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5.1. Mapping of s-plane into the z-plane
The poles of the Laplace transform X(s) of an analog signal x(t) are

p12=—-1%jl
p3 =0
Pa,5 = £jl

There are no zeros. If we use the transformation z = ¢ with Ty = 1:

(a} Determine where the given poles are mapped into the z-plane.

{b} How would you determine if these poles are mapped inside, on, or outside the unit circle in the z-
plane? Explain.

{¢y Carefully plot the poles and the zeros of the analog and the discrete-time signals in the Laplace and
the z-planes.




image2.png
&

5

Mapping of z-plane into the s-plane

Consider the inverse relation given by z = e$Ts—that is, how to map the z-plane into the s-plane.

{a) Find an expression for s in terms of z from the relation z = 57s.

(b} Consider the mapping of the unit circle (ie, z = 1e/®, — < w < 7). Obtain the segment in the s-plane
resulting from the mapping.

{¢) Consider the mapping of the inside and the outside of the unit circle. Determine the regions in the
s-plane resulting from the mappings.




