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Mepiexdueva

0 I316TNTEC TOU pETaoXNuaTIoUoU Fourier diakpiTou xpdvou

e Auadikég 18i1dTNTEg
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IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Fevika

@ YnApxouv MOANEG OUOIOTNTEG KAl APKETES DIAPOPEG UE TNV MEPIMWon
ouvexoug xpovou. ‘Otav n ekaywyn Kal n eppnveia piag 1816tTag eival
TAUTOONUN WE TNV NEPIMTWON cuvexoUg XpOvou, MAPABETOUUE AmAWG TNV
1D161NTA.
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Fevika

@ YnApxouv MOANEG OUOIOTNTEG KAl APKETES DIAPOPEG UE TNV MEPIMWon
ouvexoug xpovou. ‘Otav n ekaywyn Kal n eppnveia piag 1816tTag eival
TAUTOONUN WE TNV NEPIMTWON cuvexoUg XpOvou, MAPABETOUUE AmAWG TNV
1D161NTA.

@ EninpooBETtwg o petacxnuanopdg Fourier AX. diatnpei otevry oxéon Pe T
diakpitm oelpd Fourier. MoANéG and TiG IBIOTATEG TOU UETACXNUATIGHOU
HeTapEpovTal an euBeiag and TG IBI0TNTEG TNG COelpdg Fourier.
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IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Fevika

@ YnApxouv MOANEG OUOIOTNTEG KAl APKETES DIAPOPEG UE TNV MEPIMWon
ouvexoug xpovou. ‘Otav n ekaywyn Kal n eppnveia piag 1816tTag eival
TAUTOONUN WE TNV NEPIMTWON cuvexoUg XpOvou, MAPABETOUUE AmAWG TNV
1D161NTA.

@ EninpooBETtwg o petacxnuanopdg Fourier AX. diatnpei otevry oxéon Pe T
diakpitm oelpd Fourier. MoANéG and TiG IBIOTATEG TOU UETACXNUATIGHOU
HeTapEpovTal an euBeiag and TG IBI0TNTEG TNG COelpdg Fourier.

@ XTnV evotnTa autr XpNoluornoloUhe Touc CUPBOAICUOUG :

X©Q) = X =F{xn}
xnl = FHX(Q)}
xn] < x(Q) avii xn] TS x(Q). m
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IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

MNeplodikéTNTa

O petaoxnuanopdg Fourier AX eival neplodikr) ouvaptnon wg neog 2 pe
nepiodo 27. Touto dev IoxUel OToV JeTaoxnuaTioud Fourier LX.
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IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

loauuIkéTTa

x[n] <2 Xi(Q)

-
xoln] <2 %(Q) } & axlnl +bxln] = ax(@) +62%(0) @

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 4/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Miyadikry culuyia

x[n] <5 X(Q) < x*[n] <2 x*(-Q) ®
AnddeiEn
Zekivwvtag and Tov oploud

f{x*[n]} = i" x*[n] e 75 = { +§ x[n] & }* = X*(—Q).

n=—0o0 n=—0o0

X(—9)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 4/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

XPOVIK ) avaoToopn

x[n] <2 X(Q) < x[—n] < X(—Q). @

Anodeitn

el = § o= 5 oo

n=—00 m=—00

“+0o0

= > x[m eI = x(-Q).

m=—0Q0

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 4/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB161NTEC CUppETPiag (1)

@ Av x[n] eival mpayuarikr akoAousia, 1é1e

Re{X(Q)} = Re{X(—Q)}

Im{X(Q)} = —Im{x(—Q)}. 2

X(Q) = x*(-Q) & {
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IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16tTeg cuuuerpiag (1)

@ Av x[n] eival mpayuarikr akoAousia, 1é1e

Re{X(Q)} = Re{X(—Q)}

X(Q) = x*(-Q) & { m{x(Q)} = ~Im{x(-Q)}. >

@ Ioxtel eniong om |X(2)| eivar dpma cuvapon wg npog 2, eva £X(Q2)
eival nepimmy cuvdptnon we npog 2 kai

xo[n] <2 Re{X(Q)} ©
xo[n] <25 Jm{x(Q)}. @
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IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16tTeg cuuuerpiag (1)

@ Av x[n] eival mpayuarikr akoAousia, 1é1e

Re{X(Q)} = Re{X(—Q)}

X(Q) = x*(-Q) & { m{x(Q)} = ~Im{x(-Q)}. >

@ Ioxtel eniong om |X(2)| eivar dpma cuvapon wg npog 2, eva £X(Q2)
eival nepimmy cuvdptnon we npog 2 kai

xo[n] <2 Re{X(Q)} ©

xo[n] <25 Jm{x(Q)}. @

o Anodeign: Eneidn x[n] eival npayuarikr) akohousia, afionoioviag v
1D16TNTa TNG MIYadikng culuyiag énertal

x[n] = x*[n] = X(Q) = X*(—-Q). ®

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

5/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16TTEG cuuuEeTPiag (2)

o Av X(2) = Re{X(2)} + Im{X(2) } avarioviag mv (8) naipvoupe

Re{X(Q)} + Im{X(Q)} = Re{X(~Q)} — Im{X(-Q)} &

ondre npokunrel n oxéon (5).

Avéhuon Fourier yia oripara kai cuctiuara diakpitoy xpdvou Il 6/




IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16TTEG cuuuEeTPiag (2)

e AvX(Q) = Re{X(Q)} 4+ jIm{X(Q2)} avartovrag mv (8) naipvoupe

Re{X(Q)} +/Im{X(Q)} = Re{X(-Q)} — Im{X(-Q)}  ©®

ondre npokunrel n oxéon (5).

@ XPNOoIUOoMNoIWVTAG TNV IBIOTNTA TNG XPOVIKAG AVASTPOPNG KAl TIG 1310TNTEG
GCUMMETPIAG YIA TO MPAYMATIKO KAl PAVIACTIKO HEPOG TOU ETAOXNUATICHUOU
Fourier A.X. npokurrel

x[n] + x[—n] F

il = S i = x@) + x(-9)]

= % Re{X(Q)} + Im{X(Q)} + Re{X(—Q)} —i—jIm{X(—Q)}]
= Re{X(Q)}. 10

Avéhuon Fourier yia oripara kai cuctiuara diakpitoy xpdvou Il 6/




IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16TTEG cuuuEeTPiag (2)

e AvX(Q) = Re{X(Q)} 4+ jIm{X(Q2)} avartovrag mv (8) naipvoupe

Re{X(Q)} +/Im{X(Q)} = Re{X(-Q)} — Im{X(-Q)}  ©®

ondre npokunrel n oxéon (5).

