UIUC Physics 406 Acoustical Physics of Music

Now let us return to our input stimulus/“black-box” system output response problem that we
mentioned at the beginning of these lecture notes, and discuss ¢his situation in greater detail:

S; Inp:Jt(RS)tifmqus ) Linear System Response
ignal (Reference): - ——
S, (1)=5: cos ot Linear, Arbitrary / . _?;tpu'[ Signal:
- Generalized (1) =R, (@) c0s(at +o())
System
= “Black Box”

The instantaneous input stimulus signal S, (¢) = S;, coswr and the instantaneous output

response signal R, (¢)=R., (@)cos(wt +p(w)) are purely real time-domain quantities.

We can “complexify” the instantaneous input/output time-domain signals just as we have
done above by adding suitable / appropriate “imaginary” (aka quadrature) terms to each,
which are {£} 90° out-of-phase with the above purely real time-domain quantities:
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The ¢ = 0 phasor diagram associated with these two complex phasors is shown in the figure below:
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