Fiad s{.h—s’oou tqgunations 1Cr e Q(/om':, A teceatial Ef tuafion s
A Yt 2y+ Sy ey
Led %, =Y DX =YX

Xz‘.y :.-93'(2:;/.- *29*5}; * 7w
"'2 Kz "'.5—)(; 1‘7?

i L2 [3]"
g

b. ﬁ}-z.y-rv

- xe

\',i-'- “2y +V
E «2Ryp *V

b s Bl

y = [t el (‘;]

l"f’{' }(; ‘y = ><J
X7 5y @ %

1



%y
¥z

2
b




Dt,‘}tfﬂm'nc. “IK'- 'h"ﬂj’{u “Aq(;’;g.‘s _Alﬂm —/4 -,ﬁ//ow;'.:]
Shte Spuce  Model

L LR
¥ L "'7[:]

(sz-A)".-. 543 . 2 o7
“' 5“ 0 503 Gy 7

W)= Cl(sz-4)" B /

D#ﬂ S+2 ) [ [
o S43 0! 3«54

[' "’J S+ I
- 57 +55 42 o

(5*2)4"1/ 2 S + L
5%+ 5512 87+ 5542

"




Dl-f'!.rm'ne 'f’f*. 'iLfﬂn.S'f?f ‘Qfﬂf';'b” ‘ICpm "f(t ‘Q://al-ij *S'”"‘t— "-%0#66 Mﬂd:/

'A | 3 S+3 /
G [7 2] i o e
428 #2

HEY= CGT™ 6 +p7

e T g I

= 7¢ 49
8% +35+2

Wha'f' I8 '1‘{1 mlf(.':( Qxfpne_n'f';ﬂ‘/) € it ?.

¢S A o ffr 1,7,
| ? S| S$P43s42 ‘

= ( i S +3 /
(s+ 2’) (s12) 8+ f)( 542) j

(S+1)(5r2) (Séf){s-rz}

Ve PEE



6;‘”" 'ﬁ{" ‘p’(fo"f‘j S"C'J‘"SP‘“" ‘"”’d‘?/ determ ac ‘f'&l partr s E;kfodmﬁk{)
K qud sdn He strc-spen mokl.  Find x@) and yE).

[2 JL] []V Let V=g step input
s[5 7][)2,]

F':f4+') ‘Qn/ GSI"AS-!

CSI,A)'I:[?— —f]'/;F+3 | !
St+3)| ¢ -2 s 52435 2
~{
p{' Z[ + (32 G+ ')(—WL) I
[ :)(m) (5_”)(3*2)

use Pactial Faction  exprnsiyn

€

Gl: 5+3 L k
T s-:«:f 4%}“ B & g, (“")L_._," -z
S CH (“'2)/5:_1 =
I

Gl? ) £ = + Ly oy ® By (5” g

(S"‘f>($"'z) S 5+=
B G:-z (s+z)/s_ z: L
] o ks 3
é"s B (84 s+2) T S ¥ 5:2 o ke = G:s (S+D/--; a4

< 3 kg 6 * G;’ (‘-\"2) j,ﬁ o

GH“' (sw)(yzf) T St b S+2 =~ I‘? - éw(su)/ % e
(LS

ks = Gw(s*z)/s-—z: &

...'é._,,...:_’_
A4 ~f 4 7 Se2 5»; E -t 3¢ & 7
A '< ¥ 2¢ -¢ e -
e .
S+ : £ -t -2€
S 54“2 Ze +2 2t - T+ Ze




X(e): -o(—fj(sl-d)-fj x/o) + ,<"' 5(51%)"'6 W’s)j

W

(sz-N7 &) = [9*3 ][] @*')f~‘+2>

-+ [ v I Lol
S]L] Gelsa) [,]Cg”)(,ﬂ)

