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ﬂ Eicaywyn

e Andkpion I X.A. cuotuarog L.X. o€ uiyadikd ekBetika
e MpoanairoUpueva yia v e€aywyn NG celpdg Fourier
© 1eipa Fourier

e 1B161NTEC NG CEelpdg Fourier L.X.

e Yelpd Fourier kai [ X.A. cuctuara
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Eicaywyn

@ Avanaplotwviag TNV €icodo o éva I X.A. cUoTnua cuvexoUg XpOvou oav
ONOKANP WA JETATOMICHEVWY Hovadidiwv woewv (dnAadry, cuvaptoewyV
O(t — 7)) pe Bdpn efaydyape 10 ONOKAPWHA TG CUVENENG WG TN OXEaN
rnou cuvdéel TV eicodo (Di€yepon) pe TNV €Eodo (andkpion) Tou XA,
OUOTANATOG,.
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@ Avanapiotwvtag Vv €icodo o éva I.X.A. cUoTnua cuvexoug XpOvou CavV
ONOKANP WA JETATOMICHEVWY Hovadidiwv woewv (dnAadry, cuvaptoewyV
O(t — 7)) pe Bdpn efaydyape 10 OAOKAPWHA TNG CUVENIENG WG TN OXEon
rnou cuvdéel TV eicodo (Di€yepon) pe TNV €Eodo (andkpion) Tou XA,
OUOTANATOG,.

@ H étodog evog I X.A. cuctruarog o€ ia auBaipetn eicodo pnopei va
uroAoyioTel and TIG ANoKPICEIG TOU CUCTNUATOG OE CUVAPTACEIG
MUETATOMICUEVWY WOEWV.
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uroAoyioTel and TIG ANoKPICEIG TOU CUCTNUATOG OE CUVAPTACEIG
MUETATOMICUEVWY WOEWV.

@ H andkpion evég IX.A. CUCTAHATOG GE cuvAPTNON Hovadidiag wong
(dNAadn, N KPOUQOTIKNA arodkpIon), €ival yia MoAU onUAvTIKh évvoia.
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@ H andkpion evég IX.A. CUCTAHATOG GE cuvAPTNON Hovadidiag wong
(dNAadn, N KPOUQOTIKNA arodkpIon), €ival yia MoAU onUAvTIKh évvoia.

@ H avdiuon nrav anotéAeoua NG apxnc TS unepBeonc, Onou Bewprocaue
TIC CUVAPTACEIG JETATOMICHEVWY OVADIdinV WOEWV WG OTOIXEIWDEIG
OUVAPTNOEIG.
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AvTikeluevikoi okoroi evotntag(1)

@ Na avanrigoupue Pia eVaAAKTIKA avanapdotacn Twv cnudrwy L.X.
ouvaptoel AANWV OTOIXEIWDWV CNUATWY Kal va e§dyoupue Jia AAAN
HaBnuariki neplypa®n evog NX.A. cUCTAPATOG.
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ouvaptoel AANWV OTOIXEIWDWV CNUATWY Kal va e§dyoupue Jia AAAN
HaBnuariki neplypa®n evog NX.A. cUCTAPATOG.

@ Xnueio ekkivnong 8a eival ndN N avanapdoracn evog orparog cav
dBpoloua 1) OAOKANPWHA Pe BApn oToIxelwdwy cnUdTtwy, dnAadr) cav
YPAUMIKO OUVOUAOUS OTOIXEIWDWY CNUATWY.
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@ XTOIXEIWdN CAUATA: PAVIACTIKA EKBETIKA.
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@ Inueio ekkivnong B8a eival NdAl N avanapdotacn evos oNUATog Gav
dBpoloua 1) OAOKANPWHA Pe BApn oToIxelwdwy cnUdTtwy, dnAadr) cav
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@ XTOIXEIWdN CAUATA: PAVIACTIKA EKBETIKA.

@ Ma 1a neplodikd oruara Ba npokuyel N avanuin oe oeipd Fourier,
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@ [Mpénel va dikaloAoynoouple 6Tl N EMAOYH TWV PAVIACTIKWY EKBETIKWV, KAl
YEVIKOTEPA TWV UIYASIKWY EKBETIKWYV, WG OTOIXEIWDWV CNUATWY dev eival
auBaipern.
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AVTIKEIUEVIKOI okomoi evotnTac(2)

@ [Mpdyuarn n andkpion evog IX.A. CUCTANATOG O €va UIyadiko eKBETIKO,
€xel UIa anAn Jop@r) KAl EMOPEVWE JAG NPoo@Epel AAAN uia duvardtnra
yia va avaAUooupe TIG 1310TNTEG evog . X.A. CUCTAPATOG,.
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yia va avaAUucoupe TG ID1I0TNTeG evog X.A. cuCTHATOC.

@ ©a deitoupe om:

@ Ta uyadikd ekBetikd eival IBlocuvaptioelc (eigenfunctions) Twv IX.A.
ouoTnuaTtwy. O enueNnS PoITNTAG OTO AKOUGCKIA Tou Opou 1BlocuvAaptnon 8a
eival oe B€on va avakaA€oel and Tn JVAKN TOU TO YVWEINO OpO Tou
1D1031avUcuaTog evog TETPAYWVIKOU Mivaka and T Moauuikn ‘ARyeppa.
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@ Mia culNoy M cuvnuITOVWY A NUITOVWY 1] PAVIAOTIKWY EKBETIKWV OUYKPOTEI
MIa BAON OTo BIAVUCHATIKS XDPEO TwV NEPIOBIKWV oNUATwV x(1) oe xpovikd
BIdoTNua piag nepiédou, ag nouue yia t € [0, T).
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BIdoTNua piag nepiédou, ag nouue yia t € [0, T).

@ AnAadr, Ba anodwGCoUE GTOV MOIOTIKO OPO GTOIXEIWDEG I Bacikd crua
pia nmié ‘padnuarkn” xpold. Ekeivn, Tng cuvdaptnong BAaong.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd orjuara: Miyadikd ekBetika (1)

@ Baoikd eival Ta orjuaTta nou NAnEouv TG €ENG dUo MpodiaypaPEG.
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@ Baoikd eival Ta orjuaTta nou NAnEouv TG €ENG dUo MpodiaypaPEG.
@ XpnoiuonoloUvral yia Va KaTaokeUAooUV [id eupeia kal Xproiun T4En
ONUATWV.
@ H andkpion evég I X.A. cuotAparog © éva Baoikd ohpa eivar anhr.
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@ XpnoiuonoloUvral yia Va KaTaokeUAooUV [id eupeia kal Xproiun T4En
ONUATWV.
@ H andkpion evég I X.A. cuotAparog © éva Baoikd ohpa eivar anhr.

@ H andkpion evég XA ouomuarog oto x(1) = &St s € C eiva

v(t) = /+OO h(T) x(t — 7) T = /+OO h(7) S(F=7) gr

_T oo ] t
= é° {/ h(T) e_STdT} = H(s) e*. M
H(s)
st

Aéue 611 10 PIyadikd ekBeTIkO e eival uia 1dlocuvdaptnon Tou XA,

CUCTANATOG KAl N TIUA H(s) eival n 18iomun (eigenvalue) nou aviicToIxel

omv 1ISlocuvdpmon e’
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd orjuara: Miyadikd ekBeTika (2)

[ X.A. obompu

H(s) oSt

@ Ag unorteBei 61 1o orua nou dieyeipel 1o I X.A. cUoTnua avaAiUeTal o€

3
x(t) = Z o %' @)
k=1
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[ X.A. obompu

H(s) oSt

@ Ag unorteBei 61 1o orua nou dieyeipel 1o I X.A. cUoTnua avaAiUeTal o€

3
x(t) = Z ay e
k=1

@ Av eqpapudooupe v eticwon (1) yia KaBeuid cuviIoTwoA ToU
aBpoioparog (2) naipvoupe TG anokpicelg ay H(s) €% f k= 1,2,3.

@
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd orjuara: Miyadikd ekBeTikd (2)

[ X.A. obompa H(s) oSt

@ Ag unorteBei 61 1o orua nou dieyeipel 1o I X.A. cUoTnua avaAiUeTal o€

3
x(t) = Z o %' @)
k=1

@ Av eqpapudooupe v eticwon (1) yia KaBeuid cuviIoTwoA ToU
aBpoioparog (2) naipvoupe TG anokpicelg ay H(s) €% f k= 1,2,3.

@ Onodre epapudloviag TNV apxn TNG unéPBeong, N NANPENG AnoKPIoh ToU
I X.A. ouctijuarog ot diéyepon x(1) nou diveral and myv (2) eivai
v(1) = Yo a H(se) &%,
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd onuara: Miyadika ekBetikd (3)

@ AnAadn, av yvwpitoupe TiG 1310mpéG H(sy ), TéTE N andkpion o éva
YPAUUIKO ouvdUaoud LIYAdIKWY EKBETIKWY JUNoPei va urnoAoyIioTel
aneuBeiac.

Avdiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 8/90



Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd onuara: Miyadika ekBetikd (3)

@ AnAadn, av yvwpifoupe TiG 1dioTiuég H(s, ), 1é1e n andkpion o éva
VPAUMIKO CUVOUAONS HIYABIKWY EKBETIKWV UNOPE] VA UNoAoyIoTE!
aneuBeiac.

@ Ba PJENETNOOULE TNV avanapAcTacn NePIOdIKWY CNUATWY Ue OpouG TNG
oelpdg Fourier (aBpoicuara aviacTIKWV EKBETIKWY). 8a UAG anaoxoAoel
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd onuara: Miyadika ekBetikd (3)

@ AnAadn, av yvwpifoupe TiG 1dioTiuég H(s, ), 1é1e n andkpion o éva
VPAUMIKO CUVOUAONS HIYABIKWY EKBETIKWV UNOPE] VA UNoAoyIoTE!
aneuBeiac.

@ Ba PJENETNOOULE TNV avanapAcTacn NePIOdIKWY CNUATWY Ue OpouG TNG
oelpdg Fourier (aBpoicuara aviacTIKWV EKBETIKWY). 8a UAG anaoxoAoel
n avdAAucon evog NePIodIKoOU OAPATOC WG YPAUUIKOU GuUvOUACoU
CPUOVIK®V.

@ Enéxraon 1ng avdaiuong Fourier ce pn-nepiodikd orfuaTa (METACXNUATIOHOG
Fourier), 6nou Ba xpnoiuonoin8ouv OAOKANPWHIATA PAVIAGTIKWY EKBETIKWY,
Ba yivel oTo eENOPEVO KEPAAIO.

Avdéiuon Fourier yia neplodika oruara ouvexoug xpovou 8/90



Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

Baoikd onuara: Miyadika ekBetikd (3)

@ AnAadn, av yvwpifoupe TiG 1dioTiuég H(s, ), 1é1e n andkpion o éva
YOOAUMIKO cuvOUAouS UIYadIKWV EKBETIKWV UNMOPEl va UroAoyIoTel
aneuBeiac.

@ Ba PJENETNOOULE TNV avanapAcTacn NePIOdIKWY CNUATWY Ue OpouG TNG
oelpdg Fourier (aBpoicuara aviacTIKWV EKBETIKWY). 8a UAG anaoxoAoel
n avdAAucon evog NePIodIKoOU OAPATOC WG YPAUUIKOU GuUvOUACoU
CPUOVIK®V.

@ Enéxraon 1ng avdaiuong Fourier ce pn-nepiodikd orfuaTa (METACXNUATIOHOG
Fourier), 6nou Ba xpnoiuonoin8ouv OAOKANPWHIATA PAVIAGTIKWY EKBETIKWY,
Ba yivel oTo eENOPEVO KEPAAIO.

@ [levikeuon Tou peracxnuaropou Fourier oto petaoxnuanoud Laplace
(oAoKANPWUATA PIYadIKWV eKBETIKWY) Ba enixelpnBei oto ueBenduevo
Ke@AAAIo.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

lotopikny avadpopn (1)

@ H15€éa xpnoiuonoinong TRIYWVOUETPIKWY aBpoICUATWY YIa TNV NEPIYOAPN
nePIODIKWY Palvouévwy anodideTal oToug apxaious BaBulwvioug.
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@ H15€éa xpnoiuonoinong TRIYWVOUETPIKWY aBpoICUATWY YIa TNV NEPIYOAPN
nePIODIKWY Palvouévwy anodideTal oToug apxaious BaBulwvioug.

@ O L. Euler to 1748 xpnoiuonoince TplywVOUETOIKA aBpoiouara Kartd mn
MEAETN TNG KIVvNONG MIAG MAAAOUEVNG XOPONC.
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@ H15€éa xpnoiuonoinong TRIYWVOUETPIKWY aBpoICUATWY YIa TNV NEPIYOAPN
nePIODIKWY Palvouévwy anodideTal oToug apxaious BaBulwvioug.

@ O L. Euler to 1748 xpnoiuonoince TplywVOUETOIKA aBpoiouara Kartd mn
MEAETN TNG KIVNONG MIAG NAAAOPEVNG XOPDNG.

@ O D. Bernoulli To 1753 ioxupiotnke o1l OAEG Ol PUOIKEG KIVACEIG UIAG
NaAAOUEVNG X0PdNG Ba unopoUcav va neplypagouyv ws aBpoicua
CPHOVIK®V.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

lotopikny avadpopn (1)

@ H15€éa xpnoiuonoinong TRIYWVOUETPIKWY aBpoICUATWY YIa TNV NEPIYOAPN
nePIODIKWY Palvouévwy anodideTal oToug apxaious BaBulwvioug.

@ O L. Euler to 1748 xpnoiuonoince TplywVOUETOIKA aBpoiouara Kartd mn
MEAETN TNG KIVvNONG MIAG MAAAOUEVNG XOPONC.

@ O D. Bernoulli To 1753 ioxupiotnke o1l OAEG Ol PUOIKEG KIVACEIG UIAG
NaAAOUEVNG X0PdNG Ba unopoUcav va neplypagouyv ws aBpoicua
CPHOVIK®V.

@ To 1759, n kpimikr Tou Euler, aA\d kupiwg Tou J. L. Lagrange, cuvérteive otnv
eyKkataAnyn Twv TPIYWVOLETPIKWY oelpwv. O Lagrange dev unopouce va
QavTaoTel Nwe éva nNeplodikd oNUAa e acuvexeleg (M.X. €vag neplodikog
TETPAYWVIKOS MAAUOG) Ba unopoUce va avaAuBei wg ABpoIoua NUITOVWYV
KAl CUVNUITOTWY GE GUXVATNTEG MOoU €ival akEPAIa MOAANAACIA UIAG
BepeNiwdoug, dNAAdN WG TPIYWVOUETPIKN OeIpd.

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou 9/90



Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

loTopikn avadpoun (2)

@ Micd aiwva apydtepa, o J. B. Fourier Eavaxpnoiuonoinoe T€Toleg OeIpeG
OTN HJEAETN ToU MPOoBAAUATOG TNG BIAdoong BepudnTag Kal enetéreive
Bewpia kal yia TNV avAAuon UN-NeEPIOdIKWY ONPATWYV JECW TOU OUWVUIOU
UETAoXNUATICHOU.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

loTopikn avadpoun (2)

@ Miocd aiwva apydrepa, o J. B. Fourier Eavaxpnoiuonoinoe 1étoleg oeipéq
OTN HJEAETN ToU MPOoBAAUATOG TNG BIAdoong BepudnTag Kal enetéreive
Bewpia kal yia TNV avAAuon UN-NeEPIOdIKWY ONPATWYV JECW TOU OUWVUIOU
UETAoXNUATICHOU.

@ H epyaocia tou Fourier unopArBnke npog dnuocieuon yia Npwin popd 1o
1807. Luvavince Ouwg TNV apvNTIKK KOITIKM Tou Lagrange kai napd m
BeTIKr avTueTwnIon TG and Toug Lacroix, Monge kai Laplace,
dnuooieutnke Petd 15 oAdkAnpa xpdvia.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

loTopikn avadpoun (2)

@ Miocd aiwva apydrepa, o J. B. Fourier Eavaxpnoiuonoinoe 1étoleg oeipéq
OTN HJEAETN ToU MPOoBAAUATOG TNG BIAdoong BepudnTag Kal enetéreive
Bewpia kal yia TNV avAAuon UN-NeEPIOdIKWY ONPATWYV JECW TOU OUWVUIOU
UETAoXNUATICHOU.

@ H epyaocia tou Fourier unopArBnke npog dnuocieuon yia Npwin popd 1o
1807. Luvavince Ouwg TNV apvNTIKK KOITIKM Tou Lagrange kai napd m
BeTIKr avTueTwnIon TG and Toug Lacroix, Monge kai Laplace,
dnuooieutnke Petd 15 oAdkAnpa xpdvia.

@ H aAnBeia eival nwg n auotner Beuelinon NG Bewpiag eixe KANoleg
eMeieig I onoieg cupnAnpwoe apydtepa o P. L. Dirichlet o 1829. O
ouvenkeg Dirichlet meplypd@ouv orjuara nou cnaviwg anaviwvtal otV
npden.

Avdiuon Fourier yia nepiodika oruara ouvexoug Xxpovou
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

@ X1a péoa NG dekaetiag Tou 1960, n avakdAuyn’ Tou ypriyopou
petaoxnuanouoU Fourier anéd toug Cooley kai Tuckey avalwnUpwoe To
evdlapeépov yia TNV avAiuon Fourier, eneidr), JEIWVOVIAG TO UMOAOYIOTIKO
KOOTOG, MPOGEPEPE TN duVATATNTA EVOWHATWONG TNG AVAAUCNG CE
MOAEG MPAKTIKEG EPAPUOYEG, M.X. KwdIKornoinon, avaAucon ¢AacuaTog,
enetepyaoia eikdovag, opINIAG K.0 K.
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Andkpion I X.A. cuoctiuarog L.X. o€ uiyadika ekBeTKA

lotopikr) avadpopn (3)

@ X1a péoa NG dekaetiag Tou 1960, n avakdAuyn’ Tou ypriyopou
petaoxnuanouoU Fourier anéd toug Cooley kai Tuckey avalwnUpwoe To
evllapépovV yia TV avaiuon Fourier, eneidnr, JEIWVOVTAG TO UMNOAOYIOTIKO
KOOTOG, MPOGEPEPE TN duVATATNTA EVOWHATWONG TNG AVAAUCNG CE
MOAEG MPAKTIKEG EPAPUOYEG, M.X. KwdIKornoinon, avaAucon ¢AacuaTog,
enetepyaoia eikdovag, opINIAG K.0 K.

