EAAHNIKH AHMOKPATIA
NANENIZTHMIO KPHTH2

E@pappoopéva MadnuaTtikd yia Mnxavikoug
Evérnta: MetaoxnuaTtiopog Fourier yia ZApata loxuog
lwavvng ZTuAiavou

TuAua EmoTtAung YtoAoyiotwy




Metaoynuatioude Fourier yia oot 1oy do¢

Omnwe 1N €xouue det, Ta ofuata toyog éyouy dnetpn evépyela. Ank. dev TANEolY To XpLTiplo

obyxAhong Tou Metaoynuatiopod Fourier (M..)
+oo 9
/ z(t)Pdt < oo

Enouévwg dev umopolue va utoloyicouue tov M.®. autedv TV onudtey cOUPeVA UE 60a EYOUVUE
det uéypL topa. Emmiéov de, autd o ofjuata dev umdpyouv otny medln. H xaidtepa, dev
UTOROVUE Vo SNLovpYoouue Eva G oy og yatt Eva T€Tolo ohua Yo TEETEL v ExeL dmeLen
evépyewa. Qpado... 0Ute TAnpoly to xpthpto olyxhione (shame on them!) olte unopolue va
o Onutovpyoouue. Mrnwe %01 elnopue mToAAd yioo avtd To ofuata; Na tedewdoovue e3¢ TNV
Tapayedpo vo So0uE xat xdtt dAho;

Entpédte pyou va un ovugpwvion (may 17) Hedyuatt autd to ofjuata dev undpyouy. Ouwc
xa ot uryodixol aprduol dev undpyouy ahrd téou poduata xo Tooa BBAla uTdEyouy YL auToC.
Ko euelc toug €youue ypnowomnotfoel apxetd. Ouota Yo detfovue néco onuavtind elvon ta
ofuaTa Loy Log Yo T MEAETY) TV TEQLOBXMY Xt TwV Tuyaiwy onudtwy. Eivo eniong yerowua
Yoo T EAETY) onudTwy Tou eugavilovtat TohD ouyvd dtay ueketdue cuoTiuata. T'a napdderyua
10 ofjua

z(t) =5, Vit

elvon ofjua oy og xar efvar TOAD Y |OUUIO GTN UEAETY GUCTNUATWY. L€ TEONYOVUEVES CTUELOCELS

eldoue 6Tl 0 petaoynuatioud Fourier autod tou ofuatog etvar

Fevid yia xde ofua to omolo elvon UL otodepd
z(t)=c, Vt

o M.®. eivon par déAtar ouvdptnon ot ouyvétnta avdhoyn tne otadepds authc (XyAua 1).
X(f) = co(f)

[ va prdoouue o€ autd 10 ANOTEAECUA YENOULOTIOLOAUE TN ouvdptnon 6(t).
Ta ofjuata toybdog dev unopoly va ueAetndoly ue tov xhaoowd optoud tou Metaoynuortt-

ouol Fourier. ©a mpénel vo yenotoTotCoVUE EVVOLEG OTwe auTH NG cuvdptnomng déATa. Ko
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X(t) X(f)

- - ¢ &f)

t | f

Yyfuo 1: M.®. evéc ofjuatog otadepds.

méhL duwg dev elvar ofyoupo 6Tt Eva ofjua oy bog Ya Eyer Metaoynuatioud Fourier. Autéd mpo-
paveg Y€ter tpoPAfuata ooy eueic VENOUUE Vo UEAETHOOUUE TO QUOUATIXG TEQLEYOUEVO TETOUWY
onudtewy N av Yélouue va uehethoouue TNy €€odo amd éva oloTnua 6Tay €va orfjua 1oyDog Ta-
pouatdletar oty €i0086 Tou. e aUTEC T TEPITTWOELS Yo TEETEL Var XATAPUYOVUE OE GAAO TPOTO
UTOAOYIOUOU T.Y. TOU QaouaTixol Tepteyouévou. Kot autde dev elvon nopd o Metaoynuatiouodg
Fourier 6yt tou ofjuatog ahhd TG AUTOGUGYETIONG TOU CHRUATOC.