= =
’< é[@)(m ()50 /§y Use Ffartial Fracdlion Enpansle,
ES-&I)(S#Z) l

- s 7 3
¢ (S)(su)(s-rz) e i:-; ¥ iﬂ_

b8y ()], -
b= G, [su)jj___/ & -
k= 6, (ﬂa)}“_z R =

/

GI—"'"_““_"“’ £y £

(S‘+ ’)_/5"2) Set v Sz
ky- Gz (SH) [s.—-r =
k_r = Cz &—}Z,)/ = ..../

Se=-2

5 f@i"‘) "BVG)S < ['L - e’ ‘t:”/

"{' .-Z.f -_—
e | dlertnas® e 5 b i
-7 c-é-fZe.—a* 2 € +2e7¢ {0)

L-’ 5""5’} e iai '}VIC/CQ’I/ 'b'lﬂs




@)z Cx@) + 9@ = C x@)
y(&)= [; 7] A g L I e X, ()

£ | ot i -1¢
e & (. ‘f’[f ﬂ "{"e t3e -
B gy - THge e (o) et ookt

”73/9)
*[:g: -5e" ¢ 4 “zce'“ o6 u]

- ["‘"l’-'t tGertt gy -u x (2) 5 ¢
e - o - -
Xz(O)] [ etz e
: N, o # _5_'_+2¢'£'-——e <=
 Eorsen I octoten ) ¢ Eo2s*]

AR RN B0 EURTEE REPTORLIN0) By



Determing o state - Space model for Ho disceede - Fime Sys Feom
j;an b)f ‘}{‘f- va!/aw;v d;"F{ue.nCd Cf&u.#'f':m,

y[n +$j + 5 y[n +.’L]+ 7)’[;‘”—1]4- ‘}y[nj; /&'v[n]

S D/‘f h.ﬂn
e

Debine Ha s thetes

Let x[n]= y[n]
X, [~] - y [aer ]
X;[n] s y[ont:l

F‘ﬂd' ‘1‘41 n€K+ Vl/u.(! '!D"Zl '#-l -5'1"‘;“" (“f/’”ﬁ""l’*f’u 'A’ ‘f‘leﬂ- Aam'vc'/f'ch

X;["l""Y z y[n”] = Xz [”‘J

XZ[”H? s y[an] & Xj[ﬂ]

X3 [nﬂ] s )1["*37 s ~5ylns2] ""7)![:14-!]-—- qy[".,_]+;0 v[n—]
= ’5)(3[”] & 7XZE"] . ‘?x,[n7+ lovfa]

W(f'}t "}'{\1 _S'}"I!L& S pace cz.ar/f'on,s

x.Ln+ 1] & v o (txldl] [0
)fz[ﬂ*lj o= e 5 | Xz[nj 2 O V[ﬂ]
f

L‘U[ﬂ”] -4 -7 -5 || Xl

y[nj:: [] o o] r\(,[«]j
Yz[‘]
X}["]J




be+crm;m. a s tfate - space mo#/ for Ha discrete -~ time
.S')/_c;'f-e.w. 3;'\’&:1 A‘y ‘)‘"\{ &/r’pw;y dl‘#efﬁ-ﬂf_[_ ¢_£;m f‘.a'oq_
'}’["] + 2 7[""’7 + 3}'[01"2] T V’[rs *Zj
Solutien
Since diswrete -time Systems are recurs e, He ditteremce Cpnatso

Can bt rewritfea ag yin +z} vy 2ylnw] +3y[n] = v[n]
Deline o s fafes (‘sj“',(..(. e value o “n* by 2.,)

Let x,[2]= y[a]
K2 [n] = y[net]
Fie e noet walstr of P shtes  oppovcidibo Vi Wnate)
Xi[nai] 2 yDrei] = %, [0]
"z[””] 4 Yf’“Z] s =2ylnr] - 3y[n]+ v[n]
= 2% [a] -3x[n] + v[n]

Weite e State-s pace ez;m?{*bnf

ne+i| - Xi[Lre] = v ikl S
X[ ] [;(ZE-HI] [—3 '2][;',_[,,]] [}jv[n]