@ XPNOoIUOoMNoIWVTAG TNV IBIOTNTA TNG XPOVIKAG AVASTPOPNG KAl TIG 1310TNTEG
GCUMMETPIAG YIA TO MPAYMATIKO KAl PAVIACTIKO HEPOG TOU ETAOXNUATICHUOU
Fourier A.X. npokurrel

x[n] + x[—n] F

il = S i = x@) + x(-9)]

= % Re{X(Q)} + Im{X(Q)} + Re{X(—Q)} —i—jIm{X(—Q)}]
= Re{X(Q)}. 10

@ Ouoiwg anodeikvueral n (7?
Avéhuon Fourier yia oripdra kai cuctiuara Siakpitoy xpovou I 6/




IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

XPOVIKN) JETATOMION KAl JETATOMION CUXVOTNTAG

x[n] <25 X(Q) = x|[n — no] <1 e Xx(Q) an

U xn] < X(Q — Q). a2

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 7/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Alagpdpion kai ‘ABpoion (1)

@ Ma 1o orua NG NPWG dlagopdg x[n] — x[n — 1] npokdrer pe e@appoyn
NG 1ID16TNTAG TNG XPOVIKAG JETATériong o

x[n] = x[n — 1] <2 (1 — e72) X(Q). a3)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 8/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Alagpdpion kai ‘ABpoion (1)

@ Ma 1o orua NG NPWG dlagopdg x[n] — x[n — 1] npokdrer pe e@appoyn
NG 1ID16TNTAG TNG XPOVIKAG JETATériong o

x[n] = x[n — 1] <2 (1 — e72) X(Q). a3)
e Eowy[n] =>"___ x[m]. Napampoupe o

yln] —y[n—=1=x[n] = Y(Q)—-eV(Q)=x(Q)

> ¥(Q)=- X(Q). 14

)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 8/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Alagpdpion kai ‘ABpoion (1)

@ Ma 1o orua NG NPWG dlagopdg x[n] — x[n — 1] npokdrer pe e@appoyn
NG 1ID16TNTAG TNG XPOVIKAG JETATériong o

x[n] = x[n — 1] <2 (1 — e72) X(Q). a3)

e Eotwy[n] =>"_ __ x[m]. Napampolpe ém

yln] —y[n—=1=x[n] = Y(Q)—-eV(Q)=x(Q)

= Y(Q) = — e—JQX(Q)' 14

@ H (14) dev eivarl akpIBriG, yiati dev eyyudral v neplodikémnra tou Y (£2).
Mpénel va npooteBei évag OpOoG MOU AVTIKATPOMTZE! TN YESN TIKN MoU
npokunrel and 1o d8polocua.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 8/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

Alagpdpion kai ‘ABpoion (2)

@ BuunBeite 41 OTNV NEPIMTWOoN cuvexoUs XPdVvou eixaue KAT avTioToIXo:

/ (1Yo <L L x(w) + mX(0)5(w).

o Jjw

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 9/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Alagpdpion kai ‘ABpoion (2)

@ BuunBeite 41 OTNV NEPIMTWOoN cuvexoUs XPdVvou eixaue KAT avTioToIXo:

/ " )ar <Es L x(w) + 7X(0)5(w).

—69 Jw
@ H akpiBrig oxéon eivai

n

F 1

m=—00 k=—00

v

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 9/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadelyua 7.12

@ Av epappdooupe My (15) yia 1o orua u[n] naipvoupe

+0oo
F 1
k=—o0

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 10/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadelyua 7.12

@ Av epappdooupe My (15) yia 1o orua u[n] naipvoupe

1 +o00
— T > 5(Q - 27k). 16)

u[n] PN 1

k=—00

e Na x[n] = d[n] = u[n] — u[n — 1], naipvoupe

+oo —i0
1 J o
X(Q) = TR +7 Z 0(Q2 — 2mk) — —— g T J
k=—00
+o00 +00 +o00
Y osQ-2mk)=1+7 Y S(Q-2mk) -7 Y e B
k=—00 k=—00 k=—00

5(Q — 27k) = 1 a7n

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 10/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadelyua 7.12

@ Av epappdooupe My (15) yia 1o orua u[n] naipvoupe

1 +o00
— T > 5(Q - 27k). 16)

u[n] PN 1

k=—00

e Na x[n] = d[n] = u[n] — u[n — 1], naipvoupe

+o00 —i0
1 J o
X(Q) = TR +7 Z 0(Q2 — 2mk) — —— g T J
k=—00

+o00 +00 +o00

Y osQ-2mk)=1+7 Y S(Q-2mk) -7 Y e B
WE=C3 k=—c0 k=—oc0
5(9—271’[() = an

@ rou IoxUel.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 10/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

Alapdpion otn cuxvoetnTa

e Avx|n| < X(Q), 161€

o0

d);(f?) - CfiQ ,,_z_:oo x[n] 7" = — " x[nljn e = F{—jnx[n]}.

n=—o0

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 11/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

Alapdpion otn cuxvoetnTa

e Avx|n| N X(2). 161e
X(Q - - = :
dd(Q ) di — x[n] &7 = — ,,_z_:oo x[n] jn 72" = F{—jnx[n]}.
@ Ondre npokurel
nx[n] éj—dﬁg}) (18))

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 11/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Tautétnta Tou Parseval

[e e}

> WAlF = 5= [ (@) a0 (9

n—=——0o0

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 12/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Tautétnta Tou Parseval

> 1

> WP =5 [ x@Pae. (9

_ 2r 21

n=—00

@ To apiotepd péPog G oxéong (19) eival n evépyeia Tou orjuarog x[n|. H
ouvapmon |X(Q)|? kaheiral nukvémra pdouarog evépyeiac.

Avdiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 12/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Tautétnta Tou Parseval
o

o0
1
> WP =5 [ x@Pae. a9
_ 2r 21
n=—oo
@ To apiotepd péPog G oxéong (19) eival n evépyeia Tou orjuarog x[n|. H
ouvapmon |X(Q)|? kaheiral nukvémra pdouarog evépyeiac.
@ [a nepiodikd onuara pag evolapépEl n 10xUG (evépyela o€ Uia nepiodo).
Téte xPNOIUOMNOIOUNE TOUG CUVIEAEOTEG TNG O€IpAG Fourier

1

=S = Y el @)

n=<N> k=<N>

Avdiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 12/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

[d16TNTa TNG CUVENENG

@ E&v y[n] = (x x h)[n]. 1é1e

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 13/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

[d16TNTa TNG CUVENENG

@ E&v y[n] = (x x h)[n]. 1é1e

Y(Q2) = X(Q)H(Q) @n
6rnou X(Q2) = F{x[n]} kan H(2) = F{h[n]}.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 13/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

MNapdadelyua 7.13

@ ‘Eotw h[n] = d[n — ng]. 1é1€

+o0o
HQ) = ) 6ln—no] 677" = /7™ 22)

n—=—0o0

Avdiuon Fourier yia oripara kai cuctiuara diakpitou xpdvou Il 14/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadelyua 7.13

