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Agenda

* Continuous-Time Fourier Transform for Aperiodic Signals
* Convergence of Fourier Transform
e Continuous-Time Fourier Transform for Periodic Signals



CT Fourier Transform for Aperiodic Signals

* x(t) is an aperiodic signal
1 00
cx(t) =]

. jwt
—J_o X(jw)e/* dw

* X(jw) = f_oooox(t)e‘f“)tdt



Convergence of CT Fourier Transform

* Dirichlet conditions must be satisfied.
e Aperiodic signal must be absolutely integrable.
* Number of the maxima and minimas of the aperiodic signal must be finite.
* Number of the discontinuities of the aperiodic sighal must be finite.



CT Fourier Transform for Periodic Signals

* Fourier series coefficients, ay,
e x(t) = Yo, agel*@ot : periodic signal
 X(jw) = Ype_o 2mard(w — kwgy)

* Train of impulses



Linearity

e x(t)*> X(jw) and y(t) «=> Y (jw)
e ax(t) + by(t) > aX(jw) + bY (jw)



Time Shifting

¢ x(t) = X(jw)
e x(t — ty) *> e /X (jw)



Conjugation and Conjugate Symmetry

¢ x(t) = X(jw)
¢ x*(t) = X*(—jw)



Differentiation

¢ x(t) = X(jw)

. dx(t)<_> . .
D= jwX (jo)




Parseval’s Relation

[T lx@2dt = = [7 X (jw)|2dw



Convolution Property

* y(t) = h(t) *x(t) == Y(jw) = Hjw)X(jw)
* Time domain: convolution
* Frequency domain: multiplication



Multiplication (Modulation) Property

+ (1) = s(Op(t) +> R(jw) = - [ S(jO)IP(j(w — 6))do

* Time domain: multiplication (amplitude modulation)
* Frequency domain: convolution



Systems Characterized by Linear Constant
Coefficient Differential Equations

*Y(jw) = Hjw)X(w)
CH(jw) = Sk=o brew)*

2112,:0 ak(jw)k
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