Pnpraxog Eicyyog

OLAAEEN
Yiomoinon Pnoeioxamv Piltpwv

Ynowkog Edeyyog



Yiomoinon Yneioxkmv @iitpwy

To TPaKTIKO EVOLAPEPOV TG LAOTOINGNS YNOLOK®V pLOGTOV gival LeYAAO KaBmC
AapBavovtor vroyy BEpato OTMS T0 KOGTOC TOLV KUKAMUATOS, O YMPOS UVI|UNG GTO
YNoe1oKd vToloylotn, 1 KPavtomoinon onUATOV Kol GUVIEAEGTMV, 1) GTPOYYLAOTOINGT
(round off) apOumv, o BEATIOTOC AAYOPIOLOC, 1] ETIAOYT TOV WWKPOETEEEPYOGTT] KO AAACL.

H xvkAopotikn vAomoinom Tov ynelokov eAEYKTN €ival yivetal otnv mpdén
YPNOLOTOLOVTOS KOOLGTEPNTES, TOAATANGLOCTEG Kot 0.OPOLoTEG.

Ot xvp1OTEPOL TOTTOL LAOTTOIN O Elvat:

Amev0Oeiac popon (ev oelpd)
Amev0eiac popoen (Kavovikn)
Ev cepd viomoinon
[MapdAinin vioroinon
YAomoinon oxdAog

Ynowkog Edeyyog



Amevbeioc wopon (v oeipa,)

H cvvdptnon petapopdc ek@pdletal g AOYog 000 TOALOVOU®V:

n .
2.4,z o -
]:0 _ ao +alz +...+anZ

= n -1 -n
1+ijz_j 1+bz +..+bz
j=1

n

u(z)=age(z)+az'e(z)+...+a,z"e(z)-bz u(z)—..b,z"u(z)

u(k) = aoe(k)+ale(k—1)+...+ane(k—n)—b1u (k—l)—...bnu (k—n)

Ynowkog Edeyyog



AmevOeioc uopon (ev oeipa,) 1

H vAomoinom (Un kavovikn) QoiveTal 6To GYNUo

e(z) ”(Z)
[ o9 ¢
7! —'—-.—

Xpnoomolovvtal 2n

-1 = . . . . o Kabvotepntég Ko 1

aBpo1oTNC

z” ~@)—— @2
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AmevBeioc uopon (ev oeipa) 1

Mo evariokTtikn (kovovikn) popen viomoinong pe ntl afpoictikd onueio kot n

KaBvotepNTEC Elval
-®—0 .
-1
Z

e(z) u(z)

~@——O~—D-
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AmevBeioc uopon (ev oeipa) 1

Av Bécovpe petapintég kKatdotaong PAETovE OTL :

I- I-(:—P =
e(z) X
Z—l

u(z)

X, (k + 1) =-Dx, +x,+ ale(k) — aoble(k)

~@——O~—-

X, (k + 1) =—b,x, +x; + aze(k) — aobze(k)
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Amevbeioc uopon (ev oeipa) 1
X€ HOPPN TIVAK®V EXOVULE:

xl(k+1) b 1 0 . .__xl(k)_ [ a,—ayb, |
X, (k +1) -b, 0 1 . .| x, (k) a, —a,b,
= + e(k)
X, (k+ 1)_ b, . . 0 1ljx, (k)_ | a,—ayb, |
Kol
o
X
u(k)= [1 0 . . 0] . |+ aye(k)
_xn -
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AmevOeiag popen 2 (un-kavovikiy)

‘Evag dAlog tpdmoc vAomoinong eivat o mapaxkato (2 abpoiotéc, 2n kabvotepntés)
etva: ( (2

) ::1 i ® E (2)

-1 -1
Z Z
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AmevBeioc uopon 2 (kovovikn)

‘Evog evaALokTIKOG TPOTOG VAOTOINGTG YPNCILOTOIMVIOG TOVG HIGOVG KABLGTEPNTES

stvon

e(2) "Q

(2 —>
Y

®——

u(2)

Opilovtac petaPAntéc KoTAoTAONS
oo KAT® TPOG TO, TAV® EYOVUE:

xl(k+1):x2

X, k+1)=x3

(k1) = b (K) b, e, ()
—..—bx, (k) + e(k)
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AmevBeioc uopon 2 (kovovikn)

X€ HOPPN TIVAK®V EXOVULE:

x(k+1)] 0o 1 0 . 07 x(k)] [0]
x2(k+1) .01 .. x2(k)
= + e(k)
_xn(/é+1)_ __}9,1 —bl__xn(k)_ 1
_xl(k)_
x, (k)
u(k):[an—an_lbn al—aobl] . |+age(k)
% (k)
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Llopaoeryuo

[ éva cvotnua devTepNS TAENS paivovtol ot 0o vAomomacels ( amevdeiog popen v

oepd 1 ko kavovikn 2) : 1 1
a,taz +a,z

D(Z)_ 1+blz_1—|—l’922_1
e(2) __@ i @) __@ u(z), ) F h@ u(2)
z! |
o
&0 l
—r@q—

& L
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Yiomoinon oe ocipa

Me avtdv oV TPOTO LAOTOINGCNG EKPPALOVLLE TN CUVAPTNON UETAPOPAS MC YIVOUEVO
TOPAYOVT®V TPAOTNG Kol dEVTEPNS TAENC:

