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141%1 <,2 > ‘ﬁ[ﬂ] :-—[aé)rtbt["‘)'i‘ 3 LL(M] -OZ)M L&[mv\ 4]
2512, Hn)=(6) w ]+ 3uln), (,Z)“M(m]
/. 27

0\) ym.(?) - V(%m

D) Yon(2) - (")
Hm (7) - H (z")

©ELA Bk 1)) - XY )
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Clupter /2
/2. ] [A)
(¢) F(n7s)= 80 arel))+ g4 ()]
Fn] = 8Cs [ . 2nn] + 4 P [ 47n)
Fla)= 81 5 [ §(a_.an o) 15 (o 2n-2n)]

- 75‘@% [5 (52— 47-2706) — § 24470 “Zmﬁ))

(&z) Il =46 [ smnfufun]

LA L 6‘71%] <~ 4T 2 [g(_o,d Sn_lmz,) + 5(~Q+~§n_zn!cj

L{.:—qo

Uln) e 1 —= > 7t$ (47,.,2,77,;(;)
[-€" ke

7"[“)712“) < —'—_m——X(JL) %7(_51,)
J 2L co
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xEm =g<.-33"j,,,go  X(nYy= Z xBae T

7z
:Dcz <o 4Ly -4z -3\ -3y
x(2) = 2 (s¥e = [+.5€ (%€ -)"(5@- e
- \_—/.-'-IF'-—_._-—_-‘
\ h=o | geometric serfas
X{®) 2 ———e

<P -4nse
(b) {enl=m L'S\“ugb\lg \{(.(L\ = Z'ﬂ (-Ssne
=
J e TRELE 121 )((_Q_\ = .Sega °
(eéﬂ'_ﬁ)?-

©) Uil = 2 [wbn]- u.['r\—'s]}

vy = hé:bz e, K el et ie “Sié‘ml
- 268 Pl e #=]
. = 2 Ziadeease Qesa R |

o frem TAREE 1241 1 V{a)= 2 _ﬁ-—n;)_ejém
(1T Time- SeT 'PRO?EBTVB /"";"'Q%: )

}

@) Wi = N e (M) + nect (Wio)
Wiy = 31, g
h=~5 nz-2

wis) = e 22

3 =Jafe 33k _44%. -
+E & La& +-2€’_V;-2.+2€ 4-283 + £ a+eéq+e_é&

O Freew ThRBLE 12-1

oo () —
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)((JL) 2, /7)/77«)14%[%)@ " _ ém?ﬂ[m}{jﬂn_&
:DT}"' (i
/R.5 L ]}
r) W)= 1+ o?éjt é a
by H(2) =& RGeS ﬂ) (uzwsﬂ,)

L H(0) =0
/2. & X{_o.)_ &%]ﬁ
V)< 2 a-b /_ a ”"/—éé o
By W= o s b e

)(/JL) b-b bl [ Lo 7
hin) :.___5[n]+ bl &6 _ K n )

.._2,._9_.

/2.
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/28 ’ndJ )([n/] ‘
y(JL) g_x[%j@ e, /g%

V(Jl):[g, %[KJ 3 J&é~ )([3_;9

/2.9 Keln) =1t [ 4 o 40)
P XAk fy g1y

Zoln] - /( ¥+ 4€ )
Al (20 20]

/R /0 ﬂ/Ra

MFI[VJ H(Zﬂlﬁ>—~[6 | 0 (]

h(v) « %W&% IDFT o H[K) o

h(n] = /¢§,H[@w :__Z;F S e +J

i) =% 5 o ’/z»’OJ
/02~// Wp%

(s

N ARl




1214

FRow. Floure ?\'2&@0 Xl = o 5 nzp

X4l = PF[x6] = 2 i ¢ FATEnE g g

ﬂz ‘5172. -3k o
X[&]= 1+.5€ t 25€ +~.135€ 3% oezseﬁf o3 zse_; %

k.
+.015635e " ootsiase % | hzot,-1

X1l = f.9922 , XD3 = 1.13¢6! 40.6437 X[2]= 07%7303?34
X (31= 0-68%9-30479%  X[4] = o, 6641, X[8]=0.6887+}0.794
X L6l = ©- 774?7‘-3“5 393« , X721 =t. (36!4-3'&&:4—8’7

1212 FRowm Flgure 13 t®): Y= n(- 5) Mzo

YOI = i (ST R L 5 H T séaawi LT
AST -jhay X7
+—-9~‘5€: w+-"=*25€§ 44. o%vse} 05%37563*4
NIel= La2aT | L) = -. 2334 -48758 , Y (21 = -3438 -}, 2266