@ AlaniotwBnke apydtepa ot N avakAiuyn Twv Cooley-Tuckey dev nrav
arnokAeiotikr. O Gauss kal apydtepa amn autdv, o Lanczos eixav tepdora
OUMBOAN oTnv avaiuon Fourier SIaKPITWV CNPATWY KAl CUCTNHATWY MOAU
npiv Toug Cooley kai Tuckey.
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

MNeplodika onuara - APUOVIKEG

@ ‘Eva nepiodikd onpa ikavoroiei T oxéon 3T # 0: x(f + T) = x(t). Vt.
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

MNeplodika onuara - APUOVIKEG

@ ‘Eva nepiodikd onpa ikavoroiei T oxéon 3T # 0: x(f + T) = x(t). Vt.

@ Mepiodika orpara eival ol NuITovoeideic cuvapmoeig x(1) = coswgt 1

x() = sinwot kal Ta paviaoTiké exkBetkd x(1) = /0T, drou wq efvain

BepeNwdng (KUKAIKN) ouxvotnTa petpouevn oe rad/sec kail Tp = 2—75 eival

n BepeNwdng nNepiodog PUETPOUPEVN CE sec.
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

MNeplodika onuara - APUOVIKEG

@ ‘Eva nepiodikd onpa ikavoroiei T oxéon 3T # 0: x(f + T) = x(t). Vt.

@ [lepiodikd onuara eival ol NUITOVoeEIdEic CUVAPTACEIG x(f) = coswpt N

x() = sinwot kal Ta paviaoTiké exkBetkd x(1) = /0T, drou wq efvain
27

BepeNwdng (KUKAIKN) ouxvotnTa petpouevn oe rad/sec kail Tp = o eival
n BepeNwdng nNepiodog PUETPOUPEVN CE sec.

@ QG apuoVIkéG opioupe Ta onuara ¢y (t) = ok wol o — 0,+1,42,...,
TWV oroiwv N BeueNwdng cuxvotnTa eival akEPaio MOANANAACIO TNG wo.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

MpoBANua

e H avanapdoraon evég nepiodikou orparog x(1) pe nepiodo Ty wg
YPAUUIKOU CUVOUAOUOU APPOVIKWY

“+00
x( =Y a kol ®)

k=—00
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“+00
x( =Y a kol ®)

k=—00

@ lNa k = 0 éxoupe To 0TaBepd 6po N dpo dc
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e H avanapdoraon evég nepiodikou orparog x(1) pe nepiodo Ty wg
YPAUUIKOU CUVOUAOUOU APPOVIKWY

+oo
x()= > a kol @)
k=—00
@ lNa k = 0 éxoupe To 0TaBepd 6po N dpo dc
@ lNa k = =£1 npokUnTouv ol BACIKES CUVICTWOEG Mou €xouv nepiodo T
(MPWTEG APUOVIKEC)
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

MpoBANua

e H avanapdoraon evég nepiodikou orparog x(1) pe nepiodo Ty wg
YPAUUIKOU CUVOUAOUOU APPOVIKWY

+oo .
x( =Y a kol ®)
k=—00
@ Na k = 0 éxoupe 10 oTaBEPS OPO I GPO dc
@ lNa k = =£1 npokUnTouv ol BACIKES CUVICTWOEG Mou €xouv nepiodo T
(MPWTEG APUOVIKEC)
@ lNa k = £2: éxoupe TIG CUVICTWOECG Nuicelag Nepiddou (BINAAGcIAg
ouxvaTNTag), SNAadn TG deUTEPES APUOVIKEG K.O K., EVW
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

MpoBANua

e H avanapdoraon evég nepiodikou orparog x(1) pe nepiodo Ty wg
YPAUUIKOU CUVOUAOUOU APPOVIKWY

“+00

x()= > a kol

k=—00
@ lNa k = 0 éxoupe To 0TaBepd 6po N dpo dc

@ lNa k = =£1 npokUnTouv ol BACIKES CUVICTWOEG Mou €xouv nepiodo T
(MPWTEG APUOVIKEC)

@ lNa k = £2: éxoupe TIG CUVICTWOECG Nuicelag Nepiddou (BINAAGcIAg
ouxvaTNTag), SNAadn TG deUTEPES APUOVIKEG K.O K., EVW

@ Na k = £N npokunrouv ol NIoOGTEC APUOVIKEG,.

(€))

Avdéiuon Fourier yia nepliodika oruara ouvexoug Xxpovou
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

@ AVIIKEIUEVIKOG Uag okondg: Mwe B8a npoodlopiGoue TOUG CUVIEAEOTEG
a, otnv (3);
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

@ AVIIKEIUEVIKOG Uag okondg: Mwe B8a npoodlopiGoue TOUG CUVIEAEOTEG
a, otnv (3);

@ Oa avriyetwnicouue TV (3) G €éva eupUtepo NAdICIO WG avanapdoTacn
€evog NeplodIkoU CAPATOG GAV YPAUUIKOU CUVOUACUOU BACIKWY CNHATWY,
4rou 1a BAcIKA orjuaTra Ba avrioToIxoUv O€ CUVAPTNoEIS BAons. ‘Ouwg ol
ouvapTNoeIg BAong npoUnoBéTouy éva diavuouarTkod xwpo (vector
space).
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

Mapddeiypa 4.1

_ 1
02—0_2—5

o Eowx() =32 . aq ek peqp=1.aq=a = 1

KAl s = d_3 = %
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Mapddeiypa 4.1

o Eowx() =32 . aq ek peqp=1.aq=a =
KAl s = d_3 = %
@ AVIIKABIOTWVTAG naipvouue

1
A

1 . 5 1. & 5
x(t) = ]_I_Z(e/27rf_|_e 127#)_1_5(6/47#_1_6 j47T'I')_|_
'| a )
-|—§(e’67”—|—e 16’7'('1’)
1 2
= 1+Ecos27r7‘+00347r1‘+ gcosém‘.

YnépBeon apUOVIKWY

_ _ 1
02—0_2—5

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

BaBuwrd nedio (scalar field)

Eival éva cUvolo apiBuwv nou eival KASIoTO we MPogG TNV NpdcBeon Kal ToV
noAaniaciacpd. ‘Eotw x, y,z € K. loxUouv ol €E1G IB1I0TNTEG :

@ avriuetaBetikn (commutative) x +y =y +x. Xy =y - X

Mapadeiyuara nedinv: R, C kar Q.

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xpovou
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Eival éva cUvolo apiBuwv nou eival KASIoTO we MPogG TNV NpdcBeon Kal ToV
noAaniaciacpd. ‘Eotw x, y,z € K. loxUouv ol €E1G IB1I0TNTEG :

@ avriuetaBetikn (commutative) x +y =y +x. Xy =y - X

@ npoceTalpIoTkn (associative) (x + y) +z = x + (y + z).
(x-y)'zzx-(y~z)

Mapadeiyuara nedinv: R, C kar Q.

v
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Eival éva cUvolo apiBuwv nou eival KASIoTO we MPogG TNV NpdcBeon Kal ToV
noAaniaciacpd. ‘Eotw x, y,z € K. loxUouv ol €E1G IB1I0TNTEG :

@ avryeraBetikn (commutative) x +y =y +x,x -y =y - x

@ npoceTalpIoTkn (associative) (x + y) +z = x + (y + z).
(x-y)-z=x-(y-2)

@ eniueploTikn (distributive) 1816TNTa TOU NOAAANAACIACHOU WG NPOG TNV
npdoBeon x - (y +2z) = (x-y) + (x - 2).

Mapadeiyuara nedinv: R, C kar Q.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

BaBuwrd nedio (scalar field)

Eival éva cUvolo apiBuwv nou eival KASIoTO we MPogG TNV NpdcBeon Kal ToV
noAaniaciacpd. ‘Eotw x, y,z € K. loxUouv ol €E1G IB1I0TNTEG :
@ avryeraBetikn (commutative) x +y =y +x,x -y =y - x
@ npoceTalpIoTkn (associative) (x + y) +z = x + (y + z).
(x-¥)-z=x-(y-2)
@ eniueploTikn (distributive) 1816TNTa TOU NOAAANAACIACHOU WG NPOG TNV
npdoBeon x - (y +2z) = (x-y) + (x - 2).
@ Yndpxel oudérepo oroixeio (null element), nou cupBoAiletal pe 0 € K yia

NV NpdoBeon kai 1 € K yia tov noAMariaciacud, wore x + 0 = x,
x-1=x.

Mapadeiyuara nedinv: R, C kar Q.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

BaBuwrd nedio (scalar field)

Eival éva cUvolo apiBuwv nou eival KASIoTO we MPogG TNV NpdcBeon Kal ToV
noAaniaciacpd. ‘Eotw x, y,z € K. loxUouv ol €E1G IB1I0TNTEG :

@ avriuetaBetikn (commutative) x +y =y +x. Xy =y - X

@ npoceTalpIoTkn (associative) (x + y) +z = x + (y + z).
(x-y)-z=x-(y-2)

@ eniueploTikn (distributive) 1816TNTa TOU NOAAANAACIACHOU WG NPOG TNV
npdoBeon x - (y +2z) = (x-y) + (x - 2).

@ Yndpxel oudérepo oroixeio (null element), nou cupBoAiletal pe 0 € K yia
NV NpdoBeon kai 1 € I yia Tov noAanAaciaoud, wote x + 0 = x,
x-1=x.

@ ‘OAa ta oroixeia Tou K éxouv évav avriorpo@o nou avrikel oto K wg npog
NV NEdoBeaon (Mou cuvnBwG ArMoKaAeiTal aviiBeTog) kal OAA Ta OToIXeia
Tou K ektdg Tou 0 éxouv évav aviioTpoPo WG MPOG TOV MOAANAACIACUO.

Mapadeiyuara nedinv: R, C kar Q.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Aiavuoparnkédg xwpog S oro nedio R A C (1)

@ Eival éva ouvoho oroixeiwv X, i, Z € S nou Aéyovral diaviouara yia Ta
onoia opilovrai:
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Aiavuoparnkédg xwpog S oro nedio R A C (1)

@ Eival éva ouvoho oroixeiwv X, i, Z € S nou Aéyovral diaviouara yia Ta
onoia opilovrai:
@ n npdoBeon dUo dlavuoudtwy rou divel SIdvuoua Kal
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Aiavuoparnkédg xwpog S oro nedio R A C (1)

@ Eival éva ouvoho oroixeiwv X, i, Z € S nou Aéyovral diaviouara yia Ta
onoia opilovrai:
@ n npdoBeon dUo dlavuoudtwy rou divel SIdvuoua Kal
@ o noMaraciacudg evdg diaviouarog eni éva NPAaypaTnko f hiyadikd
apiBuo et apiotepwv nou divel didvuoua.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Aiavuoparnkédg xwpog S oro nedio R A C (1)

@ Eival éva ouvoho oroixeiwv X, i, Z € S nou Aéyovral diaviouara yia Ta
onoia opilovrai;

@ n npdoBeon dUo dlavuoudtwy rou divel SIdvuoua Kal
@ o noMaraciacudg evdg diaviouarog eni éva NPAaypaTnko f hiyadikd
apiBuo et apiotepwv nou divel didvuoua.
@ To S eival kAelo16 WG NPoG T dlavuouankr MPdcBeon Kal Tov
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Aiavuopankédg xwpog S oro nedio R A C (2)

@ 'Ynaptn aviiBerou diavioparog VX € S Iy € S: X+ y = 0.
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Aiavuopankédg xwpog S oro nedio R A C (2)
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@ la 10 oudétepo oroixeio Tou BaBuwrou noAaniaciacpou 1 € R ioxvel
VXeS:1Xx=X
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@ la 10 oudétepo oroixeio Tou BaBuwrou noAaniaciacpou 1 € R ioxvel
VXeS:1Xx=X

e Enpepiotkég 1diémreg: Vx € S, a,b € R: a(bx) = (ab) X,
(a+b)x = (ax) + (bX)ka VX, y € S.a € R: a(X+y) = (ax) + (ay).
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@ Tunikd Napddelyua evog diavuouarnkou xwpou eival To ouvoro R” twv
MEAYUATIK@WV dIavUCHATWV CTAANG MeyEBoug n X 1,
X=x=(x3,%,...,%) 6noux € R,i=1,2,... nka
TEAEOTNG AVACTPOPNG.

T eivai o
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@ Eival npo@avég on avriotoixa opileral €vag dIavuCHATIKOG XWEOG NAVQ
orto nedio C.
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@ Eival npo@avég on avriotoixa opileral €vag dIavuCHATIKOG XWEOG NAVQ
oro nedio C.
@ YUYKPOTOUV JIaVUCLIATIKOUG XWPEOUG
@ ol cuvexeig cuvapticelg x(1) via t € [h, f]
@ o1 cuvexeig cuvapticers ¢(s) yias=a+jb € C, éravs € C C C.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AlavuouaTIKOG UNOXWPOG

@ 'Eva un kevd olvoro M C S evédg Siavuouarikol xwpou S eivarl évag
BIAVUOHATIKOG UNoxwpeog (A YIA CUVTOHIa anA®G Unoxwpog) Tou S, edv o
neplopIouds Twv Npdtewv oto M, kaBiotd 1o cuvoro M diavuouarnkd
XWEO.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AlavuouaTIKOG UNOXWPOG

@ 'Eva un kevd olvoro M C S evédg Siavuouarikol xwpou S eivarl évag
BIAVUOHATIKOG UNoxwpeog (A YIA CUVTOHIa anA®G Unoxwpog) Tou S, edv o
neplopIouds Twv Npdtewv oto M, kaBiotd 1o cuvoro M diavuouarnkd
XWEO.
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0e M.
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xwpou R3 eivai ol efAg:
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AlavuouaTIKOG UNOXWPOG
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Q noaopxn.

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou 19/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

loauuikég cuvduaouog (1)

@ ‘Evag ypaupIKoG ouvduaoudg diavucpdtwv X € S, i = 1,2, ..., n, eiva
éva (dlavuouarko) ABpoicua NG HOPPNG

G])a+02)?2+...+0n)?n énoua1,a2,...,anER.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

loauuikég cuvduaouog (1)

@ ‘Evag ypaupIKoG ouvduaoudg diavucpdtwv X € S, i = 1,2, ..., n, eiva
éva (Siavuouanko) A8poicua NG HOPPNG

aiXy + Xo + ...+ apX, Snou ay, @, ..., a, € R
o Tadlaviopara X, € S, i = 1,2,...,n, N&yovial YpaUUIKWS €EapTNUéEVA av
undpXouv ap, ds, . . ., A, € R éxi d\ol undév 1étolol WoTe
aiX; + aXo+ ...+ apx, =0 4
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

loauuikég cuvduaouog (1)

@ ‘Evag ypaupIKoG ouvduaoudg diavucpdtwv X € S, i = 1,2, ..., n, eiva
éva (Siavuouanko) A8poicua NG HOPPNG
aiXy + Xo + ...+ apX, Snou ay, @, ..., a, € R
o Tadlaviopara X, € S, i = 1,2,...,n, N&yovial YpaUUIKWS €EapTNUéEVA av
undpXouv ap, ds, . . ., A, € R éxi d\ol undév 1étolol WoTe
aX)+ X+ ...+ aX, =0 7))
@ Tadiaviouara X, € S.i= 1,2, ...,n, Aéyovial ypauUIK®OG avetdptnra av
n (4) aAnBelel pyévo étava; = ap = ... = a, = 0.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

loAUMIKOG cuvdUAouOG (2)

@ Eorw X = {X1, %, ..., X%, }. Mapdyov civoro (span) Tou X eivai 10
GUVOAO TV YPAUUIKWY CUVOUACU®Y AUTWY TwV JIaVUCUATWY, dSnAadn

span(X) ={y: v=axXi+ X% + ...+ aX,, a1, a,...,a, € R}
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loAUMIKOG cuvdUAouOG (2)

@ Eorw X = {X1, %, ..., X%, }. Mapdyov civoro (span) Tou X eivai 10
OUVOAO TWV YPAUMIK®WY CUVOUACUWY AUTWV TwV dIavuouatwy, dnAadn

span(X) ={y: v=axXi+ X% + ...+ aX,, a1, a,...,a, € R}

@ ‘Evag ypauuikég ouvduacuog diavucudATwy Jnopel va xpnoionoinBei yia
va oxnuaricel évav auBaipero unox@wpo evog SiIavuouankoy XWPou,
eneidr) 1o span(X’) eival unoxwpog Tou S.
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@ Eorw X = {X1, %, ..., X%, }. Mapdyov civoro (span) Tou X eivai 10
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@ ‘Evag ypauuikég ouvduacuog diavucudATwy Jnopel va xpnoionoinBei yia
va oxnuaricel évav auBaipero unox@wpo evog SiIavuouankoy XWPou,
eneidn) 1o span(X’) eival unoxwpog Tou S.

