Orthogonal Sinusoids

The basic format comes from the general form for a sinusoidal signal:

If we consider a periodic signal built up from sinusoids (which is what Fourier says we can do), each component is separately identified as:

(1)
And the overall signal is 


We can write (1) in the form

Where

And

The way a spectrum analyser works relies on distinguishing sine and cos terms of particular frequencies by multiplying and filtering (smoothing) the output across the swept spectrum.  At a frequency where a component exists we get (multiplying by the frequency component at ):




All the  terms are eliminated by the filter.
Finally this gets us to orthogonality.  Two waveforms are orthogonal within an interval if they contain no shared or common components over that interval.  i.e.



Then





[bookmark: _GoBack]Basically we make the assumption the signals are in phase and of unit size for convenience.  The important thing is the implication that orthogonal signals have no shared components.
