Kegpdhowo 7

Metaocynuotiopnog 2

7.1 Oplop6¢ TOL UETACYNUATIOULOV Z

O petaoynuatiouds Z anotelel yevixeuor tou petaoynuatiogol Fourier yio ta ofjporta Stoxpttod
yeovou. O petaoynuationdc Z tou daxpttol ofjpatoc z(n) opiletor we e&hc

n=—oo

6mou 2 elvon wryadnd uetoBhnth. Edv ¥écoupe 2 = €™ dnhadt edv meplopiodoiye 610 povadiaio
x0%ho, hauPBdvouue to petaoynuatiowd Fourier tou orjpatoc. To clvoho twv Twov Tou 2 yia
TI¢ onofeg To d¥polopa undpyet, ovopdleton meptoyt ovyxAone. Ilpdxetton yia 10 cUvoro twv
TIOY NG UETAPANTAS 2 Yo Tig omoleg umdpyet To axdhovdo ddpoloua

o0

> lz(n)lz] " < oo

n=—oo

Enopévee 1 neproyt olyxhiong opiletar oto uryadixd eninedo pe doxtuiioug mou €youy x€vTpo

v apyt. [ orjpota nemepaopévng didpxeiag 1 meptoyn clyxhong eivor ohdxAneo o uryadixd

eninedo, extéc lowe TV onueiwy 6mov z = 0 H/xa z = oco. T auttotd ofyarta, av o xvxhog

|2'| = 1o avixer oty meployf ohyxhione, Tote x&e onuelo tétolo bote |z| = 1o avhxe enione.
O avtiotpogoc yetaoynuatiopds Z 8idet To apyixd ohya

z(n) = % fX(z)z"_ldz,

6mou 1 ohoxApwor Yivetar UE Popd avTioTEoRY EXEIVIC TWV BEXTAV £VOE POAOYIOL TdVw oF
e T xopmOAY TOu aVAXEL 0TV TEPLOYT) oUYXAIONS XAl TEPIXAEIEL TNV apy” TOU Wryadixol
emnédov. [o vy avtiotpogy| iaitepa yproog umopel eivar o oloxhnewTixdg TOTOC TOUL
Cauchy.

O petaoynuatiopds Z tou dlaxpttol xpouoTixol ofuatog oplletor yio xdde uryadixd apripd
xou ebvon 1.

IMopdderypa 7.1.1. Ag Yewprioouue 10 Sloxpltd oy

z(n) = a"u(n).
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O petaoynuatiouds Z Yo eivar

- 1
X(z) = Za”z_” =—
n=0

1l —az

e meptoyth, obyxhione |z| > |al. Edv ¥éooupe o = 1 hopPdvoupe 1o yetaoynuotiopd Z tou
dtaxpttol Pruatinol oHuATOg

X(z)=—— L.
()= == Il >
IMapdderypo 7.1.2. A¢ eivar o petaoynuatiogds Z
X(2) = r——. |2l < ol
Apa
z 2 2\ 2L [ z\nHl —

Ondte

z(n) = —a"u(—n —1).

IMapdderypo 7.1.3. Ag eivar o petaoynuatiogds Z

1

X(z) = (1—az"1)(1—pB2z71)’

e |a| > |5]. Mropolue va avahlcoupe o€ xAdopoto wg eEHC

_ 1 o B
X(Z)_a—6<1—a2—1_1—ﬁ2_1>'

Edv |z| > |af,
an+1 o ﬂn—l—l

z(n) " u(n).
Edv |a] > |z| > |4,
mm=aigw“w<nw+ﬂwwmﬂ
Edv |z| < |0, bl ntl
z(n) = SR u(—n—1)
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7.2 I8i6tnteg TOL peTaoyMuUATIOROD £

Ac éMdoupe topa o€ YEPINES IBIOTNTES TOU UETACY NUATIONOY Z.

1.