@ Avayvwpiloupe o1 n (3) oe cuvduaouod PE To YEYOVOG OTI Ol CUVEXEIC
npayuankég cuvaptioeig x(t) yia t € [t, ] cuykportouv éva
dlavuouaTnko xwpeo (dpa Kal ol CUVEXEIG NEPIOBIKEG CUVAPTACEIG AV
HEAETNBoUV oe éva dIdoTnua hIag Nepiddou) eunintel otn culATNOoN JAG
nepi UNoXwpPwV.
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loAUMIKOG cuvdUAouOG (2)

@ Eorw X = {X1, %, ..., X%, }. Mapdyov civoro (span) Tou X eivai 10
OUVOAO TWV YPAUMIK®WY CUVOUACUWY AUTWV TwV dIavuouatwy, dnAadn

span(X) ={y: v=axXi+ X% + ...+ aX,, a1, a,...,a, € R}

@ ‘Evag ypauuikég ouvduacuog diavucudATwy Jnopel va xpnoionoinBei yia
va oxnuaricel évav auBaipero unox@wpo evog SiIavuouankoy XWPou,
eneidn) 1o span(X’) eival unoxwpog Tou S.

@ Avayvwpiloupe o1 n (3) oe cuvduaouod PE To YEYOVOG OTI Ol CUVEXEIC
npayuankég cuvaptioeig x(t) yia t € [t, ] cuykportouv éva
dlavuouaTnko xwpeo (dpa Kal ol CUVEXEIG NEPIOBIKEG CUVAPTACEIG AV
HEAETNBoUV oe éva dIdoTnua hIag Nepiddou) eunintel otn culATNOoN JAG
nepi UNoXwpPwV.

@ Epefnic S eival o Slavuouankds XwPog TwV CUVEX®MY CUVAPTACEWV HIAG
avetdpmng petapAnmg 1 (dnAadn onudrwv) yia t € [f, 2] ndvw oro R.

Avdaiuon Fourier yia nepIodIKG oruaTa ouvexoug Xpovou 21/90




Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

YuvapTtnoeIg o€ diavuouaTkoUg XWPougs: Ecwrepikd yivouevo

@ Eivar ouvaptnon duo onudrwv x(1) kai y(1) via t € [, 1], BnAadn
< x(1),y(t) >: S x § = R, nou napdyei 1 BaBuwm Tpr

< x(), y() >= / " (1) (1) ot

H
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

YuvapTtnoeIg o€ diavuouaTkoUg XWPougs: Ecwrepikd yivouevo

@ Eivar ouvaptnon duo onudrwv x(1) kai y(1) via t € [, 1], BnAadn
< x(1),y(t) >: S x § = R, nou napdyei 1 BaBuwm Tpr

ta
< x(t),y(t) >= / x(1) y(t) dt.
H
@ Meplypdgel Ndéoo poidtouv duo onuara x(1) kai y(t), kar avaloyia pe mv
MPOoBoAN evog dlaviouarog G €éva AAko ortov TpiodidoTtaro EukAeidelo
XWPEO.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

YuvapTtnoeIg o€ diavuouaTkoUg XWPougs: Ecwrepikd yivouevo

@ Eival cuvdptnon duo onudrwv x(1) kai y(t) yia t € [, 1], dSnAadh
< x(1),y(t) >: S x § = R, nou napdyei 1 BaBuwm Tpr

< x(), y() >= / " (1) (1) ot
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Mapadeiypara Bacewv

@ O1 cuvnuitovoeldeic cuvapTnoelg oe dIAcTNUA UIag nepiddou ue
KATAGAANAN KAVOVIKOMOINCN CUYKEOTOUV I 0pBOKAVOVIKT) BACN Mou
aglonoleital otnv enékracn ce celpd Fourier.

@ lNa 1 cuvnuitovoeldeic cuvaptoelg, d8poioua, diapdpion Kal
oAokArpwon odnyouv NdAl ce cuvnuitoeldeic cuvaptoelg. Touto
OUVADEI JUE TA MOIOTIKA XAPAKTNPICTIKA eVOG BACIKOU CNUATOG,

@ Ta @avraoTikd ekBeTKd oe dIAoTNUA HIAG NePIOdoU, Ue KATAAANAN
KQVOVIKOMOINGON, GUYKPOTOUV €niong WA 0pBoKAvoVIKn Baon.

@ Extoc and 1n oelpd Fourier GMeg didonueg celpég eival ol

@ oeipég Legendre nou xpnaoiuonololv Ta noAu®vupa Legendre wg
ouvaptnoelg Baong
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Mapadeiypara Bacewv

@ O1 cuvnuitovoeldeic cuvapTnoelg oe dIAcTNUA UIag nepiddou ue
KATAGAANAN KAVOVIKOMOINCN CUYKEOTOUV I 0pBOKAVOVIKT) BACN Mou
aglonoleital otnv enékracn ce celpd Fourier.

@ lNa 1 cuvnuitovoeldeic cuvaptoelg, d8poioua, diapdpion Kal
oAokArpwon odnyouv NdAl ce cuvnuitoeldeic cuvaptoelg. Touto
OUVADEI JUE TA MOIOTIKA XAPAKTNPICTIKA eVOG BACIKOU CNUATOG,

@ Ta @avraoTikd ekBeTKd oe dIAoTNUA HIAG NePIOdoU, Ue KATAAANAN
KQVOVIKOMOINGON, GUYKPOTOUV €niong WA 0pBoKAvoVIKn Baon.
@ Extoc and 1n oelpd Fourier GMeg didonueg celpég eival ol
@ oeipég Legendre nou xpnaoiuonololv Ta noAu®vupa Legendre wg
ouvaptnoelg Baong
@ oeipéc Laguerre Mou xpNoIUOMoIoUV TA OPWVUNA MOAUMVULIA WG
ouvapmoeig Baong
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Mapadeiypara Bacewv

@ O1 cuvnuitovoeldeic cuvapTnoelg oe dIAcTNUA UIag nepiddou ue
KATAGAANAN KAVOVIKOMOINCN CUYKEOTOUV I 0pBOKAVOVIKT) BACN Mou
aglonoleital otnv enékracn ce celpd Fourier.

@ lNa 1 cuvnuitovoeldeic cuvaptoelg, d8poioua, diapdpion Kal
oAokArpwon odnyouv NdAl ce cuvnuitoeldeic cuvaptoelg. Touto
OUVADEI JUE TA MOIOTIKA XAPAKTNPICTIKA eVOG BACIKOU CNUATOG,

@ Ta @avraoTikd ekBeTKd oe dIAoTNUA HIAG NePIOdoU, Ue KATAAANAN
KQVOVIKOMOINGON, GUYKPOTOUV €niong WA 0pBoKAvoVIKn Baon.
@ Extoc and 1n oelpd Fourier GMeg didonueg celpég eival ol
@ oeipég Legendre nou xpnaoiuonololv Ta noAu®vupa Legendre wg
ouvaptnoelg Baong
@ oeipéc Laguerre Mou xpNoIUOMoIoUV TA OPWVUNA MOAUMVULIA WG
ouvapmoeig Baong
@ oeipéc Walsh mou xpnoiuonoiolV TIG OUWVUESG CUVAPTACEIG WG
OuvapTAoEIG BAONG.

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou

27/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

©ewpnua enéktaong oe oeipd (1)

@ ©a BePeNWOOUE HIa YEVIKN) Bewpia enéktaong evog CNPATOG o€ Celpd,
NG onoiag JePIKA Nepintwon Ba eival n enéktacn oe oelpd Fourier yia Tnv
elUpean TwV cuvieAeatwV g, ot (3).
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

©ewpnua enéktaong oe oeipd (1)

@ ©a BePeNWOOUE HIa YEVIKN) Bewpia enéktaong evog CNPATOG o€ Celpd,
NG onoiag JePIKA Nepintwon Ba eival n enéktacn oe oelpd Fourier yia Tnv
elUpean TwV cuvieAeatwV g, ot (3).

o ‘Eotw
400

x(N) = aneal?) ®)
n=—00
érav o1 cuvapmoelg {pn(1)} cuykporolv pia opBokavovikr Baon oto
BIAVUCHATIKS XWPO Twv onudTtwv x(1) yia t € [h, t]. ©éNloupe va Bpolue
pia npooéyyion X(t) g x(1) xpnoIuonoIbVIag Nenepacuévo NARBog
Spwv M < 0o omv (5)

£(1) = D &nenl). ©

n=—M

Avdaiuon Fourier yia neplodIka oruara ouvexoug Xpovou 28/90



Mpoanarouueva yia v efaywyn NG oeipdg Fourier

Oewpnua enéktaong oe oeipd (2)

@ Ag unorteBei 61 to M éxel enizexBei. Moid eival n kaAUutepn Npocéyyion (6)
mng (8);
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Oewpnua enéktaong oe oeipd (2)

@ Ag unorteBei 61 to M éxel enizexBei. Moid eival n kaAUutepn Npocéyyion (6)
mng (8);

@ [Mpénel va opioTel To KPITPIo KAAUTEPNG MPoceyyiong. ‘Eva 1étolo Ba
propoUce va frav n anéotacn petaty Twv x(1) kar X(1)

I = d(x(1), X(t)) = () = > anen(N)]2 . %
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Oewpnua enéktaong oe oeipd (2)

@ Ag unorteBei 61 to M éxel enizexBei. Moid eival n kaAUutepn Npocéyyion (6)
mng (8);

@ [Mpénel va opioTel To KPITPIo KAAUTEPNG MPoceyyiong. ‘Eva 1étolo Ba
propoUce va frav n anéotacn petaty Twv x(1) kar X(1)

f M
1= d(x(),50) = | [ KO~ Y @paMPat. @
h n=—M
@ Onodre npénel va Bpolue 1a a,, n = —M, ..., M, ®ote va ehaxicTroroleiral

10 I.

v
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AnodelEn Bewpnuarog enéekraong oe celpd (1)

@ Apkei

OP

0d,

A

an : 0 n=-—-M,... M

Avdéhuon Fourier yia mepIodIKa orjuara ouvexoug Xpovou 30/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AnodelEn Bewpnuarog enéekraong oe celpd (1)

@ Apkei
4 o 0 M M
anp . = n=— ce .
n aan ) I
@ ‘Exoupe
o M 17}
P = / (ot —2 ) a,,/ x() @n(t) at +
h n——M h
M M
#3030 @t [ ) ot
—M m=— f
t
= / ) at —2 Z c:,,/ x()en(t) dt + Z Z 8 8mOnm
h —_ h —Mm=—M
[7)
= / df—2Zan<x gon(f>+z
Avdéhuon Fourier yia neplc)éu(a’L anom ouvexoug xpodvou 30/90



Mpoanarouueva yia v efaywyn NG oeipdg Fourier

Anodelfn Bewpnuarog eneKTacng oe oelpad (2)

@ Onodre

P
0d,

= 0& =2 < x(1), on(t) > +28n opr =0 <

Qn, opt

an,opf = < X(T), QOn('I') > n=-—-M,...,M.
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Mpoanarouueva yia v efaywyn NG oeipdg Fourier

Anodelfn Bewpnuarog eneKTacng oe oelpad (2)

@ Onodre

P
0d,

= 0& =2 < x(1), on(t) > +28n opr =0 <

an,opf
an,opf = < X(T), QOn('I') > n=-—-M,...,M.
@ To HIKpSTEPO CPANUA MPOCEYYIONG €ival

M

to
lr2nin =/ X2(f) aft — Z ar21,opf'
h

n=—M

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 31/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AnodelEn Bewpnuarog enékraong oe oelpd (3)

@ Eneidr) ol ouvapticelg {¢n(1)} ouykporolv pia opBokavovikr BAon, 1o
x(t) pnopei va avanapactabei wg YPauUIKog CuvBUACHAG Twv
ouvapTnoewy Bdong, ondre

+00
bnowr = <)o) >=< 3 (), ) >
—+00
— Z am<80m(f)7§0n(f) >= Qn Vn ®

m=—0Q

érou Kavape xpnon g ZJrf_ o0 ImOmn = an. Vn. H (8) opilel 1o
MNENEPACHEVO TWV GUVIEAECTWV.
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Avaokonnon BewpnuUaTog EMEKTACNG O€ GeIPA

@ Eotw S o diavuouankdg xwpog Twv onpdtwy x(1) yia t € [f, ] ndvw oro
nedio R kai {pp(1)} pia opBokavovikr) Bdon Tou S. Av x(t) avarmicoera
weg x(1) = Zg:—/v ah ©n(1) dnou N cuviBwg eivar dneipo, Béloupe va
npooceyyicoupe 10 x(1) WG YPAPMIKS CUVBUACUS e MENeEPAcHEVO NANBoG
(2M + 1) cuvapTicewv 0pBOKAVOVIKAG BACNG, WOTE TO HECO TETPAYWVIKO
o@dua I va eival endxioro. Téte apkei:
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Avaokonnon BewpnuUaTog EMEKTACNG O€ GeIPA

@ Eotw S o diavuouankdg xwpog Twv onpdtwy x(1) yia t € [f, ] ndvw oro
nedio R kai {pp(1)} pia opBokavovikr) Bdon Tou S. Av x(t) avarmicoera
weg x(1) = Zg:—/v ah ©n(1) dnou N cuviBwg eivar dneipo, Béloupe va
npooceyyicoupe 10 x(1) WG YPAPMIKS CUVBUACUS e MENeEPAcHEVO NANBoG
(2M + 1) cuvapTicewv 0pBOKAVOVIKAG BACNG, WOTE TO HECO TETPAYWVIKO
o@dua I va eival endxioro. Téte apkei:

@ Ol CUVIEAEOTEG TNG MPOCEYYIONG VA EKAEYOUV

n = an =<x(1),pn(t) > n=-M,...,M )
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Avaokonnon BewpnuUaTog EMEKTACNG O€ GeIPA

@ Eotw S o diavuouankdg xwpog Twv onpdtwy x(1) yia t € [f, ] ndvw oro
nedio R kai {pp(1)} pia opBokavovikr) Bdon Tou S. Av x(t) avarmicoera
weg x(1) = Zg:—/v ah ©n(1) dnou N cuviBwg eivar dneipo, Béloupe va
npooceyyicoupe 10 x(1) WG YPAPMIKS CUVBUACUS e MENeEPAcHEVO NANBoG
(2M + 1) cuvapTicewv 0pBOKAVOVIKAG BACNG, WOTE TO HECO TETPAYWVIKO
o@dua I va eival endxioro. Téte apkei:

@ Ol CUVIEAEOTEG TNG MPOCEYYIONG VA EKAEYOUV

n = an =<x(1),pn(t) > n=-M,...,M )

@ ondre n npocéyyion divetal and v X(1) = ZnM:_ m Gn ©n(1)

Avdéiuon Fourier yia mepiodika orjuara ouvexoug Xpovou




Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Avaokonnon BewpnuUaTog EMEKTACNG O€ GeIPA

@ Eotw S o diavuouankdg xwpog Twv onpdtwy x(1) yia t € [f, ] ndvw oro
nedio R kai {pp(1)} pia opBokavovikr) Bdon Tou S. Av x(t) avarmicoera
weg x(1) = Zg:—/v ah ©n(1) dnou N cuviBwg eivar dneipo, Béloupe va
npooceyyicoupe 10 x(1) WG YPAPMIKS CUVBUACUS e MENeEPAcHEVO NANBoG
(2M + 1) cuvapTicewv 0pBOKAVOVIKAG BACNG, WOTE TO HECO TETPAYWVIKO
o@dua I va eival endxioro. Téte apkei:

@ Ol CUVIEAEOTEG TNG MPOCEYYIONG VA EKAEYOUV

n = an =<x(1),pn(t) > n=-M,...,M )

@ ondre n npocéyyion divetal and v X(1) = ZnM:_ m Gn ©n(1)

@ KAl TO HECO TETPAYWVIKO OCPANJA TNG NPOCEYYIONG €ival

f
/2:/ X2(1) ot — Z a2. 10)

h
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Maparnpnoeig

@ O deurepog 6pog G (10) epunveleral wg

M
/f2 )?2(1‘)611' — Z Z gnqm/ ©n T)cpm 1') dat
f — ul
M . M M
= Z Z Qn Qm Opm = Z C’% an
n=—Mm=—M n=—M

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 34/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Maparnpnoeig

@ O deurepog 6pog G (10) epunveleral wg

t
/ R(Hat = Z Z anam/ ©n(t)em(t) ot
h —Mm=—M

h

M

= Z Z Qn Qm Opm = Z C’% an

n=—Mm=—M n=—M

@ Avioémra Bessel: 2 > 0 = Jix PxP(tat > M a2

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 34/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Maparnpnoeig

@ O deurepog 6pog G (10) epunveleral wg

/ﬁb)“(z(f)df = zM: f: a,,am/fb%(f)@m(,) o

n=—M m=—M 1
M

M M
= Z Z Qn Qm Opm = Z C’% an

n———mMm=—M n——M
@ Avioémra Bessel: 2 > 0 = fhfz XP(Hat > M a2

@ Tautdtnra Parseval: Av M = N = oo, 1é1€ n evépyeia Tou onuatog divertal
and v

f +o0
W:/ Pt at= Y (12
h

n=—00
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

Maparnpnoeig

@ O deurepog 6pog G (10) epunveleral wg

/ﬁb)“(z(f)df = zM: f: a,,am/fb%(f)@m(,) o

n=—M m=—M 1
M

M M
= Z Z Qn Qm Opm = Z C’% an

n———mMm=—M n——M
@ Avioémra Bessel: 2 > 0 = fhfz XP(Hat > M a2

@ Tautdtnra Parseval: Av M = N = oo, 1é1€ n evépyeia Tou onuatog divertal
and v

f +o0
W:/ Pt at= Y (12
h

n=—0oo
@ O1 ouvapticelg Baong kaAouvtal MANPEIS, dTaV liIMy—oo M

= Mmool — 3 SM L, a?) = 0,Vx(1).