@ ‘Eotw h[n] = d[n — ng]. 1é1€

+o0o
HQ) = ) 6ln—no] 677" = /7™ 22)

n—=—0o0

e Avx|n] < X(R2), 161e

y[n] = (x % h)[n] = x(n — ng) PN X(Q) = F{x[n—no]}. 23)

v

Avdiuon Fourier yia oripara kai cuctiuara diakpitou xpdvou Il 14/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeypa 7.14 (1)

@ ‘Eotw
Al = ouln] <5 HQ) = ——. 2
nf = a'uln e —
7 F _ 1
x[n] = b"uln] +— X(Q) = T e 25)

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 15/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeypa 7.14 (1)

@ 'Eotw
n F 1
hln] = a"uln] +— H(Q) = ——r) 24
1
x[n] = b"u[n] <5 X(Q) = " 25)
e 161€ via y[n] = (h * x)[n] naipvoupe
V(Q) = HQ)X(Q) = 1 @6

(1—ae )(1 —be )’

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 15/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeypa 7.14 (1)

@ 'Eotw
n F 1
hln] = a"uln] +— H(Q) = ——r) 24
1
x[n] = b"u[n] <5 X(Q) = " 25)
e 161€ via y[n] = (h * x)[n] naipvoupe
V(Q) = HQ)X(Q) = 1 @6

(1—ae )(1 —be )’

@ [la va unoAoyiCoUPE ToV AVTIGTPOPO UETACXNUATIONO AvanTUOCOUUE O
HEPIKA KAGouara. Alakpivoupe dUo NepPINTWOEIS

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 15/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadeiyua 7.14 (2)

@ Av a # b, 1é1e

A B
Y(Q) = - 27
(@) 1—ae_Q+1—be_/Q @n
ornou A = ﬁ kal B = O_Tbb ‘Apa

a™ ' uln] — " uln]|.

(28)

il = =

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 16/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadeiyua 7.14 (2)

@ Av a # b, 1é1e

A B
Y(Q) = - 27
( ) 1—ae_Q+1—be_/Q e
orou A = ﬁ kal B = a_—bb' ‘Apa
y[n] = d" uln] — —— b" u[n] b [a”"“ un] — ptl u[n]].

(28)
@ Ava = b, 161e

_ 1 _Jgod (1
Y(Q)_(1—ae_f9)2_oe/ Q(]—ae Q>' @9

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 16/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeiypa 7.14 (3)

@ Tvwpitoupe 6m a” uln] <i> ﬁ; Ondre and v 1D161NTa dIaPdPIoNG

OTn cuxvoTNTA
F d 1
na’uln — , 30
[} de(1—ae/Q> &2

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 17/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeiypa 7.14 (3)

@ Tvwpitoupe 6m a” uln] <i> ﬁ; Ondre and v 1D161NTa dIaPdPIoNG

OTn cuxvoTNTA
F d 1
na’uln — , 30
[} de(1—aeJQ> &2

@ «ai NV 1816TNTa UETATOMIoNG OTO XPOVO MPOKUMTE!

1 F 1 d 1
ot L jQ
(n—l—])oa u[n—l—]](—)]ae’ dQ<1—ae‘fQ>' @n

Avdiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 17/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeiypa 7.14 (3)

@ Tvwpitoupe 6m a” uln] <i> ﬁ; Ondre and v 1D161NTa dIaPdPIoNG

OTn cuxvoTNTA
F d 1
na’uln — , 30
[} de<1—aeJQ> &2

@ «ai NV 1816TNTa UETATOMIoNG OTO XPOVO MPOKUMTE!

1 F .1 q d 1
n+1)—ad"un+1] = j—-M —| —— |. 31
( ) a [ ] jc: dQ\1—ae o
@ ‘Apa o {nToUpevog aviioTPOPOG UETACXNKATIOHOG eival
y[n] = (n+ 1)d"u[n] 32

didnyian= —1< n+ 1=0,yorovén u[n+ 1] # 0.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 17/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

ARSKPIon CUXVOTNTAG

@ H andkpion cuxvéinrag evog XA, cuotiuarog AX., H(S2), mai¢er Tov idio
PONO E ekeivn Tou cuoTuarog I.X.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 18/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

ARSKPIon CUXVOTNTAG

@ H andkpion ouxvétmnrag evog I X.A. cuctiuarog AX., H(Q2), nailer Tov idio
PONO [E ekeivn Tou cucTAUATOG XX,

@ Atilel va onuelwBei 61 dev éxel andkpion ouxvoeTtntag onolodnnorte .X.A.
ouomua AX. To ouomnua pe kpouoTikr andkpion h[n] = 2"u[n] dev éxel
andkpion cuxvotntag. ‘Eva oUotnua eival eUCTABEC PPAYNEVNG
€16030U-PPAYHEVNG €EOGD0U av N KPOUOTIKN arndkpIon €ival anoAUTwS
aBpoioiun, dnAadn

o0

> |hln]| < oo (33)

n—=——00

yeyovég nou eyyudrarl cuykhion tou F{h[n]}. Enopévwg 1a euotadr IX.A.
ouotpara AX. éxouv KaAwg opiopévn H(Q).

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 18/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAludkwon oto xpdvo Kal otn cuxvornta (1)

e ‘Eotw x[n] < x (). Av y[n] = x[—n]. 161€ CUPPWVa pe My IBIGTNTA TG
xpovikig avaotpodng Y (2) = X(—Q).

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

19/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAludkwon oto xpdvo Kal otn cuxvornta (1)

e ‘Eotw x|[n] < x (). Av y[n] = x[—n]., T61€ CULPWVQ pe MV IBIGTNTA TG
xpovikig avaotpodng Y (2) = X(—Q).

@ Evo oto ouvexn xpdvo ioxtel x(at) PN |]?|X (%). ong akohoubieg dev
opi¢ovral Ta defyuara x[an] av a < 1, BnAadn yia pn-aképaieg TIPEG Tou a.

Ax. To ofpa x[2n] unovoei 61 naipvoupe undwn k&Be deltepo deiyua Tou
x[n]. 3nAadn Ta dptia deiypara tou x[n).

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 19/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAludkwon oto xpdvo Kal otn cuxvornta (1)

e ‘Eotw x|[n] < x (). Av y[n] = x[—n]., T61€ CULPWVQ pe MV IBIGTNTA TG
xpovikig avaotpodng Y (2) = X(—Q).

@ Evo oto ouvexn xpdvo ioxtel x(at) PN |]?|X (%). ong akohoubieg dev
opi¢ovral Ta defyuara x[an] av a < 1, BnAadn yia pn-aképaieg TIPEG Tou a.
Ax. To ofpa x[2n] unovoei 61 naipvoupe undwn k&Be deltepo deiyua Tou
x[n]. 3nAadn Ta dptia deiypara tou x[n).