De+ ermiAL “)l’ﬁt 'fr‘ﬂj '|C{_r Aﬁc‘}‘ﬂ'ﬁﬂ ﬂ# ‘fﬁt 4/@;., df'.f Lre ;",.-}«--“m

Shte-spree mode /.

il [ ]x[] i [ﬂ o]
yla]: [t o] x[a]

Sal’affvn

H(z): Clz2-A)"8+ D
First, fone (gI'A)M'

(zI'A) = [:2 - ]
2 23
(Z.‘f"“)" < [24 :]/’_(_/

2wl 3% +2

&

H(2)- C(zI-A)“&;/ﬁ’:
# [l O] Z43 | 0 [ .
L wlirierOea
ERR r][ ] . l
! Z+32+2 2738 +2

[@ P TRr l




D('h'.rmiru, -(‘.L "‘fla\s-fr_r -A..;}.',, ,-/ —/“c ‘ﬁ//’h;? dﬁ':cre.fe-?"!'he_
State - Sprce s‘ys'#cm-

xfari] : [5; ?’]x[,.] ; [f] oy

Il [4 1] x[n]

50(“!;‘5

Yle): Clez-2)"8+ 0

o e

T 2.9

(21-")"-*[;-1 1] l

-9 2| 292+ 9

H2): ¢ (e2-4)"8 W
e f][?—’; ;][?] e
3 [q ’J[Z"?j [

-g Z2%-9z2+8

1y

1{2’36’? 1 ‘/-z -—L,(Z

R
2572 +17 2%-92+8

\y




Dt-!'trmin.:. -fLL chaerndte-; st C{‘t#*;ﬂﬂ, 'ﬂ-( Cr";?x_,.. Va/dn.c‘.‘j) daat .
stability of e belloviag Shbe-Spece modss

g (2] {
[

SO/ k?‘/ en

F‘i‘ﬂl’ He Aeterminant (71[\ (ZI‘A)

|21 -A] - (z, 2':/ (2)(=-1) -CN0)= 22.2 4

Charashesictie
E‘f h-d?‘a'i -

Egonvalues » 21174 PSR 255
1 * ’ "JT o e

Mnjnf"'wa ot He (é"tﬂlfl/ﬂ'fj 2 |
2 M"V""'@" Eteb/e



D"L""‘""e e Charwcteristic eqaahlon, He e{]snw./ws) anst He
:5"75'/’.{} "C ’fa "Iau}? 57&7‘(‘ SfﬂC¢- Mv:(l,

A= | O o¥
0.5 o

So/bfrpcn
{z :t-A/.- 2 -os | _ _,
"ﬂa}' 2 £ ? - o‘zr C“,.gh,{;;fﬁ- E’ﬂaﬁ'!q
E‘O’}M\lo/ﬁej - o ¢ [9- () fo.25) . 4 ‘é’"
2 .

ﬂl&e C;;c-nv:/ui /z’c w:"}(s'n #;. u.m'?" cir C!.&-

P Stabd ¢

m——"



Debermine Ha c,‘.,.;{-e';;}.‘r_ c.!tmn‘;'an) e ¢-a“;,h«u. /H;) aad W
5{—"; }3'!-7 .1‘ MC -Q//ﬂhﬂ'f.lj j;‘_gcru‘c -".J'r'm sﬁlf_—&/dd m,ﬂﬂ(

A_. O ! ]
I o !
i ! 0

S O/l’( J"lfon

P [ el o el
= @(zr-1) ¢ (2 -1) ~l1ez) -
233220 e (hpmte b Ey wntion
@E(z-)(z+1) - (e41) - (2+/) -
(2 +)(@) (2-0) -2 )
= (2+)(2*-2 -2)-
c(2n) (2 e)(z-2)

5!}“‘:#/;&} & wly vl 3
k’ Lies Pnf,,c;’é -f‘t.c. un o f Cr‘rtlz

/ gk’oa/ Grova d ‘Mf 14‘4'5} row

i

R ]

1

Vnéhé/cﬂ‘

(g




D€+Cf'ﬂl.ﬂ£ 'Pﬁ' ‘{‘l‘!.‘i" A‘VC V‘jut: O-L ‘kL .5'!'?(45 BN ‘f‘t ""ﬁvi\.-a‘
01( +£( -,Cf/eu;':_; ‘d‘:kc/&{! e 5%#:-5#:_4 J)f£1£da-.

