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* O Metaoxnpatiopog Laplace (review)
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* O Metaoxnpatiopog Laplace (review)
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* O Metaoxnpatiopog Laplace (review)
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* O Metaoxnpatiopog Laplace (review)

* NapatnpnoeLc:

1. To nebio ouykAonc kaBopilel povadikd kaOe (evyoc petaoy. Laplace

2. TNolou: Béoelc Tou pyodikol enutéSou Tou AmeLpi{ouV TO LETOOXNMOTIONO

d  Av o petaoynuatiopdc exdpdletal we pntr cuvApTon Tou S, ot pilec Tou
TIOPOVOLOOTH €lval TtOAoL

3. Mnbevikd: B€oelc Tou pyadikol eruédou mou pndevilouv To HETAOXNHUATIOUO

L  Av o petaoxnuatiopdc ekbpdletal we pntr cUVAPTNON TOU S, oL PLleC Tou apldunTn
glval undevika

4. Medla ocuykALONG: TPOKUTITOUV OO TNV QVAYKN GUYKALONG TOU OAOKANPWHOLTOG
TOoU petaoxnuatiopoL Laplace
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* O Metaoxnpotiopog Laplace (review) P '/

* |dLoTNTEC:
1.
2.

/

e /

‘Eva nedio ouykAlong bev meplexetl NOTE moAoug! - /
s

—— /‘./ (
‘Eva ntedio ouykAlong pmopel va eival / !

a) ‘Eva nuieminedo tou pyadikov eruméSou Sefld amd pia euBeio ou opilel évag mOAog

b) ‘Eva nueninedo tou pyadikol emutédou aplotepd amd pia euBeia mou opilet évag moAog
C) M Awpida tou pyasdikol emunédou petasy Suo euBelwv mou opilovtal amd Suo mOAoUG
d) TO ULyadiko emimedo

O Metaoy. Laplace pmopet va €xeL kavevay, Evay, 1 TEPLOCOTEPOUC TTOAOUC. To SLo Kal
HN&eviKa.

Av éva onpa eivm{ch&c')n)\eupo TOTE TO TtEdio oUYKALONCG Tou peTaoy. Laplace tou
elval to 2a).

Av €va onpa elvatl aploteponAeupo, Tote to edio oUuykALlong Tou petaoy. Laplace tou
glvaL to 2b).

Av éva onpa eivat apdimAeupo, tote to edio ouykALlong Tou petaoy. Laplace eival to
2¢).

Av éva onua eival , TOTe T0 Ttedio oUYKALONG TOU LETAOY.
Laplace tou eivatl to 2d).
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* Metaoxnpatiopog Laplace kot Metaoxnpotiopog Fourier S. V*SZnﬂ

* Moapatnpnote OTL
Xf)=XG6)|  =X(o+j2nf)
f o=0

S=J]21

* Apa o Metaoy. Fourier slval pLla «UTONEPLNTWON» TOU petoo). Laplace?
* Apa 0 petaoy. Laplace sival pla «yevikevon» tou petaoy. Fourier?

* H aAnBela eival otL o petaoy. Fourier pmopel va tpokUP L EKTLULWVTOC TO UETAOY.
Laplace emavw oto ¢pavtaotiko agova, SnA. yia s = j2rf

* Onwc Kot OTL UTTOPOUE — LEPLKEC POPEC — va TTAPOUE TO peTao). Laplace armo to
uetaoy. Fourier Betovtag j2nf = s

* Opwc kamota rmpaypato 8€Aouvv poaooxn... ©
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* Metaoxnpatiopog Laplace kot Metaoxnpuatiopog Fourier eng

* 1. Na va yiveun extipnon X(f) = X(s)|s= jor s mpéneL to nedio ocvykAong Tou
uetaoy. Laplace va mepléxel t1o pavtaoTtiko asova

® 2. Akopa KL av 6V Tov TIEPLEXEL, O€ onUaivel OTL 0 petaoy. Fourier dev umtApxEL e—
* AmtAw¢ dev umtoAoyiletal peéocw tou petaoy. Laplace

* Mrmopel va UTtapXEL LECW cUVAPTOEWV AEATA TT.X.

