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Unbounded Signals & Unstable Systems
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Aside: Laplace and Fourier Revisited

𝐹 𝑗𝜔 𝑒 𝑓 𝑡  𝑑𝑡

𝐹 𝑠 𝑒 𝑓 𝑡  𝑑𝑡

Fourier Transform:

Laplace Transform (Bilateral):
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Inverse Fourier Transform:

Inverse Laplace Transform (Bilateral):



Laplace Explanation
𝐹 𝑠 𝑒 𝑓 𝑡  𝑑𝑡 𝑒 𝑒 𝑓 𝑡 𝑑𝑡
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The s‐plane
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Example Functions

𝐹 𝑠
1

𝑠 1 𝑗 𝑠 1 𝑗

𝑓 𝑡 𝑒 sin 𝑡 𝑓 𝑡 𝑒 sin 𝑡

𝐹 𝑠
1

𝑠 1
10 𝑗 𝑠 1

10 𝑗

𝑓 𝑡 𝑒 sin 𝑡

𝐹 𝑠
1

𝑠 1
5 𝑗 𝑠 1

5 𝑗



Example Functions
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Example Functions
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Pole‐Zero Map
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MATLAB:
s = tf('s’);
Fs = 2/(s^2 + 4) ‐ 1/(s + 1/2);
pzmap(Fs);



Poles‐Zero Plot

https://www.mathworks.com/matlabcentral/fileexchange/94635‐transfer‐function‐analysis‐of‐
dynamic‐systems


