 m=0
_ Z
o z—1

i.e., ROC =all values/ Z =1

Except
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Example 6

Determine the Z-transform, the region of convergence (ROC), of the following signal.

_(0 m=0 x(m)
x(m) = {am m<0
1
m
Sol:
oo 0 oo 0
X(z) = z x(m)z™™ = z x(m)z™™ + z x(m)z™™ = Z a™z ™+ 0
m=—oo m=—oo m=0 —0o0
0 0o
— z aMz™m = z(a—lz)m
—o0 0

ie.Jx™lz]<1 - ROCisat|z| <|x]

x(z2) =1+ (oc)_l i (E) n (f)_3 4o

Z

X(jw) =

I
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