T —

* 3. Av 10 oAoKARpwHa Tou petaoy. Fourier cuykAivel, Tote o petaoy. Laplace umtapyel
yla karmoto nedio cUykALoNG Kal Umopel va uttoAoyLotet Betovtag j2nf = s

—_——

° Mo mapadelypa, otav o petaocy. Fourier eival pnt cuvaptnon tou j2rf

* Evw OV XpPNOLOTIOLOUUE VEVIKEUEVEC OUVOPTHOELG (n. X. 0 (t)), n yevikevon autn ¢
SdoUAeUEL



HY215 - Ebappoopéva Mabnuatikd yio Mnxavikoug MNaveruotiuo KpAtng, TuAua Erotrung YmoAoylotwy

* Metaoxnpatiopog Laplace kot Metaoxnpotiopog Fourier

* [l mapadeLlypa, EEpoUE OTL

1
= x(t) = e""u(t),a >0 < X(f) = a+ j2nf A?

* Bprikale TIpLV OTL A

x(t) = e *u(t) « X(s) =

,0 > —a
a-+s

* Moapatnpnote OTL

=k
—_ s=j2nf
aAAQ KAl OTL \/

X(s) = X(f)|

j2mf=s
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* Metaoxnpatiopog Laplace kot Metaoxnpotiopog Fourier

* AvtiBeta, E€Epoupe OTL S[

X(O) = u(®) & X() = 550 4 A

7,
* MrmntopoUpue va detéoupe otL 7
/1 o>0 /L’_

x(t) =u(t) o X(s) =

==, Z 7
S /
* NapatnpnoTte OTL \

X(f) # X(s)

s=j2nf
o AAQL KOl OTL

X(s) = X(f)|
j2mf=s
* O Aoyoc¢ eival OtL To TteSL0 CUYKALONC TOU HLETAOXNMATLOMOU SEV TIEPLEXEL TO
davtaoTiko dfova, aAAd KoL To OTL 0 peTao). Fourier ev MPOKUTITEL ATtO CUYKALON
TOU OPLOUOU
* XpelalOUOOTE YEVLIKEUEVN CUVAPTNON YLa TN CUYKALON
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* Metaoxnpatiopog Laplace kot Metaoxnpotiopog Fourier -2 \
* MEpA OUWE ATTO TLC TUTILKEC LAONATIKES OXEOELC, TL AAAO UTTAPXEL? t

a-y
* Ac boupe Eva mapadelypa & s

. Aq@ioouue TOUG HETAOXNUATIONOUC Tou orpatog x(t) = e ~*u(t) Vl
Kala = 4

* MNpodpavwc UITopoUpe eVKOAA va BpoUE OTL

+ j2nf . Ja? +4m?f?

(===

X(F) =

KOLL
1

\/(a + 0)%2+4m?f?

1
X(s) P 1X(s)| =

® AC QITELKOVIOOUE TLC OUO TIEPUTTWOELG VLA TLC SLaDOPETLKEC TLLEC TOU a

®* [pooete OTLTO S = —a €lval 0 MOAOC TOU HETAOXNUOTIOMOU Laplace!
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* Metaoxnpatiopog Laplace kot Mexaoxnpotiopog Fourier
Mérpo Tou Metaoy. Laplace [X(s)| @o ou Mzracy. Laplace |X(s)| ®doua I'Im::rrnug
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* 1610tnteg Metaoxnpaticpou Laplace x@\; f oox({ yo o dt
R

-

Mivaxae Idwotitwv Alrhevpou Metaoymuatiopod Laplace

1516t e——" pITIR Mezooyn. w .
Laplace
x(t) X(s) —> Ry
y(t) Y(s) — By
Toapux6tnma ~ Azx(t) + By(t) AX(s) + BY (s) (RXR.NR,)
Xpovixr, yetatonion z(t —1g) X (s)e =t R—
Metatomon 1o ywpo Tou § e*0tx(t) X(s— sp) Metatémon tou R,
Yuluyéc ofua oto yeovo x*(t) X*(s") R,
Avtiotpoyr| 6o ypbvo z(—t) X(—s), —R,
Ytgqiuon oto ypbvo r(at) %X(E) Yratuopévo R,
YuvEhEn oTo Ypbdvo x(t) * y(t) X(s)Y(s) RO R.NR,
[opoymyion ato ypovo df;it} sX(s) R2OR,
n-00 T TaPAYMYIOT oTo Ypdvo dd::f(lt) s"X(s) ROR,
Mopaywyion otn ouyvétnta —tx(t) d2(s) R,
, d‘“iﬁ(s]
N-00 TN TURAYWYLON OTr CUYVOTNTY (—1)™t"z(t) Ton R,
Ohoxhfpwon o1o ypdvo X(8 \ R2> (Rl. M {Re{s} >
s
0})
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* |diotntec Metaoxnuatiopov Laplace