NL31=-.2666 -3-0633 , Y41 =—. 2922 ,Y(B1= - elobt) L33
N (63 = -.-.54-321-9:134.5 , YETl= -.1354-:-3.3’!53

; - 2?1"
Ca\ n=g .
&y 23
X{ol = l+1+i1+p =3
01 = \+xé‘322+e“3r1—0 = .Chy?i-;‘ri
X{2) =14, g8

NEz\ =147 @z e
CXLRYI =13 -4, 3“1

xRl
3

Tty

(b)Y ™MATLAB
> %=0L1 vt 1vv 00 013
>> X = -F-\‘-'t(’x.ﬁs
>> stewm ( 3bS(X))
>> stem (3vgle (X))

ot () nuat PRI

ZED




[R-13 C) Matinds problesr
»> x=[1vi11 i1 11060060000] ;
> X = (L)
»  Plot (ab5(X))
5y plot (angle(x))

/2. 14 Hn]) = @éﬂg o N=8
X[K] i jérm ujZmﬂcwé’ jW/;Q

=38 5(k- 3] by WWM of teponeritraly
(09,1

/R .75 m) 2 (1) =[50, 44,055 155, 1.5, ~4.05,5.0 ; —4-05

_4111 ;is"GJ

X[KJ é”%[njﬁ 3 /(:0;!)-_.)?_

X[[é] = Lg,5}2. éeq_j.g;, Bohpo+ 2005 |5 44 4 F4-98,
560, s G4=JN-78,3-45 - F2. /4 , 2:&5—}21]

=24




12.15()Y Mmata®
>7 for M=118

X{n\= 5%Cos (&‘"0*8*?5/10)5
end

> %

>> X

> for m=\u:18
wn) :(-;1-[')*;\_*195.*10/83
end

> 2 stem (W, 3bs (X)) ;

> Stew (uw,angle )Y,

@Y X = 535 ea@Ti = sw|S(w-em+§ (wrgm)]
X(w) = sn-[g(w-as.as1)+g(m+as.l37)1

Tt 1s Seen that the DFTcan be used to
3pproximate the Touriey Evramsfarm. Tke DFET
Yesults v thus Problem eXhibit Spectrum '59\’83.&\1\3.

2,16 The k'a.\-m‘m% Window is gigen by €q- UR.58)
han D3 = {0, 01883, ©.6u3, 0.9505, 6.9505, 6.611%, ©.13830]

PRI TR TS TN P Ea, —0T615, 09445 1 4686 -3.3445, 3. 0563,-0.76i5, o]

Xatkl =E>-10!5, O-1068-40044%, - 4.0278- 10,0820, T.58294}3.3¢71
- 1.4252, 1.589-13.3611, - 40218400826, 0.10bE 140, 0443]

THE TREQuUeNCcY Components oF X (B Are 4T
Wikl s aATA = 23.85TA | k=0, -7
NT

NOTWE THaAT Thers 1% A LAREE CompoNEANT, AT =4

or [ h] = oW (rael 2 = e/, TdechAusE ofF SPECRom
SPREADING ~ thowBVEE 5 iS LESS THAN FOUND IN Pl2e15,

The Hanwumg window sjewerated by the “k‘&nnu\q (8)"
Covwmmand in MATLAR diffeve Svowm

that givewn
by €q. (12-58). However, the e

Sult of usiwn
the WMATLAR fonction s Similay ta

The Calculatel
esotts .




/246 ( Wﬁm&%)

> ((grento’ "% ad in problen 2.5 (é)>

> W= hanmng (3)/, * N

> X #rt (w,5);

D) QoL WY ad ja Problem j2.1s (49>

D St (W abs (X)) axis([0,60,0,20)) |
207 A 2 [y (£ ) s 5@’]3&)}

égl é"/ﬂwﬁﬁnd’,@ oF Zﬁ(/z:ﬂmh&/& ’
_—._;_LNS Licrp )+ ’/%NSDZ—PJ?L Y NS [i=p ) +
VNSt p)
=5 [ [kep)t SLep))
/218 2’(n) =Y (- 49 n-3)4 9 (n-5)+ Yy [n-7)
C X0 (W5 WP S ) YT
/214 Y = wlnt =fn-3)
/09 =X[e) 5 - X0 &% — 1™
- WX (1]

22




[R-20 Flw) < 3.570[ §(w-1406) + § (vt 14:0)+ 6/50-@;;)
| + §(e0460)) v
Tt highest braguentsy Comporindt 9 146(12 )
S > AxIpo () = 5280 s

<2 g5 L22.4 (m)
s
/Q\wgl A L= @:_%7;?’_—_
e
7% / fe
/024 : ‘
/a) Hoghest s wllowed f alirhrrg-
Cart 130t otior 75
s
7; 4

