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Some concepts and illustrations in this lecture are adapted from
the textbook,
N.S. Nise, Control Systems Engineering, 8" edition, Wiley.
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FIRST ORDER LOW PASS FILTER
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First orderLow pass filter response
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FIRST ORDER HIGH PASS FILTER

Amplitude of H(jw) in i Phase of Hjw) In degrees Step response
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Frequency Response of Second Order Systems

Asymptotic
approximation
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Let's find the steady-state errors for the test inputs i) 25u(t), ii)
37tu(t) and iii) 47t?u(t) for a unity feedback system with open

loop transfer function G(s) =

__ 450(s+8)(s+12)(s+15)
s(s+38)(s2+2s+28)

i) e(00) =0, ii) e(c0) = Constant and iii) e(o0) = o0
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Analytical Signal

2(t) = (8(t) +j ) * x(t) = x(2) +jx()

Filas} = —Jsgn(w)

U(w) = m(w) + 7

Z(jw) = 2U(w) X (jw)

|z(t)| : Instantaneous Amplitude of x(t)

/z(t) =tan~! (%) . Instantaneous Phase of x(t)
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MATLAB SCRIPT for HILBERT TRANSFORM

Hilbert Transform

the original signal (blus)

Ahmet Ademoglu, PhD Bogazici University Institute of Biomedical Engineering

Applications of Laplace and Fourier Transforms Lecture Notes



