Introduction to Fourier Series
Dr. Elliott Jacobs
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Fourier Sine Series

f(x) = bysinx + bysin2x + by sin3x + bysindx + - - -



Fourier Sine Series

flx) = i by, sin nx
n=1



Fourier Cosine Series

f(x) = i .y, COS NT
n=0



More General Fourier Series

f(x) = Z (an cosnx + by, sinnw)



More General Fourier Series

f(x) = Z (an cosnx + by, sinnw)

The formulas for a,, and b,, are given by integrals
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Find the coefficient by

f(x) = bysinlz + by sin 2z + by sin3x + - - -



Find the coefficient b,
f(x) = bysinlz + by sin 2z + by sin3x + - - -

f(x)sinx = by sinxsinx + by sin z sin 2z + bz sinx sin 3z + - - -



Find the coefficient by

f(x) = bysinlz + by sin 2z + by sin3x + - - -

T

/ f(x)sinx dr = by / sin x sin x dx+bo / sin x sin 2x da;+b3/ S
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Find the coefficient by

f(x) = bysinlz + by sin 2z + by sin3x + - - -

/ f(x)sinx dr = by / sin x sin x dx+bo / sin x sin 2x da;+b3/ S
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f(x)sinzde =by -m4+by-0+b3-0+---



Find the coefficient by

f(x) = bysinlz + by sin 2z + by sin3x + - - -

/ f(x)sinx dr = by / sin x sin x dx+bo / sin x sin 2x da;+b3/ S

—TT — - -

f(x)sinzde =by -m4+by-0+b3-0+---
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Find the coefficient bo

f(x) =bysinlx + bysin2x + bgysin3x + - - -



Find the coefficient bs
f(z) =bysinlx + by sin2x + bgsin3x + - - -

f(z)sin 2z = by sin x sin 2z + by sin 2z sin 2o + by sin 2z sin 3z + - - -



Find the coetficient by
f(z) =Dbysinlz + bosin2x + bysin3x + - - -

r)sin2x = bysinzsim2c + bosin2xsin2x + basin2xsm3x + - - -
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Find the coethcient bs
f(z) =bysinle + bysin2x + bgsin3r + - --

f(x)sin2z = by sin xsin 2o 4+ bs sin 2z sin 2x + by sin 2zsin 3z + - - -
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/ f(z)sin2zdx = b1/ sin 1z sin 2z dx-+bs / sin 2x sin 2x dJ:erg/
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flx) = i by, sin nx
n=1
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Find the Fourier sine series
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Find the Fourier sine series
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Find the Fourier sine series
1 [" 1 [7
b, = — f(a:)sinna:dx:—/ ¥ sinnz dz
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Use the integration by parts formula: [udv =uv — [vdu

U= — dv = sinnx dx
1
du = — dx V= —— COS NI
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Find the Fourier sine series
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Find the Fourier sine series
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What functions are represented by a Fourier sine series?

flx) = i by, sin nx
n=1
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A function is called an odd function if:

f(=z) = —f()

Only odd functions are represented by Fourier sine series.



A function is called an even function if:



Suppose f(x) is given by a Fourier cosine series:

flx) = Z Ay, COSNT



f(x) = Z Ay, COSNT

f(—z) = Z ay, cos(—nz)
= Z Ay, COSNT)

= f(z)

Conclusion: Only even functions are represented by Fourier
cosine series



