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Fourier Transform — Part 2
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Idea of Fourier series:

The function is 2—periodic: §(x+2) = j(x) for all xe R
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L~> real vector space

Example: « constant function {(x) = &
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X > sin( x)

N
/f%f > X > sin(1x)
L (a0

Proposition: |\ & J (RI fR) given by odd functions
2r-per
Y-p e//
I X > sin(x), x> sin2x), X > sin(@x) ,...,
XHF> 1, XF> cos(x), XF>cos(lx), X > cos(3x) ,..

K even functions

is linearly independent,

Definition: A linear combination JCG Span(W) ., JC: R— ﬁ{, is called

(real) trigonometric polynomial:

f(x) = a5 + Zak-oos(k-x) + z&k-sin(k-x) , 4, be R
k=1 k=1

For f (RI([;>, we have a (complex) trigonometric polynomial:
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