Example 6.34 (Differential equation to frequency response). A LTI system withinput x and output y is characterized
by the differential equation

7y (t) + 11y (1) + 13y(t) = 5x'(t) + 3x(1),

where x’, y/, and y" denote the first derivative of x, the first derivative of y, and the second derivative of y, respectively.
Find the frequency response H of this system.

Solution. Taking the Fourier transform of the given differential equation, we obtain
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Rearranging the terms and factoring, we have ~ R
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