@ ‘Eotw k Betikdg aképalog, 1é1e opiloupne To orua

x[7], nmod k=0

X0 ln] = { 0, nmod k # 0 £

6nou n mod k = 0 unodnAoi 61 To N eival MOAANAAGCIO ToU K, EVW
n mod k 7 0 unodn)oi 611 10 N dev eival TOAANAACIO Tou K.

Ixfua 7.15

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 19/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAIuGKkwon oT1o Xpdvo Kal oTn ouxvotnta (2)

@ O peraoxnuanoudg Fourier AX. Tou x() [n] npokurTer wg

o o0

Xp(Q) = Z X(io[n] 7" n=rk Z X [rk] €7/
= ) x[] e = x(kQ). 35)

Avdanuon Fourier yia ofjpara kar cuompara Siakpitou xpdvou i 0/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAIuGKkwon oT1o Xpdvo Kal oTn ouxvotnta (2)

@ O peraoxnuanoudg Fourier AX. Tou x() [n] npokurTer wg

Xp@) = D xpll e =D xlk] o7
n=—o0 r=—oo
= ) x[] e = x(kQ). 35)
r=—oo
o
X[ <2 X(kQ). 36)

Avdanuon Fourier yia ofjpara kar cuompara Siakpitou xpdvou i 0/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

KAIuGKkwon oT1o Xpdvo Kal oTn ouxvotnta (2)

@ O peraoxnuanoudg Fourier AX. Tou X4y [n] mpokuntel wg

o o0

X(k)(Q) = Z x(k)[n] e_jQ” = Z x(k)[rk] e—jQrk
= ) x[] e = x(kQ). 35)
o
X[ <2 X(kQ). 36)

@ [lMaparmnpoupe o1 N aviicTpoPn oXEon UETAEU dIAPKEIAG OTO XPAVO KAl
eUpouc otn ouxvatnTa IoXUEl Kal MAA.. AV anAWVEl €va CrUa Kal
“ eniBpaduveral oTo XPOVo', TOTE O PETACXNUATIONOGS Fourier AX.

oupnieZetal. O peraoxnuanopdg Fourier AX X(k2) eival nepiodikéd orua

2T

w¢ npog 2 pe nepiodo ]k| YxAuara 7.16 ka1 7.17

AvAaNuon Fourier yia OApaTa KA OUOTARIGTA BIOKITOU XDOV U O,



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNeplodikry LuveNEn (1)

@ lNa nepiodikég akoAoubieg To ABPOICUA TNG CUVENENG eV CUyKAivel. ‘ETol
opiletal évag véog TEAeOTNG N NePIodIKr) CUVENEN dUO AKOAOUBIWV Mou
eival neplodIKEG e koivr nepiodo N

yinl = (@ %)l = Y %lm]%ln—m]. @7

m=<N>

Avdhuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 21/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNeplodikry LuveNEn (1)

@ a nepiodikéG akolouBieg To ABpoioua TNG CUVENENG dev CUyKAivel. ‘ETol
opiletal évag véog TEAeOTNG N NePIodIKr) CUVENEN dUO AKOAOUBIWV Mou
eival neplodIKEG e koivr nepiodo N

7l = @%)n = Y %m %n—m 37
m=<N>
@ Acg npoonaBrooupe va doUpe NwS 8a KATAOKEUACOUE TO XPOVIKWG
QVIECTPAUWEVO OARA Xo[—m| KAl Ta XPOVIKWG QVIECTOAUKEVA KAl
peTaroniopéva oApara Xx[1 — m| kai %[2 — m| ompiiduevor ora Ixrpara
7.18 ka1 7.19.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 21/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Meplodikr LuveNEn (2)

KukAikry Metarénion.

@ Maparmpoupe 61 Ta orpara X[1 — m| kai X2[2 — m] npokurouv and
KUKAIKEG PeTaTonicelg delyudtwy TG MPwIG Nepiddou Tou CHUATOG
)?2[—”’)].

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 22/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Meplodikr LuveNEn (2)

KukAikry Metarénion.

@ Maparmpoupe 61 Ta orpara X[1 — m| kai X2[2 — m] npokurouv and
KUKAIKEG peTaronicelg delyuAtwy TG MpwTng Nepiddou Tou GRPATOG
>?2[—m].

@ loxtel y[n + N] = y[n], eneidi npdkerar yia nepiodikr) akohousia pe
nepiodo N. MNa v neplodikr cUVENEN IoxUel avaloyn 1IB1I0TNTA, ONwg Kal
yia TV pn-nepiodikr, dnadn, av {ax}, {by}. kai {cy } eivar ol cuviereorég
NG BiakpITAG oelpdq Fourier Twv Xi[n]. X[n] kai ¥[n] avriotoixwg, 1é1e

Cy = N (o] bk. (38)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 22/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Meplodikr LuveNEn (2)

KukAikry Metarénion.

@ Maparmpoupe 61 Ta orpara X[1 — m| kai X2[2 — m] npokurouv and
KUKAIKEG peTaronicelg delyuAtwy TG MpwTng Nepiddou Tou GRPATOG
>?2[—m].

@ loxtel y[n + N] = y[n], eneidi npdkerar yia nepiodikr) akohousia pe
nepiodo N. MNa v neplodikr cUVENEN IoxUel avaloyn 1IB1I0TNTA, ONwg Kal
yia TV pn-nepiodikr, dnadn, av {ax}, {by}. kai {cy } eivar ol cuviereorég
NG BiakpITAG oelpdq Fourier Twv Xi[n]. X[n] kai ¥[n] avriotoixwg, 1é1e

Cy = N (o] bk. (38)

@ H mio onuavrikn xpnon 1ng 1810TNTAg AUTAG YIA TOUG CUVTEAECTEG TNG
oelpdg Fourier eival n epappoyn NG padi e 1o dIakPITO UETACXNUATICHO
Fourier (DFT) crov unoAoyioud NG KN-neplodIknG CUVENENG duo
AKOAOUBIWV MenepacpueVNs SIAPKEIAG.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 22/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YNoAoyIoHOG YPAUMIKAG CUVENENG (1)

o ‘Eotw

xi[n] = 0O ekToC Tou dlaotiuarog 0 < n < Ny — 1,

x[n] = 0 ektoG Tou SlaotAparog 0 < n < Np — 1.