Kdde ofua woybog, z(t), unopel va ypagel ¢ dbpotoua evég bpou mou €yel undevixf uéom

WA, To(t), xou e uéone tiuhc Tou ofuatog, Z
z(t) = zo(t) + 2 (1)

omou & oplletar wg:
T/2

x:T—mOT/Tﬂ

Anéb 1 oyéon (1) mpoxdntel 6Tt N Tapdywyog Tou anuatog z(t) elvau:

z (1) = z,(t)

6ot xou va ebvar 1) otodepd Z. e meplntwon mov undpyet o Metaoynuatioude Fourier, X,(f),

TOU OHUATOC Z,(t), T6Te 0 M.®. Tou Guatog oylog Yo elvar:

X(f) = Xo(f) +24(f) (2)

e auTh TNV TEPINTWOY) UTOROUUE VA YPNOULOTOLACOUUE TNV WOTNTA NG Topaywytong tou M.O.
Enouévec:

Flz,(t)} = j2n f X,(f)

Avtxodotedviog 1o anotéheoua avtd oty e&lowon (2), éyouue:

X(f) = Fz,(t)} +76(f) (3)

JQWf



[Mopadetyuota :

1. To otadepd ofjua
z(t) =C

elvon ofua toybog ue 2,(t) = 0 uéon Twuh C. Apa epapudloviag v napandve oyéon
X(f)=0Cs(f)
2. To ofua mpochuoy sgn(t) éyer uéon Twuh undév xou o, (t) = 26(t). Enopévec

X(f) = ——2+ 05(/) =

J2rf g f

3. To ofjua povadiadou Briuatog

e(t) = %sgn(t) + %

6mou z,(t) = 1/2sgn(t) xaw £ =1/2, éyer M. ®.

Fle(t)} = F{gson()} + F{3}

XL o6 T TUPATAVL TEOXVTTEL OTL

1 1

F{e(t)} = 5 + 50(0)

H ouvdptnon etepocuoyétiong 0o onudtwy wybog oplleton wg T0 bpto

+T/2
by (7) = Jim — / y(t + 7)dt (4)

T/2
EV® 1) CUVPTYOY] AUTOCUGCYETIONG opileroa ¢

o ( — " (t)x(t + 7)dt (5)

O M.®. tn¢ ouvdptnong etepoovoyétionc ovoudleton Awagaouotix? ITuxvémta Ioyboc (Inter-

Spectral Power Density) (xat 6yt evépyetac!! uny Eeyvdte 1t avolbouue ofiuata woyvog!)

By (f) = F{duy()}

eved 0 M.®. ¢ ouvdptnong avtoocucyétiong ovoudletar Pacuotin Iuxvotnta Ioybog f anhd

ddoua Ioyboc ( Power Spectral Density)

0y (f) = F{gx(7)}
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Ané tny tedeutaia oyéon mpoxtnTel 1 onuavth oyéor 6Tt o A.M.®. g Paocuatirc Muxvé-

g Loybog dlvel T ouvdptnon autocucyéTiong

6:(r) = [ @u(De s

[No 7 = 0 éyouue To Yewpnua tou Parseval yio ofjuata toybog, 6tou OMOY topa n IXXT xou

/7 z /7 4 4 _
oYL 7 EVEQYELX LOOUTAL UE TNV AUTOCVOYETLOT) TOV ONUATOC YA T = 0

P, = 6,(0) = lim T/m £)2dt = /oo o, (F)df

Anéb ) oyéon Parseval xotohofaivouue 6t 1 ouvdptnon @, (f) pag delyver nwe xotavéueton 1)
oy ¥ evog ofuatog ot xdde cuyvotnTa. {2¢ xatavour Aowndy Ya mpenet va elvon Yetuer yio xde
f:

®,(f) >0 Vf

Av 10 ofjua z(t) elvar o€ Volts, (V), t61e 1 ¢4 () elvon oe V2 xon 1) Paocuartied| Huxvétnta Ioydoc
oc V?/Hz.

