
Fundamentals of
Electrical Engineering

The Frequency Domain

• Periodic signals: Fourier series

• Signals in time or frequency domains



Fourier Series
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Example: Sinusoid
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Consider the “symmetric” terms in Fourier series
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Example: Square Wave
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Example: Square Wave
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Spectrum of  a Square Wave
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Example: Periodic Pulses
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A little (important) math note
sinc(x) � sinx
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Spectrum of  Periodic Pulses
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Signals in Time and Frequency
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Fourier Series Really Works?
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• If  s(t) continuous, Fourier series converges for each t

• If  s(t) has discontinuities, Fourier series does not 
converge at the points of  discontinuity

• However,

• Convergence in mean-square (power)
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Signals in Time and Frequency
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• If  s(t) real-valued,

• If  s(t) real and even, s(t) = s(–t),               (ck real and 
even)

• If  s(t) real and odd, s(t) = –s(–t),                  (ck 
imaginary)
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Signals in Time and Frequency

• For periodic signals, the Fourier series represents a 
way of  obtaining the signal’s spectrum 

• More importantly, signals exist in either the time or 
frequency domains 
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