(€)

AvARNGGR Fourer yia onjaTa Kal oUoThIaTa OIaKpToU Xpovou 1l



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YNoAoyIoHOG YPAUMIKAG CUVENENG (1)

o ‘Eotw

xi[n] = 0O ekToC Tou dlaotiuarog 0 < n < Ny — 1,
x[n] = 0 ektoG Tou SlaotAparog 0 < n < Np — 1. 39

@ ‘Eotw y[n] n un-nepiodikr) (QANIKG YPAUUIKR) SUVENEN Twv Xxi[n] kal xo[n].
Tore:

y[n] = (x1 * x2)[n] =0,  extdg Tou Blaomuarog 0 < n < Nj + Np — 1.
(40)

AvARNGGR Fourler yia onara Kal ouoThiaTa OIakpiToU Xpovou 1l 231/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YNoAoyIoHOG YPAUMIKAG CUVENENG (1)

o ‘Eotw

xn] = 0O extédG Tou dlaomuaroc 0 < n < Ny — 1,
x[n] = 0 ektoG Tou SlaotAparog 0 < n < Np — 1. 39

@ ‘Eotw y[n] n un-nepiodikr) (QANIKG YPAUUIKR) SUVENEN Twv Xxi[n] kal xo[n].
Tore:

y[n] = (x1 * x2)[n] =0,  extdg Tou Blaomuarog 0 < n < Nj + Np — 1.

(40)
@ Av enizétoupe évav onolodnrnote aképaio N > Ny + N, — 1 kal opicoupe
duo oruara
[n] = x[n, 0<n<N
%[ = x[n], 0<n<N @n

AvARNGGR Fourler yia onara Kal ouoThiaTa OIakpiToU Xpovou 1l 25/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YrnoAoyIoudg YPaUMIKNG CUVENENG (2)

@ T1a onoia eival Nepiodikd pe nepiodo N Kal unoAoyicoupe TNV NeEPIOdIKN
OUVENEN TwV X [n] kai X[

lnl = > %i[m]%ln— m] 42

m=<N>

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 24/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YrnoAoyIoudg YPaUMIKNG CUVENENG (2)

@ T1a onoia eival Nepiodikd pe nepiodo N Kal unoAoyicoupe TNV NeEPIOdIKN
OUVENEN TwV X [n] kai X[

lnl = > %i[m]%ln— m] 42

@ 161E
y[n] =y[n] 0<n<N-1. 43)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 24/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YrnoAoyIoudg YPaUMIKNG CUVENENG (2)

@ T1a onoia eival Nepiodikd pe nepiodo N Kal unoAoyicoupe TNV NeEPIOdIKN
OUVENEN TwV X [n] kai X[

lnl = > %i[m]%ln— m] 42
m=<N>
@ 10TE
y[n] =y[n] 0<n<N-1. 43)

@ YUVENWG KATAANYOUUE OToV €ENG AAYOPIBUO UNOAOYICHOU TNG YPAUMIKAG
OUVENENG.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 24/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YrnoAoyIoudg YPaUMIKNG CUVENENG (2)

@ T1a onoia eival Nepiodikd pe nepiodo N Kal unoAoyicoupe TNV NeEPIOdIKN
OUVENEN TwV X [n] kai X[

lnl = > %i[m]%ln— m] 42
m=<N>
@ 10TE
y[n] =y[n] 0<n<N-1. 43)

@ YUVENWG KATAANYOUUE OToV €ENG AAYOPIBUO UNOAOYICHOU TNG YPAUMIKAG
OUVENENG.
e TMapayepioupe T akohoubieg x; [n] kal X [n] pe pndevika karaokeudloviag
TG X1 [n] ka1 Xo[n] eninéyoviag v nepiodo N, dote N > Ny + Np — 1.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 24/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YrnoAoyIoudg YPaUMIKNG CUVENENG (2)

@ T1a onoia eival Nepiodikd pe nepiodo N Kal unoAoyicoupe TNV NeEPIOdIKN
OUVENEN TwV X [n] kai X[

lnl = > %i[m]%ln— m] 42
m=<N>
@ 10TE
y[n] =y[n] 0<n<N-1. 43)

@ YUVENWG KATAANYOUUE OToV €ENG AAYOPIBUO UNOAOYICHOU TNG YPAUMIKAG
OUVENENG.
e TMapayepioupe T akohoubieg x; [n] kal X [n] pe pndevika karaokeudloviag
TG X1 [n] ka1 X [n] emAéyovrag v nepiodo N, dote N > Ny + Np — 1.
o Na N > Ny + N, — 1 n ypappikr) SUVENEN Twv X; [n] kai x;[n] iIcoUral pe v
MepPIOBIKA CUVENEN TwV X; [n] kal Xx[n]. Ondte apkei:

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 24/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

YRoAoyIouoG YPAUMIKAG OUVENENG (2)

@ Ynohoyioudg Twv DFTs X; [k] kai X [k] Twv x; [n] kai xa[n].

Avdiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 25/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

YRoAoyIouoG YPAUMIKAG OUVENENG (2)

@ Ynohoyioudg Twv DFTs X; [k] kai X [k] Twv x; [n] kai xa[n].

@ MoManAaciaocudg Twv DFTs yia Tov urnoAoyiouod tou DFT 1ng y[n]

Y[k] = X [K] Xa[K]. (44)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 25/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

YRoAoyIouoG YPAUMIKAG OUVENENG (2)

@ Ynohoyioudg Twv DFTs X; [k] kai X [k] Twv x; [n] kai xa[n].

@ lMoManAaciacudg Twv DFTs yia Tov urnoAoyiopod tou DFT 1ng y[n]
Y[k] = X [K] Xa[K]. (44)

@ Ynoloyioudg Tou avrictpo@ou DFT 1ng \N/[k]. To anotéAeopa eivai n
eniBupunT CUVENEN y|n].

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 25/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16TNTa TNG BIauSPPWOoNG

e ‘Eotw y[n] = xi[n]x2[n]. Av xi[n] PN X1(2) kat X[ N X(Q2)

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 26/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

IB16TNTa TNG BIauSPPWOoNG

e ‘Eotw y[n] = xi[n]x2[n]. Av xi[n] PN X1(2) kat X[ N X(Q2)

@ o peracxnuanopdg Fourier AX. Tou ofparog y|[n] diveral and v

Y(Q) = D ylnle? = > xnx[n] e
= > xln] {%/2 X () & da} e i

o0

= %/ X1(0) [Z xa[n] e_j(Q_g)”] db
1

= o0 Xi(0) Xo(Q2 — 6) 6. (45)

2m

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 26/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

MNapdadeiyua 7.15 (1)

@ ‘Eotw xi[n] = €™ = (—1)".

