3 SPECTRALANALYSIS 3.2 Example:Time-andFrequeng-DomainGraphsfor a VibratingReed

a, =7 / Jeos(2mn fot )dt (8)

b, T/ )sin(2nn fot)dt 9

Becauseof the periodic natureof the functionsinvolved, we can shift the rangeof integratian by equal
amountnthelowerandupperbound, andit is oftencorvenientto dosoif we arecalculatingtheintegrals
by hand.Any lowerandupperboundswhich differ by theamountT will give thesameanswer

We saythatx(t) is theener gy level of thesigral. For example,if x(t) is agraphof yourvoiceovertime, x(t)

is theloudressof yourvoiceattimet. Thea, andb, thenshov how the enegy of the sigral breakdown

into differentfrequenciesin fact, the averagesquarednepy of thesignalis thesumof thesquare®f these
coeficients:

T/ dt_ao—l— Za —|—b2)

We saythatx(t) is thetime domain versionof thesigral, anda ,, andb,, comprisethefrequency domain.

We canalsowrite x asanintegral of trig functions ratherthana sumof suchfunctiors. Thenthespectrum
is a continuow rangeof numbers ratherthanthe discretepoints a,, andb,,. This is calledthe Fourier
Transform of the original periodicfunction.

3.2 Example: Time- and Frequency-Domain Graphsfor a Vibrating Reed

Hereis a time-domaingraphof the sourd madeby a vibrating reed:!
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'Reproduceé here by permission of Prof. Peter Hamhurger, Indiana-PurdueUniversity, Fort Wayne.  See
http://www.i pfw.edumath/Wbrkshop/PBC.html
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