Summary Lecture 8: Fourier series
@ Fourier series of 27-periodic f(x):
Se(x) =ao+ Yo i(ancosnx + bysinnx) = > 77 c,e™

n=—oo

@ Parseval's identity  (f p.w. cont.)

T

o0 o0 1
22+ 3@+ =2 3 Jef2 = ;/ F(x)2dx
n=1

—1T

n—=—oo

Bessel's inquality: -+ < ...

© Pointwise convergence: S¢(a) converges to 3(f(a”) + f(a%)) (f(a)),

if f 2m-periodic, p.w. continuous, and %(a) exists (f'(a) exists).

@ Uniform convergence: Sy converges uniformly and absolutely to f,

if f 2m-periodic, continuous, and ' p.w. continuous.
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Summary: Fourier series

@ Linearity, derivation: (p = 27)
Skifitkah (X) = KiSq(x) + KaSp, (%)

o0

Se(x) =Y (incy) e™ (500 = 3 ce™]

n=—o0

n=—0o0

@ Decay and differentialbility:
(a) ) pw. cont., f*~Y) cont. = nka,, n“b,, n“c, — 0
(b) |an| + |ba] = 2|ca| < n|k+a' a>1 = f =5, exists, is cont.

@ Fourier series of 2L-periodic f:

—aO+Z(ancos + b, sm—) Z cpe e T,

n—=—oo
e / F(x
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Lecture 8: Fourier integrals and transforms

| Kreyszig: Section 11.7, 11.9|

@ Fourier integral
© Fourier transform
© Properties

Q Examples

Homework: Repeat complex numbers, absolute values, exponentials [Mat 3]
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Lecture 8: Fourier integral

of f(x), x € R:

I (x) = \/% /_ " Hw)e " dw,

where

f(w) = \/%77 /_OO f(x)e ™ dx.
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Lecture 8: Fourier transform

of f(x), x € R:
FIF(w) = F(w) = % /_ " F(x)e " dx

Invers:

Fgl(x) = E(x) = %27 / " g(w)edw
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Lecture 8: Fourier transform

Flaf(x) + bg(x)|(w) = a F[f](w) + b F[f](w)

FLF)(w) = (iw)F[f](w) (If()l = 0)

|x]—00

Fle ™f(x)](w) = F[f](w + a)




Summary: Fourier integral and transform

@ Fourier integral of f(x), x € R:

e dw || F(w) = f(x)e™™*dx

le(x) = E/_m(

vl

@ Fourier transform of f(x ) x € R:

FIfiw) = Fw) = = [ e

w)e™ dw

Invers: | F[g](x) = &(x) =

E[mg(

Under certain conditions: f(x) = I¢(x) = F1[F[f]](x)

© Properties:
Flaf(x) + bg(x)|(w) = a F[f](w) + b F[f](w)

FI)(w) = (iw) FIf](w) (IF()] = 0 as [x]| = o0)
Fle ™ f(x))(w) = FIf)(w + a)
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