SOLUCIONES DEL CONTROL DEL 26-5-00
a)

P = a P(S) %5 = P(-3>QH) + P(- D>Q(&) X + P(D) x2>Q(L) + P(3) Q)
=13 >Q(;) =1.3>3Q(-A) =1.3>Q(1.3867) » 1.3>0.1911= 0.2485

b)

P =N >Qé éaés)(“a)x— O£ 0.2485
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a§>(1+a) 803 1.3867 ® ﬁ S 31.9229® — S 3 6.4098° 8.068dB
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c)

Ry'é:Ray

IR, (K) = Efa?}xr (k) +s 2> (k)

iR, (K) = Efaho(- k)

r «(0)=0.2?+0.8%+0.2°=0.72

r (1)=-0.2:0.8+0.2:0.8=0

r (2)=-0.2:0.2=-0.04

E{a2} = P(- 3) - 3)2 + P(- 1) X- 1)? + P(1) X1) + P(3) X3)> = 0.6 59+ 0.2+ 0.1+ 0.1>0 = 6.6

0J0: Efa?} = % xd? = 5W s8l0 i P(-3)=P(-1)=P(1)=P(3)=1/4

R,(2)=R(-2)=6.6-(-0.04)=-0.264
R,(1)=R,(-1)=6.6-0=0
R,(0)=6.6:0.72+0.52=5.272
Ra/(-1)=E{ &} X(1)=6.6.0.2=1.32
Ra/(0)=E{ &} X(0)=6.6-0.8=5.28
Roy(1)=E{ &2} X(-1)=6.6-(-0.2)=-1.32

885'272 o - 02640 g@ 10 éael .32 0
Ry¢=Ry®¢ 0 52712 0 =¢G+=¢528=+
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Qco_—g 1.0015 b Luego, yanormalizaré: ¢ 6%
§6 5 & 023845

Por Cramer:
5.272 0O -02
dett O 5.272 0 |=146.53- 0.3674=146.1624
-0264 O 5.272
1.32 0O -02
528 5.272 0
-132 0 5.272 34.8508

C1= = =0.2384
146.1624 146.1624
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Co= 1.0015
146.1624 T 1461624
5272 0  1.32
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-0264 0 -13
Caz _ - 348508 _ 1,384
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Sin ecuaizador: P. =N, Q% N
g\/s 2+ Efa’pq x*(n) -
n+0 =
g x(0) p
Q 2
a X (n) 2 2
peMy=mo__ =902 +02° 415
x2(0) 08
2 0
R =13:Q¢ o 1 £=1.3:Q(0.8016) » 1.3+0.3626 = 0.47139
& +6.6%0.125
& 08 p

vO»O?B
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Con ecualizador: P.'= N, XQ To
\/s,$+FAR Ela’Pa ()

+ nto
h?(0) h*(0)
FAR= g (c)? =0.2384% +1.0015 + 0.23842 =1.1167

DO vO O
Qo O

h(n) = & 6 (N~ i) = ¢, 5(n+1) + G () + 6, (n - 1)

i=-1
h(-2) =c . (- 1) = 0.2384X- 0.2) = - 0.04768
h(- 1) = ¢, %x(0) + C, *X(- 1) = 0.2384>0.8 +1.0015(- 0.2) = - 0.00958
h(0) = C., XX(0) + G, XX(- 1) + ¢, *x(- 1) = 0.2384(0.2) +1.0015%(0.8) + (- 0.2384) (- 0.2)
= 0.89656
h(1) = ¢, %x(1) + ¢, *x(0) =1.0015>0.2 + (- 0.2384) x0.8 = 0.00958
h(2) = ¢, *x(1) = - 0.2384>0.2 = - 0.04768

coeficientes del ecualizador optimo normalizado:
an 2384 ¢ 220.2659 ou
—ex =T >g; 1.0015 __g 11171
h(0) 0.89656
&- 023845 & 0.2659%
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e 0
(; -
1 N
P.'=1.3xQ¢% - =1.3Q(1.14614) » 1.3>0.25925 = 0.3370
¢ \/0.52 ><1.1€;7 6.650.00588 -
0.89656 2
vemos que ha disminuido.
a ' . .
DOMy= 20— = 2x0.04768° + 02.00958 )  0.00588
h2(0) 0.89656
e) det(R,-l 1)=0