Avdiuon Fourier yia nepiodika orjuara ouvexoug xpovou 34/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

©ewpnua opBoywvikng apxng (Wiener-Kolmogorov)

@ AV Ol CUVTEANEOTEG Gy, KABIOTOUV EAAXIOTO TO OPANUA MPOCEYYIONG

_ [ /, * (X 3 a,,gpn(f))sz]

n=—M

dnAadr), av n andoracn tou x(1) and mv npocéyyior) Tou X(t) eiva
€AAXIOTN, TOTE TO ONUA CPAANUATOG

M

o(t) =x(t) = Y &npn(t) 13)

n=—M

eival opBoywVIo MPOG GAEG TIG CUVAPTATEIG p(1).
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Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

©ewpnua opBoywvikng apxng (Wiener-Kolmogorov)

@ AV Ol CUVTEANEOTEG Gy, KABIOTOUV EAAXIOTO TO OPANUA MPOCEYYIONG

- [ /, - 3 a,,gpn(f))sz]

n=—M

dnAadr), av n andoracn tou x(1) and mv npocéyyior) Tou X(t) eiva
€AAXIOTN, TOTE TO ONUA CPAANUATOG

M
o(t) = x(1) = > &nen(1) a3
n——M
eival opBoywVIo MPOG GAEG TIG CUVAPTATEIG p(1).

@ loxUel kal To avTioTPoPo: AV TO OrUA OCPANIATOG €ival 0PBoYWVIO MPOG
OAeg TIG (1), TéTE N andoTacn Tou x(1) and 1o X(t) eivar edxiom.

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 35/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

AnodelEn eubéog

0 0 e u
2 e _— — a 2 —
(%Jml = 0= %3 [/ﬁ (x(1) g anen(t)) ch‘} 0

n=—M

:>/ff2[x(f)— S Gnpn(Nlgm(f) dt =0 m=—M, ..., M

=< x(t) = Y &en(t), em(t) >=0 m=—M,..., M1
n—=—M

IV anddeiEn dev éyive xprion ém ol cuvaptioelg {n(1) IV _,, cuykpotolv
opBoKavoVikr BAon. ‘Apa To BeWpPNUA TNG OPBOYWVIKAG APXNG EXEl YEVIKN 10XU.

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 36/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

‘A@IEn otnv ‘Kapagikr 18akn’

Av éxoupe éva dlIavuouaTnkd XWpo onudrwv S Kal 8éNoupe va KAvoupe
ypaupikr enékraon evég onuarog x(1) € S

M
x()= D 8nea(t). (15)
n=—M

Av o1 ouvapTtAceIg ¢ (1)
@ GCUYKPOTOUV WId MANEN 1 IN-NMANPN 0pBoKavovikKh BAcH, KABE GUVTEAECTNG
unoAoyiletal xpnoigonolwvTag TNV (9) kal o uroAoyioudg eival avetdptntog
and ekeivoug YIa ToUG AANOUG CUVIEAEOTEG

Avdéiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 37/90



Mpoanarroupeva yia v e§aywyn NG oelpdg Fourier

‘A@IEn otnv ‘Kapagikr 18akn’

Av éxoupe éva dlIavuouaTnkd XWpo onudrwv S Kal 8éNoupe va KAvoupe
YPaUUIKY enéktaon evdg onparog x(1) € S

M
x()= D 8nea(t). (15)
n=—M

Av o1 ouvapTtAceIg ¢ (1)

@ CUYKPEOTOUV Wia MAREN f UN-NARPN 0PBoKAVOVIK BAGH, KABE GUVTEAECTNG
unoAoyiletal xpnoigonolwvTag TNV (9) kal o uroAoyioudg eival avetdptntog
and ekeivoug yIa ToUG AAOUG CUVTEAECTEG

@ dev CuykpoToUV 0pBoKAVOVIKA BACN, Yia va BPeBoUV Ol CUVTEAEOTEG
apkei va eniluBei 1o cuotnua eficwocewv (14), ondre o UNoAoyIouUOG
KaBevog cuvreheotn) dev yiveral avetdptnta and Toug AAOUG.

Avdiuon Fourier yia nepiodika oruara ouvexoug Xpovou 37/90



Yeipd Fourier

Yuvaptoelg Baong Twv oelpwv Fourier (1)

o ‘Eotw o1 cuvaptcelq gy (1) = cos kwot kai 2 (1) = e/kwol,

k=0,41,42,...,6n0u wy = 2777 = 27fp. EkAéyoupe wg didomua [h, f]
yIa ToV OpIGHS Tou dIavucHATKoU XwPou, To JIAcTnua piag nepidédou T

Avdéhuon Fourier yia mepliodIKa orjuara ouvexoug Xpovou 38,



Yeipd Fourier

Yuvaptoelg Baong Twv oelpwv Fourier (1)

@ ‘Eotw ol cuvaptoeig qu(f) = cos kwpt ka1 2(t) = kwot

k=0,£1,+£2,...,6n0U wg = QTW = 27fp. EkAéyoupe wg didomua [h, f]
yIa ToV OpIGHS Tou dIavucHATKoU XwPou, To JIAcTnua piag nepidédou T

@ ondre av k # n

. ) T/2
< or(1), dn(t) >= / cos kwgt cos nwot dt
—1/2

= % /T/T2/2 { cos [(k + n)wof} + cos [(k — n)wof] }df

1/2

(k+ n)wOT] +
—T/2

1/2

~2(k+ Yo

+2(k — n)wo

sin [(k — n)wot
—T/2

Avdéiuon Fourier yia mepIodIKa orjuara ouvexoug Xpovou 38,




Yeipd Fourier

Yuvaptoelg BAaong Twv oelpwv Fourier (2)

@ evoylak =n

A ~ T/2 1 T/2 .
< ox(1), Pu(t) >= / cos?(kwot)dt = 5/ [1+Cos2kwgf] o = 2.

—T/2 —T/2

Avéhuon Fourier yia mepIiodIKa orjuara ouvexoug Xpovou 39/90



Yeipd Fourier

Yuvaptoelg BAaong Twv oelpwv Fourier (2)

@ evoylak =n

A n 7/2 1 [1/2 -
< ox(1), Pu(t) >= / cos?(kwot)dt = 2/ [1+Cos2kwgf] o = 2.

—7/2 —1/2

@ Av ekA&Ew TIG cuvapmoelg (1) wg

2 2 A
wr(t) = \/;coskwof = \/;gbk(f) 16)

TOTE QUTEG €ival CUVAPTAGEIG 0OPBOKAVOVIKNG BACNG 01O JIACTNHA UIAG
nepiddou.

Avéhuon Fourier yia mepIiodIKa orjuara ouvexoug Xpovou



Yeipd Fourier

Yuvaptoelg BAaong Twv oelpwv Fourier (2)

@ evoylak =n

A n 7/2 1 [1/2 -
< ox(1), Pu(t) >= / cos? (kwot)dt = 2/ [1+Cos2kwgf] o = 2.

—T/2 —T/2

@ Av ekA&Ew TIG cuvapmoelg (1) wg

2 2 A
wr(t) = \/;coskwof = \/;gbk(f) 16)

TOTE QUTEG €ival CUVAPTAGEIG 0OPBOKAVOVIKNG BACNG 01O JIACTNHA UIAG
nepiddou.

@ Mnopei va deixtei om eival cuvapoelg opBoKAvoVIKAG BAoNG Kal ol

2
(1) = \/;sin kwot. an
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Yeipd Fourier

Yuvaptoelg Baong Twv oelpwv Fourier (3)

@ Opuoiwg

/2 .
< 5 (1), 2m(t) >= hwot (Jmuoty« g
—T/2

_ e Sk — m)wot

—1/2
7/2 7/2
_ / cos[(k — m)wof] ot + / sinf(k — m)uwof] i
—T/2 —T/2
. T k=m
1 0 k#m.
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Yeipd Fourier

Yuvaptoelg Baong Twv oelpwv Fourier (3)

@ Opuoiwg /2
< 5(),3m(1) >= / ot (Mot g
—T7/2
T/2 .
_ / Sk — m)wot
—T/2
T/2 T/2
= / cos[(k — m)wot] dt +j/ sin[(k — m)wot] at
—T/2 —T/2
. T k=m
1 0 k#m.
@ Onodre apkei va ekAeyoUv ol CUVAPTNOEIG
T jkwot
z(t) = —=&X%0 as)
k( ) \/T

WOTE VA CUYKPOTNBEI hIa 0pBOoKAVOVIKA BACN QAVIACTIKWY EKBETIKWY.
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
e t, — f; = T ouvaptoel Twv cuvaptoewv Baong (16), (17) kai (18).

Avdéiuon Fourier yia mepiodIKa oruata cuvexoug XpOvou 41



Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
e t, — f; = T ouvaptoel Twv cuvaptoewv Baong (16), (17) kai (18).

@ Av 1o onpa x(1) eival nepiodikd e nepiodo T, n enéKTacn IoXUE yia KABe t.
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
pe t, — f = T cuvapmoel Twv cuvapToewy Baong (16), (17) kai (18).

@ Av 1o onpa x(1) eival nepiodikd e nepiodo T, n enéKTacn IoXUE yia KABe t.

@ H diarnwon oxeddv napanéunel orc ouverkeg Dirichlet mou Ba
eteracTtouv apyodrepa.

Avdéiuon Fourier yia nepliodIka orjuara cuvexoug Xpovou 41



Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
pe t, — f = T cuvapmoel Twv cuvapToewy Baong (16), (17) kai (18).

@ Av 1o onpa x(1) eival nepiodikd e nepiodo T, n enéKTacn IoXUE yia KABe t.
@ H diarnwon oxeddv napanéunel orc ouverkeg Dirichlet mou Ba
eteracTtouv apyodrepa.

@ Av ikavoriolouvral ol cuvBrikeg Dirichlet, éva orjua x(t) avalderal ce
dneipo ABpoIcHA TwV NAPAKATW poppwv yiat <t < t + T:
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
pe t, — f = T cuvapmoel Twv cuvapToewy Baong (16), (17) kai (18).

@ Av 1o onpa x(1) eival nepiodikd e nepiodo T, n enéKTacn IoXUE yia KABe t.
@ H diarnwon oxeddv napanéunel orc ouverkeg Dirichlet mou Ba
eteracTtouv apyodrepa.
@ Av ikavoriolouvral ol cuvBrikeg Dirichlet, éva orjua x(t) avalderal ce
dneipo ABpoIcHA TwV NAPAKATW poppwv yiat <t < t + T:
@ TpIywvouetpikr oeipd

Qo

> + Z(c:,1 cos nwot + by, sin nwot) a9

n=1

x(1)
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong TnG celpdg Fourier (1)

@ Ixeddv kdBe orua x(t) pnopei va enexrabei oe oeipd oto JiIdoTa [t 1]
pe t, — f = T cuvapmoel Twv cuvapToewy Baong (16), (17) kai (18).

@ Av 1o onpa x(1) eival nepiodikd e nepiodo T, n enéKTacn IoXUE yia KABe t.
@ H diarnwon oxeddv napanéunel orc ouverkeg Dirichlet mou Ba
eteraotouv apydrepa.

@ Av ikavoriolouvral ol cuvBrikeg Dirichlet, éva orjua x(t) avalderal ce
dneipo ABpoIcHA TwV NAPAKATW poppwv yiat <t < t + T:
@ TpIywvouetpikr oeipd

oo
x(t) = % 4 Z(a,, cos nwot + by, sin nwot) a9
n=1
Q exBetkn ceipd
o
()= Y c, ™! ©0)
n=—00
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (2)

@ 4rou o [hAT
a = - x(t) at @n
T f'l
2 h+T
o, = ?/ x(t) cosnwot dt, n#0 22
h
o [h+T
b, = E / x(t) sin nwot dt 23)
h
1 h+T ., "
o = 7 / x(t) eIl gt (24)
h
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (2)

@ 4rou o [hAT
a = —/ x(t) at @n
T t
2 h+T
a, = ?/ x(t) cosnwot dt, n#0 22
h
o [hT
b, = E / x(t) sin nwot dt 23)
h
1 h+T , "
chn = - / x(t) eIl gt 24)
T t
@ Ma neplodikd onpa x(1) pe nepiodo T, o (19) kai (20) IoxUouv yia k&Be t
Noyw tou x(t 4 T) = x(t), Vt.
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Yeipd Fourier

Egicwoelg avaluong kal cUvBeong NG oelpdg Fourier (3)

AnodelEn yia ekBetikr) oelpd Fourier:
@ ExAéyovral ol CUVAPTAGEIG 0OPBOKAVOVIKAG BACNG
2,(1) = —= ot @5)
(1) = .
VT
Avaiuon Fourler yia mepIodika OAUATA CUVEXOUG XPOVOU 43)/90




Yeipd Fourier

Egicwoelg avaluong kal cUvBeong NG oelpdg Fourier (3)

AnodelEn yia ekBetikr) oelpd Fourier:

@ ExAéyovral ol CUVAPTAGEIG 0OPBOKAVOVIKAG BACNG

2a(f) = — et

VT

@ Mpocéyyion x(1):

M M

()= > &uan(t) = % S &, o,

n=—M n=—M

(25)

26)

Avaiuon Fourler yia mepIodika OAUATA CUVEXOUG XPOVOU

v
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Yeipd Fourier

Eflowoeic avaluong kal cuvBeaong TnG oelpdg Fourier (3)

AnodelEn yia ekBetikr) oelpd Fourier:

@ ExAéyovral ol CUVAPTAGEIG 0OPBOKAVOVIKAG BACNG

1 q
zn(t) = —= ™01, (25)

VT

@ Mpocéyyion x(1):

M

M
()= > &uan(t) = \% S &, o, 26)

n=—M n=—M

o Eneidn ol {z,(1)} eival cuvaptceig opBokavovikrig Bdong

fl+T 'I 1’]+T , 1-
=< x(Nalt)>= [ xaer=— [ x() sl an
h ﬁ h
@7

y
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong NG celpdg Fourier (4)

@ AVIKaBIoTOVTIAG Ta &, omv X(1) nou divetal and my (26) naipvouue

M 1 ) )
OED [; / () e Ineot df] ot

h

Cn

Avdéhuon Fourier yia mepiodIKa orjuara ouvexoug Xpovou

(28)




Yeipd Fourier

E&icwoelg avaluong kal oUvBeong NG celpdg Fourier (4)

@ AVIKaBIoTOVTIAG Ta &, omv X(1) nou divetal and my (26) naipvouue

M h+T ) )
HOEY [1 / x(f) eIt df] /nwot ©28)

T
n=—M i

Cn

@ o4nou avayvwpilovral ol CUVIEAECTEG TNG KBETIKNG oelpdg Fourier (24)
MoU OXETI{oVTAl JE TOUG OUVTEAEOTEG &, BIa TNG C, — %?:n A&, = VTen.
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Yeipd Fourier

E&icwoelg avaluong kal oUvBeong NG celpdg Fourier (4)

@ AVIKaBIoTOVTIAG Ta &, omv X(1) nou divetal and my (26) naipvouue

M h+T ) )
HOEY [1 / x(f) eIt df] /nwot ©28)

T
n=—M i

Cn

@ o4nou avayvwpilovral ol CUVIEAECTEG TNG KBETIKNG oelpdg Fourier (24)

MoU OXETI{oVTAl JE TOUG OUVTEAEOTEG &, BIa TNG C, — %?:n A&, = VTen.
@ MéEoo TeTPaYWVIKO CPANUA: y y
1
Po= / LH)dt— Y &GP =w— ) Tlc,f
h n=—M n=—M
w
rM
= w(i-— > laf)
n=—M
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

T M
w1 2 lel” =
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

T M
w1 2 lel” =

@ Oi ouvaptoelg Baong (25) eival nAnpeig. Modyuar
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

;M
_q_ 4 Z 2
v = 1 W ey |Cn| . @29
@ Oi ouvaptoelg Baong (25) eival nAnpeig. Modyuar

@ ‘Exoupe Ny = v — 1 |:|C—M—1 P + |lemt |2]
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

;M
_q_ 4 Z 2
v = 1 W ey |Cn| . @29
@ Oi ouvaptoelg Baong (25) eival nAnpeig. Modyuar

@ ‘Exoupe Ny = v — 1 |:|C—M—1 P + |lemt |2]

@ loxtel 0 < ny < 1, VM. EninpoocBétwg, yia M — 0o n Tautétnta Tou
Parseval ennéooer 3 °° T |ca|2 — W. Anhadn n akohousia {7y}
nepiéxel povo BeTikoUg OPOoUG.
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

;M
_q_ 4 Z 2
v = 1 W ey |Cn| . @29
@ Oi ouvaptoelg Baong (25) eival nAnpeig. Modyuar

@ ‘Exoupe Ny = v — 1 |:|C—M—1 P + |lemt |2]

@ loxtel 0 < ny < 1, VM. EninpoocBétwg, yia M — 0o n Tautétnta Tou
Parseval ennéooer 3 °° T |ca|2 — W. Anhadn n akohousia {7y}
nepiéxel povo BeTikoUg OPOoUG.

Q Enedn Ny — M1 = 0 < N1 < My, N akohouBia {ny } dev eiva
autouoa.
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (5)

@ Mértpo opaAuaTog:

T M
w1 2 lel” =

@ Oi ouvaptoelg Baong (25) eival nAnpeig. Modyuar

@ ‘Exoupe Ny = v — 1 |:|C—M—1 P + |lemt |2]

@ loxtel 0 < ny < 1, VM. EninpoocBétwg, yia M — 0o n Tautétnta Tou
Parseval ennéooer 3 °° T |ca|2 — W. Anhadn n akohousia {7y}
nepiéxel povo BeTikoUg OPOoUG.

Q Enedn Ny — M1 = 0 < N1 < My, N akohouBia {ny } dev eiva
autouoa.