X1(2)

2T 27 2n 2w

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 27/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

MNapdadeiyua 7.15 (1)

@ ‘Eotw xi[n] = €™ = (—1)".
o Tore
—+o0
X(Q)=2r > Q- (2r+1)m). (46)
r=—oo
X1(2)
2T 2T 27 27
Q
37 —7 ™ 3

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 27/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadeiyua 7.15 (2)

@ Iro didomua € [0,27) éxoupe

X1(0)X%(Q2—0) =27 X%(2—0)6(0 — 1) = 27X(Q —7) §(6 — w) 47

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 28/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

MNapdadeiyua 7.15 (2)

@ Iro didomua € [0,27) éxoupe

X1(0)X%(Q2—0) =27 X%(2—0)6(0 — 1) = 27X(Q —7) §(6 — w) 47

@ onore

Y(Q) = /0 3 Xo(Q — ) 8(6 — ) df = Xe(Q — 7). “8)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 28/42



IB16TNTEG TOU ETAOXNUATICHOU Fourier diakpitou xpdvou

Mapddeiypa 7.15 (2)

@ Iro didomua € [0,27) éxoupe

X1(0)X%(Q2—0) =27 X%(2—0)6(0 — 1) = 27X(Q —7) §(6 — w) 47
Y(Q) = /27T X(Q—7)d(0 — ) df = X%(Q — 7). (48)
0

@ MoManAaciaousg eri (—1)" éxer wg anoTéAeoua TV eVaAAayr| XapNAQV
Kal UPNAWY QACUATIKWV MNEPIOXWV OTO PACKHA TG AKOAouBiag eicodovu.

v

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 28/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

MNapddeiypa 7.15: Metaoxnuanopdg Fourier X;(2)

Xa(82)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 29/42



IB16TNTEC TOU PEeTaoxnuaTiouoU Fourier diakpitou xpdvou

Mapddelyua 7.15: Metaoxnuarnopdg Fourier Y ()

Y (Q)

1316TNTEC eTaoxnuarTicpoU Fourier AX.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 30/42



Auadikeég 1016tNTEG

Aiakpnm celpd Fourier (1)

@ [lMaparnpoupe o1 dev undpxel CUPPETPIa JETAEU TNG eticwong avaAuong
Kal NG e&icwong cuvBeong Tou PJeTacxnuanopou Fourier AX. Qotdéco
undpxel TEToIa CUPKETPIA OToV opIoHO TNG diIakpITNG oelpdg Fourier.
Mpdyuar, €otw pia TautéTNTa PETaty BUo NEPIOSIKWY aKoNoUBIKV f[m] kai
g[m] g idiag nepiédou N

] . 2T
fdml =15 > alle™wm. 49

r=<N>

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 31/42



Auadikeég 1016tNTEG

Aiakpnm celpd Fourier (1)

@ [lMaparnpoupe o1 dev undpxel CUPPETPIa JETAEU TNG eticwong avaAuong
Kal NG e&icwong cuvBeong Tou PJeTacxnuanopou Fourier AX. Qotdéco
undpxel TEToIa CUPKETPIA OToV opIoHO TNG diIakpITNG oelpdg Fourier.
Mpdyuar, €otw pia TautéTNTa PETaty BUo NEPIOSIKWY aKoNoUBIKV f[m] kai

g[m] g idiag nepiédou N

] . 2T
fdml =15 > alle™wm. 49

r=<N>

@ Av QVIIKATACTOOUWE kK = mKal r = n 1é1€
] o 27T
_ —jk=rn
M=~ D olne™ 50)
n=<N>

ondéte cuvdayoupe O ol MePIoBIKEG akohoubieg g[n| kal f[k] anotenolv

éva Lelyog dIaKPITG oeIpdag, g[n] Prs flk].

Avdhuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 31/42



Auadikeg 1816TNTEG

Alakpin oeipd Fourier (2)

@ Av Béooupe oty (49) m = nkal r = —k naipvouue
] o 2T
f[n] = —g[—k] &N 51
= > ol-« ®1
k=<N>

onére f[n] £23 1g[—«].

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 32/42



Auadikeg 1816TNTEG

Alakpin oeipd Fourier (2)

@ Av Béooupe oty (49) m = nkal r = —k naipvouue
] o 2T
f[n] = —g[—k] &N 51
= > ol-« ®1
k=<N>

a DFS
ondre f[n] <=3 +g[—K].
@ AG NpoonaBroouUPE Va epPUNVEUCOUE TA AMOTEAECUATA TNG AVAAUONC.
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Auadikeg 1816TNTEG

Alakpin oeipd Fourier (2)

@ Av Béooupe oty (49) m = nkal r = —k naipvouue
2T
flnl= > —g[ A [N
k:<N>

onore f[n] 273 ~al—K].
@ AG NpoonaBroouUPE Va epPUNVEUCOUE TA AMOTEAECUATA TNG AVAAUONC.

@ O ocuvrereotég oelpdcg Fourier evég neplodikol OrUATog, ay, ival
neplodIkr akoAouBia.
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Auadikeg 1816TNTEG

Alakpin oeipd Fourier (2)

@ Av Béooupe oty (49) m = nkal r = —k naipvouue
] o 2T
f[n] = —g[—k] &N 51
= > ol-« ®1
k=<N>

a DFS
ondre f[n] <=3 +g[—K].
@ AG NpoonaBroouUPE Va epPUNVEUCOUE TA AMOTEAECUATA TNG AVAAUONC.

@ O ocuvrereotég oelpdcg Fourier evég neplodikol OrUATog, ay, ival
neplodIkr akoAouBia.
Q Qg nepiodikr) akoloubia unopouv va enektaBolv oe oelpd Fourier.
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Auadikeg 1816TNTEG

Alakpin oeipd Fourier (2)

@ Av Béooupe oty (49) m = nkal r = —k naipvouue
] o 2T
f[n] = —g[—k] &N 51
= > ol-« ®1
k=<N>

onore f[n] 273 ~al—K].
@ AG NpoonaBroouUPE Va epPUNVEUCOUE TA AMOTEAECUATA TNG AVAAUONC.
@ O ocuvrereotég oelpdcg Fourier evég neplodikol OrUATog, ay, ival
neplodIkr akoAouBia.
Q Qg nepiodikr) akoloubia unopouv va enektaBolv oe oelpd Fourier.
© H duadikn 1B1éTNTa enTooel ol CUVIEAEOTEG TNG oelpAg Fourier TNG
neplodIKAG akoAouBiag a, MpeEnel va eival ol TIUEG ,\llx[—n], AvANOYEG TwV
APXIKWV TIUWV TOU ONUATOS, AAG QVECTPAUMEVEG OTO XPOVO.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

32/42



Auadikeg 1816TNTEG

Alakpin oceipd Fourier (3)

@ [Mpaktkég ouvéneleg TNG dUAdIKNG 1IB10TNTAG eival Ta {euyn TwV IBIoTATWV :

x[n — no] P78 Qi o Ko 52)
Mk 253 aem (53)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 33/42



Auadikeg 1816TNTEG

Alakpin oceipd Fourier (3)

@ [Mpaktkég ouvéneleg TNG dUAdIKNG 1IB10TNTAG eival Ta {euyn TwV IBIoTATWV :
D. 2
x[n — no] P78 a, e Ko 52)
2T D
Mk 253 aem (53)
@ Kal
D,
> Aidvin—r 3 Nacb (54
r=<N>
DFS
nlyln] €3 > by (55)
L=<N>

Avdhuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 33/42



Auadikeég 1016tNTEG

Alakpin oceipd Fourier (4)

‘Eotw x[n] Prs a,. H anédeitn 1ng (53) éxel we eAc.

