Eicaywyr) otnyv
Enelepyaoia Znuatwv

Elwoaywyrn otnv AKOVOTIKI)
Qkeavoypa@ila




f (t) = Asin(kr — at)

3 T
2F
1+ 4
of |
I
-1 .
-2 -
s 62 o4 Y ¥ 76 78 [l

6 68 7 72
time(sec)

signal amplitude

F (o) = Tf(t)e‘i“’tdt

f(t) = i TF(a))ei“’tda)

MdabOnpua 6 2




o0

| x(t) dt = lim

A— 0

j\ x(t)dt

—00

F(w)=3{1(0)}
f(t)=3"{F()}

t(t) «>{F (o)}




f@=e* a>0 t>0

1
a+iw

F(a)) _ je—ate—ia)tdt — je—(a+ia))tdt _
0 0

ff(l) 7 F(w)

1
| (¢




f(t) = f,(0) +if,(t)  F(®)=R()+iX (o)
R(w) = T[ f,(t)coswt + f,(t)smn wt]dt

X(w) = ](z[f2 (t)coswt — f,(¢)sin wt]dt

f,(t) = 1 T[R(a)) cosat — X (w)sinwt|dw
27

f,(t)= % T[R(a))sin ot + X (w)cosat]dw

MdabOnpua 6 5




f(h)eR, f@t)="f@), f{t)=0
R(w) = T f()cosawtdt X () :—Tf(t)sin otdt

—00

R(-w) = R(®) X(—w)=—-X(w)
F* (@) = F(-o)
f (=) = f(t) X () =0

f(=t)=—f(t) R(w) =0

MdabOnpua 6 (§)




f(t) o F(w)
F(t) o 27 f (—w) 2oupetTpiol
f (t) & F (-o) >vlvuyeic cuvapTNOELC
fa o —F(?)  Khinoxa
a| "a
f(t—a) o e ™ F(w)

e”f(t) <> F(w—a) Metotomon



f(H)e" < F(o-a)

1
f(t)cosw,t <> E[F (w+w,))+F(o—-w,)] Awpopeonon




ZUVEAISN

(i * O = [L@f-0)dr = [ fit-7)f,(D)dx

(i * 1)) [=T+X

o0

J e{ [fo - r)dr}dr = [ £ [ £ ey =

—0o0

= T fi(D)edr T £, (x)e”""dx = F (w)F, ()

MdabOnpua 6 o)




1) & B (o) 1> (t) & K ()

H©O* 1,@) © F(o)F, (o)

1

S1(0]2(0) & Z— F (@) 1 (@)

7T




MdabOnpua 6

| s)p(r)dr = $(0)
Té (He " “dt =1
o) &1

|
o(t)=— |e"“dw
(1) 277_'[0

11

O MaAuog O




J@®=1

F(o) = Te-iwfdt = 275 ()

—00

1 270 (w)

1> 276 (w)




[epiodika Znpara — Ze1p€g Fourier

(=Y fyla+nT)

MdabOnpua 6 13




@O =" fyt +nT)

fo(t) =+ £ (\1

5= Ss(+nT) L =5@)*f,1)

0 T




MeTaoxnuaTIoONOC Fourier Twv dUO PJEPWV

= Wy i Fo(N@y)o (0 —nay,)

N=—oc0

MdabOnpua 6 15

S(w) = ié‘(a)—na)o)

Wy = —

S(t) & 0,0 (w)

f@=5)* £, (1)

F(0) = 0,8 (0) Fy () = 0, Fy (@) Y 8(@—nay) =

N=—00

f()S(t—a)=f(a)dt—a).




1 1 T/2 _
a,=—F, (New,) = = j f (t)e"'dt

-T/2

F(o) =, i Fo(Na,)6(@ —nay, )

N=—oc0

3 (F(w)) = 3 '[w, i Fo (N, )o(w—nay,)]




e”f(t) o Flo-a)
1 270 (w)

e & 270 (w—a)
" <> 275 (w—New,)

3 F(@) =5 @, Y. Fy(noy)s(@—na,)]

N=—00

(1) = 52 (F (@) =3[, 3 Fy ()5 (e—ney,)] =

N=—c0

= o, Z Fo(na)o)ge'”%‘

N=—0




() =3 (F(@) = 3o, Y F(10,)5(0-na,)] =

N=—o0

C 1 iNo,
= Wy Z Fo(nwo)ge o

1
a ==
-

f(t) — i aneina)ot

T/2

-T/2

F(hw,) :% I f (t)e "' dt

n

0




1

oo

Jpl(t) _ Z aneina)ot

n=—aoo

T/2

[ f,(t=0)f,()de = Ya,b,e™

—T/2

f(t) — Z.O: aneina)ot

Qewpnua 2uveAIEng

fz (f) _ aneina)ot

n=—0

N=—0o0




T/2
1

= [ L0 0e ™ dt= Sa,b,.,

-T/2 M=—00
o 1 1y+T
x(t) _ ZXneZZMfOt Xn _ ? J.x(t)e—ﬂ?mfotdt
Nn=—00 T,

1
T

Jo=




Alakpito¢ Metaaxnuatiohog Fourier

f(t):if(t+nT) F(a))ziF(a)+na)l)

n=—ao




f(t)zif(t+nT) F(a))ziF(a)+na)l)

n—=—ao

Poisson Sum Formula

2
(1) = Z F(noe™ o, =2
/2 |

F(ho,)= J- f(®)e "™ dt ZuvteheaTég Fourier Tng TF (t)