© 'Apa n akolouBia CuykAivel kal CUVEN®G limy— oo v = 0.
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (6)

@ la N\ApeIg cuvaptioelg BAonc 1oxUel N TautdTNTa Tou Parseval mou uag
enimpénel va ekppAGoUlE TNV evépyeia e diacTnua Jiag nepidédou W kal
N Méon 1IoxU P = V—TV WG €fng:

htT aree aFee

2 _W_ 2
W= P at=T > e S P=—= > el @O

h n=-—00 n=—00
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Yeipd Fourier

Eflowoeic avahuong kal cuvBeong NG oelpdg Fourier (6)

@ la N\ApeIg cuvaptioelg BAonc 1oxUel N TautdTNTa Tou Parseval mou uag
enmpénel va ekppAcoUE TNV evépyela oe didotnua uiag nepidédou W kal
N Méon 1IoxU P = # WG €fng:

h+T I W™
W= h () dt =T Z ycn\2<:>p:7: Z el (30)
n=—00 n=—00

@ [a 1piywvopeTpikn oelpd Fourier n (30) Eavaypdgetal wg

T T

v 2
w 25 2 (dh+) @n

n=1

/h+Tx2(f) at = % +1 fé(a2 +b7). (32
h 2 n n’*

P =

w 1
T T
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
€néKTaon Aneipwv Spwv.
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.

@ ‘Eva nepiodiké onfua x(t) enexreiveral oe celpd Fourier oe SIAoTNUa WIAG
nepiddou av IoxUouv ol cuvenkeg Dirichlet:
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.

@ ‘Eva nepiodiké onfua x(t) enexreiveral oe celpd Fourier oe SIAoTNUa WIAG
nepiddou av IoxUouv ol cuvenkeg Dirichlet:

@ To onpa x(t) eival povooAuavia opiouévo oe SIAoTNUA pIag NepIddou T.
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.
@ ‘Eva nepiodiké onfua x(t) enexreiveral oe celpd Fourier oe SIAoTNUa WIAG
nepiddou av IoxUouv ol cuvenkeg Dirichlet:
@ To onpa x(t) eival povooAuavia opiouévo oe SIAoTNUA pIag NepIddou T.
@ To onpa x(1) éxel nenepacuévo apiBud acuvexeidV Nenepacpévou
pey€Boug oe didoTnua uiag nepiddou T.
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.

@ ‘Eva nepiodiké onfua x(t) enexreiveral oe celpd Fourier oe SIAoTNUa WIAG
nepiddou av IoxUouv ol cuvenkeg Dirichlet:
@ To onpa x(t) eival povooAuavia opiouévo oe SIAoTNUA pIag NepIddou T.
@ To onpa x(1) éxel nenepacuévo apiBud acuvexeidV Nenepacpévou
pey€Boug oe didoTnua uiag nepiddou T.
© To onpa x(t) napoucidlel nenepacuévo apiBud akpoTaTwy oe dIGoTnua
uiag nepidédou T.
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Yeipd Fourier

Yuvenkeg Dirichlet (1)

@ [a 1a cuvexr) Neplodikd oruaTa (Ta onoia GUYKPOoTouv SIavVUCHUATIKO XWPEO
av ek\éEoupue éva dIdoTnua pIag nepiddou) N avanapdoracn o€ oelpd
Fourier napdyel éva uéco 1etpaywvikd opdAua nou pndeviletal yia
EMEKTAOoN AMEIPWV OPWV.

@ Avahloyn 1316TNTa cUYKAIoNG TNG oelpdg Fourier napartneital Kai yia MoAAd
acuvexn nNeplodIKA cAPATa M.x. TNV TETPAYWVIKN NEPIODIKN MAAUOCEIRA.

@ ‘Eva nepiodiké onfua x(t) enexreiveral oe celpd Fourier oe SIAoTNUa WIAG
nepidédou av IoxUouV ol cuvBrkeg Dirichlet:

@ To onpa x(t) eival povooAuavia opiouévo oe SIAoTNUA pIag NepIddou T.

@ To onpa x(1) éxel nenepacuévo apiBud acuvexeidV Nenepacpévou
pey€Boug oe didoTnua uiag nepiddou T.

© To onpa x(t) napoucidlel nenepacuévo apiBud akpoTaTwy oe dIGoTnua
uiag nepidédou T.

@ To orjua x(t) eival anoAUTwG OAOKANPWOILO Ge BIACTNA pIag nepiddou T,
dnhadn [, x(1)] dt < oc.
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Yuvenkeg Dirichlet (2)

@ Av iIoxUouv ol cuvBrikeg Dirichlet, 1éte 1o x(t) IcoUTal e v enékracn oe
oelpd Fourier ektég anéd pepovwpéveg Tiuég Tou t, oTig onoieg 1o x(1) eival
QOUVEXEG,
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Yeipd Fourier

Yuvenkeg Dirichlet (2)

@ Av iIoxUouv ol cuvBrikeg Dirichlet, 1éte 1o x(t) IcoUTal e v enékracn oe
oelpd Fourier ektég anéd pepovwpéveg Tiuég Tou t, oTig onoieg 1o x(1) eival
QOUVEXEG,

@ XTIC aocuvexeleg, N oelpd Fourier cuykAivel oTo NUIABPOICUA TWV OpPiwV ToU
x(t) ekarépwBev MG acuvéxeiag, BnAadn, av fy eival onueio acuvéxeiag
n oeipd Fourier GUykKAivel oTo

() + x(5)]

X(fg) = 5

33)
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Yuvenkeg Dirichlet (3)

@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
rMou anaviwvral otnv npd&n. Touro yiveral karavonTtd av eEetdooupe Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.
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Yuvenkeg Dirichlet (3)

@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
rMou anaviwvral otnv npd&n. Touro yiveral karavonTtd av eEetdooupe Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.
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@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
rMou anaviwvral otnv npd&n. Touro yiveral karavonTtd av eEetdooupe Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.
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Yeipd Fourier

Yuvenkeg Dirichlet (3)

@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
rMou anaviwvral otnv npd&n. Touro yiveral karavonTtd av eEetdooupe Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.

o H ouvenkn 4 napapialeral and 1o neplodikd onua pe nepiodo T = 1
x()=1.0<t<0.
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Yeipd Fourier

Yuvenkeg Dirichlet (3)

@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
rMou anaviwvral otnv npd&n. Touro yiveral karavonTtd av eEetdooupe Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.

o H ouvenkn 4 napapialeral and 1o neplodikd onua pe nepiodo T = 1
x()=1.0<t<0.

o H ouvenkn 3 napapidleral and 1o nepiodikd onua pe nepiodo T = 1
x(t) =sin (). 0<t < 1.
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Yeipd Fourier

@ O1 ouvBrkeg Dirichlet ikavoroloUvral and oxeddv dAa 1A XpNoIua”™ oruaTa
Mou anaviwvtal otnv Npdén. Touto yivetal katavontd av eEetdcoule Ti
eidoug onuara napapialouv Tic cuverkeg Dirichlet.

o H ouvenkn 4 napapialeral and 1o neplodikd onua pe nepiodo T = 1
x()=1.0<t<0.

o H cuverkn 3 napapidleral andé 1o nepiodikd orjua e nepiodo T = 1
x(t) =sin (), 0<t <.

e H ouvenkn 2 napapidleral and 1o neplodikd onua pe nepiodo T = 8

0<t<4
4<t<6
6<t<7
7<t<75

x(1) =

ToI=N =N = —
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Yeipd Fourier

@aivopevo Giblos

@ [la acuvexr onuara oTa CNUEIa ACUVEXEIAG, EVW To OPIO TOU aBpoicuarog
Teivel o010 NUIoCU Tou detloU Kal apIoTEPOU OPIOU OTO ONEIO ACUVEXEIAG
WG CUVEMeIa TwV cuvBnKwV Dirichlet, yUpw and 1o onueio acuveéxeiag
napaTmpPeiTal hia KUPATwon Ke pia Jéon Tiun Kard 9% peyaiitepn and tnv
MEAYUATIKN TIUr} TOU CrHATOG,.
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Yeipd Fourier

@aivopevo Giblos

@ [la acuvexr onuara oTa CNUEIa ACUVEXEIAG, EVW To OPIO TOU aBpoicuarog
Teivel o010 NUIoCU Tou detloU Kal apIoTEPOU OPIOU OTO ONEIO ACUVEXEIAG
WG CUVEMeIa TwV cuvBnKwV Dirichlet, yUpw and 1o onueio acuveéxeiag
napaTmpPeiTal hia KUPATwon Ke pia Jéon Tiun Kard 9% peyaiitepn and tnv
MEAYUATIKN TIUr} TOU CrHATOG,.

@ EminAéov napampnénke om:
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Yeipd Fourier

@aivopevo Giblos

@ [la acuvexr onuara oTa CNUEIa ACUVEXEIAG, EVW To OPIO TOU aBpoicuarog
Teivel o010 NUIoCU Tou detloU Kal apIoTEPOU OPIOU OTO ONEIO ACUVEXEIAG
WG CUVEMeIa TwV cuvBnKwV Dirichlet, yUpw and 1o onueio acuveéxeiag
napaTmpPeiTal hia KUPATwon Ke pia Jéon Tiun Kard 9% peyaiitepn and tnv
MEAYUATIKN TIUr} TOU CrHATOG,.

@ EminAéov napampnénke om:

@ H kupdrwon eival aveEdptntn and Tov apiBud Twv dpwv TG oelpds Fourier.
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Yeipd Fourier

@aivopevo Giblos

@ [la acuvexr onuara oTa CNUEIa ACUVEXEIAG, EVW To OPIO TOU aBpoicuarog
Teivel o010 NUIoCU Tou detloU Kal apIoTEPOU OPIOU OTO ONEIO ACUVEXEIAG
WG CUVEMeIa TwV cuvBnKwV Dirichlet, yUpw and 1o onueio acuveéxeiag
napaTmpPeiTal hia KUPATwon Ke pia Jéon Tiun Kard 9% peyaiitepn and tnv
MEAYUATIKN TIUr} TOU CrHATOG,.

@ EminAéov napampnénke om:
@ H kupdrwon eival aveEdptntn and Tov apiBud Twv dpwv TG oelpds Fourier.
Q@ Me v alEnon twv dpwV NG OeIPAG N KUUATWON CUYKEVTPWVETAI KOVIA
OTNV AOUVEXEIQ.

®aivépuevo Gibbs yia TNV NepIodIKr TETPAYWVIKH NMAAUOGEIPA
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Yeipd Fourier

YuppETPIKA oruaTa

H ekpetrdA\euon Twv CUPKETPIWV JIEUKOAUVEI TOUG UMOAOYICUOUG, YiaTi

@ av x(t) eivan dpriag cuppetpiag via t € [—T/2,T/2]
b, = 0 Vn (34)

7/2
a, = ?/ x(t) cosnwot dt (35)
0
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Yeipd Fourier

YuppETPIKA oruaTa

H ekpetrdA\euon Twv CUPKETPIWV JIEUKOAUVEI TOUG UMOAOYICUOUG, YiaTi

@ av x(t) eivan dpriag cuppetpiag via t € [—T/2,T/2]

b, = 0 Vn (34)
7/2

o = - / x(t) cosnwot dt (35)
0

@ evw av x(1) eival nepmmg cuppetpiag yia t € [—T/2,T/2]

a, = 0 Vn Q6
4 [T/2
b, = e / x(t) sin nwot dt. 37
0
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Yeipd Fourier

Mapddeiyua 4.2 (1)

Aivetal o NepIodIKOG TETPAYWVIKOG MNAAUOG e BeueNiwdn nepiodo Ty Kal
didpkela 2T, Tou Ixnuarog 4.4. O NaAudg €xel TNV €ENG avaAuTIKh NEPIYPAPN:
1 |f‘ <T
x(t) = 38
®) {o mo<|f <k ©9
Na eEaxBoUv ol CUVIEAECTEG TNG TRIYWVOLETPIKNG oelpdg Fourier.
x(t)
711‘ :fl —T 1 Q To—1 '1“ To+T f
0 2 1 1 2 1] 1 0 1] 1
Ixnua 4.4
Avdaiuon Fourier yia mepIodIKG CrUATa cuvexoug XPOvou 5;/90




Yeipd Fourier

Mapddelyua 4.2 (2)

@ Eneidr) o naAudg eival dpTiag CUUUETPIAG Ol GUVTEAECTEG TNG GEIPAG
NUITGVwV eival undevikoi, SnAadn b, = 0, Vn.
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Yeipd Fourier

Mapddelyua 4.2 (2)

@ Eneidr) o naAudg eival dpTiag CUUUETPIAG Ol GUVTEAECTEG TNG GEIPAG
NUITGVwV eival undevikoi, SnAadn b, = 0, Vn.

@ Onodre yag evémq;égé)uv ol OUVTe)\eort-';Oc Qp.

2 [ 4 (2 4 (N 4Ty

a = — x(t) dt = — x(t) dt = — dt=— @9
To/k To Jo To Jo
2 (% 4 (N

an = — x(t) cos nwot dt = — cos nwot dt
Tg _TTO To 0
41 o4

= ———sinnwgt| = ———sinnwgTh
To NWo 0 To NWo
4 sin nwg Ty

= —sinnwglh =2—,
n2m nm

To

n # 0.

(40)

Avdiuon Fourier yia nepiodika oruara ouvexoug xpovou
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Yeipd Fourier

Mapddeiyua 4.2 (3)

@ AvTy = % & Tg = 4Ty, ondte NPOKUMTEI GUUUETPIKOG TETPAYWVIKOG
NAAUOG, Naipvouue

sin(nwoTo/4) sin(nm/2) . .nT
an, =2 o =2 2% :smc(?) “n

sin x

érou n cuvdpmon sinc(x) opitetar wg sinc(x) = =
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Yeipd Fourier

Mapddeiyua 4.2 (3)

@ AvTy = % & Tg = 4Ty, ondte NPOKUMTEI GUUUETPIKOG TETPAYWVIKOG
NAAUOG, Naipvouue

sin(nwoTo/4) sin(nm/2) . .nT
an, =2 o =2 2% :smc(?) “n

dnou n cuvépmon sinc(x) opitetal wg sine(x) = <X,
@ O1 cuvreAeotég detlyuaroAnmroly T cuvexr nepIBAAAoUca nou opidel n

ouvdptnon sinc(x) yia x = % uen € Zt.
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Yeipd Fourier

Mapddeiyua 4.2 (3)

@ AvTy = % & Tg = 4Ty, ondte NPOKUMTEI GUUUETPIKOG TETPAYWVIKOG
NAAUOG, Naipvouue

sin(nwoTo/4) sin(nm/2) . .nT
an, =2 o =2 2% :smc(?) “n

sin x

rou n cuvdpmnon sinc(x) opietar wg sine(x) = <X,

@ O1 ouvreheotég delyuaroAnnTouyv Tn cuvexn nepIBAAOUCA nMou opilel n
ouvdptnon sinc(x) yia x = % uen € Zt.

@ EVOeKTIKEG TINEG CUVTEAEOTWY TNG oelpdg Fourier:

a = 1 42)
2

a = — 43)
T
in(3m/2 2

o = sin( 7r/): ' a

3r/2 8w

Avdéhuon Fourier yia mepiodIKa orjuara ouvexoug Xpovou



Yeipd Fourier

MNapdadeiyua 4.2 (4)

@ OI CUVTEAEOTEG TNG eKBETIKNG oelpdg Fourier divovral and Tig
_ ! 45)
= 3
1 nm 1
¢ = 5 smc(?) =50 N= +1,+2,... (46)
YUVTEAEOTEG TPIYWVOUETPIKNG KAl EKBETIKNG oelpdg Fourier nepiodikou
OUMMETPIKOU TETPAYWVIKOU MAAUoU
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Yeipd Fourier

Mapddeiyua 4.3 (1)

@ Na etaxBouUv ol OxXEceIg:

hT
a, = / x(t) cos nwot dt

h

h+T
/ x(#) o
H

YIQ TV TRIYWVONETPIKN oelpd Fourier

ay =

—~NIN =N

(0.
x(t) = % + Z (a,, cos nwgt + by, sin nwof) . A7)

n=1
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Yeipd Fourier

Mapddeiyua 4.3 (1)

@ Na etaxBouUv ol OxXEceIg:

hT
a, = / x(t) cos nwot dt

h

h+T
/ x(#) o
H

YIQ TV TRIYWVONETPIKN oelpd Fourier

ay =

—~NIN =N

(0.
x(t) = % + Z (a,, cos nwgt + by, sin nwof) . A7)

n=1

@ H etaywyn Twv cuVIEAEOTWV b, apriveTal WG AoKNON CTOV avayvworn.
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Yeipd Fourier

Mapddeiyua 4.3 (2)

@ O1 cuvaptoelg pp(t) = \/? €os Nwpt Kal 0l CUVAPTACEIG

(1) = \/é sin Nwgt cuyKPOTOUV OPBOKAVOVIKES BACEIC.
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Yeipd Fourier

Mapddeiyua 4.3 (2)

@ O1 cuvaptoelg pp(t) = % €os Nwpt Kal 0l CUVAPTACEIG

wn(f) =

\/é sin Nwgt cuykpPoTOUV 0PBOKAVOVIKEG BACEIC.