Mo onuavtins| Stapopd UETAE) TV ONUATWY EVERYELIS XAl TWY ONUAT®Y Loy bog elvan 6TL 6Ty
nepintwon Ty onudtwy wybog n Pacuatia] Huxvétnta Ioydoc AEN (6hot pali: AEN AEN
(dic) ) eivon fon we v améhuty Ty Tou M.®. Tou ofjuatoc oto TETPdYWVO dTwS Eyouue detlet
v To oot evépyelag. o ofjuata evépyetag enavakauBdvouue T oyéon 3w Y oOYXELOT:

Yhuoto EVERYELAG:

[N ofjuata oy bog unopolue va Set€ouue ot

Yhuarta woybog:

®,(f) = lim —\X(f, T)* (6)

T—oo T

6mou X (f,T) elvar o uetaoynuatioude Fourier tou ofuarog
z(t,T) = z(t)rect(t/T)

6mou z(t) elvon 10 orua toyvog eved To (1, T) elvar awTé TOL TEOXVTTEL AV TOMATAACIAGOUUE TO
ofua woydog ue éva mapdiupo urxouc T. Anhadr to z(t,T') elvar ofjua teploptouévng evépyetag
(h and evépyetag).

To 6o mpéBhnua ue ta ofuata toybog elvon oxpBde 1 oyéon (6). To bpto autd unopet va

undpyet umopel xou voo MHN undpye. EIIOMENQY o ofyoupog dpduoc v va ueheticouue
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paopatixd tétowou eidouc orfjuata eivaw o M.®. e autoouoyétione (§ e etepocuayétiong,
avéhoya 10 TedBANuUa Tou peketdue), Snh. o urtoloytoude g Paocuatiic Huxvétntoe Ioyvoc.

Mopadetypora:

Av ¥éhouue va unohoyicouue 1 Pacuatind Huxvotnta Ioyloc 1wy onudtwy tpochuou xou Br-
uoTixic ouvdpETNoNg Yo EYOUUE TEOBANUA AV YPNOULOTOLGOUUE T1] GYECT) (6). T To TEWTO
ofjua To 6pto dev umdpyel evw yia TNV delTepn cLVdETNOT LTdEYEL. LTNY TEPINTWON TOoL UTdp-
YEL TO OPL0 TPOYAVWS YTAYOULUE OTo (Bl anoTéAeoua 6mowy dpouo xor av EextvioOUUE. LTd
dVo emdueva mopadelyuota Yo Bpodue 0 Pacuoatiny| Huxvétnra Ioybog xar twv ATO auvtdyv

onNudTLy wEow Tou M.®. Tng autocuoyETong Toug.

1. YXAuo mpooruou

Ané 1o Yyfua.2 unopodue va Bpodue ta dplal yiar xdde TEQINTWON OTOV UTOAOYIOUS TNG

sgn(t) 1

1 i
| t

1<0 ‘
- t

—f>0

™0 5
0 t

-1<0 :

-T2 T/2

Lyfuo 2: XAua tpocjuou xo YEoe UeTaTomorc Tou Yo 7 < 0 xon yoe 7 > 0.



O(UTOO'UOXéTLO'T]C. INo 7 <0:

+T/2

¢.(7) = lim —/ z(t+ 7)dt
T/2
-7 T/2
= lim —[/ dt — dt + dt]
T/2

T—oo T

= 711_520_[__'_7"' 5 +7’]
= At

. T
= 1+2fim 7

= 1420

(o avohutixd 8¢ yivetou!! @) )

T'a 7 > 0:

—|—T/2
¢z(T) im T T/2 (t+ 7)dt

. T2
=£&f/ “‘Lﬁ+/
= Jm gy Ty

.
= 1-2lim —
1mT

T—o00
Anhadn v xdde T
¢z(1) =1
Apa Yo T0 ofjua Tpoojuou
@, (f) = F{1} = (/)

. D Bruaticic cuvdeTnong
Anéd 1o Yyhuo.3 unopodue va Peolue ta dpta yia xdie Tepintwaon oTov uTohoyloud TNne

QUTOCUCYETIONG TOU GHUATOS BNUaTiiic cuVAETNoTG.

[No 7 < 0:
+T/2
o (1) = TIEEOT/T/ x(t)x(t + 7)dt
T/2
= Jim g [
= 1/2



£(t)

<0

0

-1<0 ‘
T/2 T/2

Yyfuo 3: Lua Bruoatixic ouvdptnong xon Yéoelg yetatémonc tou ya 7 < 0 xon yo 7 > 0.