Y[n.}}], [nei] o
x;[mf]] J- ]L,[]] : [!] i}

fn] [r o] [)r [...]] 3 [O] v[~7

Yz'

jf\/fm a umd ,M/sc ,',,f..»‘ ond ,Ljr‘.'a/ SHwhes 5,/

x [o] - [X.M] : H
X2 o] 2

Sﬂ/ﬂ?‘f'an
inﬁéﬂ‘ s & am? /V/S{ — Vfﬂ] {Zﬂ] g

o /?;’&

X[o]: [é] FVOn -'n;"yl;'sr( Shntec



F:‘%r‘-)

il [2 me] [o]\/[] [ ][:]4[?][4:
RREEY
U TN

Stcond ‘tecrtion > [ ot 2
n e

VB[S < [l [

ylel - [ J[;j] 9



Thied itewtion - Let a=3
o [2 [z +[:"]m: 3]
y[s] = [i ][m

Fonf‘“. H’(rli'aﬂ % L«r"ﬂ y

B o o] [ae] + 5] - [
y 1= [ OJ[;;;] g

F,.ﬂﬁ f-}cra"c‘oa - LP’/ ne

x[¢]- [° ’:{ 395 | _ [1907
23] 19071 = | 501

7[5 [’ 0][3“ = SPs

77»:‘5 System / ' /
}’ 5 va'nu&///v un!*oz/c = I"t /fows w/'frur*

bowad i'a e
. £ dr ; ;
f’ﬂ“ a H}'r# !iﬂ/‘,/‘*.



dt‘thmiru, ‘f’tw, 1(:';'_;’" )r}ug_ lfd/&(t.f en( Fle .S'ﬁnr{ff o4 “M au?’}l‘ﬂ:v‘ ,F .}(‘_

fol/owfﬁj .ﬂ/f&cma‘r - ',f-.f'm £ te -'.fffc;' .9)!51‘1’-

x[nei] : [O -J{]X[n] » [J’ZV["]

.J{ O

y[n1= [t 1] x[~7

\,"n /e,;sfanst do a ;%cf r'nfm'{ an/ -#l

g

Sk-&+bﬂ "(LL 5';‘4;’65 and ’/d. Ouvﬁp,nl Oovir ~f‘£4— -(:'rsi" 'A'U’C \m/ug..\"

¢‘n A J‘r\l / ] 7‘”&‘ s

5@/3 A‘.Ol

;:‘m -f‘h )a :.'Hl/ :5*')"!1

12 I
0;.7‘-,,,# of nzo D> y[e] - [f !J[z]: ”

A/c.x* s fute

x[ 1] - [:: ;][:] A [,r]m\7> — g
BT BT



F R f;a"bi h S

x[][ HJ //[, »_ et =13

y[]= [ ’}[]

x{ﬂ[” ] []zz[] H []

yle]= [ ‘m-'

MCH yhecation > Let nz 3

[y Al - 1
. EE] ']H |

/Vtxf (teaflon = Let wez

LR Te- B L) [

yld= | ’]E]_ I.5



”{f% ;J’Uﬂ¥f'0n — ZI'f' ne s

x[ 3 f e NS
- [ ]Li} HM‘ e [f L

)’[5]»' [i l][% ¥ %:%:/'U

4

kL)
Xt["jL Xy ["_] = Xz["']
1
|+ ) J,, '%' ‘3: ‘,]'i" 01:11"”“\7 Jr o S)Cd-ﬁ(y ~ st
I %717 e
_"'-_L'—__@— ! T y
e A l 3 o 5 e n
v
Y |
3
2 i U Oscillating to o steady - shete
\ ! T T V:/N
-[ _-‘e_ ‘...' ATi T 1
¢ i 7 1 by £ "