@ lMapampoulue eniong 61 yia n # m

Avdéiuon Fourier yia nepiodika orjuara ouveQ)\J_qbngLu

h+T 2 2
< on(t), Ym(t) >= / T cos nwot = sin mwot at (48)
h
2

h+T
= ? / cos nwot sin mwgt dt =
H

2 h+T
= - / > [sin(n — m)wot + sin(n + m)wof] dt =
h

.
1 1 21
; T{(_n— m)[cos(n— m)TT— 1] +

1 2
+(—)[oos(n+m):T— 1] —0. 49)

57,



Yeipd Fourier

MNapdadeiyua 4.3 (3)

@ Av n = mand v (48) naipvoupue

2 (T , 2 (T1
— cos nwot sin nwgt dt = — — sin 2nwpt dt =
T Jo T Jo 2

T

=0. 60)

1T 1
= —/ sin 2nwgt dt = —— cos 2nwpt
T Jo 2T 0

‘Apa
< @n(t), Ym(t) >=0 ¥n,m € Z* (D)
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Yeipd Fourier

MNapdadeiyua 4.3 (3)

@ Av n = mand v (48) naipvoupue

2 (T , 2 (T1
— cos nwot sin nwot df = — — sin 2nwpt dt =
T Jo T Jo 2

.
=0. (50)
0

1T 1
= —/ sin 2nwgt dt = —— cos 2nwpt
0 2T

‘Apa
< @n(t), Ym(t) >=0 ¥n,m € Z* (D)

@ Onodre 6tav eviIaPePOUAOTE YIA TOUC CUVTEAEOTEC TNG CEIPAG
ouUVNUITEVWV ayvooUpe Toug dpoug Tou aBpoioparog enékraong g x(1)

Mou eUNAEKOUV Nitova.
v
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Yeipd Fourier

MNapdadeiyua 4.3 (4)

@ H Bewpia npopAEnel Om:

an =< x(1),on(t) > n>1 52
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Yeipd Fourier

MNapdadeiyua 4.3 (4)

@ H Bewpia npopAEnel Om:

an =< x(1),on(t) > n>1 52

@ Kai ot

x(1)

[e¢] (0.0
2
dc épog + Z 8n ¢n(t) = dc 6pog + Z an (\/;oos nwm‘)

n=1 n=1

de épos + /23y con 5
C OpPO = ap COS NWT.
POg Tn:] n 0
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Yeipd Fourier

Mapddeiyua 4.3 (5)

@ YnoMoyilovrag Ty (52) éxoupue:

.
8n =< x(1), pn(t) >= \/g/ x(t) cos nwot dft. (G7Y)
0
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Yeipd Fourier

Mapddeiyua 4.3 (5)

@ YnoMoyilovrag Ty (52) éxoupue:

8n =< x(1), pn(t \/>/ cos nwgt dt. ()

@ AvikaBiotwvrtag otnv (53):

oo

5 T
dc épog + = Z [/ x(t) cos nwot dr] cos nwot
T ; 0

n=

x(1)

o

= dc 6pog + Z
n=1

o [T
T/ x(t) cos nwot dt | cos nwot.
0

an n>1

YnoAeinetal va npoodioplotei o dc épog.
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Yeipd Fourier

Mapddeiyua 4.3 (5)

@ YnoMoyilovrag Ty (52) éxoupue:

8n =< x(1), pn(t \/>/ cos nwgt dt. ()

@ AvikaBiotwvrtag otnv (53):

oo

5 T
dc épog + = Z [/ x(t) cos nwot dr] cos nwot
T ; 0

n=

x(1)

o

= dc 6pog + Z
n=1

o [T
T/ x(t) cos nwot dt | cos nwot.
0

an n>1

YnoAeinetal va npoodioplotei o dc épog.
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Yeipd Fourier

Mapddeiyua 4.3 (6)

@ Av 8éooupe 6riou n = 0 oy pp(t) = \/? cos nwpt, 0 < t < T naipvoupe

2
wo(t) = \/; 0<t<T. (55)
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Yeipd Fourier

Mapddeiyua 4.3 (6)

@ Av 8éooupe 6riou n = 0 oy pp(t) = \/? cos nwpt, 0 < t < T naipvoupe

2
wo(t) = \/; 0<t<T. (55)

@ Evw ioxtel < ¢o(t), pn(t) >=0,Vn#0
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Yeipd Fourier

Mapddeiyua 4.3 (6)

@ Av 8éooupe 6riou n = 0 oy pp(t) = \/? cos nwpt, 0 < t < T naipvoupe

2
wo(t) = \[T 0<t<T. (55)

@ Evo ioxUer < ¢o(t), pn(t) >=0,Vn#0

@ napampoupe 61 < po(t), po(t) >= fOT 2 gt = 2. ‘Apa npérei va

kavovikorioinBei n (1) oe: wy(t) = %\/g = % 0<t<Tyava
anoTteAei oToIXeio 0PBOKAVOVIKNG BACNG TWV CUVNUITOEIDWY CUVAPTICEWV.
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Yeipd Fourier

Mapddeiyua 4.3 (6)

@ Av 8éooupe 6riou n = 0 oy pp(t) = \/? cos nwpt, 0 < t < T naipvoupe

2
wo(t) = \[T 0<t<T. (55)

@ Evw 1oxVel < ¢o(t), on(t) >=0,¥Yn #0

@ napampoupe 61 < po(t), po(t) >= fOT 2 gt = 2. ‘Apa npérei va
kavovikorioinBei n (1) oe: wy(t) = % 2 = %,0 <t<Tviava
anoTteAei oToIXeio 0PBOKAVOVIKNG BACNG TWV CUVNUITOEIDWY CUVAPTICEWV.

o Tote 8y =< x(1), p(t) > = % fOT x(t)dt, ondre o de 6pog omv
TPIYWVOUETPIKN oeipd eival

do ’ 1 T 2 T
— = Gopo(t) = / x(t)dt| <= a = / x(t) at.  (566)
2 T Jo T Jo

Avdéiuon Fourier yia mepIodIKa oruaTa cuvexoug Xpovou 61



Id16TNTEC TNG Ccelpdg Fourier X.X.

Zeuyog eflowocewv avaluong Kal ouvBeong

@ H avanapdoracn evog nepiodikoU onparog X.X. oe celpd Fourier éxel éva
onNEAvTKO aplIBud IBIOTATWY MOU JAG EMITPEMNOUV VA KATAVONCOUNE O
BABOG TN PUOCIKN CNUAsIA UIAG TETOIAG avanapAoTacng nou avadelkvuel
TO CUXVOTIKO MEPIEXOUEVO TOU CAUATOC.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Zeuyog eflowocewv avaluong Kal ouvBeong

@ H avanapdoracn evog nepiodikoU onparog X.X. oe celpd Fourier éxel éva
onNEAvTKO aplIBud IBIOTATWY MOU JAG EMITPEMNOUV VA KATAVONCOUNE O
BABOG TN PUOCIKN CNUAsIA UIAG TETOIAG avanapAoTacng nou avadelkvuel
TO CUXVOTIKO MEPIEXOUEVO TOU CAUATOC.

@ Imv avdniun Ba xpnoionorcoupe T cuppacn x(t) 73, ay Yia va
dnAwooupe o1 éva nepiodikd onpa x(1) pe nepiodo T kal BepeNIddn
(KUKAIK) ouxvotnta wg = 2% €XEl CUVTIENEOTEG eKBETIKNG oelpdg Fourier
Ak, ONAadr 1oxUel To {elyog efICWOEWV AvAAUONG Kal oUvBeong:

'l q
a = - / x(t) e T Kkwot g (57)
T
x() = > aqkwol (58)
k=—00

Mivakag 1B1omTwv NG oelpdg Fourier
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Id16TNTEC TNG Ccelpdg Fourier X.X.

loauuIkéTTa

e ‘Eotw x(1) kai y(t) dYo nepiodikd orjuara pe nepiodo T nou éxouv
OUVTENEOTEC CelpAg Fourier gy Kal by, avTIoToIXWG,.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

loauuIKOTNTG

e ‘Eotw x(1) kai y(t) dYo nepiodikd orjuara pe nepiodo T nou éxouv
OuVTIEAEOTEG Celpdg Fourier gy kal by, AvTICTOIXWG,.

@ KdBe ypappikdg ouvduaoudg Twv x(1) kar y(t) eivar eniong nepiodikd
onua pe nepiodo T Kal CUVIEAEOTEG oelpdg Fourier mou divovral and Tn

2(+) = Ax(t) + By(t) <> ck = Aak+Bb,, VABEC. (59

H andédeign ng (59) eival anir kail otnpiletal otnv epapuoyn NG eficwong

v

avaiuong (57).

63/90
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XPOVIKA JeTaronion

@ H xpovikry petardnion evdg neplodikou oruarog x(1) nou éxel nepiodo T
dev aN\oIWVEl TNV NEPIODIKATNTA TOU ONPATOG,.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XPOVIKA JeTaronion

@ H xpovikry petardnion evdg neplodikou oruarog x(1) nou éxel nepiodo T
dev aN\oIWVEl TNV NEPIODIKATNTA TOU ONPATOG,.

@ Eropévag 1o mpokunrov ofua y(1) = x(t — ty) pnopei va avauBei ce
oelpd Fourier e cuvieEAEOTEG

1 —t—ty |
by = ?/X('I'— 1'0) e Jkwot gy T fo ?/X(T) e—jkwo(T—I—ro) ar

T T
= g lkwoh o (60)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XPOVIKA JeTaronion

@ H xpovikry petardnion evédg nepiodikol onparog x(1) nou éxel nepiodo
dev aN\oIWVEl TNV NEPIODIKATNTA TOU ONPATOG,.

@ Eropévag 1o mpokunrov ofua y(1) = x(t — ty) pnopei va avauBei ce

oelpd Fourier e cuvieEAEOTEG

1 — 1
b = ‘/X(f— fo) e/ kent gt =" —/X(T) o) kwo (T41) -
T Jr T Jr
= e_jkWO fo Q. (60)
@ AnAadn
x(t — fo) e Jkwoto o ©h

rnou unodnAoi o1 étav éva orua PeTatorieTal oTo XPOVOo TO JETPO TwV
OUVTEAEOTWV TNG GelpAg Fourier napapével avarloiwTo.

T

Avdiuon Fourier yia nepliodika oruara cuvexoug xpovou
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XpOVIKr avaoTpo®n

@ H xpovikr) avactpo®r) evog neplodikoU cruarog dev aA\oIwveEl TNV
nepl1odIKATNTA TOU CAUATOG, APA TO XPOVIKWSG AVACTOAUUEVO ONUA Uropei
va avaluBei oe celpd Fourier ue ouvieAeoTeG ag nouue by.

4
Avaiuon Fourler yia mepIodika OAUATa CUVEXOUG XPOVOU 65/90



Id16TNTEC TNG Ccelpdg Fourier X.X.

XpOVIKr avaoTpo®n

@ H xpovikr) avactpo®r) evog neplodikoU cruarog dev aA\oIwveEl TNV
nepl1odIKATNTA TOU CAUATOG, APA TO XPOVIKWSG AVACTOAUUEVO ONUA Uropei
va avaAuBei ce celpd Fourier ue cuvieAeoTég ag Noupe by.

@ Ag Eekiviooupe and m (58) n oroia eival TautdtTa aviikaBioTwvTag onou t
10 — 1

X(—T) _ Z Qi ejkwo(—f) m::fk Z a e/mwgf (62)

k=—00 m=00

v
65/90
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XpOVIKr avaoTpo®n

@ H xpovikr) avactpo®r) evog neplodikoU cruarog dev aA\oIwveEl TNV
nepl1odIKATNTA TOU CAUATOG, APA TO XPOVIKWSG AVACTOAUUEVO ONUA Uropei
va avaAuBei ce celpd Fourier ue cuvieAeoTég ag Noupe by.

@ Ag Eekiviooupe and m (58) n oroia eival TautdtTa aviikaBioTwvTag onou t
10 —H1
(0.0

X(—T) _ Z Qi ejkwo(—f) m::fk Z a e/mwgf (62)

k=—00 m=00

@ and v onoia npokunrel oTi
FS
X(—f) —— by =a_y 63)

rnou urnodnAoi 4TI N XPOVIKI AvAcTPoPr odnyei e avaoTpo®r) Tou deikTn
NG oelpdq Fourier. Av x(1) eival oriua dprag cuppeTpiag, TéTe MpokUnTel
OTl ax = a_x, EVW AV €ival NEPITING CUPUETPIAG, TOTE Q) = —a_ .

4
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XPOVIKr KNIJAKWOoN

@ H xpovikr) KNpAKwon evog orfuarog x (1) nou éxel nepiodo T kard

napayovia o € Rt odnyei o' éva nepiodikd orua pe nepiodo % Kal

BepeNwdn ouxveTnNTa auwg.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

XPOVIKr KNIJAKWOoN

@ H xpovikr) KNpAKwon evog orfuarog x (1) nou éxel nepiodo T kard

napayovia o € Rt odnyei o' éva nepiodikd orua pe nepiodo % Kal

BepeNwdn ouxveTnNTa auwg.

@ Ac Eekivriooupe and v eficwon cuvBeong aviIKaBIoTwVTag ornou f 1o «v t.

Torte:
o0 o

X(Oéf): Z akejkwo(af): Z akejk(awo)f (64)
k=—0o0 k=—0o0
nou unodnAoi Tl 0l CUVTEAEOTEG TNG CEIPAG MAPAUEVOUV AVAANOIWTOI,
AA\d QVAQEPOVTAl O APUOVIKEG UE BePEN®DN CUXVOTNTA (v Wg.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

IMNoAanAaciacuog oto nedio Tou xpodvou (1)

@ MoManAacidlovrag dUo neplodika oruara x(1) kar y(t) g 1diag
nepiddou T e ouvieNeoTEG oelpdg Fourier g, kal by AvTIoTOIXWG,
npokunrel neplodikd onua Pe TNV autr nepiodo T Tou oroiou ol
OUVTENEOTEG TNG oelpdg Fourier eEdyovral wg €ENG

x(t)y(t)

_ i i Qi blej(k—l-l)wof

k=—00 |I=—00

(£ 2 (E 0)

o0

m::k-H Z < i ax bm_k)ejmwof (65)

m=—00 k=—00
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Id16TNTEC TNG Ccelpdg Fourier X.X.

INoAanAaciaouog oto nedio Tou xpdvou (2)

@ ar drnou npokurrel o

x(Dy(1) < o = Z O Bi—rm- ©6)

m=—00
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Id16TNTEC TNG Ccelpdg Fourier X.X.

INoAanAaciaouog oto nedio Tou xpdvou (2)

@ ar drnou npokurrel o

x(Dy(1) < o = Z O Bi—rm- ©6)

m=—00

@ H (66) unodnAoi 61 ol GUVTEAEOTEC TNG OelpAg Fourier Tou yivopévou dUo
NEPIODIKWY CNPATWV OTO NeEdIo TOU XPOVOU MPOKUMTOUV WG CUVENIEN TwV
AKOAOUBIWV TwV CUVTEAEOTWYV Fourier Twv dUo eMUEPOUC CNPATWV.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Yuluyia kai culuyng ouppetpia (1)

@ =ekivwvrag anod v (68) naipvoupe

X*(T):<i 5 ejkwor> Z al o~ kwot M=k Z ot &ment

m=—0Q

k=—00
67)

ondére
75, o, ©8)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kai culuyng cuuuetpia (1)

@ =ekivwvrag anod v (68) naipvoupe

X*(T)_<i 5 ejkwor> Z al o~ kwot M=k Z ot &ment

k=—00 m=—00

67)

ondére -
O AN ©68)

@ INUAVTIKEG ID1OTNTEG CUMKETPIAG MPOKUMTOUV YIA MEAYUATIKO NMeEPIOdIKO
onua x(t), yiari
x(1) npaypankng nung <= x(t) = x™(t) I3, a=d, << a, =a_
69
ondte Aéue Ot N akoAouBia Twv cuvieAeoTwV Fourier éxel culuyn
oupupetpia (conjugate symmetry).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kal culuyng cuuueTpia (2)

@ Touto npakTka onuaiver 6t ag € R, Re{a,} = Re{a_,}.
Im{ay} = —Im{a_}. || = |a_«| ka1 Loy = —Za_ énou ZLc
unodnAoi T pdon Tou piyadikou apiBuou ¢ € C.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kal culuyng cuuueTpia (2)

@ Touro npaktkd onuaivel 61 ap € R, Re{a} = Re{a_}.

Im{a} = —Im{a_,}. |a| = |a—k| ka1 Loy = —Za_ érmou Lc
unodnAoi T pdon Tou piyadikou apiBuou ¢ € C.

@ Enouévwg ol akoAouBIeG TwV MPAYUATIKWV HEPWV TWV CUVIEAECTWY TNG
€KBETIKNG celpdg Fourier, TwV CUVIEAEOTWY CUVNUITOVWY TNG
TPIYWVOUETPIKNG oelpdg Fourier kal Twv UETPWV TwV CUVTEAECTWV TNG
ekBeTIKNG oelpdg Fourier €xouv ApTIA CUUUETPIA,
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kal culuyng cuuueTpia (2)

@ Touro npaktkd onuaivel 61 ap € R, Re{a} = Re{a_}.
Im{ay} = —Im{a_}. || = |a_«| ka1 Loy = —Za_ énou ZLc
unodnAoi T pdon Tou piyadikou apiBuou ¢ € C.

@ Enouévwg ol akoAouBIeG TwV MPAYUATIKWV HEPWV TWV CUVIEAECTWY TNG
ekBeTIKNG oelpdg Fourier, Twv CUVIEAEOTWY CUVNUITOVWYV TNG
TPIYWVOUETPIKNG oelpdg Fourier kal Twv UETPWV TwV CUVTEAECTWV TNG
ekBeTIKNG oelpdg Fourier €xouv ApTIA CUUUETPIA,

@ €VW Ol AKOAOUBIEG TWV PAVIACTIKWY UEPWY TWV CUVIEAECTWV TNG
€KBeTIKNG oelpdg Fourier, Twv CUVIEAECTWV NUITOVWY TNG TRIYWVOUETOIKAG
oelpdg Fourier kal Twv pACEWY TWV CUVIEAEOTWV TNG EKBETIKNG OeIpAg
Fourier éxouv nepinm cuuueTpia.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kal culuyng cuuueTpia (2)

@ Touro npaktkd onuaivel 61 ap € R, Re{a} = Re{a_}.
Im{ay} = —Im{a_}. || = |a_«| ka1 Loy = —Za_ énou ZLc
unodnAoi T pdon Tou piyadikou apiBuou ¢ € C.

@ Enouévwg ol akoAouBIeG TwV MPAYUATIKWV HEPWV TWV CUVIEAECTWY TNG
ekBeTIKNG oelpdg Fourier, Twv CUVIEAEOTWY CUVNUITOVWYV TNG
TPIYWVOUETPIKNG oelpdg Fourier kal Twv UETPWV TwV CUVTEAECTWV TNG
ekBeTIKNG oelpdg Fourier €xouv ApTIA CUUUETPIA,

@ €VW Ol AKOAOUBIEG TWV PAVIACTIKWY UEPWY TWV CUVIEAECTWV TNG
€KBeTIKNG oelpdg Fourier, Twv CUVIEAECTWV NUITOVWY TNG TRIYWVOUETOIKAG
oelpdg Fourier kal Twv pACEWY TWV CUVIEAEOTWV TNG EKBETIKNG OeIpAg
Fourier éxouv nepinm cuuueTpia.