-T/2 © T/2
f(t) = Zanei”wot = j f (t)e ™' dt

—T/2

27

F(w)= Z fT)e™” T ==—




f(t)zif(t+nT) F(a))ziF(a)+na)l)

N1=—00 Nn=—0o0

=7 3 Fow)e™ o=
T/2_ ‘
F(nwy)= [ fe™ dt
-T/2

AlakpiTéc Tipéc Te ouvdpmone (@)

3 Flw)
Jun)
1)
M ’/ \
N
/ ~ \
ol ¢ | N
BN Y e B2, B .. vk, B8 R . H (O ) U W A

0T, T ! 0 w, w, w




XpelalopaaTe KATI avAAoOyo yia TRV ouvapTtnon f (t)

y(t) _ Z Ckeika)ot

k=—o0

T=T/N

o0 o0
_ ikogmT; km _ i27/N
y(mT)) = E l,cke = § :CkWN Wy =€
k=—o0

k=—c0

o, =w,T/N=21/N




k=n+rN,n=01...N-1 r=..-101,......

(mT ) Z i CrirnW N(n+rN)m Z WNmn Z Crirn

n=0 r=—oo 7 =—00
o0
CN = Z Cn+rN
r=—o0

N-1
yimT)=>Y¢cw,", m=0,..,N-1
n=0

O1 TIuEG OelypaTOANWIaG TNG Y(mTl) KAl Ol OUVTEAEOTEC OXETICOVTAI
at1rd T0 WG Avw ouoTtnua N eElowoewy




F(w) = Tf(t)e‘i“’tdt

I,=T/N, w,=—, 0, =— = No,
1,
_ 1 N2 .
f(mT,)==> F(hay)w,™, w, =e*'"
T n=0
m=0,...... N-1

2uotnua N e€lowoewv TToU Jag didouv TIC TIMEC DEIYUATOANWIAC

ﬁ@m%)




Edav F(w)=0 vya |a)|>0' ka @ >20

F(w) = F () via 0| <o




n=0
1 N-1
a,=— > A,wy™ n=0,..,N-1
Nm=0

a, <> A

Alakpitry o€lpd Fourier

[Nep1odikn Am+N — Am’ an+N — an




Alakpito¢ Metaaxnuatiohog Fourier

f(t):if(t+nT) F(a))ziF(a)+na)l)

n=—ao




FmT) =Y F(MT,+KT), F(ay) =Y F(na, +ra)

r=—o0

1 _ _
T F(naw,) <> f(mT)
— — i27/
F(nwo) :le f (mTl)Wﬁmn Wy = e
m=0
3 Flw)

y /'}(:; ‘\\‘4\{\ ’// \\\\ Flw)

S L W s A B, i ol Y R S G T SN W | GO | 1% idlt] e, i




i}

—
0 a [
fin)

' fin) | R
( oo

111511 SN A, (RO, |
0T, T I 9\ F t 0 T, a T t

T=a T, I<a T>a
(a) (b} (¢}
b Flw) 4 Flw)
y o

—0 0 a w 0 o g Wy




T=aN=N,

Fw)=0 |o>0c &>2
Flo)=F(0) |ow|<o »
F(naw,) ywc|n| < N
F(na)o) = 2
0 yloc|n|<ﬂ
2
[ = N
F(naw,) Y OSHS?
F(nw,) =+ \
F(Nw, +n@,) 7y |n|<—




Original signal in

frequency domain

Megative frequendies will show up
after Fourier tansform, although
no physical meaning

Periodic duplication
in frequency domain

Aliasing . -, -
;o SN i
1 1

! l ll|" L |I|I

Under sampling leave out
higher frequencies,

that will containminate

" lower frequencies

Loy L

-

-
-—

T

r r
;
.-";II';L‘-I“H-,. .-""I.rI Rk"“u
\ Freguency
MNyquist
Frequency
Effective
sampling Sampling rate / 2

Range

Frequency information based on
sampled signal, that will be used
to reconstruct signal




Under Sampling

Magnitude

el
~ \ “”*Eamr::uled Foint

Original Signal Reconstructed Signal

Time




