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Fourier Transtorm — Part 3
In f (lek), we have (real) trigonometric polynomials:
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Subspace: Ti_p s = Span(x > 1, X > cos(x), X F> cos(lx), X /> cos(3x) ..,
X > sin(x), x> sin@x), x> sin(3x) .. >
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Definition:  For },36 /li , we define an inner product:
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<x > cos(x) , x > sin(x) > = ;chos(x)sin(x) dx
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cos(k-x) sin(mx) dx = ()
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odd function

< xF>oostkx) , x> sintmn) > = 21—~f
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Then: fcos(k-x) cos(mx) dx = %f(é(k+yh)x+ éL(k+m)x
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Use: sin(x) = %(d‘x_ e:Lx
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And similarly: jsiw(k-x) sin(m-x) (AX = (
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Result:

ZB = (x > 1, X > cos(x), X F> cos(lx), X > cos(3x) ..,

X > sin(x), x> sin@x), X > sin(3x) , ... >

satisfies <J(’J> = 0 j:#j ' \‘F/jec?

~> 3 orthogonal basis (0B)

~—>  make to orthonormal basis (ONB)