IMivoxac Idwotitwv Almievpou Metaoynuatiopo’ Laplace

I[616TnTo b [V Metooy L. ROC
Laplace
x(t) X(s) Ry
y(t) Y(s) Ry
Ieopuuxdtnta Azx(t) + By(t) AX(s)+ BY (s) ROR,.NR,

‘AT[C')SELEI’]: 2(-(\: A‘XC-(/) 1-’[}\/(&3

Z(ﬁ> = J}Z ({’)i - fwza/)@' g7 (A x(l/)fﬁy(m> ‘0(('

- AI NN P @f»’u«) AA‘ A XD+ R (e

e RRERNR, Y
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* |816tNTEC MeTaoxnpnatiopou Laplace $S:25F ﬁmﬁ: 2»&30 -2 =’Qe§s§: 2
N
O Bpeite 1o petaoy. Laplace tou aBpolopatog Twv onUATWY
1 1
X(s) = > 2 Y(s) = — ,O > 2
() s—ZQU RSy YR
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1 4 [
* |6Lotnteg Metaoxnpatiopou Laplace >< (9: I <(¥Y.& st T,
- ‘p

Mivoaxae Idwotitwv Alrhevpou Metaoymuatiopod Laplace

I[616TnTo b [V Metooy L. ROC
Laplace
x(©) X(s) >
y(t) Y(s) Ry
Yuluyéc ofjpa a1o Ypovo ﬁ* {t]) X*(s) R
* ArtodeLén: o
0

5”‘t¥ *
2(5\— [ x*({z) &'Sl’a(t = J x () e' ¥ = X (SD

- Y
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* |diotntec Metaoxnuatiopov Laplace

O Eotw €va oNUQ £ pnto Metaoy. Laplace X (). Na to onpa yvwpilete otL:

, , , . L , , " _;ﬂ/3
 £xeL évav moho otn Béo S1 = €3 Klevav nolo otn Béons, -s,: L e \
< : - 2
J éx@nésvmé otn B¢o
r S~
A =2 )
Bpeite 0oa meploocotepa pnopeite yla to X (s FV*( .
XY eR 22 x(O:x*H) e )((53 = XS E” 3 ¥ Ia el
\
¢ Vot
Av S, civan N> > X("'-X - @ 0 o
X(s): A _=*! — = A =
—\7 2 \
(- 5&") (s- 3¢ ) S rees ey
2 v, o (2_3 Q)ﬂ/; .]o/3
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* 1616tnteg MetaoxnpuatiopoU Laplace  xv) § v(t) <& X (<) \/(5) R> R (\(27

g
0 Eotw Svo onuata x(t) = eXu(t), y(t) = e?*u(t). Ymohoyiote Tn cUVENEN TOUC.

‘X(S): ?xu) . L s>a R
e e
\ S Y2A R\,

V(s):j ?ymj . |

$-2a
|
| { y L —
I A, B - - o
) D ): — A S-on A C-24
{
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(s~ (s ) e
\ M - _‘:\-
Ls-o«\C_'s/-em e
\ t &
e )L e w -




HY215 - Ebappoopéva Mabnuatikd yio Mnxavikoug

MNaveruotiuo KpAtng, TuAua Erotrung YmoAoylotwy

* O MovornAeupog Metaoy. Laplace A;nJ-. X €9 («axw) S

- &

* Movomeupog petaoy. Laplace

+ 00

X(s) =

x(t)e Stdt

* QuolaoTka armoteAel To petaoy. Laplace mou €€poupe OGN, AAAA yLaL QLLTLOTA CAPOTA

* Karmoleg LOLotNTeC eival Alyo SLadpopeTIKES

Mivootos Tty Movimheugou Metaoynuanopol Laplace

Erddor oto ypdvo r(at), a >0 EX (E) Erodouévo R,
dr(t
Mapaytiyion oo yedvo ii} sX(g) —x(07) ROR,
, d"x(t) n
n-ocT TepayWYlor aTo Ypévo o s"X(8) — R,

