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Fourier Transform - Part 4

We already know:

cos( ) cos(  ) cos(  )

sin( ) sin(  ) sin(  )

we have an orthogonal basis (OB)
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Normalize: sin(  ) sin(  ) sin(  )
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cos(  )integration by parts:
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Hence: sin(  ) has norm

Proposition: (1) cos( ) cos(  ) cos(  )

sin( ) sin(  ) sin(  )

is an ONB w.r.t. the inner product:



(2)

is an ONB w.r.t. the inner product:

cos( ) cos(  ) cos(  )

sin( ) sin(  ) sin(  )

(3)

is an ONB w.r.t. the inner product:

cos( ) cos(  ) cos(  )

sin( ) sin(  ) sin(  )

For trigonometric polynomials:

cos(  ) sin(  )

Fourier coefficients w.r.t. ONB in (3)

cos(  )

sin(  )

Approximation of periodic functions?
trigonometric polynomials
with basis:

-periodic integrable

orthogonal projection

ONB!


