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B TRIGONOMETRIC FOURIER SERIES with period 27

B To a periodic function a2 L L™ o(t) cosnt dt
@:R— C with period 27 such that ot exist,
o(t+2m)=¢(t), Vt b= %f_ﬁ o(t) sinnt dt

trigonometric

o)
1 .
Fourier series | 300 2 (an cos nt+by sinnt)

n=1

we associate the

Fourier

B Depending on ¢, series

-converge to

can < -converge to a different function
-be divergent.

B If certain conditions are satisfied,

. approximates
artial _1 . - very well

a PAIVAL 11S)(t) = 5a0 —|—nZ::1(an cosnt+by, sinnt)|| (- relzﬁci]\c/e .
small k.

Thus, ¢ can be well described by the coefficients ag, a1, b1, ..., ax, bg.
B Due to periodicity, we can integrate on any interval of length 27

o A2 b 1 pAR2T
An =7 Ja n— A

o(t) cosnt dt, (t) sinnt dt.

B TRIGONOMETRIC FOURIER SERIES with period T'

def o9 PA+T
. n= 2[5 p(t) cos Znt dt
$ao +Z (an cos 2% T Znt+b, sin 2Z nt) with det 5 AT

=l bn=7J\ ¥
B FOURIER SERIES with period 27

(t) sin ZEnt dt

ot cost= #
W Euler’s formula el! == cost+isint| & | gint= elt_g‘?ﬂt
1
S . dof A27 )
W Fourier series| S(t)= Y. c¢pe™|with| ¢,= 5= [ o(t)e ™ dt
n=-—oo 3\

W If certain . & approximates
conditions ~ a Partial |ig ) o elnt very well ¢
are satisfied sum k(t) n:Z_ & for relatively

’ small |k|.

Thus, ¢ can be well described by the coefficients c_j, C_k41, -y Ck-

B FOURIER SERIES with period T (A=arbitrary constant)

S 2mi ¢ . def 1 AT 271'1 P
S(t)= > cpeT ™| with|c,= 7 [o(t)e” T dt.
n=-—oo

Fourier
series

B DISCRETE (FINITE) FOURIER TRANSFORM

B We regard CV as a space of periodic functions by using
N
{@:ZHC plnt+N)= )}%CNSIQPH(QO(O),...,QO(N1))‘

for all ne
B Definition.

Fourier transform . def N2 2wy,
of ©:Z—C is Fy]:Z—C, F[(p](k)znzzjoe p(n)
Inverse Fourier def 1 N=1 o
transform_is F7'[@: Z—C, | F7lp](k) =+ > e~ Fp(n)
of v:2—C n=0
W Due to periodicity, Ao AT for any
in these definitions, V¢ " replace nz—:o with n;m me”Z
m We have N-L
=ik
_ e~ N "R k),
o=F[F1[g]] . p(n) = kE e](k)
that is _
p=F"1[Flg]] o(n) = Z Xk ] (k)
W If certain m approximates
. i 11
conditions pm(n) =% 2 o F (o] (k) fgfrr{zl‘gslvegloy
are satisfied, k=—m small |m].

Thus, @ can be obtained with a good approximation from the
values of F[yp] taken in relatively small neighbourhood of 0.
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B 2D DISCRETE FOURIER TRANSFORM
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W If certain conditions are satisfied,

Pngm, (10, m) . n,o,
st

— Nz
= N > e
k—fnl l=—ny

"Ny (T Elp) (, £)

approximates very well ¢ for relatively small |n,| and |n,|.
Thus, ¢ can be obtained with a good approzimation from the
values of F[g] taken in relatively small neighbourhood of (0,0).

B FOURIER TRANSFORM OF FUNCTIONS
B Definition (F*![p] exists only if the integral is convergent).

Fourier transform is Flo):R—C, [Flp)(©) " [ oSp(a)d
— 00
Inverse Fourier def
transform_is F1[p]:R—C, [F~1| 1 f —iszyp
of p:R—C

m Theorem. | (Flg])' =Flizyg]| and ’.F[(p’}(i):—iﬁf[go]‘

W Examples (a€(0,00) isa parameter).

o [Fle@=yEe | [ Fle©) =
1 for z€[—a,d 5 .
® X[—a,a)(T)= 0 for 2¢[—a,al = FX[=a,al(§) = Zsmaf

B FOURIER TRANSFORM OF DISTRIBUTIONS
B Vector space of rapidly decreasing functions
| p € C*(R) satisfying the relation
S(R)_{@'R_)C‘ limg 400 2% ™) (2) = 0, Vk,meN
B lim p,—0 & ] (m) )‘:0, vk, meN.

T Pn
n—00 n—

B Vector space of tempered distributions
ol f, o) +B(f,¥), }
0

SRy~ [ SR)—C: (f, o+ Bip) =
= o (fo) | im on=0 = lim (f,on)=

lim sup,cp
o0

B When it exists, the distribution
corresponding to a usual function

def F
i ()= [ @) e(x)de
f:R—C is defined by the relation —00

def

B Dirac distribution (a €R is a parameter) | (04, ) = ¢(a)
B Theorem. ¢eS(R) = F*lp|eS(R).
B Definition.
e Multiplication of a distribution f def
by a function n(x) (when it exists) nf, )= (fine)
e Derivative of a distribution f (f', )dCf (f, ')
e Fourier transform of
o Inverse Fourier transform -1 def -1
of a distribution f e = )
m Theorem. |(F[f])=Fliz f]| and | F[f']=—i¢ F[f]}
W Examples (a€(0,00) is a parameter).
Floa)=clo| | F[l] =270 Fla*] = 2m(—i)k 6™
Flo) =1 FI5®] = (—ig)* | | Fleos az]=m(5a +5_0)