@ EninAéov o dc 6pog nou eival N JEoN TIWA ToU CAUATog o€ BIAPKEIa HIAg
nepiddou eival MPAYMATIKOG apIBUAG.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kai culuyng cuuuetpia (3)

@ Av 10 orua x(f) eival npayuarké Kal pTiag CUPUETPIAG, TOTE

. Fs [ ac=a x(t)=x(—1)
x(t) npayuankd dprag cuppetpiag <— { ac=at, x(f)=x"(1)
<~ a,=aq;. 70

EMOPEVWGE N AKOAOUBIA TWV CUVTEAECTWV TNG oelpdg Fourier eival
MEAYLATIK) AKOAOUBIa ApTIAg CUUMETRIAG.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

YuCuyia kai culuyng cuuuetpia (3)

@ Av 10 orua x(f) eival npayuarké Kal pTiag CUPUETPIAG, TOTE

ax =a—x x(t) =x(—1)
ac=a*, x(t) =x*(t)

= o =aq. 70

a a . FS
x(t) npayuankd dprag cuppetpiag <— {

EMOPEVWGE N AKOAOUBIA TWV CUVTEAECTWV TNG oelpdg Fourier eival
MEAYLATIK) AKOAOUBIa ApTIAg CUUMETRIAG.

@ Opoiwg prnopei va deixBei ém av x(t) eival mpaypankd orfua Nepimmg
OuUpMETPIag, TOTE N AKOAOUBIA TWV CUVIEAECTWY TNG O€lpdg Fourier eivail
KABAP WG PAVIACTIKN) aKOAoUBIa MeEPITING CUUKETPIAC. LNV TEAeUTaia
nepimwon o dc 6pog eival undevikdg, ag = 0.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Tautétnta Tou Parseval

@ And 1 yevikn Bewpia TNG enéktaong oe oelpd Fourier mpokunrel

.l (e.0)
+ [par= > jas v
T

k=—00
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Tautétnta Tou Parseval

@ And 1 yevikn Bewpia TNG enéktaong oe oelpd Fourier mpokunrel

o0

1
r/!X(f)F at= > |af an
T

k=—00

@ mou unodnAoi o1 N yéon 1oxXUG o€ didoTnua uiag nepiddou Tou neplodikoU
onuarog x(1) eivar ion pe 1o ABPOICUA TWV TETPAYMOV®Y TWV UETOWV TWV
OUVTEAECTWV TNG oelpdg Fourier. To TETPAYWVO TOU PJETPOU ToU K-OToU
OuVTEAEOT IcoUTal e TN HEDN I0XU TNG K-OTNG APUOVIKAG CUVICTWOAG TOU

onuarog x(1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Tautétnta Tou Parseval

@ And 1 yevikn Bewpia TNG enéktaong oe oelpd Fourier mpokunrel

o0

1
r/!X(f)F at= > |af an
T

k=—00

@ mou unodnAoi o1 N yéon 1oxXUG o€ didoTnua uiag nepiddou Tou neplodikoU
onuarog x(1) eivar ion pe 1o ABPOICUA TWV TETPAYMOV®Y TWV UETOWV TWV
OUVTEAECTWV TNG oelpdg Fourier. To TETPAYWVO TOU PJETPOU ToU K-OToU
OuVTEAEOT IcoUTal e TN HEDN I0XU TNG K-OTNG APUOVIKAG CUVICTWOAG TOU
onuarog x(1).

@ [lMpdyuar

1 . 1
/\ake/’MO’F at = /|ak|2 at = |a | 72
T/ T/
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.4 (1)

@ OewprioTe To NePIoBIKG orfua y(1) pe BepeNiwdn nepiodo 4, Tou oroiou
pia nepiodog oxedidletal oto Ixnua 4.6.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.4 (1)

@ OewprioTe To NePIoBIKG orfua y(1) pe BepeNiwdn nepiodo 4, Tou oroiou
pia nepiodog oxedidletal oto Ixnua 4.6.

@ Na npoodiopiceTe Toug CUVIEAECTEG TNG Oelpdg Fourier Tou Griparog
auToU XpnoiUonolnvIag TiG 1ID16TNTEG TNG oelpdg Fourier kail 1o dedouévo ot
ol ouvteAeoTég NG oelpdg Fourier Tou orparog x(1) Tou IxAparog 4.7 eivai

(kT
sin( —&—
ay = ]S<—7r2) avk #0 73)

5 av k = 0.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapddeiyua 4.4 (2)

@ And Tn cUyKpIon TwV IXNUdtwy 4.6 kal 4.7 npokunrel ot

V(1) = x(t — 2) — % 74)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapddeiyua 4.4 (2)

@ And Tn cUyKpIon TwV IXNUdtwy 4.6 kal 4.7 npokunrel ot

V(1) = x(t — 2) — % 74)

@ ‘Eotw by ol cuVIENeOTEG TNG OelpAg Fourier Tou orjuarog x(t — 2). And mv
1D16TNTA TG XPOVIKNG JETATOMONG EXOUUE

b, = ae X (277) 2-qe " =q (-1~ 75)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapddeiyua 4.4 (2)

@ And Tn cUyKpIon TwV IXNUdtwy 4.6 kal 4.7 npokunrel ot

1
y(t) = x(t —2) — > 74
@ ‘Eotw by ol cuVIENeOTEG TNG OelpAg Fourier Tou orjuarog x(t — 2). And mv
1D16TNTA TG XPOVIKNG JETATOMONG EXOUUE

- 2T g
b, = ae X (7) 2= qe %™ = g (-1)~ 75)
@ O1 ouvreheoTég g oelpdg Fourier Tou otaBepou onuarog z(1) = —% eivail
0 avk #0
Cx = ] 7& 76)
—3 avk= 0.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.4 (3)

@ ‘EoTw dj 0l CUVTENEOTEG TNG Celpdg Fourier Tou orjuarog y(1).
Epapudloviag v 1IDIdTNTa NG YPAUUIKOTNTAG NpokunTel Ol

ao—% avk=0

dk:{ a (~1)F avk#0 _{ a (—1)F avk#0

0 av k = 0.

an

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.4 (3)

@ ‘EoTw dj 0l CUVTENEOTEG TNG Celpdg Fourier Tou orjuarog y(1).
Epapudloviag v 1IDIdTNTa NG YPAUUIKOTNTAG NpokunTel Ol

= 77

dk:{ a (~1)F avk#0 _{ a (—1)F avk#0

@ Egicou éykupn eival n Auon nou omnpilerar omn oxéon y(f) = % — x(1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (1)

@ OewprioTe To NEPIOBIKG orua h(t) pe BepeNwdn nepiodo 4, Tou oroiou
uia nepiodog oxedidleral oto Ixnua 4.8.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (1)

@ OewprioTe To NEPIOBIKG orua h(t) pe BepeNwdn nepiodo 4, Tou oroiou
uia nepiodog oxedidleral oto Ixnua 4.8.

@ Na npoodliopiceTe TOUG CUVIEAETTEG TNG O€lPAG Fourier Tou orAuarog
auTtoU XpNoIKoNoIWVIAG TIG 1IB1I0TNTEG TNG oelpdc Fourier.
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (1)

@ OewprioTe To NEPIOBIKG orua h(t) pe BepeNwdn nepiodo 4, Tou oroiou
uia nepiodog oxedidleral oto Ixnua 4.8.

@ Na npoodliopiceTe TOUG CUVIEAETTEG TNG O€lPAG Fourier Tou orAuarog
auTtoU XpNoIKoNoIWVIAG TIG 1IB1I0TNTEG TNG oelpdc Fourier.

@ ‘EoTw e o oUVIEAEOTEG TNG Oelpdg Fourler Tou oAparog h(t). To orua y(t)
ToU XIxNuarog 4.6, nou unepTiBetal oto IxAua 4.8, avayvwpi{oupe ot eival n
napdywyog Tou orjuarog h(t). Enopévwg and m oxeTkr 1Ididtnra g
oelpdg Fourier éxoupe

2T
dk :jk 7 e. 78)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (2)

@ Onodre yia k # 0,

= 2 = (1 2R =)

= Jkn jkm j (k)2

k#0 @79
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (2)

@ Onodre yia k # 0,

= 2 = (1 2R =)

= Jkn jkm j (k)2

k#0 @79
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.5 (2)

@ Onodre yia k # 0,

2 d 2
2% (2%

= Jkn jkm j (k)2

k#0 @79

@ evw yia k = 0, 0 CUVTEAEOTNG €y Unopel va npoodiopioTel Bpiokoviag To
euBadsd KATw and TV KapnUAn oe pid nepiodo Tou h(t) kal Siaipdviag pe
T SIdpPKeIa TG Nepiddou eg = %
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.6 (1)

YrioBéorte én cag diveral n akdAouBn MANPoPopia yia 1o onpa x(1):

@ To onua x(t) eival npayuanko.

Na Bpeire 1o orjua x(1).

Avdaiuon Fourier yia nepiodika oruara ouvexoug xpovou 78/90



Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.6 (1)

YrioBéorte én cag diveral n akdAouBn MANPoPopia yia 1o onpa x(1):

@ To onua x(t) eival npayuanko.

@ To onua x(t) eival nepiodikd pe nepiodo T = 6 kal éxel CUVTENETTEG
€eKBeTIKNG oelpdg Fourier ay.

Na Bpeire 1o orjua x(1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.6 (1)

YrioBéorte én cag diveral n akdAouBn MANPoPopia yia 1o onpa x(1):

@ To onua x(t) eival npayuanko.

@ To onua x(t) eival nepiodikd pe nepiodo T = 6 kal éxel CUVTENETTEG
€eKBeTIKNG oelpdg Fourier ay.

Q a=0vyalkl > 1.

Na Bpeire 1o orjua x(1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.6 (1)

YrioBéorte én cag diveral n akdAouBn MANPoPopia yia 1o onpa x(1):

@ To onua x(t) eival npayuanko.

@ To onua x(t) eival nepiodikd pe nepiodo T = 6 kal éxel CUVTENETTEG
€eKBeTIKNG oelpdg Fourier ay.

Q a=0vyalkl > 1.

jmk

@ To onua pe cuvieheotég oelpdq Fourier by = e 2
oupueTpia.

a_y €xel NepImm

Na Bpeire 1o orjua x(1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapdadeiyua 4.6 (1)

YrioBéorte én cag diveral n akdAouBn MANPoPopia yia 1o onpa x(1):
@ To onua x(t) eival npayuanko.
@ To onua x(t) eival nepiodikd pe nepiodo T = 6 kal éxel CUVTENETTEG
€eKBeTIKNG oelpdg Fourier ay.
Q a=0vyalkl > 1.

jmk

@ To onua pe cuvieheotég oelpdq Fourier by = e 2
oupueTpia.

Q ; [ Ix()Fat=3.
Na Bpeire 1o orjua x(1).

a_y €xel NepImm
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapddeiyua 4.6 (2)

@ And 1o dedouévo 3 npokunrel ot

P ;o t

x(t) =ap+a_1e’ 5 +a€ 5. (80)
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Id16TNTEC TNG Ccelpdg Fourier X.X.

MNapddeiyua 4.6 (2)

@ And 1o dedouévo 3 npokunrel ot

P ;o t

x(t) =ap+a_1e’ 5 +a€ 5. 80)

@ And 1o dedouévo 4 npokunrel ATl TO CHUA UE CUVTEAECTECG EKBETIKNAG
oelpdg Fourier by, ag novpe y(t), eival éva petaroniopévo aviiypago Tou
orfparog x(—1), eneidr 1o Teeutaio orpa avayvwpifoupe o éxel
ouvreheoTéG oelpdg Fourier a_ . H kaBuotépnon eival fy = % eneidn

i Tk

=e 2. @mn

—j _jk T
e Jkwoto — =k =5

NI

‘Apa y(t) = x(—(t — %)) = x(% — 1). Emeid n XPOVIKr) avacTpo®n Kai n
XPOVIKA JeTaTénion dev urnopoulv va aAAGgouv TNV NepIiodIKOTNTA ToU
oruarog, 1o dedouévo 5 1oxUel Kal yia To orjua x(% —1).
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Mapddeiyua 4.6 (3)

@ Eneidr) undpxel aviiotoixia €va npog éva PETAEU TwV CUVTIEAECTWV Ay KAl
by. ol yévol un-undevikoi cuvieAeotéc Fourier Ba eival ol by kai b_q. Kara
ouvérnela n Tautdétnra Tou Parseval enirdooer:

1
|b1|? + |b_ P = 5 82
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Mapddeiyua 4.6 (3)

@ Eneidr) undpxel aviiotoixia €va npog éva PETAEU TwV CUVTIEAECTWV Ay KAl
by. ol yévol un-undevikoi cuvieAeotéc Fourier Ba eival ol by kai b_q. Kara
ouvénela n TautéTtnTta Tou Parseval enitdooel:

1

|12 + [ |* = > (82)
@ To orjua y(t) eival nepmmg cuppeTpiag, dpa by = —b_1 kai by eival
KABaApPWS PAVIACTIKOI apiBuol. ‘Apa by = :I:é. Onodre
= 1
a = e’'2b_y=—jb_1=jb =T
o 1
a_; = 14 2by = jby = :':5 83
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Id16TNTEC TNG Ccelpdg Fourier X.X.

Mapddeiyua 4.6 (3)

@ Eneidr) undpxel aviiotoixia €va npog éva PETAEU TwV CUVTIEAECTWV Ay KAl
by. ol yévol un-undevikoi cuvieAeotéc Fourier Ba eival ol by kai b_q. Kara

ouvénela n TautéTtnTta Tou Parseval enitdooel:

1

|12 + [ |* = > (82)
@ To orjua y(t) eival nepmmg cuppeTpiag, dpa by = —b_1 kai by eival
KABaApPWS PAVIACTIKOI apiBuol. ‘Apa by = :I:é. Onodre
= 1
a = e’'2b_y=—jb_1=jb =T
o 1
a_; = 14 2by = jby = :':5 83

@ Tuvenwg x(t) = — cos(%f) nx(t) = cos(3).
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Yeipd Fourier kai . X.A. cuctuara

Anodkpion cuxvornrag (1)

e Eidaue 6m av dieyeipoupe éva I X.A. cuotnua pe eicodo x(t) = et 161e
n andkpion Tou eivar y(t) = H(s) &% énou
—+00
H(s) = / h(T) e STar, seC 8%
—00

kai h(t) eival n kpouoTIKr andkpPIon TOu CUCTAUATOG,.
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Yeipd Fourier kai . X.A. cuctuara

Anodkpion cuxvornrag (1)

e Eidaue 6m av dieyeipoupe éva I X.A. cuotnua pe eicodo x(t) = et 161e
n andkpion Tou eivar y(t) = H(s) &% énou
—+00
H(s) = / h(r)e *T dr, scC (84)
—00

kai h(t) eival n kpouoTIKr andkpPIon TOu CUCTAUATOG,.

@ Imv eidikdtepn nepimwon Re{s} = 0, dnAadn x(t) = YT éxoupe éva
@AVIAoTIKO eKBETIKS Ot CUXVOTNTA W.
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Yeipd Fourier kai . X.A. cuctuara

Anodkpion cuxvornrag (1)

st

e Eidape 6m av dieyeipoupe éva I X.A. cuotnua pe eicodo x(t) = e, 1é1e
n andkpion Tou eivar y(t) = H(s) &% énou
—+00
H(s) = / h(r)e *T dr, scC (84)
—00

kai h(t) eival n kpouoTIKr andkpPIon TOu CUCTAUATOG,.
@ Imv eidikdtepn nepimwon Re{s} = 0, dnAadn x(t) = YT éxoupe éva
@AVIAoTIKO eKBETIKS Ot CUXVOTNTA W.

@ H (84) eteidikeletal oe

+o0 ,
H(jw) :/ h(t) e TWT ot (85)

—00

kal ovopaletal andkpion cuxvotntag (frequency response).
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Yeipd Fourier kai . X.A. cuctuara

Andkpion cuxvotntag (2)

@ Av éva lX.A. oUotnua pe KPOoUoTIKr andkpion h(t) dieyeiperal and éva
neplodikd onua pe avanapdoraon oelpdg Fourier

x(t) = :’;’i oo Tk Jdkwol 141e N ANOKPIoN TOU CUCTAPATOG Ba €eival
+00 )
y(t) = Z ax H(j k wo) o kwot, (86)

k=—00

Avdéiuon Fourier yia nepiodika oruara cuvexoug xpovou
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Yeipd Fourier kai . X.A. cuctuara

Andkpion cuxvotntag (2)

@ Av éva lX.A. oUotnua pe KPOoUoTIKr andkpion h(t) dieyeiperal and éva
neplodikd onua pe avanapdoraon oelpdg Fourier

x(t) = k*;"ioo o Jdkwol 141e N ANOKPIoN TOU CUCTAPATOG Ba €eival
+00 .
y() = > acH(jkwo) Ko, 86)
k=—o0

@ Tuvdyoupe 6 y(t) eival eniong nepiodikd orua Ye BepeNodn nepiodo
idla W ekeivn Tou x(1). O1 cuvieheoTég NG oelpdg Fourier TNG andkpiong
(86) eivar ay H(j k wp).
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Yeipd Fourier kai . X.A. cuctuara

Andkpion cuxvotntag (2)

@ Av éva lX.A. oUotnua pe KPOoUoTIKr andkpion h(t) dieyeiperal and éva
neplodikd onua pe avanapdoraon oelpdg Fourier
x(t) = j;’i o Ok e kwot 181e n andkpion Tou cucTAUaTOG Ba eival
+00 .
v =Y acH(kuwp) K0T, @6)
k=—o00

@ Tuvdyoupe 6 y(t) eival eniong nepiodikd orua Ye BepeNodn nepiodo
idia ' ekeivn Tou x(1). O1 cuvieheoTég NG celpdg Fourier NG andkpiong
(86) eivar ay H(j k wp).