Ak

Ak—m

Nay—m

x[—n] e M%in

x[n] M

lNveral pavepd ot aglonolwvtag 1 duadikn IDIGTNTA ENITUYXAVETAl EAATTWON TWV
unoAoyIouwVY Kai dInAr aglonoinon tou Mivaka D10t Twv NG SIaKPITG OEIpAg

Fourier.

DFS
—
DFS
——
DFS
—
DFS
—

DFS
—

1

Nx[—n] duadikr 1IBISTNTa

1 — iM% . .
Nx[—n] e ™MN" 1BidmNra NG petaréniong

o027
x[—n] e MN"  yoauukdnIa
A(—k)—m OBUAdIKn 1BiIGTTA

Qx_p  XPOVIKN avacToo®n

56)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il
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Auadikeg 1816TNTEG

MNapdadelyua 7.16

o ‘Fotw

1sin[(FE)(M + 5)]

xn] = N sm(27”')

67)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 35/42



Auadikeg 1816TNTEG

MNapdadelyua 7.16

o ‘Fotw

_ 1sn[(CRR)(M 2)]
X[n] — 27n
N sin(55)
@ Avayvwpiloupe o1 npdKeial yia TNV oKo)\ouelo TWV CUVTEAECTWV TNG
dlakpITNG oelpdg Fourier piag NepIodIKAG TETOAYWVIKAG NAAJOCEIRAG
didpkelag 2N; + 1 kai nepiddou N.

67)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 35/42



Auadikeg 1816TNTEG

MNapdadelyua 7.16

o ‘Fotw

_ 1sn[(CRR)(M 2)]
X[n] — 27n
N sin(55)
@ Avayvwpiloupe o1 npdKeial yia TNV oKo)\ouelo TWV CUVTEAECTWV TNG
dlakpITNG oelpdg Fourier piag NepIodIKAG TETOAYWVIKAG NAAJOCEIRAG
didpkelag 2N; + 1 kai nepiddou N.

67)

@ 'Apa ol cuvTeENeOTEG NG oelpdg Fourier g x[n] Ba eival lN eni 1a deiyuara
NG TETPAYWVIKAG MAAUOCEIPAG AVECTRAUUEVA OTO XPOvo. Adyw
ouppEeTpiag dev enépxetal KAUId UETABOAN.

TuvieheoTég oelpdg Fourier Tng akolousiag x[n] nou opiletar omy (57) yia
Ny =4ka N = 12.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 35/42



Auadikeg 1816TNTEG

Metaoxnuarnoudg Fourier A.X. kai oelpd Fourier £.X. (1)

Yndpxel eniong duadikdtnta uetaiu Tou Petacxnuanopou Fourier AX. kai Tng
oelpdg Fourier L.X., 6nwg npokunrel and TNV aviinapaBoAr Twv €§10WoewV

OPICHOU TWV.

1 Qn +o00 .
x[n] = 2r ) X(Q2) & dQ2 x(f) = Z a ot
+00 k=—00
. —jQn 1 )
X(Q) — Z X[n] e J a = ?O X(f) efjkwgf at
n=—00 To

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 36/42



Auadikeg 1816TNTEG

Metaoxnuariouog Fourier A.X. kal celpd Fourier X.X. (2)

@ ‘Eotw f(u) neplodIkr) cuvAPTNON CuvexoUs JETABANTAC UE Nepiodo 27 Kal
g[m] un-nepiodiki akohouBia nou oxerti¢etal pe v f(u) dia G oxéoews

+oo

fuy= > glme™ (58)

m=—0Q

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 37/42



Auadikeg 1816TNTEG

Mertaoxnuarnoudg Fourier A.X. kai oelpd Fourier .X. (2)

@ ‘Eotw f(u) nepiodikr cuvapTNon cuvexoUg PETAPANTG HE NePiodo 27 Kal
g[m] un-nepiodiki akohouBia nou oxerti¢etal pe v f(u) dia G oxéoews

+oo

fuy= > glme™ (58)

m=—0Q

® Avu = Qkarm = n,1éte f() eival o petacxnuanoudg Fourier AX. NG

g[n]. dnradn gn] FI=RT f(£2), ondre
] um
glm] = T /27r f(u) €™ du. &9

Avdiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 37/42



Auadikeg 1816TNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
—+o00
(=Y ol-ké* (60)
k=—00

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 38/42



Auadikeg 1816TNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
—+o00
(=Y ol-ké* (60)
k=—00

@ H f(t) eival nepiodikn pe nepiodo 2m = Ty, dpa wg = 1. Enopévwg n
g[—k] eivar n akohouBia Twv cuvreAeoTv G ceipdg Fourier £.X. g f(1),

smadn £(1) <2 g[—k].

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 38/42



Auadikeg 1816TNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
—+o00
(=Y ol-ké* (60)
k=—00

@ H f(t) eival nepiodikn pe nepiodo 2m = Ty, dpa wg = 1. Enopévwg n
g[—k] eivar n akohouBia Twv cuvreAeoTv G ceipdg Fourier £.X. g f(1),
smadn £(1) <2 g[—k].

@ AG NPoonaBrCoUlE VA epunNVEUCOUE Kal MAN Ta arnoteEAECHATa TG
avAaiauong.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

38/42



Auadikeég 1016tNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
+oo
(=Y ol-ké* (60)
k=—00

o H f(t) eival nepiodikn e nepiodo 2m = Ty, dpa wp = 1. Enouévwg n
g[—k] eival n akohoubia Twv cuviereoTav TG oelpdg Fourier L.X. g (1),
a FS
dnhadn f(t) <— g[—k].
@ Ag NpoonaBroouUPE VA epPUNVEUCOUE Kal MAN Ta AroTEAECUATA TNG

avAaiauong.
Q To x[n] eival orjua diakpiTou xpdvou Pe hetacxnuanopd Fourier AX. X (Q)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il
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Auadikeég 1016tNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
+oo
(=Y ol-ké* (60)
k=—00

o H f(t) eival nepiodikn e nepiodo 2m = Ty, dpa wp = 1. Enouévwg n
g[—k] eival n akohoubia Twv cuviereoTav TG oelpdg Fourier L.X. g (1),
a FS
dnhadn f(t) <— g[—k].
@ Ag NpoonaBroouUPE VA epPUNVEUCOUE Kal MAN Ta AroTEAECUATA TNG
avAaiauong.
Q To x[n] eival orjua diakpiTou xpdvou Pe hetacxnuanopd Fourier AX. X (Q)
Q O X(Q) eivai nepiodikr) cuvdptnon wg npog £ pe nepiodo 27, dpa
enekraoiun oe oelpd Fourier L.X. pe wg = 1.
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Auadikeég 1016tNTEG

Metaoxnuaropog Fourier A X. kal oelpd Fourier £.X. (3)

@ Eotw u = t karm = —k. Tore
+oo
(=Y ol-ké* (60)
k=—00

o H f(t) eival nepiodikn e nepiodo 2m = Ty, dpa wp = 1. Enouévwg n
g[—k] eival n akohoubia Twv cuviereoTav TG oelpdg Fourier L.X. g (1),
sMAad (1) 25 g[—k].