Ohodfgwor ato ypdvo

R 2 (Rs 0 {Refs) >

ﬂ})
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* Zevyn Metaoxnpatiopou Laplace

pI% TVE- MeTaoy NUATLOWUOS ROC
Laplace
@ @ ‘Oho to s-eninedo
(t—ta) —> e =to '‘Oho <o s-exninedo
5
cos(2mfit)u(t) T Gh) Re{s} >0
: 27 fo
sin( 27 fot )u(t) T 2nf)? Re{s} = 0
Arect (%) L(esT/2 — e=s1/2) ‘Oho 1o s-eninedo
u(t) % Re{s} = 0
—u(—t) % Re{s} <0
tu(t) 2 Re{s} = 0
—tu(—t) sif Re{s} <0
(:1]1—_11]!”{t) %ﬁ_ Re{s} =0
n—1 ]_
—ﬁu{—t) — Re{s} <0
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* Zevyn Metaoxnpatiopou Laplace

Xphowa Zedyn Metaoynpatiopot Laplace

MNaveruotiuo KpAtng, TuAua Erotrung YmoAoylotwy

(s? + (27 fo)?)?

pE (VI MeTaoy NLaTIoROS ROC
Laplace
~\ ealtl a >0 aﬂg—as? a > Re{s} > —a
1
e "tu(t) / - _{_ - Re{s} > — Re{a}
—e—aty(—t) it Re{s} < —Re{a}
e atu(t) e way Re{s} > — Re{a}
—(;n__llyﬁ_ﬂtu(—t] (s _I__i_a}n Re{s} < —Re{a}
: s+a

e~ cos(2m fot)u(t) G .;1.); -I}(Q?r_fgjz Re{s} > —Re{a}
e~ sin (27 fot)u(t) G {1)2?:—{](2?1-.}8{]]2 Re{s} > — Re{a}

t cos(2m fot Ju(t)  — (21fo)" Re{s} >0

: (5% + (27 [o)?)?
£ sin(27 fot)u(t) 2527 fo Re{s} > 0
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* O Avtioctpodoc Metaoxnpatiopog Laplace

at ]
* Mapadetypa: -¢ u(.t)(—-—>—'—— rea

)
S-a
O YrmoAoyiote tov avtiotpodo Metaoy. Laplace tou

-z (22 )RR R0
o310 yoomo

S, = 5 —
S, > 2
T A '\s _ (2 - "5’ 'L- =
x(§) - Eas — = - - F . - —t;: €_5 Eg S+2
(8-5) (st2) 56 e o5 T>-2
Ar 2 — G = @
) (53 Csted S % R >
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* O Avtioctpodoc Metaoxnpatiopog Laplace F—w m

* Mapadelypa: 5 Vl(a‘l’)‘@-b — f)r i Y ,Cs)
O Ymoloyiote Tov avtioTpodo Metaoy. Laplace Tou s*ra’ s W s
X —_
\ s +2"- . s)
X(S\: = .- < = S
S (s2+9°)
JP /
Kiesde L Z s k(® = Lsn(etduw) 5o
SQ+22 \_ - :

t t ¢
XK(e)= {X.(oQ dn ’—ir sl (‘20\3 'A(“J da - 2"' /5;“ (‘Za\ola -

z ‘5(' rY co>(<za3> - - = Co)(Zl'> > t>o =7

5% (WY = ,q (1 - c=¢(2%)> w (+)
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* O Avtioctpodoc Metaoxnpatiopog Laplace

L o u@)

* Napadelyua: <

O YrmoAoyiote tov avtiotpodo Metaoy. Laplace tou

¥ _52+2 ;\;O 1—\—‘

(s)_SB_S, <o < N A A
2 L
>

3 L3
><(5'3 s +2 v2 - sy 2 - - A- + B« - - +5 g_\,‘*ZS"
S- |

s (=) s(s-N(sw)y > S G>D) O

) F<o U« 0’<?
p. Sixz .;y( - -2

-t
7 Cs-D (s+1) s=0 DX ): ~2ulEr)+ e u(+)aZe{u(-9
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2
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P L
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* Oswprpato ApXkig Kot TEAKAG TUAG
* Oswpnpa ApXkiG Tuung

* NMpolUmoBEoelg

I.  Toonua x(t) sival attiato
ll.  Ymdpyxel o petaoy. Laplace tou, kot TNC mapaywyou Tou

Tote LoyVEL

dedoUEVOL OTL TO MAPATIAVW OPLO UTIAPXEL (Elval TIETIEPOAOUEVO)
* Oswpnpoa TeAKNG TLHAC

* NMpolUmoBEoelg

I.  Toonua x(t) sival attiato

li. Ymdpyel o petaoy. Laplace tou, kal Tng mapaywyou Tou
Tote LoyUEL

lim x(t)

t—+c0

5edoEVOL OTL TO TAPATIAVW OPLO UTTAPXEL (ELvalL TT OOUEVO)
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