024 __
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i

1222 &) %Dwd=1o2,71, 0,23 |, ylnlz= (o1, 2,71, -3]
winl=0-3,-1,2,117]
KInJeyinl= TEV Y | enNE + (26, @en( NH-1C2),
D) H@UOMHENED+E3) ~2)y

(232)+ OO+ (-3)(), (-0 +8)(0),
(=3)=2Y7]

xDaxy={z, -3, 05,5, 7, -2 ~6 |
B XA @YY = 19,5, -4, 5]

S€e Example (UL Sordetarls of the
Qvcolav Camualotron pPrecess.,

(@) Extend both Sequences to N
Py zexo ‘Padd.ih‘j.
KnWY ={-2 -1,0,2 , 0,0, 07
FnY =, 2, "1,-3, 0,0,07
Perfovm Civculay Comuslution as described

eV E«a\mp\e \'-l-'2.'2.> Oy use the DFET
Methad shown im Example 12.23

Rags[-e,-3,5, 4,2 4,-17
@R

vENg -] €lements

4 = eyt t,-2, e,5,-3]
ClD) %t.'\c "-‘Lcln 25 72,4, 4,72, 21

12. 22 The extended Sequences Lo be Conyslued
Must Aav-e Ny, -] €lements . In This '
Case N\'-M,_:q- s So 1 elewents dre W%U“"d-
’!L‘['Y\1= L'Z s, 0:2) o, O) 03
ga'r_v\] = [-1 y 2, -1L,"3,.0,0, o]
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/2. 24
/([[,CJ:[]& _z,zj O _.2+2jj
HlK)=[a-3 -51--8; .68 -5l+317 )
/ﬁ[m] = %[MJ@LL[M]
VO<) = XODH () = [27 ¢ 264 60 6 —2.64--64)
yln) =ittt (Y[90) = (558 bt 822 7:2]
I[2]) =822

LU



an
kinl= % Zmﬁl Ty L ME0,1,2,3
ﬁ o

f
sE=L ,é,ﬂ%]em TY‘“J =002, 3
=12, ¢, ¢, 8] | afm=L 35 3 O =yfn]
0o 2 ¢ ¢ 8 o gLHJm CondVoLJTioN , “P=7

U'LZ]‘:- o.{-D,i.é-}-[Z-!'éf'O‘f‘o =30

() WAL= X[RIY[A] = ‘_175. 2144, 0, 12-34]
winl =PFIWRK= & Zwmé‘m% n=6,1,23

wizl= & Zm(ﬁlea "2 38

e}
(Y R.ﬂ:\.— 'H_Y\]*'-Qf. nl Q‘kﬁ&?-] = ?%%%g%o

OHOHHAOW+0 = 12.

@) Rye= X3l Qo= eor3si07

0 +0+ 124 +0+0+0 =38

€) Ryy = XEYeXEw]

el T 00 2 ¢ e ¥
Ak & X o
0+6 + |2 +48 +0+ 8 = 60

) Sem1 < 4 XBIXTAT
=# zz ~4+32 =& -4-32]\‘:?.2 43z -6 -%3?.]
= é [(?.zjtz-z.) (~42-4-32) (~&){-6) (—?-'-3%(-41-3_1]

= L
1_{4?1» 26 3¢ 2.01

Sltl= Lzt 5 <« 5_1
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2. 26 @)

Y MATLAR

EDU» £=[1 2 2 1];

EDU» F=fft(f,4)

12. 27 @)

:

;0029

i
-
>

| ©y v ) X1 = 15922

L 4

475 o

o
Cd

g 1A\/ Az] J1%9-53984

Cl \ p - 1
\/ ) ﬂﬂ;\ /;3 i Ll
U
1

XBE= L58te 18

2z 25 265k S )

N e X\><></{cﬂ 8411
x4e] - C——m - o] T

5

1[‘3 .S -SEW' ':_ " f
,w].os%"ﬁ J \ / 3
xog 2 Sl ) N ‘-’f’ 4 /\ y.r.s:- R ANE
260,002 ‘lﬂﬁ éﬁ ./ J\ ﬁ*/ 13-!4%»}"7

U:)\ EDU» x={1 0.5 0.25 0.125 0.0625 0.03125 0.03125/2 0.03125/4]

EDUs X:fft {x' 8)




vﬁ‘f’

4 > -
. - \
| : — Nie1= 142
g R NGB \/éfa‘“’“5 \ / )
YUl = -2 ).5B8
3{23 .5 _.,- 1 5q515 _L >O<%q‘,‘!5‘ \\/ /
) , Y03 = 34385
R - s & /\\“" \><></ -
> ]
> ¥i8) = - J4pl ~F-H53
5 '
. %%1; L v ><><><><_
~ B ) _-,. 4= — 24922
ot NI L X/?’“ & /><><\§.
2 NE5)=-. 200653
- 15
gy o oy L /
1[;_( > 8 anu.