()
e(z)_D( ) ODI( )"'Dz( ), 1<

Kd&0e empépovg cuvaptnomn LeTapopdc €xel pia amo Tig 000 ToPUKATO LOPPES:

l+az”

OTOLYEI0 TPMTNG TAENC D, (Z ) T 1ipo !
I

-1 -2
_taz +a,:z
-1 -2
1+bz" +b,,z

otolyelo devTEPNG TAENC D, (z)
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Yiomoinon oe ocipa

H xuklopatikny vhomoinon givou

X

e(z) &
i- h@ — 771 {.
1"”

O e€iomoerig sival
xl(k+l) —bxl(k)+a0 (k)
X, (k+1)
X, (k+1)
(k+1)

k+1

x, (k)

Xy

-1
—" z

e

6 -

.,. |
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( bl) () bxz(k)—b3x3(k)+aoe(k)

|
I
I
I
I
I
I
I
I
I
4
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

—h»

Yu(z)

@

(az1 b1) ()+(a2—bz)xz(k)+(a3—b3)x3(k)—b4x4(k)+aoe(k)



Yiomoinon oe ocipa

X€ HOPPN TVAK®OV EYOVUE

X

(

k+1)

X, (k+1)

X (lé+l)

T b0 0 0]
a—-b  -b, —b,
= 0 | 0
a,—b a,-b, a;—b, -b, |
_xl (k)
) (k)
[al_bl a, —b, an_bn]
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[lapoiinin vAomoinon

H cuvdptnon petapopds ekppdletal g dbpoicua ETUEPOVS GLVAPTGEMV
LLETOPOPAC TPMTNG KoL OEVTEPNC TAENG:

u(Z) D(Z)=Co +D1(Z)+D2(z)+...+D, (z), I<l<n

Anovpyovvtor £t 60O €101 TOPAYOVT®OV

e(2)
D _ G @ @ Y
Z(Z)_1+blz‘1 z

OTOLYEL0 TPDOTNG TAENG

oToLyEl0 deVTEPNG TAENC
1

(z) _ Gt Lz
1+b,z7" +b,z"
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H xoxhopatikn

vAomoinomn ivat

llopaiinin viomoinoy
| ~@)

X
_ 2
»@ >l 77!
'Y
b 2
-+—| 7 -—
X3
—»{ T
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llopatinin viomoinon

Ot e&iomoelg givar x (k+ 1) =-bx, (k) + e(k)
X, (k+1)=-b,x, (k) —byx, (k)+e(k)
X (k+1)=x, (k)

© (k1) =—bx () +e(k)

2€ LOPON TIVAK®V €val

x(k+1)] [-5, 0 0 . 0] x(k)
X, (k+1) 0 -b, -b, . . | x(k)
= 0 1 0 +
X, (k+ 1)_ 00 0 . b |x, (k)_
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KO

llopatinin viomoinon

n

u(k)z[—blc1 ~-b,c, +c,—byc, —bc, .. -b cn]

+(cy+¢, +..¥¢, )e(k)
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Yiomoinon oxdlog

u(z) D(z)=% taz ' +..+az’

H ocvvdptnon petapopdgs eival —
e(z) l+bz"' +..+bz"

Av KdvovuEe avAALOT GE ATAQ KAAGLOTO £YOVUE

1
D(z) =4, +
0 1
Bz + 1
A+ 1
Bzz_l + —
\ 1
Nt 1
-1
Ta A;,B,  eivar otabepéc mov &xovy mpoéhbet amo BnZ T
10 al.,bl. n
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Yiomoinon oxdlog

[0 Vo VAOTTOUGOVLE TNV TOPOTAVE® GYECT] TPETEL VO LTOPOVE VO VAOTOU|GOVE TIG

1
Bz '+ T(z)

G (z)

Av10 paiveton oto 2 TOPAKAT® GYNUOTO
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Yiomoinon oxdlog

2T1 GLVEYELD, DAOTOLOVLE TNV GLVAPTNON D( Z) = A, + 1
Bz '+T (Z)
Y
O |
|
h(z)
1

Metd, ekppdlovpe TNV cuvAPTNON G EENG :

NE)= o
1

h(2)

=A1-|—Tz(z)
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Yiomoinon oxdlog

.. @

C)" z' @

‘Etot, &yovpue

2vveyiCovtag, aviikabictodpe v cuvaptnon pue T, ( z) = 1 Kol

éyovpie Bz '+T(2)
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Yiomoinon oxoiog
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Xvveyilovrtog pe tov 1010
TPOTO, 1 LAOTOINGT NG

GLVAPTNONG LETAPOPAS

QOIVETOL GTO TAPOUKATM

oxnua :

Yiomoinon oxoiog

&-
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Yiomoinon PID eleyktn

H cvvdptnon petapopdc tov PID gheyktn eivon

_|_K1T (Z+1)_|_KD (Z_l)
2 z-1 T z

-D(2)=K,

OEAOVLE VO VDAOTOTGOVLLE T1 GUVAPTNGT UETAPOPAS G GVGTNLO 216 TAENG :

-1 —2 KT K
D(Z):Clo +a12 +a22 aOZKp+ é’ + 2D
-1 -2
l+bz +b,z
KT 2K,
a,=—-K, + —
2 2

E&iomvovtag Tic 2 oyécelg yovpe KD
“
b =-1
b, =0
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Yiomoinon PID eleykth

H vAomoinom ¢aivetol 6To oynua. :

A KT v
Tl O
—1 A
Z_”x(k)
- z
B_l
- -1
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