Coopuixdtnta

Edv Xi(z) eivar o petaoynuatioués Z tou ofjpatoc x1(n) ye nepoyy| obyxhione Ry
xou Xo(z) eivar o petaoynuatiopds Z tou ofuatoc x2(n) pe nepoyr obyxhione Ra,
TOTE 0 PETACYNUATIONOS Z EVOC YRopmxol ouvduaouol Ty 800 aix(n) + asxa(n) eivo
a1X1(2) + a2 Xa(2) pe nepoyn, obyxhione mou eyxhefer tnyv toun Ry () Ra.

Xpovixt| yetatémion

o0

Z x(n—mng)z " =2""X(2)

n=—oo

Xy nepoy ) olyxhong eivar evdeyduevo va npootelel 1 agatpevel To z = 0 1 10 2 = o0.

Avtiotpogn ypdvou
Av X (z) elvar o petaoynuatiopds Z tou ofyatoc z(n), té6te o yetaoynuatiogdés Z tou
ofiuaroc z(—n) eivor X (1), pe reproyh obyxhione v aviiotpogn tne apyeic.

Aoy xhfpaxag oto uyadixd eninedo

Av X (z) eivar o petaoynuatiopds Z tou ofpatog x(n), T6TE 0 UetacyNuatiopdés Z tou
ofportog zgz(n) elva X(Z5), pe nepoyf olyxhione ©ote 10 2 vo avixer oty meploy
olyxhione touv X (z).

Yuvéhign
O petaoynuatiouds Z g y(n), mov tpoxOnTel wg ouvEMEN e h(n) ue ™ z(n) éxer o
23)'s

Y(2) = H(2)X(2)
6mov H(z) eivon o petaoynuatiouds Z e h(n), xar ovoudletar cuVApTnon LETAPORES TOU
ovothuatoc. H neptoy obyxhong tou petaoynuatiopot Y (2) eyxheler tny touR Ry () Ra,
WV TEPLOYOY GUYXAONG TwV d00 UEADY NG CLVEMENC.

[Mapaydylon oto pryadixd eninedo

Loy et 6t
o0

Z nx(n)z™" = —2X'(2).

n=—oo

Ocbpnpa apy g Tung

14 7 7. ’ 7
Edv 1o ofya z(n) elvar outratd, tote

z(0) = lim X(z).

Z—00

IMapdderypa 7.2.1. Ag dewprioouue 10 Stoxpltd ofue Tou Lyhuatog 6.1

z(n) = o™l = a™u(n) + a "u(—n) — §(n).
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O petaoynuatiouds Z Yo eivar

1 1 1—a?
X == — =
(2) —az 1 1—az 1+a?2—a(z7l+2)’

we meptoy) oUYxAoNg Wl\ > |z| > |a]. "Apa Vo npéner va eivan |a| < 1.
IMopdderypa 7.2.2. Ag eivou to Sroxpttd orua

an+1 o ﬂn—l—l

a—p3

O petaoynuatiouds Z tou ofuatog Yo elvor

X(2) = 1 o _ J6] B 1
T a-B\l-azl 1-821) (1—-az)(1-p271)
H reproyf; obyxhone eivan |z| > max(|al, |3]).
IMapdderypa 7.2.3. Egapudélovtag 10 nponyoluevo anotéAecud Yo To dlaxpltd ohua

sin(n + 1)6
sin 0

x(n) =

Bploxoupe 61t 0 yetaoynuatiouds Z do eivor

r"u(n), r>0,

1
T 1—2rcosfzl 47222

X(2)
H reproy; obyxhoneg eivan |z > 7.
IMopdderypa 7.2.4. Ag Yewprioouye 1o draxpttd ofua
1. . .
gg(n) — Cos(won)u(n) — 5 (ezcu(m + e—zwon) U(TL)

O petaoynuatiopdc Z pe neploy ovyxhone |z > 1 da eivou
1 1 1 1— !
X(z)zi( N _1> coswq %

1 —ewoz=1l ' ] _e-iwoy 1—2coswg 271 4+ 272"

IMopdderypa 7.2.5. Ag Yewprioouye 10 draxptté ofua
z(n) = a"u(n).

O petaoynuatiopds Z tou y(n) = nx(n) Ya eiva

az™!

