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Abstract: For any x = 0, the infinite series
1
5 + cosx + cos2x + cos3z + ..., has no sum.

Therefore, for any © = 0, the Fourier Series of Delta Function
6(z),
1{1
—| =+ cos0 + cos(2-0) + cos(3-0) + ... | has no sum.
T

Since
forany z = 0, 6(z) = 0,

the Delta Function §(z) does not equal its Fourier Series.
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The Fourier Series of the Delta Function 6(z) on the interval
[—m, 7] is

1
an + (@, cosx + b, sinz) + (a, cos2z + b, sin2z) + ...,

where
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a, = 1 f 6(x)cos(0- z)dx = l(308(0) = l,
T m T
a, = 1 f 6(x) cos(nx)dr = lcos(O) = l,
T J T T
1 T=Tr . 1 .
b = — f o(x)sin(nz)dx = —sin(0) = 0.
" T T

Therefore, the Fourier Series of 8(z) is

T\ 2

1(1
—|— 4 cosx + cos2x + cos3x + ... |.

Forz = 0, this Fourier Series equals the Delta Function:
1

1
—[5 + cos0 + cos(2-0) + cos(3-0) + ]
T

1(1
——{—+1+1+1+...]
T

= infinite hyper-real
= 6(0).
But for z = 0,

1

—cosnx does not decrease to zeroas n — Q.
s

Therefore, the series does not converge.

Neither does it diverge to oo.

In fact, the series has no sum:

The partial sums of that Fourier Series are
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1
—| =4 cosx + cos2x + ... + cosnz

T

1 cosnx — cos(n + 1)z

T 2(1 — cosx)

sin(n + %)az

27 sin(] z)

o

which does not converge as n — oo .[
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