T 7 > 0:
+T/2

¢z(1) = T%Of/ x(t +7)dt

T//2
= Jmgf
= 1/2
Anhadn v xde T

bz(1) =1/2

Apa v 10 ofjua Pruatixdic cuvdptnong
1
@.(7) = F{1/2} = 34()

M ewdux| xatnyopla onudtwy oy bog etvar To teptodind ofuata. Elvon onuoavtixd vo ta dolue
EeYwEIOTA oG xat e TEPLodXd 1) oyYedOV TEPLOdXE GHUNTA TEPLYPAPOVTAL TOAAG TEOYUOTLXS
ofUATA OTWS TO GRUN TNG PWVAC, TNG LOLOIXNG, TV PNPLIXMY THAETLXOVOVIAY, TWY TEQLOSIXWY
YPOVOOELR®Y TOL TERLYPAPOUY TEPLOdXE Patvoueva (6Twe xarpds, aprdude yenot®y tou {ntoly

npboPoo ot Bdoetg dedouévmv) x.A.T.

Metaoynuatiopdc Fourier yu meplodixd orjuorta.

Eva Baoixé nepodind ofua eivon 1) oetpd toduwy Dirac nou gaivetoar oto Nyfua.4(a) xon mou



TEPLYPAPETAL [oNUATXd UE TNV e&iowoT

sr(t)= Y 8t —nI)

n=—oo

Ynuetwon: Ede yenowuonowiue 1o oOuforo T' vy va Snhwoouvue tny mepiodo. e dhha ugpn

LF i

Yyfua 4: (a): oepd toduy Dirac oto nedio tou ypdvou ue nepiodo T xar (B) oepd mohuwmy
Dirac o7o nedio g ouyvétnroc ue tepiodo 1/T. o (B) deiyvouue tov Metaoynuatiouéd Fourier

Tou (o).

TWY ONUELCEWY T0 €Youue cuuPohiioet ue Tj.
Omnwg %07 Yvwetllovue unopolue vo avantu{ouue Eva Teptodind ofjua ot uryadnég oelpég Fourier

(h o oe mporyuatixée oepéc Fourier) :

6mou Ay unohoyileton and T oyéon

1 7/2 ok 1
A :—/ (e 72 rtdt = —
T ~T/2 r(t)e T

Avtuadiotdviag v T tou ouvteheoth Fourier, Ay oty EZiowon (7) xar yenoonowdvrog

v WdTTa Tou MLO.

2T 5 5(f — fi)

6mov fr = k/T, o M.®. tou TEPLOBLXOL GuaTOC TG oeled ToAuwy Dirac etvan
1 & 1
F{éT(t)} = T Z 5(f - fk) = T(SI/T(]()
k=—00
O M.®. ¢ oetpdc naiuwy Dirac gaiveton oto LyRua.4(B). Onwe gaiveton xou and 1o oyfua o

M.®. eivon ITAAT pia oepd and nahuole Dirac oAAd oty ouyvétnta ue meplodo 1/T xar mhdrog

1/T.



Etvor YSHMANTIKO va dolue motd elvon to anotéheoua g SLUVEAENE EVOC ONUATOC TTEPLO-
olouévng evépyetag (neploplouévne didpxetac oto ypdvo) ue ) oepd toduwy Dirac, o7 (t). And
TOV 0pLoU6 NG OLVEAETC elvon Pavepd 6TL Yo TNV SUVENET Loy Vel 1) WLdTNTA TG avTIETAEDT,
7 TeooETARIOTLXN WLOTNTA xadw¢ xan 7 emuepoTy| WoTTaL  XpenouonowyvTag TNy TeAeuTtaia
WOTNTA Xo VEWPWVTAC £V GHUA EVEQYELAC x(t) didpxetag B < T, 1 ouvéMEn twv 8o onudtey

Po elvon
o(t) x0r(t) = z(t)* Z §(t —nT)

= i z(t) xd(t — nT)
= _i z(t —nT)

OTOU YPNOWOTOACUUE TNV IOTNTA TNE XATAVOUNS SEATA
l’(t) *5(1? — to) = ,I(t — t())

To anotéheoua g ouvéh&ng gaivetar oto Lyfua.5. [apatnpodue 6t 1 cuvERET Tou GrjuaTog
ue T ogpd taAuwy Dirac ue neplodo T €yel we anotéheoua 1 dnurovpyia evog TepLodixol

orfjuatog ue nepiodo T.

