OEQPIA 2HMATON & XYXTHMATON

MoaoOnuotikn Heprypoaen Xnuatov

Eppavooni Z. Yoapaxkng
IHoAvTteyvikn Xyoin
Tuqpo Mnyovikov H'Y & IIAnpo@opikng



MoOnuotikn Heprypoen Xnuatov

* Huttovoeion Znuoto
* Miyaducd ExOetucd Xnuota

* PACOPEC



MoOnuotikn Heprypoaen Xnuatov

Hurovoeon onpato: z(t) = A cos{wpt + @)

(ct) Zuvnurovizo 2vua: fo = 200 Hz

~10 -5 0 5 10 15 20
(p) Zuvnutovizo Xnpa:  fy = 100 Hz

N AN/

10 -5 0 5 10 15 20




MoOnuotikn Heprypoaen Xnuatov

Muyadikd Exfeticd Tpoto:  2(t) = A eflwot+s)

Kapteoiovn Kol ToAIKN avomopaotooT) Lryaotkon aptdpnov

2= X+ j.\‘l ASm[z}

‘SM{Z}
B
.\lf /;/_\ - .\': N -
- NRe [z) / Relz)
( )— — v — — -y
X,V .
|- = re’“l




MoOnuotikn Heprypoaen Xnuatov

Muiyaowd ExOetika Xnuata: 2(t) = A o7lwot+d)

Zxé(ﬂ‘l Euler: e?? = cos + 7 s8ind

9 el + e—3°
{ : - cosf =
Avtiotpogec oyéoeic Euler: 5




MoOnuotikn Heprypoen Znuatov

[Ip6c0eon Miyaoikawv AptOuamv

g .

5 2= 2+ j5 WW
g oG
g e =6+ 2

2'- -3 =« J=

-
Avas INMoamanucy Ke ()

T1=4-;3




MoOnuotikn Heprypoen Xnuatov

Aoaipeon Mryaowkwv AplOumv

‘Sm{:}
E 3= 4+ j5 Metatomongvo
5 Avtiyoogo Tou
g e
-31_ u

hE

il 2= 5+ j2

\

AZovas INpaypatixoy Relz}

zt=1-—j3




MoOnuotikn Heprypoaen Xnuatov

[ToAamAaclocpog Mryadwkwv AplOumy

‘Sm (z) ) ‘Sm (z}
1
FRez) Relz)

(@) (B)



MoOnuotikn Heprypoaen Xnuatov

Muyaowkd ExOetucd npoata:

2(t) = A e Wot+e)
= A cos(wgt + @) + JAsin(wyt + @)

?,(t) — X €jw0t — f'le'jd)ffjwot — “.‘1€j0(t)
%’bt + @

Dacopag



MoaoOnuotikn Heprypoaoen Xnuatov

Muiyadikd ExOetikd Znpato: z(t) = A ot (wot+S)

e1? 4 ¢—3°
2

costl =

Hwot+¢) —iwot+¢)
Acos(wot +¢) = A (e te )

2

— 1y iwot + %X*E—jwot
32(t) + 32" (1)
Re{2(t)}

\

Dacopog
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MoOnuotikn Heprypoen Xnuatov

Muyodikd ExOstucd Snpota:  2(t) = A eflwot+e)

Muyadizo Eninedo Muyadizo Eninedo

O1 600 Oyelg 7 """"

P TOV 1010V VOUIGULOTOG

(]
NS IR
\

"
A

Xpovos r (sec)

NI e B

: : : : : : ~
: : I :
6 : : T

AR AR N AR AR N
-1-05 0 05 1 -1-05 0 05 1
(a)




MoaoOnuotikn Heprypoaoen Xnuatov

Muyadikd ExOetikd Zrjuato:  z(t) = A e7wot+<)

-002 -001 O 001 002 003 00
Xodivog 1 (sec)

S8

&8 o O

8 : : .....:
S

=

I
—

Pavroonond Mépo: Tlpayrarad Mépog

0O 001 002 003 00
Xocivog 1 (se0)
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MoOnuotikn Heprypoaen Xnuatov