2 :\'1
1 R ..51_9’; éWz / \ qﬂw" /

4&1"2534 FE L
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CHAPTER 13

/3.4 ¢{) xInl= {jf-n]
XLn+11=8.8yInl + .9 uln]

yInl = 2In]
(b) Regloer. n with nez
yln+21+4 0.951'!1] =Wuln]

¥Inl= 1_1[11]
¥, In#1l= ytn#l=2,n]

Z, Int1l=yln+21=-0.8 yLnl+ wIn]=-0.8%n7 +ulid

S X Intn] =[_ fg c;]&tn] + [f’:]urn]

() umI Bl 2mi= yInd L XIn+l=uln]
yInl= XIn]

13.2. 6 2Yt2) = LI-X) Y1) +o 2 X(2)

. Y{‘i’) = AP X(2) > X/2) YZ'E)
2-L1-el) I~ a--c)z'*

) Lh)
ye u—ud 0 .'.;,2-1 z’r’ﬂ:‘]

S 2 Ind1]= Y-, In] +4 U Inl
yEnl=z Z,Cn+1] = U-«3 X, Inl + AIn]
L) (L) we alove.
L) EX )= =X (2) +d V)
LA 2) =§'f.%}-;()l)&) )
5 Y= U)X, (2) +R Uy g—?f-"&i +=<] Uiz)

= XZ _Ut2)
Z2-L1-a)

Pt




/3.3, @) ¥, TN =(-G ] + (=) T IH] rluInl
2, Ty =Tl + E[%, 101 T DAl + £ w4
y, Inls yInl= 2, Enti] = (1-0Y, Tl + (- T%n] +d kA
Yolnl= #n] = X Intl] = -ff-:!,tn:l +(1-BYY, Inl+ é}. ultn}
. -« 24 £
v 2 Inil® [—ﬁ/r l-ﬁ]z Ind "[?/r]"‘ e
z |4 1-d ym] +|% |uIn]
gtlﬂ [-F)"r t-—ﬁ]"nﬂ [Q;J
(b) ilh =0, weut o L IntI] & g1, ." 2, In1=0

Y Ine] = U)X InT #4 uln]
yInl = Li-«) In] +o uln]

/3.4 ta) 5En+lj- o.‘)grnil =/ 5uln+il

atn) S 71”1*!};@__, yEnd
\D|
Trn]

(b) ¥Ln+11=0.92Lnd +Ulnd
51.'"]-‘-' L5xrn+r] =135 xInl+1.5ulnd

(e =_ 157 _
) Hin=—t2

(d)  a-10.9]:B=[11;C=[1.35];D=1.5;
[n,d]=ss2tf (2. B, C,D)

yTnd
) PormZ :

o 1 © =
by XIn+l= [M ,_s]zm +[Ju-DﬂJ- yInl=[2 6] %]

P - S
Lc-\ H&) N é"’l&"’& -? g E“J
(£) (&) Form Z: Lol —

6 | & &) a
(28 O 1 e sl (O
A.72 -34 2! 1

ym}=I2 6 0]_3'&]

————

22




Z
oz
222032+ 3 42 012

13.5. () &5 75“3
zru]’@'

G) ¥rn+l=082tnl+ulnd
YIn]= 042Nl +4 wLnl

() yInl= 0.8 yIn-i} + 4ulnl-3.L uln-{

13.4. L&) HR) =

(d) n=[4 -3.6];
d=[1 ~0.8];
[A,B,C,D)l=tf2ss(n,qd)

e) o) Form 2 -

th) o | o
Y Inst]= [_ 2% | %]}{ Inl+ [, ]utn']
yInl=2%, i1 +32, 0] = [14 3.92]¥Inl+ 2uln]

(&) yIn+2] = L% yIns1+0.8yT] = 2uln+2]+ 3 uln]

(el) 4% -
Yintd= [’ ?5 aﬂz In] +[;]uzn]j 5{,,]:[_‘5.92 14T+ 2In]
Simudadim dcaq/wvw. dame. ae »;uca.),wi#ll’,i-l,_ﬂw"-&

($) Form?2 : ?-t!ng “ykn]
) '
~7.)
173
o 1 o7 )
) YtIntl=| o o _g[nji-[c Uln]
-0.b5 Z.] ~2.34 !

ytnl=LLB 3] 2Jxn]