XPONOE ZYXNOTHTA
@ x(®) MET. FOURIER A
B2 B2 t B f
5.0 MET. FOURIER
®)
’ ’ ‘—T” ’ V i ! V ]JT
t ut | owT f
SYNEAIZH NOAAAMNAASIASMOS
o X = 80 MET. FOURIER
’ ’ ’ ’ A/T‘
t AT |t f

Yyfuo 5: Aplotepr xoh@va: (a): TAua evépyetac didpxeac B. (B) oepd noduwy Dirac pe
nepiodo T xou (y) 10 anotéheoua Tne cLVEMENS TwV 800 Topandve onudtwy. Aclid xohdva: Ot

uet. Fourier twv avtiotowywy onudtwy.



Emouévwe €youue €tot €vay delTepo TROTO VA TARLGTAYOUUE £VA TEQLOBIXO OYjuaL:
x(t +mT) = x(t,T) * 67 (t)

6mou z(t,T) eivon n PBaowr neplodog tou ofuatog xaw m axéponog. And v napamdve e&i-
owon xa Yvewpilovtag 61t LTNEAIZEH YTO XPONO YHMAINEI ITOAAATIAAYTAYMOX
YTH YTXNOTHTA unopotue mohl edxoha va utohoyicouue tov M.®. neprodnmwy onudtwy.
Hedyuatt o M.®. tou neptodixol ofjuarog, z(t + mT), elvar

Fla(t+mT)} = Fla(t, )} F{6r()} = X(f,T):610(f)

6mouv X (f, T') eivar o M.®. tou ofuatoc ENEPTEIAY (¢, T). Mnv Zeyvdue 1 un unepdeuduaocte
. 10 z(t,T) éxer uévo dudpxea T, é€w and autd 1o ddotnua elvon tavtod undéy, doa elvar

ofua evépyetac (doyeta av 1o Teptodixd ofua elvar ojua toyvog).

(1x)

elvar YYNEXEY w¢ mpog 1 cuyvotnta xon ovoudleton gaouatixy nepy3dhhovoa. O M.®. tou

To péyedoc

neptodol ofuatoc (t +ml’) paiveton evdetixd oto Lyfua.b dedid endvw. Iopatnpodue bt
elvar ouveyég 10 pdoua we TEog T1 oLy voTHTA. OTay 10 CUVEYES AUTO PACUA TOAAATAACLACTEL
ue tn oeed v modudy Dirac, 617 (f) (8e€id xohwva, Sedtepo oyrfua) Ya €yel we anotéeoua
EvaL SLaxpLtod doua (ded xorOVaL, Tpito oxﬁpa). Me eiotoeic 10 Tapamdve TEPLYRAPETAL (G
e€hc:
1 k k
Fla(t+mT)} = X(N)= > ZX(TI = ) 0

k=—00

10 omolo emavaioufdvouvue 6Tt elvar dtaxptd @doua oe avtideon Ue To CUVEYEC QAoUA TOU
OY|UATOS EVEQRYELAS (Bn)\. TOU GHUATOS TNS Pacxhc nspu’)Bou).

Mopamdve avagepdfixaue oto debtepo 1pdTO var avanapactolue Tepodixd crjuata. Ilotog
elvour (n Y’]‘rozv) o TpwTo¢ Tou €youvue udey; H oepd Fourier. I'pdgoviag 10 meptodind ohua g
avdrtuyua oe Fourier unopolue va Bpolue €va oOvdeouo UETAED Tou Staxpttol QAoUATOS ToU
UOAG EldoE X TWY CUVTEAECTWY TOU aVATTOYUATOS Tou TEPLodxol ofuatog ot oetpd Fourier.
Eyouue det 61t T0 pryadnd avdntuyua oe oetpd Fourier evég meplodixol orjuatog elvon

z(t) =zt +mT) = Z ay,el>" Tt

k=—00
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OTOU

1 (7/2 ok
=_ e I Tt
i T/_T/2$( Je

O M.®. tou ofuarog divetar and 1 oyéon

o0

F{z(t+mD)} = X(f) = Y axF{e* 1}
k:ogoo (9)
= _Z ak5(f— fk)

6mou fir = k/T. Tuyxpivovtag tic E€iodoeic (8) xou (9) elvon ebxoho va Sobue 6Tt

1k
= -x(Z
o = 7 X (7

T) (10)
Anhady To Stoxprtd gdoua dev elvar tinota dhho and toug cuviekeotég Fourier.