[Ip6c0eoM NUITOVOEIDMV CTILATOV 1010C GLYVOTNTOC

N

z(t) =) Ay cos(wot + )
k=1

13



MoOnuotikn Heprypoaen Xnuatov

[1p6c0eGM NUITOVOED®OV CTILAT®V 1010.C GLYVOTNTOG LE PACOPES

N N
Z A cos(wol + Ox ) = Z Re {‘4ké(w0t+¢k)}
k=1 k=1

N
= e < Z: flkf‘j(m‘(:“jwot}

k=1

— A cos(wot + &)
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MoOnuotikn Heprypoaen Xnuatov
[Ipocbeon nuitovoeld®v onudtwv iotag cuyvotntac pe Pacopec

N
x(t) = Z Ay cos(wot + @) = Acos(wot + @)
k=1

(i) Evpeon mc avemapdotaons qaoope X = Agel®s
ROUBEVOS ONUaTOC.

(i) Mooobeon ToOv @oaopmy yue va foovpe 10 X =
X+ Xo+ - =Ae?®. H vhomomon tov Pructos
OUTOU, TROUTOHETEL T1) METUTOOM) OO TOMKY O
Kapteauov) zon oo Kapte o) 08 TOAZY avarmod-
OTOLON).

(iii) TMorhamhaoaonos tov X pe e?“of yia va adpovue 1o
2(t) = Ae?®eiwot,

(iv) ATouovman]  ToU  TOOYROTIZOU  UEQOVS YL vt
mapovne x(t) = Ref{ Ae?Pe?wot} = A cos(wpt + @) =
l.'l(t) + l?Q(t) +....



MoOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo s Zuyvotntac-Paouo Xuatog

dacpa I'poappikod Xovvovacuod Hutrtovoedwv Znudtov:

N

r(t) = Ag + Z Ay cos(2m frt + o)
k=1

XPNOLOTOIDOVTIAC TNV AvTicTpOo@eTN GYeom Tov Euler yia to cvuvnuitovo €yovue:

X .
x(t) = Xo + Z { kit XK f}

Ovoudlovue Ddopa dimAevpng enektacnc 1o akOAovdo chHvoro Cevymv:

{(0,X0), (fi. 3X1), (=f1. 3X7) oo (Fes 3%0) s (=i 3X0) oo )

16






MoOnuotikn Heprypoaoen Znuatov

[Teprypapn Znuatov oto Xwpo e Zuyvotntac-Oaopo Xuatog

dacpa I'pappikod Xvvovacuod Hurrovoedwv Znudtov:

N
x(t) = Ao + Z Ay, cos(27 frt + o)
k=1

H napandvo oyéon umopel va ypaget 1coo00VoLo mC:

N

Llf(t)= Z akej27rfkt

k=—N
OOV

Ag vk =0
ax = :
1Ak #0

18



MoOnuotikn Heprypoaoen Znuatov
[Teprypapn Znuatov oto Xwpo e Zuyvotntac-Oaopo Xuatog

[Mopaderypo:  @x(t) = 104 14 cos(2007t — 7w/ 3) + 8 cos(5007t 4 7/ 2)
Oocpotikéc YpoppeS:

{ (O'XU) ) (fl'.‘ %Xl) ) (—fla %Xf) yooe (fka %Xk) ) (_fk.v %X]:) yoou }
Apa:

{(0, 10), (100, Te~3™/3), (=100, Te™/3), (250, 4e?™/?), (=250, 4¢97/2)}

['pagikn tapdotacn Pacuatog

o Tein3 10 5, jus3 .
46,—]7{/& I | 46,]7{!&

I L.

250 100 0 100 250  f 9







MoOnuotikn Heprypoaoen Znuatov

[Teprypapn Znuatov oto Xwpo e Zuyvotntac-Oaopo Xuatog

[eproduca Enpata: x(+To) = x(f) , yio ke ¢
Av: Je=kfo  (COpovizES ovyvotnteg)

N
Tote to: *(t) = Ao+ Z Ay cos(27 fiit + o)
k=1

N
x(t) = Ao+ Z Ay cos(2nk fot + o)
k=1

eltvan €va, TeP1odKo onua pe BepeMmon cuyvotnta fo.