25272 0 - 02640
R=¢ 0 5212 0 -
§&- 0264 0 52724

5.272- | 0 - 0.264
0 5.272- | 0 =0
- 0.264 0 5.272- |

(5.272-1 )3-0.264? - (5.272-1 )=0
(5.272-1)- [(5.272-1 )%-0.264%] =0 ® | 1=5.272
® 27.794+| % 10.544! - 0.006969=0

| 2- 10544] +27.724=0
10.544 ++/0.2799 _ 10.544 + 0.59

2 - 2

| =® 5.5365= max

® 5.0074=1 i

2 2

Dv= = =0.1897
lex = | min 5.5365+5.0074

max min

max»l
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. . . I
Ademas, como hay poca dispersion entre autovaloresp  s=

D»—t =—1 =01897
R(0) 5.272

f) ™= DRy +(I-DRy) <"

ae1320 & 0 08 ae5272 (I 02640u a@o
c'=0. 1897&; 5.28 - +go 1 0:- 01897&; 0 5272 0 _u>@1_
&- 1325 &0 0 1y & 0264 0 5272 } %05
220.2504 § 28 9.84X0° 0 005 0295 20.2504 ¢
=£10016 +¢ O - 9.8420°° 0  —¢li=c 10016 <
& 025045 & 005 0 - 9.84X0°° K05 & 0.2504
g) ECM=(c- ¢)"-Ry- (c- &) + E{a’}-R},
%/—J
ECM .in
Expresiéon véida s h(0)=1.
Si no, ¢ se hade normalizar por h(0).
h(n)= ¢ - x(n).



| 202659 .
go éx@:g 11171 +b h(n):é‘ ¢ xx(n- i)
&- 0.2659; =
h(0)=C.1-X(1)+Co:X(0)+C1X(-1)=0.2659-0.2+1.1171-0.8-0.2659-(-0.2)=1.00004»1
Inicio
ECM;= ECM
2132 § 20.2659 §
ECMyin = E{a®} —Ry - ¢=6.6- g 5.28 + >§ 1.1171 +=6.6 — 6.600103 » -0.000103
& 1.32; & 0.2659;
20- 026599 25272 0 - 0.2649 a®- 0.2659¢
ECM;=¢1- L1715 ¢ 0 5272 0 i1~ 11171 +ECMmn
%0+0.2659, &% 0264 0 5272 5 &+0.2659

e 0.2659
=(- 1472 - 06173 1.472)%- 0.1171<+ ECM, =0.855- 0.000103= 0.855
& 0.2659 g
25272 0 - 0.2649 e 0.2659%
=(- 02659 - 0.1171 0.2659)% 0 52712 0 3{;; 0.1171-+ECMpin
& 0264 0 5272 5 &0.2659 4

De otra manera:

» s2 0.52
ECM,=E{&%} DCM+—"°_ =66 - 0.125 + ——= =1.6375
x2(0) 0.8

Final: ECM,= ECMmin = -0.000103

Resolucién: 10 ><IogaEECNIl 2-10 ﬂogéaeﬂgz 39.19dB
gECM . 5 £0.000103 »
h)
= I_max = &365 =1.10566
| . 50074
2o>409>€§i9: 20 xogée?'lo‘r’%?: 2040g(19.93) = 25.9893 &
és-1lg €0.10566 g iteracion
25.0803— 8 x iteraciones = 39.19 dB
Iteracion

x = 1.5079 iteraciones
X = 2 iteraciones
En efecto, ¢* del apartado f) yaescas ¢ del apartado c)