@ Enopévwg 1o I X.A. cUotnua enipeEPEl Tpornornoinon KaBevog CUVIEAEOTN
NG oelpdg Fourier Tng dieyépoewg EexwpIoTd NOAANAACIATOVIAG TOV Ue
TNV TIKA TNG ANGKPIONG CUXVOTNTAG OTn CUYKEKPIMEVN ouxvotnTa (SnAadn
QPMOVIKN).
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Yeipd Fourier kai . X.A. cuctuara

DIATPA EMIAEKTIKA GUXVOTATWV

@ [Mepiypd@ovral and uia NpwtoBABUIa YpauuIKr) dlagopikn eficwon ue
OTaBePOUG CUVTEAEOTEG KAl UNOMOIOUVTAI M.X. UE MPWTORABHIA NAEKTPIKA

KUKAwuaTa RC.
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Yeipd Fourier kai . X.A. cuctuara

DIATPA EMIAEKTIKA GUXVOTATWV

@ [Mepiypd@ovral and uia NpwtoBABUIa YpauuIKr) dlagopikn eficwon ue
OTaBePOUG CUVTEAEOTEG KAl UNOMOIOUVTAI M.X. UE MPWTORABHIA NAEKTPIKA
KUKA@para RC.

@ Anodidouv otV €£0d0 Toug (dnNAadH, Nepvouv) oxeddv aAWBNTEG TIG
XAPNAEG 1 UPNAEG OuXVOTNTEG TNG dIEYEPTCEWG,.
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (1)

@ ‘Eotw v,(t) n 1don g nnyrig nou dieyeipel 1o kUkAwpa. Ag enMéEoupe wg
anoKPIoN Tou KUKA®HaTog RC Ty 1don ora dkpa Tou nukvwn Ve ().

Avdéhuon Fourier yia mepiodIKa orjuara ouvexoug Xpovou 84,



Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (1)

@ ‘Eotw v4(1) n 1don NG nnyng nou dieyeipel 10 KUKAwHA. AG eniréEoupe wg
anoKPIoN Tou KUKA®HaTog RC Ty 1don ora dkpa Tou nukvwn Ve ().

@ AnAA eQApUOYr) Tou VOUOoU Mwong TAcewy Tou Kirchoff odnyei otnv

/ 7) dr + Ris(t) = vi(#)

@87

onou 1o peula nou JIapPEEl TOV MUKV OXETI(ETAl e TV TAon o1a Akpa

TOU NUKvWTA dIa NG
dve(t)

i.(t) = C
(1) at

Avdéhuon Fourier yia mepIiodIKa orjuara ouvexoug Xpovou

(88)




Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (1)

@ ‘Eotw v4(1) n 1don NG nnyng nou dieyeipel 10 KUKAwHA. AG eniréEoupe wg
anoKPIoN Tou KUKA®HaTog RC Ty 1don ora dkpa Tou nukvwn Ve ().

@ AnAA eQApUOYr) Tou VOUOoU Mwong TAcewy Tou Kirchoff odnyei otnv

1 / ) dr + Ris(f) = w(f) @7

onou 1o peula nou JIapPEEl TOV MUKV OXETI(ETAl e TV TAon o1a Akpa

TOU NUKvWTA dIa NG
dve(t)

at
@ AvikaBIioTwvTag TV (88) otnv (87) mpokurrel n dlagopikr) e€icwon nou
nepIyPAPE! TO0 KUKAWUA:;

i(t)y=C (88)

~(t
RC dvdf ) + ve(t) = vs(t). (G2)
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (2)

@ YnoBétoupe om enBANETAI hIA KABAPWGS NUITovoeidng diéyepon oTo
kUKhwpa vy(1) = &', Tére n andkpion eivar vi(t) = H(jw)e/“?
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (2)

@ YnoBétoupe om enBANETAI hIA KABAPWGS NUITovoeidng diéyepon oTo
kUKhwpa vy(1) = &', Tére n andkpion eivar vi(t) = H(jw)e/“?

@ orndte AvrkaBIoTWVTAG oTnV (89) mpokunrel

RC jw H(jw) &“" + H(jw) &“ " = &“* 90)
Kdl
1 —=
H(jw) = — — _Jwc_ ©n
1+ RCjw I?—i—jw—c
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (2)

@ YnoBétoupe om enBANETAI hIA KABAPWGS NUITovoeidng diéyepon oTo
kUKhwpa vy(1) = &', Tére n andkpion eivar vi(t) = H(jw)e/“?

@ orndte AvrkaBIoTWVTAG oTnV (89) mpokunrel

RC jw H(jw) &“" + H(jw) &' = &* 90
Kal
1 —=
H(jw) = == ©on
1+ RCjw R+ joc

@ H andkpion cuxvérnrag dev eivai tinote AAo 1o Adyo TG oUVBETNG
QAVTICTAONG TOU MUKVWIH MPOG TN CUVBETN avricTaon NG cuvdeouoloyiag
TNG AVTICTAONG KAl TOU MUKVWITT o€ oelpd.
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Yeipd Fourier kai . X.A. cuctuara

Katwdiapard girrpo (3)

@ Mérpo andkpiong ouxvomrag |H(jw)| = W
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Yeipd Fourier kai . X.A. cuctuara

Katwdiapard girrpo (3)

@ Mérpo andkpiong ouxvomrag |H(jw)| = W

@ ®don andkpiong ouxvomnrag ZH(jw) = arctan(—w R C)
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Yeipd Fourier kai . X.A. cuctuara

Katwdiapard girrpo (3)

@ Mértpo andkpiong ouxvomnrag |H(jw)| = \/ﬁ

@ ®don andkpiong ouxvomnrag ZH(jw) = arctan(—w R C)

@ MNaw = 0 éxoupe |H(jw)| =~ 1, evd yia peyaNUTeEPEG CUXVATNTEG TO PETPO
NG andkpIonG ouxvotnTag @Biver kaBwg |w| autdverar. ‘Apa 1o gikTpo
autd enimpénel TN SIEAEUCN TWV XAUNAWY CUXVOTATWY, eV €EacBevilel TiG
UPNAEG ouxvotnteg. Aépue O To anio KUKAwPA RC eival éva un-10aviko
katwdiapard eiktpo (lowpass filter).
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Yeipd Fourier kai . X.A. cuctuara

Katwdiapard girrpo (3)

@ Mértpo andkpiong ouxvomnrag |H(jw)| = \/ﬁ

@ ®don andkpiong ouxvomnrag ZH(jw) = arctan(—w R C)

@ MNaw = 0 éxoupe |H(jw)| =~ 1, evd yia peyaNUTeEPEG CUXVATNTEG TO PETPO
NG andkpIonG ouxvotnTag @Biver kaBwg |w| autdverar. ‘Apa 1o gikTpo
autd enimpénel TN SIEAEUCN TWV XAUNAWY CUXVOTATWY, eV €EacBevilel TiG
UPNAEG ouxvotnteg. Aépue O To anio KUKAwPA RC eival éva un-10aviko
katwdiapard eiktpo (lowpass filter).

| = % ~ 0.707. Eneid —20 |091o(\@) =-3

(uetpi€tal oe decibel, dB) ovoudlouue Tn cuxvotnta w = R]—C ouxvotnTa
anokorng 3 dB (cutoff frequency).

e Noaw = R]—C IH(j 7&)
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Yeipd Fourier kai . X.A. cuctuara

Katwdiapard girrpo (3)

@ Mértpo andkpiong ouxvomnrag |H(jw)| = \/ﬁ

@ ®don andkpiong ouxvomnrag ZH(jw) = arctan(—w R C)

@ MNaw = 0 éxoupe |H(jw)| =~ 1, evd yia peyaNUTeEPEG CUXVATNTEG TO PETPO
NG andkpIonG ouxvotnTag @Biver kaBwg |w| autdverar. ‘Apa 1o gikTpo
autd enimpénel TN SIEAEUCN TWV XAUNAWY CUXVOTATWY, eV €EacBevilel TiG
UPNAEG ouxvotnteg. Aépue O To anio KUKAwPA RC eival éva un-10aviko
katwdiapard eiktpo (lowpass filter).

| = % ~ 0.707. Eneid —20 |091o(\@) =-3

(uetpi€tal oe decibel, dB) ovoudlouue Tn cuxvotnta w = R]—C ouxvotnTa
anokorng 3 dB (cutoff frequency).

e Noaw = R]—C IH(j 7&)

@ To didonua cuxvotiTwy w € [0, RLC] kaAeital eUpog {wvng (bandwidth).

AnoKpIon cuxvoTNTAg MPwToBAaBuIou Katwdiaparou @iAtpou RC
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Yeipd Fourier kai . X.A. cuctuara

KarwdiaBard eirtpo (4)

__t
@ Kpouortikr andkpion 1ou kukhaparog RC h(t) = o= e RC u(t)

RC
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Yeipd Fourier kai . X.A. cuctuara

KarwdiaBard eirtpo (4)

__t
@ KpouoTikr) andkpion Tou KukA@uarog RC h(t) = R]_C e RC u(t)

__t
@ Bnuarkr andkpion s(t) = [1 —e RC] u(t)
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (4)

__t
@ KpouoTikr) andkpion Tou KukA@uarog RC h(t) = R]—C e RC u(t)

__t
@ Bnuarkr andkpion s(t) = [1 —e RC] u(t)
@ To péyeBog T = RC Aéyetal otaBepd xpodvou (time-constant).
Napampoupe n h(0) = L, h(T) = 1 h(0) = L kars(t) =1— 1.
AnAadn yia t = T n KPOUOTIKr) andkpion @Bivel oTo é = 36.78% g IPAG

mgyiat=0.
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Yeipd Fourier kai . X.A. cuctuara

Karwdiapard qitpo (4)

__t
@ KpouoTikr) andkpion Tou KukA@uarog RC h(t) = R]—C e RC u(t)

__t
@ Bnuarkr andkpion s(t) = [1 —e RC] u(t)

@ To péyeBog T = RC Aéyetal otaBepd xpodvou (time-constant).

Napampoupe n h(0) = L, h(T) = 1 h(0) = L kars(t) =1— 1.
AnAadn yia t = T n KPOUOTIKr) andkpion @Bivel oTo é = 36.78% g IPAG
mgyiat=0.

@ Av BéNoupe To QINTPO va NePVA UGVO MOAU UIKPEG CUXVOTNTEG, TOTE N
ouxvotnTa anokonng 8a Npénel va JIkpuvel ) IcodUvaua n otaBepd
XpOvou va auinBei. Tote To PIATPO Ba €xel UIa MoAU OTeEVH ardKPIon
ouxvoTNTAG, aAAG N KPOUOTIKN) andkpion Ba apyei va anooBeacrei.
Enopévwg dianioTwveTal hia Ox€on aviioTPodnG TG SIAPKEIAG OTo XPOVo
Kal Tou eUpoug {wvng oTn ouxvoTtnta.

KoouoTIKA kal BnuaTikr arnokpicelg npwTtoBdBuiou katwdiaBarou giAtpou RC

Avdaiuon Fourier yia nepliodIka oruara ocuvexoug Xpovou
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Yeipd Fourier kai . X.A. cuctuara

AvwdiaBard eirtpo (1)

@ AG BewpriooupEe WG andkpion Tou KUKAWPATOoG RC Tnv 1don ota dkpa TG
avriotaong. Tére eneidn v, (1) = R i.(t) Eavaypdpoupe v (87)

c /; D) ar () = w(t) ©2

R

Kal napaywyifoviag aupotepa 1a JEAN NG (92) npokunrel N npwTtoBaBuia
JlaPopIKr €ECWoN Ye OTaBePOUG CUVIEAECTEG

- avi(t) avs(t)

dt

Avdéhuon Fourier yia mepiodIKa orjuara ouvexoug Xpovou

+vi(t) = RC =12, ©93)




Yeipd Fourier kai . X.A. cuctuara

AvwdiaBard eirtpo (1)

@ AG BewpriooupEe WG andkpion Tou KUKAWPATOoG RC Tnv 1don ota dkpa TG
avriotaong. Tére eneidn v, (1) = R i.(t) Eavaypdpoupe v (87)

T[T vt
c /OO VI(?) ar + vi(t) = v(t) %2

Kal napaywyifoviag aupotepa 1a JEAN NG (92) npokunrel N npwTtoBaBuia
JlaPopIKr €ECWoN Ye OTaBePOUG CUVIEAECTEG

M) oy = e ). 93)

dt

RC

@ H andkpion Ba eival ndN Mg popeng v,(1) = G(jw)e/“ ', ondre n
andKPIoN CUXVOTNTAG TOU CUCTAATOG Ba eival

Jw RC

14 jRCw’

Avdéhuon Fourier yia mepliodIKa orjuara ouvexoug Xpovou 88,

G(jw) (94)




Yeipd Fourier kai . X.A. cuctuara

Avwdiapard irtpo (2)

@ Mérpo g andkpiong cuxvémrag |G(jw)| = \/1:‘:—5%
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Yeipd Fourier kai . X.A. cuctuara

Avwdiapard irtpo (2)

@ Mérpo g andkpiong cuxvémrag |G(jw)| = \/1:‘:—5%

@ ®don g andkpiong cuxvémrag £ G(jw) = orc‘ron(;)

wRC

Avdaiuon Fourier yia nepiodika oruara ouvexoug Xxpovou 89/90



Yeipd Fourier kai . X.A. cuctuara

Avwdiapard irtpo (2)

@ Mérpo g andkpiong cuxvémrag |G(jw)| = \/14:»—5%

@ ®don g andkpiong cuxvémrag £ G(jw) = orc‘ron(w]ﬂ)

@ To oUotnua eEaoBevilel TIG XAUNAES CUXVOTNTEG, EVW EMTPENEI TN
SIEAeUoN TWV UPNA®Y CUXVOTATWY XWPEIG onUAvTIKi andoBeon. Aéue ot
npokerral yia éva pn-1idaviké avwdiapard @iitpo (highpass filter).
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Yeipd Fourier kai . X.A. cuctuara

Avwdiapard irtpo (2)

@ Mérpo g andkpiong cuxvémrag |G(jw)| = \/14:‘:—5%

@ ®don g andkpiong cuxvémrag £ G(jw) = orc‘ron(w]ﬂ)

@ To oUotnua eEaoBevilel TIG XAUNAES CUXVOTNTEG, EVW EMTPENEI TN
SIEAeUoN TWV UPNA®Y CUXVOTATWY XWPEIG onUAvTIKi andoBeon. Aéue ot
npokerral yia €va pn-1daviké avwdiapard @iitpo (highpass filter).

@ Kal otnv nepintwon aut) n ouxvotnta w = % ovoudaletal cuxvotnta
anokorng 3 dB.
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Yeipd Fourier kai . X.A. cuctuara

Avwdiapard irtpo (2)

@ Mérpo g andkpiong cuxvémrag |G(jw)| = \/14:‘:—5%

@ ®don g andkpiong cuxvémrag £ G(jw) = orc‘ron(w]ﬂ)

@ To oUotnua eEaoBevilel TIG XAUNAES CUXVOTNTEG, EVW EMTPENEI TN
SIEAeUoN TWV UPNA®Y CUXVOTATWY XWPEIG onUAvTIKi andoBeon. Aéue ot
npokerral yia €va pn-1daviké avwdiapard @iitpo (highpass filter).

@ Kal otnv nepintwon aut) n ouxvotnta w = % ovoudaletal cuxvotnta
anokorng 3 dB.

@ H Zovn diehelicewg Tou QiNtpou eival w € [R]_C’ 00).

AnokpIon cuxvotNTag MpwtoBdaBuiou avwdiaparou girtpou RC
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Yeipd Fourier kai . X.A. cuctuara

Avwdiapard @iAtpo (3)

@ Bnuarmkr) andkpion Tou avwdiaparoy QiATpoou
t
sup(1) = u(t) — s(t) = e & u(t), drou s(t) eivai n Bnuarkr andkpior Tou
kaTwdiaBaro’ QIATpou.
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Avwdiapard @iAtpo (3)

@ Bnuarmkr) andkpion Tou avwdiaparoy QiATpoou
t
sup(1) = u(t) — s(t) = e & u(t), drou s(t) eivai n Bnuarkr andkpior Tou
kaTwdiaBaro’ QIATpou.

@ H kpouorikr) andkpion Tou avwdiaBarou QiATpou unopei va BpeBei
dlapopilovrag T BNUATIKR andKpIior Tou, ondTe NAipVoOUE

1 '
hup(t) = 6(t) — e e~ u(t). (95)
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Yeipd Fourier kai . X.A. cuctuara

Avwdiapard @iAtpo (3)

@ Bnuarmkr) andkpion Tou avwdiaparoy QiATpoou
t
sup(1) = u(t) — s(t) = e & u(t), drou s(t) eivai n Bnuarkr andkpior Tou
kaTwdiaBaro’ QIATpou.

@ H kpouorikr) andkpion Tou avwdiaBarou QiATpou unopei va BpeBei
dlapopilovrag T BNUATIKR andKpIior Tou, ondTe NAipVoOUE

1 '
hup(t) = 6(t) — e e~ u(t). (95)

@ Ta 10 avwdiapard @iATpo N otaBepd xpdvou eival T = RC.

Bnuarikry andkpion npwropdBuiou avwdiaparol giktpou RC

Avdéiuon Fourier yia nepiodika oruara ouvexoug xpovou 90/90



APILTOTEAEIO pl.
MANENIXTHMIO AKAAHMAIKA B

OEIIAAONIKHE MAGHMATA e
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TéAoc Evotntoc

EMIXEIPHIIAKO NMPOTPAMMA
EKTMAIAEYZH KAI AIA BIOY MAGHEH EznA
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-
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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