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Inner Product (Cross Correlation)
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 Vector

 Waveform: Time-Domain

 Waveform: Frequency Domain
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Orthogonality
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 Two signals are said to be orthogonal if their inner 
product is zero.

 The symbol      is used to denote orthogonality.
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Example (Fourier Series):
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Important Properties
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 Parseval’s theorem

 Useful observation: If the non-zero regions of two signals 
 do not overlap in time domain or 
 do not overlap in frequency domain,
then the two signals are orthogonal (their inner product = 0).

 However, in general, orthogonal signals may overlap both in 
time and in frequency domain.
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It is therefore sufficient 
to check only on the 
“convenient” domain.



Orthogonality: Example 1 
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The two waveforms above overlaps both in time domain and in frequency domian.
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Orthogonality: Example 2
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An example of four “mutually orthogonal” signals.
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