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Complex Exponential

I = cos (wy2) + jsin (0,?) e’ = cos (wyt) — jsin (wyt)

+jt

e’ = cos(t)+ jsin (¢) (w, = 1) e’ = cos(t)— jsin (1) (0, = 1)
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Cos(wot) Spectrum

e’ = cos(t)+ jsin (¢)

(e +e) = 2cos (¢)

e’ = cos(t)— jsin (1)
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Sin(w t) Spectrum
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| (e = ¢) = 2jsin (1)
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Complex Exponential Signals

Complex Exponential Signal

{ z(¢)| = 4 real amplitude

arg(z(t)) = Wyl + ¢

z(t) = cos(wyt + @)+ jsin(wyt + ¢)

cos(w,t + ¢) + jsin(wyt + ¢ — /2)

Always lag by %
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Real Cosine Signal

x(t)

m{A ej((l)o“rq))}

Acos(wyt + ¢)
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Phasor

Complex Exponential Signal

z(¢) = e

{ z(¢)| = A real amplitude

arg(z(t)) = Wyl + ¢

z(t) EPRICIEL)

— A ejq) ejwot

— Eejwot

X = 4d¢° complex amplitude

phasor

Rotating Phasor Notation

z(t) = X
{ z(¢)| = | X| = 4 real amplitude

arg(z(t)) = Wyt + ¢

z(¢) = X e’

magnitude 4 rotating part with the

angular speed of

initial phase ¢ w, (radlsec)
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Spectrum

Real Single-tone Sinusoidal Signal

x(t) = Acos(w,t + ¢)

Real Multi-tone Sinusoidal Signal

N
x(t) = A, + Z cos((okt + q>k)
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Complex Exponential Signals

CT.0B Sinusoid 0 Young VV%};;“;



References

[1] http://en.wikipedia.org/

[2] J.H. McClellan, et al., Signal Processing First, Pearson Prentice Hall, 2003
[3] G. Beale, http://teal.gmu.edu/~gbeale/ece_220/fourier_series_02.html
[4] C. Langton, http://www.complextoreal.com/chapters/fftl.pdf

Young Won Lim
10/5/13


http://teal.gmu.edu/~gbeale/ece_220/fourier_series_02.html