@ Ag NpoonaBroouUPE VA epPUNVEUCOUE Kal MAN Ta AroTEAECUATA TNG
avAaiauong.

Q To x[n] eival orjua diakpiTou xpdvou Pe hetacxnuanopd Fourier AX. X (Q)

Q O X(Q) eivai nepiodikr) cuvdptnon wg npog £ pe nepiodo 27, dpa
enekraoiun oe oelpd Fourier L.X. pe wg = 1.

© O cuvieheorég Fourier LX. NG X(2) Ba eival n apxikA akohouBia
QAVECTPAPNEVN OTO XPSVO.

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

38/42



Auadikeg 1816TNTEG

Metaoxnuarniouog Fourier A.X. kai oelpd Fourier £.X. (4)

MpakTikA cuvénela TG duadikng 1IDIGTNTAG eival Ta {euyn TwV ISIOTATWV YId TNV
neplodIkn CUVENEN otn celpd Fourier .X. kal TNG dIaudpPwong oTo
petaoxnuanoud Fourier AX.

/ x1(r) xo(t —r) dr L3 orauby ©n
27

dlnlell =24 % [ X0 u@-0)a. @

v

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 39/42



Auadikeg 1816TNTEG

Mapddeypa 7.17 (1)

@ (a) Eotw neplodikd orpa ouvexoug xpovou x(1) pe nepiodo 27 kal
ouvTeAeoTEG oelpdg Fourier LX.

R R\
o= { 0 alou. (E9)

Avdéiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 40/42



Auadikeg 1816TNTEG

Mapddeypa 7.17 (1)

@ (a) Eotw neplodikd orpa ouvexoug xpovou x(1) pe nepiodo 27 kal
ouvTeAeoTEG oelpdg Fourier LX.

R R\
o= { 0 alou. (E9)

@ To onua dIakpIToU XpOVou ay €ival évag UN-NMePIOdIKOG TETPAYWVIKOG
NoAUoG. And Tov hetacxnuarnopod Fourier AX. Tou TETPAYWVIKOU MOAUOU
ouvayoupe o1 To apxikd onua dev eival dMNo and 1o

sin(Ny + 3)t
== 2)

64)

ouverneia Tng duadikéTnTag,.

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 40/42



Auadikeg 1816TNTEG

Mapddeiypa 7.17 (2)

@ (B) Av didetal 0 petacxnuanouds Fourier AX. X(2), nou opitetal oto
didomnua —m < Q < 7,

19 <w
X(Q)_{O W< Q< (65)

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il 41/42



Auadikeg 1816TNTEG

Mapddeiypa 7.17 (2)

@ (B) Av didetal 0 petacxnuanouds Fourier AX. X(2), nou opitetal oto
didomnua —m < Q < 7,

19 <w
X(Q)_{O W< Q< (65)

@ 161€ 0 X(0) WG cuvexng NEPIOBIKAG TETPAYWVIKOG NANIOG Ba enekTeiveTal
oe oelpd Fourier L.X. yE OUVTEAEOTEG
sin(kwoTh) | sin(k W)
— |,

= —2" 66
e W, wo=1 e 66)

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 41/42



Auadikeg 1816TNTEG

Mapddeiypa 7.17 (2)

@ (B) Av didetal 0 petacxnuanouds Fourier AX. X(2), nou opitetal oto
didomnua —m < Q < 7,

19 <w
X(Q)_{O W< Q< (65)

@ 161€ 0 X(0) WG cuvexng NEPIOBIKAG TETPAYWVIKOG NANIOG Ba enekTeiveTal
oe oelpd Fourier L.X. yE OUVTEAEOTEG

sin(kwoTh) sin(k W)

— 5= - = . 66
kTt In=wwo=1 K e

@ Qg ouvérieia g duadIkETTAg 1o orua x[n] Mou éxel To doouévo

petaoxnuanoud Fourier AX. 8a eival
__sinWn w sin x

x[n] = p—— ?sinc(Wn), sinc(x) = ~ ©67)

Avdéiuon Fourier yia orjpara kai cuctipara diakpitou xpdvou Il 41/42



Auadikeg 1816TNTEG

Mivakag Auadikwv 1510

‘ Epyaheio H Medio Xpdvou Medio Tuxvotntag
CT-FS x(t) = Ziz@c ay kot a. = TL’T x(1) e For g
neplodIkr ouvapTnon uUN-replodIkry cuvApTnon SIAKPITAG
ouvexoug JETABANTAG METABANTAG
CTHT || x(t) = 2= [T X(w) &' dw X(w) = [T x(t) e at
uUN-rMeplodIkry cuvApTnon uN-NepIodIKr) cuvApTnon
ouvexoug JETABANTAG ouvexoug PETABANTAG
DFS X[n] = >, cns Gk ek (5)n = % o ens Xl e ()
neplodIkr cuvapTnon neplodIKr cuvapTnon
SIakPITAG METABANTAG SIaKPITAG JETABANTAG
DI-FT || x[n] = 5= [, X(Q) & aQ X(Q) =27 x[n] e
uUN-rMeplodIkry cuvapTnon rneplodIKA ouvapTnon
SIAKPIMG METABANTAG ouvexoug PIETABANTAG

Avdiuon Fourier yia oripara kai cuctipara diakpitou xpdvou Il

42/42



APILTOTEAEIO pl.
MANENIXTHMIO AKAAHMAIKA B

OEIIAAONIKHE MAGHMATA e

ANOIXTA

TéAoc Evotntoc

EMIXEIPHIIAKO NMPOTPAMMA
EKTMAIAEYZH KAI AIA BIOY MAGHEH EznA
£l oo gTn o a . / £ o

-
1= | OO
YNOYPTEID MAIAEIAL & BPHIKEYMATON. NOAITIEMOY & ABAHTIZMOY YPOMATKO KOINO \MEI(

EvpwmaikiEvwon EI!AIKH YNHPEZIIA AIAXEIPIZHI
Eupuwmaixd Kowvuwwvikd Tapeio

Me 1 ouyypnuarodotnon tng EAMGSag kan Tng Evpwnaikrg Evwong
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