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Today’s Lecture

1. z-Transform



z-Transform

I Recall that for a discrete time sequence x [n], its Fourier
transform X (e jω) is given by

X (e jω) =
∞∑

n=−∞
x [n]e−jωn (1)

I The z-transform is defined as

X (z) =
∞∑

n=−∞
x [n]z−n (2)

I When the Fourier transform exists, it is X (z) with z = e jω



z-Transform

I z is a complex variable

I We can express z in polar form as z = re jω

I When we evaluate the z-transform along the unit circle r = 1,
we get the Fourier tranform





Example

I Consider the sequence x [n] = anu[n]. Determine its
z-transform



Solution

I

X (z) =
∞∑

n=−∞
anu[n]z−n

=
∞∑
n=0

anz−n

=
∞∑
n=0

(az−1)n

=
1

1− az−1

I This converges for |az−1| < 1 or |z | > |a|



Region of Convergence

I X (z) converges when |X (z)| <∞
I We have

|X (z)| =
∣∣∣ ∞∑
n=−∞

x [n]z−n
∣∣∣

≤
∞∑

n=−∞
|x [n]||(re jω)−n|

≤
∞∑

n=−∞
|x [n]r−n| <∞




