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Hello, I'm a wave
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The unit circle

and the Pythagorean theorem
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http://en.wikipedia.org/wiki/File:Unit_circle_angles.svg
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The sine wave

f(z)

>

f(xr)=smax

/2

sin

m COS

3m1/2

T + T1/2 = 211/2 + T1/2 = 3T11/2
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The sine wave
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The sine wave
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Period and frequency
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Period and frequency
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The Phase Angle
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fundamental

harmonics

The Harmonics
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A harmonic of a wave is a component frequency of the signal that is an integer
multiple of the fundamental frequency.

For example, if the fundamental frequency is £, the harmonics have frequencies
f, 2f, 3f, 4f, etc

j [ 10Hz

220Hz

330Hz

440Hz

550Hz
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Building a square wave
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A square wave is based on n harmonics!
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Building a square wave
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Approximated in "Audacity" using
a base frequency of 60 Hz, or
sin(377x) for Nn=0

http://www.youtube.com/watch?v=y6crWIxKB E
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The Spectrum

Frequency Spectrum of Sine YWave

Sample Sine Wave
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The Fourier Transform
We can represent a function either in the time domain or the frequency domain. It is the Fourier transform which converts

between the two representations. The Fourier transform is defined by the expression:

Flw) = / F(t)e—tdt

http://www.intmath.com/Fourier-series/2_Full-range-fourier-series.php
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The Spectrum
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-10 Fig. 14.The peak spectral sensitivities of the the 3 cone types
10 1000 10k 100k and the the rods in the primate retina (Brown and Wald, 1963).
Lignes loooonlqm normales (rouge) (sulvant is0226:2003) From Dowling's book (1987).
Courbes Fletcher- Munson (bleu) pour comparason
. Lunere
" "n K . ) =) o I..OWV
10 10 10 10 1 10 10 donde (am)
- privig s je——<f — g j'_Joagc) L1 1 | | B s Aeg == = BN | | =30 KO | 1
3 L] 9 12 15 12 21 24
10 10 10 10 10 10 10 10
N TN N N I N [N I N || (N N I N I N .
C "~ Radio, TElévision Rayons X ety  Frévwnee(F)
AN=cx ] = — Radar, IRM - -
: : -« -
f Chalew rachante Micro-ondes | Ultvaviolet Rayons cosmiques
- - ~
| P 1 1 | I | | 1 1 1 | = T | B T -
-1n & < - 3 2 v Energie (&7
10 10 10 10 ! 10 10 R

Tuesday, November 16, 2010



