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Examples of LTI Filtering of Periodic Signals

Input Signal:

that is a square wave, which has Fourier series coefficients: .

We choose , so that .

Fourier series representation: , where .

LTI Systems:

1. First-Order Lowpass Filter:

, .

, .

Fourier series representation of output:

.

2. First-Order Highpass Filter:

, .

, .

Fourier series representation of output:

.

The plots below of and include terms from to 128.
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Lowpass Filter, RC/T = 0.3
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Lowpass Filter, RC/T = 0.03
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Highpass Filter, RC/T = 0.3
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Highpass Filter, RC/T = 0.03
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