Enouévoc:
o vo unodoyicouue tov Metaoynuatiouéd Fourier evog meplodixol orjuatog, unohoyilouue Tov
Metaoynuatioud Fourier oe MIA nepiodo tou ofjuartos (cav va fray (tou eivon) ofjua evépyetag)
xou UETA deryuatoAnmtolue To anotéhecua o€ axépotal tohamAdota Tne Paowic (Vepehewddous)
ouyvétnroc: k/T émou T 1 nepiodog tou ofjuatog o€ deutepbrenta. Auth 1 devyuatohndio uog
dtver emiomng Toug ouvieheoTég Tou avantlyuatog o oewd Fourier tou orjuatoc.

H autocuoyétion evég neptodinod ofjuatog opiletan wg &g

T/2

6. (7) = %/ 2 (Ot +7)dt (11)

~T/2

6mou T elvon 1 meplodog tou afuatoc. Av Yewpricouue uévo Ul teplodo tou ohuatog z(t), dnh.

z(t,T), tote unopolue vor ahAEEouUE Ta bpLo 6T0 OROXAPWUL

bolr) = [ @ (6 Tyt + ) (12)

Eyouue mpornyolueva Seléel 6Tl 1 auTOCUCYETION ONUATOY EVERYELIC (6Tou Tl bpwa 6NV OAo-

xMpwon elvor and —oo €wg +00) oyetileton Ue T GUVENEN UE TNV Topaxdte ayéo:
$2(7) = 27 (=7) x 2(7)
Av egapubdoovue Ty mapandve oyéon oty Eicwon (12) unopolue va ypddouue:

bu(r) = %m*(—f, T) % 2(7)
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To ofjua z(7) oues eivon TepLodind xou UTOPOUUE Vo T0 EXPRECOVUE w¢ oUVENEN TNe Baowic

neptédou, z(1, T'), ue oepd toduwy Dirac
x(r) = x(r, T) % 67(t)

Enouéveg

0:(1) = =x"(=7,T) % [z(7,T) * dr(t)]

\x* (—7,7T) % z(T, T)l*éT(t)

a(r,T)

= —¢z(1,T) *o7(t)

bmou ¢y (7, T) elvon 1 ouvdptnon autoouoyétione tne Poaotxrc Teptddou tou ofjuatoc (Snh. of-

— N e

~

uatog evépyetag). H nopandve oyéon eivor SHMANTIKH: Mag Aéet 61 1 ouvdptnon autoou-
oYETIONG EVOC TEPLOBOU GTUATOC (7] orota unopel v anofel tovox€garog dTay tpooraiicovue

va Ty Tpoodoploouue xatevdeiay and tov optoud - E&lowon.(11) ) eivon 10odlvaun ue to va
(o€ Bruata):

1. umoloyioouue v autocucyétion oe MIA nepiodo tou orjuatog

2. va emavokdBouue To anotéheoua Tou Perxale O TOMATAAOLX TG TEPLOdOL, SNA. CUVENEN
uE v ouvdptnon o7 (1)

Emouévwe enavarauPdvouue €36 to anotéheoua

1

$a(7) = s (7, T) % 67(7) (13)

Oray podaivaue to avdmtuyua oe oepd Fourier evog mepodixol orjuatog etyoue deiel ot 1)
autocuoyETion efvan xou auth Teplodixr cuvdpTNoT, 1 onola avarTicoET oE oelpd Fourier

$o(m) = 3 |ag|?eET (14)

k=—o00

6mou ay, etvar oL cuVTEAESTEG avanTlYuaToC o€ oepd Fourier tou neplodixol orjuartog.
H ®acuatiny| Huxvétnta Ioybog tou ofjuatog etvon o Met. Fourier tng avtocucyétiong. Av

axohoutioovue Ty egiowon (13) téte

B(f) = P{u(r)} = 7 F{a(r,T)} ()
@ (f,T)
= (L T)our(f)

k=—00
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omov @, (f,T) = | X(f,T)|> xon X(f,T) o pet. Fourier tou ofjuatoc tng Baohc neptddou (o
omolo elvor onfua evépyetag -Popedrixate va 1o enavahauBdve;).