52




J3.5.(D (o) ljfﬂ+3]+2.35l'h+2.] - Z-.l 5[n+ﬂ +0.45y I}
(cont) = 20In+2] = 3, Jun+il 4 £ 73uInd

, -2.3 2.} =B 1
(dY MRTLAB:! ZCH'HJ’[ I o6 & zp,]-}-[o} win]
6 1 o Q

ytwl=Lz -3.1 133]
Simidation disgpam same. aa ), with ¥, amd ¥, nversod

n={2 -1.96];
d=[1 =-.99];
[a,b,c,d]=tf2ss(n,d)
pause

n=[2 0 3];

d=[1 -1.96 .8];
[a,b,c,d]=tf2ss(n,d)
pause

n={0 2 -3.1 1.73];
d=[1 2.3 -2.1 .65];
[a,b,c,d}=tf2ss(n,d)

134 .(a) ¥, In+11=0.92,In] + uln]
%L+ = /.61 20 In0142.22, 00l + 6.9%,Tn]
=1, 6[1.6%,In] +2uTn] + 2.2%,Tn1 + 0.9 2, In]

=6.08 ¥,In] + 6.9 %,In] +3.2uLn]
gr,ﬂ' Itqurn]

I
o o= [2% Olein o)l

ynl=[o 19]2In]
) (21-my=[Z202 © ] 5 J2I-Al= (2-0.3K2-0,3) = Al2)
9

-4.08 Z-2.
- ? ] 2-6.‘] O [I]
Hizy= C[ZJ‘RIEZ&) [D Iﬁ][é‘og' 2-42] 3.2

_ I el 1. _4.0832+4.4%

(C) A={0.8 0;6.08 0.9];B=[1;3.2] ;C=[0 1.9]);D=0;
{n,dl=ss2tf (A,B,C,D), pause
A=[0 1;-0.72 1.7]1;B={0;1];C=[6.69 €.08];D=0;

[n,dl=ss2tf(a,B,C,D)




13.6(d)  urd

(et 5 ylin]
b.09—(¢
D
0,72 b .49
leb = o ! o I
%In+1 [’0.72. J.';}Z[h]+[! LEn]

yml= [6.49 4812 0]

(£) 21'-9-'[2 -1 ] ; 121-R1=2% 172 + 0.72 = Ass)
672 2-17

Hiz)=C L‘zI-ﬂJ’JB =[6.49 4.08']4—'@ 211 I] [o]

872 2]1L!
I , .
- [6.69 _“oy][ ]-— 60924443

. TA® 2] " 2%-1T72+0.72
Lg\ See (¢)
0.8 I5 !
%, = z
3.7 XIn+1] 23 o 7:)..1'?1] + [z}u In]

ynl= [1.7  14]%In]
b) 2I- A= |2-68 -i5 ] ;121 =A2) = 22142 +0.56 -3.45
7

~2.3 z-o. 22% /52 - 299
o cazarl et uify 557 15 )

=1L 2423 4,092 +5.5
=07 14 -
Atz ] 22487~ 2°-152-2.99

()  a=[0.8 1.5;2.3 0.7);B=[1;2];C=[1.7 1.61;D=0;
[n,dl=ss2tf (A,B,C,D), pause
A=[0 1;2.89 1.5];B=[0;1];C={5.03 4.90]1;D=0;
[n,d]l=ss2tf(a,B,C,D)

(d) 4Ind -
L 4in)
3 2T s g wik /g &
D
5.03

224




3.7.(e) 1
B anly o
ylml=[5.63 4341%n]

(.-Y) Seaz (¢)
13.5.(a) 3
e rry

|
He) = ccu—A) B+D=[15 -l. 3}"5 o i’J [95] +2
- N - bﬂ?‘ o -
L5 -131% |00 Lgos |12 = l23ss +3.495£ £2

L 2%-1.92+0.3
22°< 5.0352 + 5.0245,
2% -4 +0.8
X In]
(d) 4od, - r—[z}— =
D
De]14
D
-0.3} 5,08L5

ey X[n+i]= [jg i;]ﬂn] + 1: ]ufn]

YT = [ 5.0905 -1.4]%,Tn] + E5.035+3.4] 2, In] +2uTH]

= [3.4845 -/435] X Inl+2ulnl
(M (E'I'A}:[;:S Z_-I,q] R j12T-Rl= A= 22_,.?24_05,

| 2-l.
Hi2)= CL21-AY 'g= [3.4945-143 5.]4 [ 2. 3? a][ ] *

= - - IHU5, , - 22 250352 +5.005
= [3.9985 443514 [ 2 P2 1%3— e

thtay 721G ot
]
”4“; 3.2

Eissres’ , - .
(b) Hiz2)= O (21-A)'B = LD("“e-A.sz_JB’” Tz-0.32
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/3.8, (4} 2@ GThl (&) X In+11=0.222 1] +uTn]
Ceont) ﬁa g[n]= 3.2%In]
urd ' 2.2

