
MAS10G

Fourier Analysis



Instructor : Prof - Santane Dey

Grading policy : 2 Quizzes (15 % each

Midsem (25% )

Endsem (45 % )

Curriculum : Forsier Series (Steim & Shakarchi)

Fourier Transform (R . Strichartz)



Let f be a (complem valud) fir on IR which

is integrable & ZT-periodic.
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Fourier series of ff

Consider the seg of partial nurs.
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Former series are a part of a larger class called

e Erigonometric series which are expressions of the

form meinn for CERI

If a trig series involves only finitely many turne,

then it is called trig polynomial

The Nth partialam of the Fourier series of f

is the tig. poly.

SN(f)= Y > eun , NE

In what sense does Sulf)-f as N- * ?
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Hance , the Fourier shies is
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Remarks :

上
L[ -π,π ] = { f : [ -π, π]→¢ "

,
"

ifrdnc ∞ }
(f(g) := fir) g(n s

The set Leinn : nex] forms a countable othonormal

basis.



11 fil=< fsf > define the L"norm

- ~Yusein llf-Sulfill -O a N

Note that>Pinna = 1 for

&Ittfreundin = =0 you ht O

Hence,inn einn an=in-mind

=*
The space("[-TT] is separable.



2
. If f is integrable , does the Forcier series of f
coar. to f ptwise ?

This is not true because we can change fun f at
one pt . wo changing its Fortier coeffs.

2. There exist a cont- fur which is 2D-periodic,

but its Fourier series diverges at a pt.

1.
for contfurs , we can get uniform convergence

for Cesaro & Abel sums of the Fourier series.

2
In 1966 , L.

Carlson showed that f is integrable
& 25-periodic , then the Fourier series of f converges
to f at all pts expect possibly for a set of measure

Zero-



convolution

Given two 2D-periodic integrable furs f & o on IR
,

we define this convolution ( * & on [PT) by

17/ gica) =>I s flys gin- ys dy

het f be a LD-periodic int. fun Then ,

SNif) = =2 Fens einm=1 EIfly, ethyby cir
=

n !
"

fcy ) (冠cinen
-y) dy

= fly) DuCk-y) dy

= ( f * DN ) (n )

whee DN(x) = [ einn denotes the N
&
Dirichlet kunel.

n = -N












































































































































































































































