Av axohoudioouue v eZlowon (14), tdte

o,(f) = Y |afF{eT7}

k=—00
= % mfalr— )

Av ocuyxplvouue Ti¢ d0o autég exgpdoelg tng Paocuatinrc Huxvétnrag Ioybog Brénouue 6T 1

derypatoindio Tng ouvey ol w¢ mpog f ouvdpeTnomg

1

o€ axépona ToAlamhdota NG Pactxic neptddou: k 1/T, uog mpoundelel UE TOUC GUVTEAECTEC

|ay|?

|ag|? = %%(%T) (15)
Yuyxplvovtag tic oyéoec (10) xar (15) napatneolue ott 1 Seryuotodndio tne paouatixhc ne-
edhhoucac €yel TNy mAnpogopta Tng @dorne Tou ofuatoc. Ilpdyuatt, exel utoloyilovue Toug
OUVTEREOTES @y Xt Oyl U6V 10 UETpo Toug 6mws oty (15). Otav unoloyilovue 10 Uétpo EVOC
utyoadteol mpogaves 1 TAnpogopla Tng @done Tou Eyet yadet.

Xenowonowwvrag ) Pacuatied Huxvétnta Ioybog, unopoue va Set€ouue Eavd to Yempnua

tou Parseval yto Ty xotavoun tng woyog (xar oyt evépyetag, ool WAdue yia ofuata 1oy vog)

TOU GHUATOS OTIC BLAPOPES LY VOTNTES

Poo= g0 = [ et

T/2
. —T/2|
= [ end

= % bl [T

k=—o0

o
= Z |ak|2

k=—00
[Topdderyua:

O doduE Oha TA THEATAVE YLt EVAL TEQLOBXO GHUX oL GAOL TAEOV YVwE{Couue xohd

z(t) = Acos (27 fot — a)
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6mou Ty = 1/ fo elvan n nepiodog tou ofjuatoc.

YuvdpTnon auTocUCYETIONG:

z(t)z(t + 7)dt

~To/2

To/2 1
/ — cos (—2m for)dt
—Tp/2 2
Ty /2
(27 for) / dt
—To/2

(27 for)To

e
Ty

—— COS
2T,

2—% COS
5 cos (2 for)
OTOU €Y OUUE YENOUWOTOACEL TNV TAUTOTNTA

cos (a) cos (b) = % cos (a+b) +

H ®acuotuer| Iuxvotnta Ioytoc:

cos (27 fot — a) cos (27 fo(t +7) — a)dt

T0/2 1
— / 5 cos (47 fot + 27 for — 2a)dt+

1
5 cos (a — )

A2 e]27rf07+6 j27 for

0(f) = Floun)}=Fi5 —
A? A B
— I F{e]27rfo’r}+ 1 F{e _727rf07'}
A2 2
= —5(f fo) + 5(f+f0)
Ioy G tou ofuarog:
Py = 6,(0) = A7

Aoyuxd Yo mpénet va Ppolue To (8o anotéheoua av Tpocécouue TV o) TOU €YEL XATAVE-

undet oe xdde ouvyvotnta.

P, /“ ()df

[/ 5(F ~ fo)df + |

1 (1+1)
AQ
2

Ywotd! ouupwvoly To anoTEAECUATE UC.

S(f + fo)df]

Y10 Eyfua.6(a) goivetar to ofua v xdnota @don petatomons, a # 0, eved oto Lyfua.6(p)

14



BAénouue TNy autocuoyétion tou chuatog. Ilapatnpelote 6Tl EV® TO APYXO CTUA EYEL UETATO-
motel AoYw TN QAoNG UETATOTIONG, 1) CUVAQRTNOY auTocucYEToNG elvar aveldptnTn auTthAg TN
UETATOTIONG.  XT0 LyAUA.T EYOVUE OYESIAOEL APIOTERY TO YAOUA TAKTOUG TOU OFUATOS XL TO

@ Acos(a) /

©) 2

Yyfuo 6: (o): Huttovoedée orjua e @dorn uetatoénone a = m/3 xar (B): n ouvdptnorn autoou-

OYETIONG TOU GHUATOC.

pdoua pdone eved ot delid xohdva 1o @doua oyvos (paouatixy TuxvétTnta Wy voc). Lruetnd-
oTE 6Tt T0 Qdoua Qdone TG TuxvéTNTIC oy o elvar UNdéy yio xdde ouyvotnta (Y autéd To

AoYo Bev to oyedidoaue).