() Hez)= CLax- m" g =(3.2)2-5392T (1) = 5593

e Lh) er-p,:[ -] O-}
o 7 -]
-1 O 2-

Tn] 12I-AlsAs 2 3-2%)
(bYewd oSaz-m) = [ ; ?]
L ] zz

L HeY=tizI-AY'B = Iooﬂ[a | E;]F]i

= Iz*

rete Hl; ] 2-z=l A

(8) Poom IL:  WInd, - «.-)muy.-[g g ?]'xm-}-[@‘]kzg
10 1) {

yInl=[o 2 8] xDi]

,
Hi)= Lo 2 o)f ] é*]” 2 aoJUZ 5T

MATLAE: @=[1.92 0.8;-1 0]; b=[0; .95]; c=[1.5 -1.3]; d=2;
[n, d]—ssztf(a b,c,d)

a=[.821; b=[3.2]; c=[1];
[n,d]=ss2tf(a,b,c,0)

139. @) XIn+d= [ 2 17]2&1] +[0Jmtnl 5tn]=[-13 1514 n]

{b) (2)= 152 -1.3
He X, 72408
te) grn-f-zj L7 yIn +H1+0.8 ytn]=LS mrm-x'.l-/ 3mIn]

(d) X3tn+1d =098 %rn1 +&Tnl ; mInl =2 XzIn]
(&) H 12 = 757
(8) mon+(3 -0.48mIn] -Ze.EnI

o
(8 XLn #il= ["ﬂg L1z ]Zl'n] ‘f'[‘i]ﬂfﬂ]

-5 0.93
ytnl=[-43 45 OJxInl

2 g




129.0h) EAY=] 5 o8 ]
-13 15 2-0.93

12T-Al= A = 25-2. 4822414642 -2.4~[-32 -0.32 +0. 7481
=32% 242224-54442-—3 584

Csf C2I-A) = ;

. /.
Hez) = Cli-I-BJ"B’I-AS 5 b]f[ .. z.‘;.' ][0]
. . Brrietedill

=I5 15 o] 32-2.4
2k [Z"J 75018245442 <2.38¢

{{) a=[0 1 0;-0.8 1.7 2;1.3 =1.5 .98);
b=[0; 0; 1]; c=[-1.3 1.5 0];
[n,d}=ss2tf(a,b,c,0)

HeHp . (E-%Tez)f—-“"t‘&g_ L ). 32-2.6

W ThcHp Y RYS 2% 213854552 -3.984
th) y Int3]- 2.L8yIn+2] 5444 g Int] -3.384yIn]
T3ulnnl-2.Luln]

13.10. (a) From Prsblon 13,2;: %, Tn+\]= (-2, W] +L 4]
5&1 (1) 2, In] + 4 wIN]

{b) Hiz)= CLéI'ﬁ)'l5+D U-'O,_R -Clw )" +
= KlU-A) Fal 2 ~Al1x) . L2

Z = (1) Z~{1-«)

I13.11.(a) Frovw Prob, /3.3 2Tnsl= b= ]xzn] +[P! ]urn]

()

Tnl= L~ £In] + A winl
> EI-A [-/Lh() ) j n]= [! < l'd] n]
BT 2w

[2I-Al=p = 23 (2-x-@) & + (1-d~F +4 B +B/Ar ~<BK)
i )

HE) = C T-AY'BrD Do BIB[ELE L 14 T
= u.() [2-U-p)- BA e][-{ ']4--{

_ _4 ) gl =<l -8~ B

e atrd4pr fau = Ez&-af-ﬁ)i'l-ﬁ"d prprh-4E)
(C)p-o)me)= GDIakddl | | Al (4232l 4ol L))

22 2-Q)2 #UA)

= L2271}, P
(2-N2-Ud) ~ 3-(1-%)

s
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/3, 12, (&) From FBrob, /3.4 (0):
ZIntll= L 2§ 0?]2[]-1-1:_? 2]urrﬂ
yl=ls 147z

L From Prob 13.400): .
2~ O
Z(zI-A) = f 12-59)(2 -0.9) -es? o

-5.9 8.4, 6.0
ﬁ%}_—% (2-0.3)(2 -oﬁ)) [ 28 202 é-o
. = o.3" o

S £0.30.9%0.5"] p.9"

