Convergence of Trigonometric Fourier Series
We consider the Fourier series of
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where the Fourier coefficients are given by 
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We are interested in the pointwise convergence of the infinite series. Thus, we need to look at the partial sums for each x.  Writing out the partial sums and inserting the Fourier coefficients, we have
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Here 
[image: image5.wmf]1

1

()cos

2

N

N

n

nx

Dx

L

p

=

=+

å

 is called the Dirichlet Kernel. 

What we seek to prove is that 
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 So, we need to consider the Dirichlet kernel.
Proposition: 
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Proof: Let 
[image: image8.wmf]x

L

p

q

=

 and multiply 
[image: image9.wmf]()

n

Dx

by 
[image: image10.wmf]2sin

2

q

to obtain:

[image: image11.wmf]1

2sincoscossin2cossin2cos2sin2cossin

222222

35311

sinsinsinsinsinsin()sin()

222222222

1

sin().

22

nn

nn

n

qqqqq

qqqqq

qqqqqqq

q

éù

+++=++++

êú

ëû

æöæöæö

=+-+-+++--

ç÷ç÷ç÷

èøèøèø

æö

=+

ç÷

èø

LL

L

Thus, 
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 or if 
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As 
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 the Dirac delta function. This generalized function has the property that 
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 Thus, under the appropriate conditions on f, one can show 
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Thm: Let 
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 (continuously differentiable) on 
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