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Oswpia ZNUATWV KAl SUCTNUATWVYV

Aoxnoeig Fourier

1.1

Ymohoviote 1o petaoynponopd Fourier tov mopoxdron ouvopTioemy ®ol ObOte T yoogLxy tou
TOLOACTON

a) o(t) = d(t)
B) z(t) = e u(t), a >0
¥) z(t) = el o >0,

{1 |t]< Ty

D=0 |i>1

1.2
Ymohoyiore tov petacymuatiopd Fourier tov axdhovBov onpdrmv
o) z(t) = [e~eos(wot)|ult)

3) z(t) = e~ Htgin2t

_ | T4cos(wt) , |T]=1

7 .r(t)_{ 0, |t]>1
8) z(t)y= Y el

1.3

Av o MF eivan avtdg sov divetan o wdbe mepimrwon, mowa eivar n ouvdpton z(f)
() X(w) = 2
(7)) X(jw) = m (YrddeiEn: H ovvdpmon X (jw) elvar avdhoyn pe mv (n — 1) mapdyoyo
™S s
1.4
() "Eotw n ovvdpmon r(t) = f_:";c o(7)y(t +7)d7 (dev elvar ouvéMEN). Exgpdote tov petaoym-

poamops Fourier R(jw) mgs r(t) pe pdon tov petaoynuaniopots X (jw), Y (jw), wovz(t), y(t)
avVTioTOLY L.



3) Yrobéowe 6m z(t) = y(t) = e~ M. Agot vrohoyioete 10 ohoxMjpwpa xar my 7(t), yonoipo-
mowjote MF yia va vmohoyioete ™y R(jw).

(v) Omwg xar oto (B), vrohoyiote v R(jw) xonowomoudvrag v oxéom tov (o) oto Tedio mg
ovyvomTOC.
15

(@) Av F(z(t)) = X(w), 6nov F o petaoynuoanouds Fourier rau &y, (t) = x(t)cos(wit)sin(wat +
6), Poeite Tov F(xp(t)).

(B) Av f'(t)+2f(t) +2f(t) = —(6(t + 7) + 6(t — 7)), Poeire ™V [(1)

1.6

"Eoww z(t) moryovinds meipnds mov opiteton og eENg

(1ot |t<l
m(t)_{ 0 aloi

a) Taipvoviag Ty mopdywyo g z(t) ®oL kGvoviog xofom e WidTTeg T maeaydyou, vio-
hoyiote 10 MF. (Yrddein: exgodate v mapdynyo mg z(t) og dégooua ddo mandv)

) Ymohoyiote tov MF yonowomodviag Ty detteon naodywyo e z(t)

7v) Ymohoyiote tov MF yonowpomoldviag my 1démyra g ouvEMENg (Yrédeln: Bewpeiote 6t m
z(t) éyer mpoéhdeL amd T ouvEMEN o onpdrwv)

1.7

H eioodog oe éva IXA ovompa eivon 2(t) = 10+25(t —2) + @ “aLL 1) QITOXELOY OVYVOTNTAG

TOVU OUOTHUOTOS E(vaL

_ 10 |w|< 10007
H(Jw)={ [«

0 |w|> 10007
(o) Ymohoyiote o MF X (jw)

(3) Xonowomordviag To amotéheoua tov (o), exgodote 10 MF Y (jw) g eEddov tov TXA ov-
onijpatog pe amdxroion H(jw), étov omy eicodo epappdoouvpe to afjua. (1)

(v) XonowpomoLeiote Tov aviiotpogo petaoynuaniond Fourier yio va Poeite mv y(t)

18
"Eva guveyovg yodvov I'XA €yelL noovotin amdroion
h(t) =8(t —3) — eyt — 3)
«) Ymohoylote TV amé%OLON OUXVOTNTAS TOU CUOTUATOG.

3) Zyedudore 10 PETQO ®ou TN Ao TS amoxrEomg auyvomag (Xenowomonjote 1o meQpdiloy
MATLAB)

v) Ymohoyiote v €500 ToU ovomiuatog, av epapudoovpe omy eicodo o orjpa

x(t) =7+ Teos(Tt + 72) (1.1)



1.9
H npovoury amdrpwon evig I'XA ovonjuartog diveton amd ™ oy éon
h(t) = &(t) + 5e~"u(t)
o) Ymohoylote TNV ammdxoLon Oy vOTTOS TOV CUOTHIATOS XKoL OfedidoTe ).
) Tlowr ovyvétnta "evioyiel" mepLOOGTEQOD TO OUOTNIG Ze TOLE OUYVOTNTE, T0 TETPAYmVO TOU
HETOOU TS5 GITGXOLONS MO VEL TO WO Tne péyiots e (H ovyvomro aunj avogpgoeTon ©o

wg 3dB ovyvémra, ddn o8 dB whipaxa, 10log | H(jw) |?, n amdénoion exel eivan 3.01 dB
HIZOOTEQN Crtd TV PEYLOTY TULT.)

