
3 SPECTRALANALYSIS 3.2 Example:Time- andFrequency-DomainGraphsfor a VibratingReed
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Becauseof the periodicnatureof the functionsinvolved, we can shift the rangeof integration by equal
amountsonthelowerandupperbounds,andit is oftenconvenientto dosoif wearecalculatingtheintegrals
by hand.Any lowerandupperboundswhichdiffer by theamountT will give thesameanswer.

Wesaythatx(t) is theenergy level of thesignal. For example,if x(t) is agraphof yourvoiceover time,x(t)
is the loudnessof your voiceat time t. The ��� and

! � thenshow how theenergy of thesignal breakdown
into differentfrequencies;in fact,theaveragesquaredenergy of thesignalis thesumof thesquaresof these
coefficients: &
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We saythatx(t) is thetime domain versionof thesignal, and �4� and
! � comprisethefrequency domain.

We canalsowrite x asanintegralof trig functions, ratherthana sumof suchfunctions. Thenthespectrum
is a continuous rangeof numbers,ratherthan the discretepoints �5� and

! � . This is called the Fourier
Transform of theoriginalperiodicfunction.

3.2 Example: Time- and Frequency-Domain Graphs for a Vibrating Reed

Hereis a time-domaingraphof thesound madeby a vibrating reed:1

1Reproduced here by permission of Prof. Peter Hamburger, Indiana-PurdueUniversity, Fort Wayne. See
http://www.ipfw.edu/math/Workshop/PBC.html
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