28"
(@ ¥In) = dInlzrod = Qw[z] LZS’M.?J" =60.8.3)"

yInde 1. 9%,In]= 119.3(0.9)" JIE.5 (0.8)" , n20

- _
() X@)= (2I-AY' Bliz)=| 7Fa% C_? sy
(7-2.8)(2-23) F-23 []3.2j2"]
—t
(a-n(a-z.g) 2 ]
(2-03N2-0.9)L2 1) *(2-1Nz-04)

+ =B
=2 I: ‘-1 2.2‘09; 22
- 3ﬁ —‘b 52 + =z
2 3ot Featint dA

1 =5(58M ]
B 33¢ +304(08)" FOLY X%
*oylnd =192,In]=4384 +8724€0.3)"~ 1214 (8.9)" nzo

(&) Freem Prob 13.4, Hia)= de{ﬁ%;é.;:"

Y2) | Wi o __b:992#4.69  _ 4334, 77 , S22
E-2 E-DN2-03)2-2.9) " 2-1 TEo5ti-09

- Yl = 4325 + 577 ?(a?) — /24 _2549}'1
(£) yInl= 438,85+ 442.200.9)"- [ 096.9 (5.9)"

VEACALY) zZn+:]=[0-3 o zzn]+[gurn] , YmI=DLT 141 %Tn]
by 2I-A= [e-az 0 4] 1BIRI= (2-09)(2-0.1) =4

Biar- 2ca1-ay' =4 [F¥ :34)° ['3"‘"9 o]
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14 -Irs H
AW Gva-5Bel-E 2,

(¢) ¥In] = @rnmpj_[l,]m Bs“] wyDi] = LT LLIZTd

=L 23N+3.206.7)"
(d) X2¥GI-AY Bua) <[ 5 :[ }2..
o ﬁ-b?

= IE-D Lz-0.8) [ 51-0.5") ]
2-08 XIvik
-Ng-2. J b6 | ~).473 b,, ] V EVE L T

_J‘

S YIny =C ZIn]= D 7 1E1[. ] =85U-08")+10.671-0.71"

(€Y Htz)=CrI-aY'B =17 !;,][ ] l'/? u,][ -aﬂ
8'07 "0!

Y 3.2

- Hee -08+£-d7

54,058 AT [p4T2
Yooy HDDE@ i ligt 220 303, 252 28" 207

Synd= 8.5(1-0.8M) + 10470 - 0.7)" "
(#) YInd = A2Ub9"+3.200,)"+2.5-9.5(8.9) +16.47-15.67(5.7)
=/9.11-4.9(6.8)"~ 747(0.7)"
3) YyLol=4.9", yLl=liz8"

X1(1)=1; x2(1)=2;

for n=1:4
y(n}=1.7*xl(n) + 1.6*x2(n);
X1 (n+1)=.8%x1(n)+0*x2 (n)+1;
X2(n+1)=0%x1(n)+.7%x2 (n)+2;

end

Yy
13.1,(a)F T4 " [a -1] JaI-FHaZ (era) . [ -z‘z]
o F

b1 g7l (2 r-p) J=3-! [: -LJ l'sm sr;;g}
D Q= A"; G-I [} 0] , Fr1=A-= =[2 s]

ger- 2o[3 {5 4= 18 2]

.-h?Z.,éIn] @:Ié-tn-z.] [gg] ,1@'1'"]{51')«3 Sl'n-l]]

o Sinl

) :Tnl 5uInd ' '
“’—"’%_5 " Reale by Tim cacadkddelaya,

-A=l2 O A= 2 - "=[-/§{. 0
/3.75, (&) ZI-R iy é]JI‘EIA’ z, (21-A) Yo Yo

22




jfcii‘!{? .;§In]3"[2[£I’H)" =5'!B‘2 IO]"’ [?g-]ll 5?:»]
(D Pr1=A® B1o1-= [ 4]
Fri=a=[29),8u3=[25][25]-[5 o« 3 o
é In} = [sg}'ﬂ gm
Wy 201« Azpd=[2 814" [a]
201- Azii=[p SIPT[E) , - 2ma-Q, n2

= Sin] ] -
(€} XIn] émzm [sr:- aQ 5&]”: [gsrnl +5In iﬂ
coylnd= Lo (J2In] =25Inl+ Sin- -13

(e)rgm CXIsl=0 |
X [\]= AzTel +Buts] = =[ o= ['J yTil=2, 11}l

Y= [‘ o]'[l],,,[;]m- [z] 5 3;23 -:t’;w—
gr31 =02 el4]# 0 Ten=[4] s yr3l=2
Zml=[2 s ]#[1Jen=[1] Jyd=Z
o, n=p
R SEH]==Z-I/,n:]
($) X2y =(zI-AY'B vc.-z)-[f- é_:][;]é_l:[?% A ey

Yez) = c_/_YLe){ o NL1=75 +g:,'