~) Towd elvau 1 €E0dog av n eloodog elva 1

z(t) = 1 4 2eos(1007) (1.2)

1.10
"Eva TXA ojotnua TEQLy0 AQpETaL Ot TNV TUQORATm SictgpopuH] eEiowon

d*y(t) L gB)

dt? dt

+ 8y(t) = 2=(t).
Ymohoylote ™V ®EOVOTIHY QITOHOLON TOV CUOTH WOTOS,

1.1

Oz wpeiote 10 MopurdTe oloTpa e avddpaom o amoTeke (tal amd dio XA cvomjuata tov ommolmy
N hertovpyio exgodleton péoa amo Tig mupardrn dapopirés eEl0noeLs

+
x(1) > > ‘S y(t)
ng |-
. dut) _
Si: — = +ylt) = alf)
dy(t) Cdalt) |
Sy 7 + 2y(t) = o + x(f)

Y mohoyioTe TV QIIGXOLON OUYVOTNTAS TOV OUVOAXOT OVOTHUATOS Ko OYESIGOTE T pe ) PoriBewct ¢
MATLAB. Av atnv eloodo €yovpe v fnpanxy ovvdomon, voloyiote Thv €080 1OV GUOTHIATOC
(Pnuariay amdzpion), Zyedudote oto Simulink to ovompa ®ow emPe Podote 0 yeyovas, Tl av o
CVILROTOLOTHOOUIE PE TO OUVOALRG OUOTILG IOV IO ORVITTEL, 1] EE000¢ MUOaNEVEL 1 (Duct.



— W .

Vi (t) ( )'-*- V=1V v(t)

1.12

To mopandtom ®ixAopo pe T diodo Zener amoterel évav dovird Ppardioty. yedudote v €€0do
TOV ®URAGOUATOS %ot viTohoyiote Tov MF g e56dov dtov 1) 1domn e106dov divetal amd ) oxéon
Vin(t) = (£ + 2)u(t + 2) — 2tu(t) + (t — 2)u(t — 2) Volts

AL 1) TN otV €€000 eival

‘ f vin(t) , via(t) <1

o(t) = { 1, vn(t) > 1
"Eotw 6t m pohdiopévn €Eodog mepvdel péoa amd €va XA tov omoiov 1 amdxolom ovyvatytog
givar H (jw) = jw. Zyxeduaore v §£086 tov, y(t)

v(t) y(®)

—_— H(jo) | —

1.13

Mo tegrodux] ouvdgTom rEovoTirwY TaApdy (periodic impulse train) opiletal amd Tov Timo
w(t) = Y 6(t —nTy)

(o) Zxedidore to ofjua yioo —37p < ¢ < 37y

(8) Iow eivan 1 Paowxy ovyvémra, wy, av Ty = 10. Xonowomoreiote mv tpn Iy = 10 yia ta
UITGAOLTTA VITOE QT DT

(v) Ymohoyiote tovg ouvieheatés g oelpds Fourier ¢, omy avomagdotaom

o0
x(t) = Z cpped ot

k=—00
(6) Zxedidore o pdopa tov ofjpatog Yo —4dwp < w < 4wy

(¢) Av n ovvdpmon z(t) eivon 1 elocodog evég GUOTHHOTOG HE ATORELON OUYVETNTOG
—djw
. € W |< Weo
H(jw) = { 0 M

| W |> Weo

UE Weo = 7 /T, TOLa eivan 1 €£080¢ TOV CLOTHHATOC;



(o67) Av we, = 37 /T, mowa M €E0dog oy QOO cvT;

1.14

Boeite v paocwn mepiodo T xow ) faoixy] ouxvém o wo ToV TOQOXGT® OHULOTOS KoL VITOAOYL
OTE TOU OUVIEAOTEC ¢ TG avriotoyne oewds Fourier. Exgpodote 10 ofua g oegwd Fourier
Xonowomordvrag 1o sepipdihov MATLAB, oyedidote 10 ovjpo tov mpoxrUmeet vy 5, 15, 250 ap:

r

[ > (1)

-7 -T2 T/2 T

novixég (ovvieheotég) vaw i A =71 = 1.

1.15
Bosite 11¢ oewég Fourier v mopardrm TEQLOdKWY cuvopTioE®V PE TEp(odo T = 27

0 te(-m0)

() f(t) = { 1 telo,n]

0 te(-=0)

B) f(t) :{ t telon]

t te(-m,0)

() f(t) = { _,,, te (0,1] f(0)=0

% % t € (—m,0)

® s - {

Zyedudote ot MATLAB 10 o1juota 710U QoKX UITIOWV K ONOLUOTIOVTOS 25 CUVIEAEOTEC.