X (f
A 5 XHOI A &)
Ox(f)
T 1 A% ) A% )
-fo fo f 1 L‘
angle{ X (f)} :
-fo fo
a—
-fo fo f
-a —+—

Yyfua 7: Aptotepd: @doua TAdTous (ndve) xon @doua @done (xdtw). Aelid Qoouatixs Tuxvo-

T Loy 0og.

To napandve avantdcoovtor avdroya xou yio T Awagaouotixr ITuxvémta Ioyboc 4y (f).

H ouvdptnon etepocuoyétions, ¢z, (T), 800 meptoddy onudtwy, z(t) xou y(t), mtou éyouv tny

15



B meplodo T, elvon xon auth UL TEELodny| cuvdptnor ue neplodo (on ue auth TV oNUdTWY.

Apa avanthooetar oe oepd Fourier xatd to Yvewotd

By (T T T/2 T)dt = 2 abye

6mou ay xan by ebvan oL cuvteheotég Tou avantiyuatog o oepd Fourier twv onudtwy x(t) %o
y(t) avtiotorya. Enlong umopel n ouvdptnon tng etepocucyétions va YpapTel xow ooy cUVEMEN
NG OLUVEETNONG ETEQOCUOYETIONG TWV ONUATWY UTORoYLoUEVY ot Uia Baow Tepiodo ¢gy (T, T),
ue tn oepd Dirac, é7(1)

bap() = 62y(7,T) %61 (1)

Ané v oy oyéon 1 Awgacuatix Iuxvotnta Ioybog urohoyileton we
Cuy(f) = F{buy(T)} = 3. aibud(f — k/T)
k=—00
eve and T deltepn oyéon

6mou Dgy(f, T) elvon 1 Stapaouatinh TuxvOTNTA EVERYELIC
Doy (f,T) = X* (£, )Y (f,T)

ue X(f,T) tov M.®. tou ofjuatoc z(t,T) (SnA. oe uia nepiodo tou ofuartog z(t)) xa Y (f, T)
o avtiotoryoc M.®. tou ofuatog y(t).

Yuyxplvovtag Ti¢ 800 oyéoec BAénouue OTL

0 = %X*(k/T,T)
b = ZY(K/T.T)

2 yedoV mepLodd oot

Mot dAAN oA ooyt xatnyopia onudtey woyvog elvan Ta ouaTa Tou ival oYESOY TEPLOBLX
(quasi-periodic)

= Z Ak sin (2’/Tfkt + CLk)
k

6mou fry1 = Afr xan A dppntoc.

Ou detlouvue ot

Z —% s (27 fxT)
k

16



enOUEVLS 1) Pacuatind] TuxveTTa Woybog elvar:
Ai
@, (f) =3 5 O+ fi) +6(f = fu)]
k

XAt 1) GUYOALXY) Loy

+00 A2
Pe=0.0) = [ eun)f = 3

Ynuetwon: Edo yenowonow tov 0ploud tne autocuoyEtiong yia ofuata woyvog. To ofjua
dev etvar meplodind. Elvow oyeddv mepodind. Etou ta dpta mou Yo yenotuonomiow Sev €youyv
Tinota var xdvouy ue mepiodo (agol dev undpyet). Me Ayo Adyra: to obuPoro T edkd cuufohrilet

wtar Tuyador Stdpxeta.

Anddeln:

6ur) = Jim 2 [ at)a(t 4 7)a

T—o0 T/2

= limp o — / > Z AgAysin (27 fyt + ag) sin (27 fi(t + 7) + a;)dt

T/2 5
= Y > AAIy
k1

6ToL

1 [T/2
Iy = lim — / sin (27 ft + ag) sin (27 fi(t + 7) + a;)dt
T—oo —T//22
.1 T
= jll_rgo ? T/ COS (2’/’?’(‘](']c — fl)t — 2’/Tfl7' + ap — al)dt—
1 (T/2
lim — / cos (27 (fx + fi)t + 27 fiT + a + a;)dt
T—oo ~T/2
0 v k #1
= 1
5 o8 2mfxT) v k=1

[t yevixd (v xdde w xon a)

. T/2
Ylgrolof/ cos wt—i—a)dt 0

>
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