S yInd= 37 Ytz) = UIn-2 i1

(q) Hi)y=Ci2I-AY 'B=D l][ ][ ra’- e][] z‘*a-
Z

Yeeye Hi e =[ ks —é—-]L_ﬁ.]-) yInl= KCn-2] +uTn-il

{h) x1(1)=0; x2(1)=0;
for n=1:4
Y(n)=0*x1l(n) + 1*x2(n);
X1(n+1)=0%x1 (n)+0*x2(n)+1;
X2 (n+1)=1%x1(n)+0%x2 (n)+1;
end
y

- h
1Bl & Bz 2 (2R =2 s r = 55 5E =y Pra=095
(b) 1In]=Pmizrel= 095", yrni= C 2= 30,95
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306 oy XLI1=0.95 1L61=0.95  yrg)= 0.95 2121 = (09575
(eori) ¥I21= 0.95 1:::]=(o?5)” o 2Ind=(p.98)"

@ X2 =I-AY Buiz) = s 1)(.2)

.4 20 .
2 T (E-INz-sa5) Z-17Z 52 D XIn] = 20(1- 0953, n2p

31‘n3- SEInI=4b(/- p. 95”)J nzo
!
(€ Hizy= CceI—ﬁ)‘S-z, T

. ycz) S -~ &0 *35 a
= {#Dz-0.95)7 3o zoeﬁ' ? 31’"]-%)’”%
($)  u=1;x(1)=0;
for n=1:5
y=3*x%(n)
x(n+1)=0.95*x(n)+U;
end

Sy

121704 From Fob Bt , Hiz)= £+ 5 = &%

(o) it P=[1 1T, pe[2 -1 —
por B 3 2100 2 L s 2 41 ]
B=P8= [ 1[1]=[2]

Co=CP=1Ip :3[1 !] Iy z]
. 4;-1-,,.,.,1_[, ]m-rfﬁ]urtﬂ s ynl=l1 2]vn]
zd) 2L-Ap=[eHt 1] s 12T-Al=2%A

2= £+I
H&)- d[é-T"Afr) B(J' -[’ ﬂ[éa EI?J][ ] [I ZI[?'E"]

($) 4,22,=0
(13.47) 12I-AV=2%= |2 T-A) = (2-0)(g-0)

(13.48) dd A= =did A= (0)(0)
Li389) T A=0 =Ja Anr = O+0

(elle)
a=[0 0;1 0]; b={1;1]; c=[0 1]; @=0; g=[2 -1;-1 13);
P‘an(q);
av=q*a*p
bv=g+b
CV=C*p
pause
[n,dl]=ss2tf (av,bv,cv,d)
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22 5. 0357+5,0945
/3.18,(a) Frme Prot. 138, HE) APTRTRY

) Lt p=[] é], P2 {]
Ap=pap =7 -4 S]]} ]
-[3g 46100 a0- 48]
B, = P'8[5 1[S4s] =[235]
ey =CP =05 451} []=1e2 -] ; 8= D2
oA In+1l= [43‘!, -'?;.s Al + [g?qi_ ]uzn]
Inj=[p.2 -Li]eIn] +2
(d) 2I-A, = ?-‘5:_4;7’* Efq.s 2 12I-Al=2%142 +0% |
H) 20, (2T-A) By +Dy- =[06,2 1114 E; ;"5 éi_q] '3.’3? +2

= 7 [0.22+4.97 -Lp+2.14] 'j‘;i ]+,1 = 22%5,0352+5.0%3
' 2_/49240.8
t-ﬂ ff3-57) IEI‘A} = Ez-I.‘?E -I-J.S':'lz-l‘- 30-1 =(£-?.2‘1)/(Z-£-A.LS)

(13.49) dt R=0.8=dt B, = (1271(s.43)
C13.449) T A= 19 = Ay = 1274043

(eyiey
a=[1.9 .8;-1 0}; b=[0;.95]; c=[1.5 -1.3]; d=2; g=[{2 -1;-1 1j3;
p=inv(q) ;
av=g*a*p
bv=q*b
cv=Cc*p
pause
[n,dl])=ss2tf (av,bv,cv,qd)

13.14, ) Fasyw. Prob. 13.18, C.E,: 2% 192 +0.2 =(3-/27)(2-0.63)=0

nst glable
b)Y mediat U2ZT (5.23)1

(C‘.) a={1.9 0.8;-1 0];
eig(a)

/3.20.1&) a={0 1 0;0 0 1;1 © 11;
eig(a)

Froen MATLAB, 2= /465¢ , 0.924 21044
. unglebl

& o
(Y moddai (HL5L)") (-0,2320+50.7924)) (-0.2528 ;4.7924)
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