21



MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

[Teprodika Znuoata: Ocueiimong Xvyvotnta (ITepiodog).

H Bepehmdng ovyvomra etvan 1 ueyaivreon fo yue my
onotce wyvel fr = kfg. Avto onuaiver ot n fo elvar o
Megyiotoc Kowoc Aiarpgtnc(MKA) tov f ondte nmopovue
VL TOUUE:

fo=MKA {fk}

[Tapdostypa: ITowa elvou 1 OepeMmONC cvyvOTNTO EVOG GTILLOITOC TTOV GLVTIOETOL

amd NuITovoeldn onuata cvyvottac 1.2, 2 xou 6 Hz;

22



MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

[Tapddstypa: XovOeTikd pmvney.

. X17(t) = x16(t) + 2Rela 7el =11l
1(Pr---------- SRRELELERE LELEREEREE SREEREELRE .

Xoovoz ¢t (msec)
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MoaOnuotikn Heprypoaen Xnuatmv

[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

[Tapdoerypa: ZovOeTikd pmvney.

k| fi (Hz) . Métpo | Paon
1 100 0 0 (0

2 200 386 + 76101 6113 1.508
3 300 0 0 (0

4 400 —4433 + 714024 | 14708 1.877
5 500 24000 — 74498 24418 | —0.185
6 600 0 0 ()

15 1500 0 0 ()

16 1600 828 — 76760 6811 —1.449
17 1700 2362 + 70 2362 0

24



MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

[Tapddstypo: ZovOeTIKO @OVNEV-YPAPIKES TOPUCTACELS LEPIKMV 0BPOIGULAT®V

x0(1) = 2Re{me/ 2 2for} x16(t) = x5(t) + 2Re{aeei T 18/or}

0 10 20 30 40 0 10 20 30 40

Xg4(r) = x2(1) + 2‘)ie{a4e1'2ﬂ4fo)'} Xp7(t) = x16(t) + 2Re{a 7ei 217 fo)r}

0 10 20 30 40 0 10 20 30 40
Xoovoz t (msec)

x5(t) = x4(t) + 2Nelase! T 5fokr}
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MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

Hopaderypo:  ap(t) = 2cos(20mt) — 2 cos(20m(3)t) + 2 cos(207(5)t)
ro(t) =2cos(20mt) — 2 cos(20mV/8t) + 2 cos(20mV/2Tt)

[oybet 6tt: 202 =28.28.--~30 «ot 30v3 =51.96---~ 50

1 ‘ 1 | | |
-1 -1 _1 _1
5 | L I TR | B ‘ L I T

-50 =30 -10 0 10 30 50 f  —30\3 -20\Z -10 0 10 20\ 30\3 f
() (p)
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MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv 6to Xwpo g Zuyvotntac-Pdopa Xuatog

[Tapddstypa: ITeplodtkd ko pn teplodtkd crUaTo

Egees
=R
==

= =
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MaOnuotikn Heprypoaen Xnuatov
[Teprypapn Znuatwv oto Xwpo g Zuyvotntac-Oacopo Xuatog

[Teprodika onuata ko ZEIPEX Fourier.

Kd&0Oe meprookd onua pe Bepeirmon mepiodo 70 umopet va, ypopel m¢ akoAovHmc

oo
r(t) = Z a o1 (2m [ To)kt

k=—oc

To wyeyovog Ot e COUVEYNS  TETOUY VLA
AUUCTOHOOT) UMOOEL VO avamaOUOTHdel (1E €V AELQO
oo NUITOVOELOMV  AUVUATMV  NTUV  €VOS o0 TOUS
EATVANALTLZOUS  LOYUOLOUOUS OTNV  TEQUENUY E0YUOT TOV
Fourier to 1807. IIhoe moiid yooviae mowv ot patnuamnzol
ROUTAPEQOVY VUL FOOVYV (LKL CLOTIO TELUOLOUE VT ATOOELEN
IOV VO MOTOTOLEL TOV Woyvolopo tov Fourier.
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