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Yy =sint

Yy = sin 2¢
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y=sint, y=sin2t and y:§sin2t




Yy =sint — §Sin2t
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y =sint — §sin2t+ gsin?)t
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y =sint — isin2t+ gsin3t— Zsinélt
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y =sint — isin2t+ gsin3t— Zsinélt
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y =sint — §Sin2t+ gsin?)t— Zsin4t+ gsin5t_...
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Fourier Sine Series

f(t) = by sint + by sin 2t + b sin 3t + by sin 4t + - - -



Fourier Sine Series

f(t) = i by, sinnt
n=1



Fourier Cosine Series

ft) = i .y, cOS Nt
n=0



More General Fourier Series

f(t) = Z (an cosnt + b, sinnt)

This sum will represent the function for —7m <t <=



More General Fourier Series

t t
ft) = Z (an cos % + by, sin %)

This sum will represent the function for —L <t < L



More General Fourier Series

t t
ft) = Z (an cos % + by, sin %)

The formulas for a,, and b,, are given by integrals



More General Fourier Series

t t
ft) = Z (ancos% + b, Sin%

/ f(t) Cosn—mdt

/ f(t) sinn—mdt

)



1 for0<t<nm
f(t)_{l for —m1<t<0
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/7T f(t)cosnt dt =0

/_W Ft)sinnt dt = = (1 — (—1)™)

nim
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g — (1= (—1)")sinnt

= nm

4 4 4 1

—sint + —sin3t+ —sindbt + —sin 7t + - - -
T 37 5%18 7T
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F(t) = —sinnt + — sin 3wt + — sin 5wt + — sin Tt
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nmt . nmt
f(t) — Z (an COS T —I— b S1n T)

n

where:

t
/ f(t) Cosnidt

t
/ f(t) smnldt

Define w,, = &%



If w, = “F then:

ft) = Z (an cos(wnt) + by, sin(wyt))

n

where:

1 L L .
n = 7 /L f(t) cos(wnt) dt by, = Z/ f(t)sin(wy,t) dt

Let L — >



F(t) = % /O 7 (A(w) coswt + B(w) sinwt) dw

where:

Aw) = /_OO f(t) coswt dt B(w) = /_Z f(t)sinwtdt



ft) = Dy /OOO (A(w) coswt + B(w) sinwt) dw

where:

Aw) = /_OO f(t) coswt dt B(w) = /_OO f(t)sinwtdt

Use Euler’s Formula to obtain sinwt = o (e’ — e~**) and
coswt = % (em + e‘iwt) and substitute this into the integrals.



F(t) = 2i / (A(w) coswt + B(w) sinwt) dw
T Jo

_ 1 OO wwt

= %/_OO C(w)e™" dw

where:

C(w) = /OO f(t)e ™t dt



If f(t) =0 for t <0, then the amplitude C'(w) becomes:

/OO f(te ™t dt
0



If f(t) =0 for t <0, then the amplitude C'(w) becomes:

/ " f()e ) gt
0

Let s = ww

L(F(1)) = / " f(t)e et dr



