Fourier series I
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Fourier series expansion :

Orthogonal sets: {1, cos(nt), sin(nt)}

f(t) =ao+ i ancos(nt) + b,sin(nt)

=
F(t) = ao + icncos(nt +0,)
F(t) = a0+ fjlcncos(nt — 0,)
F(t) = a0+ icnsin(nt +a)
F(t) = ao + fjlcnsm(nt — B,)

where
2 2 2
c, =a, +0b;

n —

by,
0, = tan ' —
Qn,

Orthogonal property for real bases:

2T

/ cos(nt)cos(mt)dt = Ty,
0
27

/ sin(nt)sin(mt)dt = 76,y
0

2
/ cos(nt)sin(mt)dt = 0
0

Complex Fourier series expansion :

Orthogonal sets: {e™}

f(t) = i d,e™

n=-—oo

where
1
d ,= §{an +ib,},n=1,2,3,---
1
d, = 5{% —ib,},n=1,23---
d() = Qo
Orthogonal property for complex bases:
2r )
/ 6znt(ezmt;* dt = 27T5mn
0
where * denotes the complex conjugate.

Complex conjugate pair: (e™, e ™) and (d,,,d_,)



