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f (t) = Asin(kr — ot)

F(w) = Tf(t)e‘i”tdt

f(t)= % T F(w)e“ dw
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o0

| x(®) dt =1im

—00

f X(t)dt

A— 0

Fo) =310}

f(t)=3{F(o)}

f(t) o F(w)
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F(C{)) _ je—ate—iwt dt _ Ie—(a+iw)t dt _
0 0

} fin)

f(t)=e®

a>0 t>0

1

a+lw

)} Flw)

1
a




f(t) = f(t) +if,(t) F(w) = Rlw) +1X(w)

o0

R(w) = j [f,(t)cosat + f,(t)sinwt]dt

—00

X () = T[ f_(t)cosat — . (t) sin wt]dt

f (1) = % ]O[R(a)) cosot — X () sinwt]de

f,(t) = % T[ R(w)sinat + X (w) cosat]dw
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f(heR, ft)="f@), f{t)=0
R(w) = T f (t) coswtdlt X(a))z—off(t)sina)tdt

—00

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

f(=t)=—f(t) R(w)=0
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f(t) o F(w)
F(t) o 27 f (o) doupetTpio
f (t) o F (o) Yvlvuyeic cuvapTNoELC

fa) o —F(?)  Khinoxa
a

3

f(t—a) < e"*F(w) Metotomion
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f(t)e* < F(w-a)

f(t)cosw,t <> %[ Flw+o,)+F(o-w,)] Aoapdpeonon
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2UVEAICN
(f,* )0 = [ L) (- )dr = [ (-0 F,()dr
(F*1)0)  t=r+X

Te“”{ T f(z) f,(t- r)dr}dt = T f,(7) Te““’(’”) £ (x)dxdz =

- e s | 98 k- F(0)F.(0)
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f,(t) < F (o)

f,(t) < F, (o)

f,(t)* 1,(1) & F(o)F, (o)

1

LT, <

> F (0)* F, (o)
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[5@a0at = 4(0)

Té(t)e‘i“’tdt =1
o(t) &1

1 R | ot
t)=— | €’ dw
5(t) zﬂ_jw
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f(t) =1

F (o) = Ofe-iwt dt = 2725 ()

1 270 (w)
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[Tepiodika 2nuaTa — 2e1pEC Fourier

VG 170(0)
l l l 0 ) . ; : T - -F 0\']{ .!.
- 7 2
ft)=> f,(t+nT)
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5(t)= Y 8(t+nT)

f(t) =+

N=—o0
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ft)="S f,(t+nT)

N=—o0

f(t)=6()* f,(t)
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o(t) = i&(tJrnT) S (w) = i&(a)—na)o)

N=—00
N=—00

2

W, T

o (t) & w0 (o)

f (’[) — é_‘(’[) * fo (t) MeTaoxnuaTiopdg Fourier Twv 800 pepLv

F(0) = 0,8 () Fy () = iy Fo() Y. 8(@0— ) =

N=—c0

=, ), Fo(nw,)d(w—new,) £ (t)s(t—a)= f(a)s(t—a).

N=—c0

Mad
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T/2
1

1 —iNwt
a, == Fo(nmy) == jf(t)e gt

F(w) = o, i Fo(Nw,)6 (@ —nay,)

AVTIOTPOYOC YHETAOXNMATIOHMOG TWV dUO PEPWV

@, :2?” 0,0 (w—Nw,) <> €™ T

f (t) _ i aneina)ot

N=—o0
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f (t) _ i aneina)ot

N=—o00

Qewpnua 2uveAigng

=Y ae™ 1= be™

1 T/2 0 .
- j f,(t—7)f,(r)dz =) ab,e"™
T ) n=—0
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T/2
1

= [ LORLO™d= Yab,,

-T/2

% _ To+T .
X(t) = > X,e*m X, =% j X(t)e™ ™ dt
TO

N=—c0
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AlakpITO¢ MetaoxnuaTiopocg Fourier

F(w) = Tf(t)e-‘wtdt

o0 o0
ft)=> f(t+nT) F(o)=)Y Flo+na)
N=—o0 N=-—o0
)
‘ 3 Flw)
)
(MR
r\\(/\ l’ ‘\
N / \
,”]‘“, \\\\ ,’ ‘\ Flw)
R L8 1‘4"1 | 1 1\"'r--g.,| s wE |_4_a’l' 1 1\1 s ke
0 Tl T ! 0 Wy W,
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f)=3 ft+nT) F(o)= Y Flo+nw,)

N=—o0 N=—o0
Poisson Sum Formula

Z F(nw,)e"™” Wy = 2z

F (o) = 2r > f(nTy)e™ T, = 2

W) n=—s W,
TI2. | B
F(nw,) = j f (1;)9_'”“)0t dt Yuvteheotég Fourier g TT (1)
-T/2
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XpeialopaoTe KATI avAAOYO Yia TNV ouvapTnon f(t)

y(t) = ch gl

k=—00

T=T/N

y(mT,) = Z c e ™M = ch w, =€

k=—c0

=ap1 IN=27/N
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N-1 oo N-1 00
+rN
y(mTl) — ZCH—H’N WN(n o = ZWN " ZCH—HN
N=0 r=—o0 n=0 [ =—o0
En = Z Cn+rN
[=—00
N-1
y(mT)=)> cw,, m=0,..,N-1
n=0
2 2
T,.=T/IN, o,=2, o, =L=Nao,
T T,
_ 1 N-1 .
f(mTl):? F(na)o)WNmn’ Wy =e?/"
n=0
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(@) =0 0| >0 w > 20
F(w) = F() o|< o
N-1 |
An:Z:anWNmm m=0,.....,N-1, W, — d27/N
n=0
1 N-1
a,=— > Aw, " n=0...N-1
N m=0
a, (_)Ar‘n MepiodIKA ArwN :An’ . =a
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An+N = A\n’ a'n+N :a‘n

F(MT) = > f(MT,+KT), F(nay) =Y F(na, +re)

K=—c0 I =—o0




—

MabOnpua 6

4 Flw)
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Original signal in

frequency domain Periodic duplication
in frequency domain

“"I'II. I-l""-\'-t Allaslnnﬁ,\x/\ ‘r-"r‘H f_.-*
n P P Y !

! ! 1 ! 1 ! . !

Y ! I

| / i i Y Under sampling leave out

! i W E: higher frequencies,
B f W ! that will containminate
Vo * % lower frequencies
. ! Y / Vo
I , l 4 T
wr L r K i
S _,:'k __.}1
\ Y Y\

_._.r"‘-l L"-\._ _,_-"'-r 1"5\__ _._.-"-"-I I""q..\__
Megative frequendes will show up \ Frequency
after Fourier tansform, although Myquist
no physical meaning Effective Frequency

sampling Sampling rate / 2

Range

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

Under Sampling

Original Signal

\ ~ Sampled Point
Reconstructed Signal
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F(nw,) =

F(nw,) = -

F(nw,) yt(x‘n‘ S%
4
N
0 yux‘n‘ < -
F(nw,) yio 0<n

F(Nw,+newy) v || <
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