Y(z)= A= a1

O petaoynuatiopds Z tou (n+ 1)z(n) (Eyhuoe 7.1) Ya eivar

1
(1—az"1)?
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Yyfua 7.1: H xpouvotxy| andxplon evog giktpou dedtepng 1dng e dinhd ného o = 0.9.

7.3 Metaoynuatiopnods Z xou yeopixd Yeovixd oGUeTABANTO CUCTARATA

Ac¢ Vewphioouyue TR TA AITLOTE CUCTAUATO PE ATELRT) XPOUTTIXT| ATOXEIoT), oV didovTon and uio
eZlowaon dlapoptv
N

M
> a(k)y(n—k) =>_b(k)z(n — k).
k=0 k=0
Egapuolovtag tny iBOTNTA TNG UETATOTIONS YId TO UETACY NUATIOUNS Z TROXVTTEL OTL 1) GLVAETNOY)
HETAPOEAS auToU TOU CLOTAUATOS Efvar [oT) UE TO AOY O BUO TOAVWYOUWY TNS Y odIXAS LETABANTAS
27

Y(z) _ B(2) _ Xalgbk)*

X(z)  Ax) S alk)z*

O pilec tou B(z) ovopdlovton undevixd tou ouoTthuatos, evéd ot pilec Tou TOANUWYOUOU TOU
TOEAYOUoTY ovoudlovtal TOAOL TOU GUGTAULATOG.

H(z) =

IHHH m

Yyfua 7.2: H Bt andxpron evog @iktpou mpdtng TdEng.

IMapdderypa 7.3.1. Ag dewpriooupe v e&iowaorn dlapopwy
y(n) = ay(n —1) +u(n),n > 0,y(-1) = 0,|af < 1.
Xpnowonoldviag 1o uetaoynuatiopd Z Beloxoupe

1

Y(2) = az”'Y -
(2) = az"'Y () + T
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Apa 1 andxprorn Vo eivar (SyAua 7.2)

1— an—l—l

y(n) = ﬁu(n).

IMapdderypa 7.3.2. To obotnua pe ouvdpTtnon YeTapopds

1 22 22
— = = - —, T > 0,
1—2rcosfz=1+7r22=2 22 —2rcosfz+1r2 (z—re?)(z —re)

H(z)

éyer éva Bimhé undevind oty apy xan d0o méhoug: re Y rel.

08

06

04r

0.2

Imaginary Part

—02F
—04F
-0.6F "

-08F

Real Part

Eyfua 7.3: Ot méhot evog cuothuatog dedtepng Taéng ue dvo wryadxés pileg.

Deovi xan avoryxada cuvifxn yio Ty evotddeia evog cUOTARATOS elvar 1) OTaEET TOU UETAOY T
patiopol Z méve oto govadiaio xUxho,

[e.o]

Z |h(n)| < oco.

n=—oo

Apa Yo mpémet N meploy”) oUYXANONG TOU UETACYNUATIONOD Z TNS XPOUCTIXNG AMOXQPIONS TOU
ovoThuatog vo tepthapBaver to povadiaio xUxdo |z| = 1. Eivar goavepd and tov optoud e
evotdietog, 0Tt GAa Ta CUOTAUATA UE TETEPACPEVT XpOUSTIXY andxplon elivon evotadr]. Omore,
yioo o ouothpata mou opilovta péow tng e&lowong dtagopwy, 1 ouvirxn gvotdlelag unopet
va exppaciel ue Bdon ) Véon twv pildv tou nohuwvipov A(z). ‘Eva @iltpo pe cuvdptnon
HETOPORAS OTWS Tapandve efvar evotadés, edv, xou HovVo eav,

A(z) 20 vy |z > 1,

OnAadt dv 6hot ot TOhoL euploxovTal EVTIOS TOU LOVADIiOU XUXAOU.

[Ma éva obotnpo tpete t8Ene 1 ouvidixn tne euotdietag elvan |a| < 1. Ta éva obotnua
oeltepng 18Ene pe 800 wryadés pileg, omwe autd tou Ioapadeiypatog 7.3.2, n ouvirxn tng
evotddetac elvor 7 < 1.
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