SOLUCION DEL TEST DEL 16-1-01
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H= a P ﬂogzg 19-3 05 ¥0g,(2') +05" Hog, (2-) =
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2>(1- (L+1)>0.5" )+ (L -1)>05"" =2- 24 0.5 - 2>05" +L 051 - 05 =
2- 233055 - 2>0.5" +L>0.5"x0.5*- 0.5 0.5 =2- 2>0.5" - 2X0.5" =2- 4X0.5"
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S1-1-1x()= -1 -a
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-1 -a-1-a-1 -a by,
HLSE® & (Y- y«)?min para quelamedia=0

y- media=0.8,-0.7,-0.2,0.3
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(-0.2° +(-1.7- @)* +(- 1.2- @* +(0.3- @)* =1.8° +(0.3+a)* +(0.8+a)* +(0.3+a)’ b
=0.04+2.89+a’ +3.4a+1.44+a*+2.4a+0.09+a’ - 0.6a=3.24+0.09+a* +0.6a+0.64 +
a’+1.6a+0.09+a’>+0.6ab 4.46+52a=4.06+2.8ab 0.4=-24ab a=-0.16667
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4) c)
u, =18300bps u,=u, >, ¢, =log,(A,) u, =24400bps

a =0, u, =4000
Wou, =42 ® 4000=(1+a)11, ® ™

T a =1, u, =2000

bits

18300=u, >y con 2000£u £4000 P q,=6———
simbolo

9.153 g3 457 A, =2°=64smbolos
q,=5,6,7,8,9 u, =3050bauds

u, = 24400 = 3050>q

q =8 ® A" =2° = 256simbolos

q=5® u_=3660® q =6.66

q=6® u, =3050® q =8® 2° =256

q=7®u, =2614® q =9.33

q=8® u, =2287.5® q =10.66

q=9® u_ =2033.3® q =12® 2" =4096

5) a)
Hammingg%,zg

G=(,P)

I4
Y (D) =R(D) + D" xX(D)
R(D)=D"*X(D)modg(D) b D'XX(D) |g(D)

R(D) (D)

Nosinteresa hdlar las Y (D) delas X(D) dela base.
N=k+r® 7=4+r® r=3
* X(D) =1000=D*®
D® %X (D) = D°® D*+D?+1

D°+D°+D°® D*+D?*+D Y(D)=D?+D+D*xD’ =D°+D*+D

R(D)
D*+D?
D°+D*+D?
D*+D?*+D?
D*+D%*+D
D*+D=R(D)



* X(D)=0100=D?
D® %X (D) = D° D*+D2+1
D°>+D*+D? D*+D+1 Y(D)=D+1+D*xD? =D°+D+1
— =~

R(D) X (D)
D*+D? B
D*+D%*+D 1000:011
D*+D*+D
D*+D*+1
D? +1=R(D)
* X(D)=0010=D
D® %X (D) = D* D®+D? +1
D*+D°+D D+1 Y(D)=D?+D+1+D°xD =D*+D?+D+1

R(D) X(D)
D®+D -
D®+D*+1 0010:111
D?+D+1=R(D)
* X(D) =0001=1
D® %X (D) = D° D*+D?+1
D}+D*+1 1 Y(D):w+D3x; =D*+D?*+1
R(D) X(D)
D?+1=R(D) B
0001:101
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6) d)

Hamming(15,1k1)

e=l, n=2"-1n=k+rb r=4b n=2%-1=15
d =2e=2® Detectahasta 2 errores

d. =2e+1=3bp d=d  -1=2

Prob(no deteccion) = P,, >3» P,_, gs—xp X1- p)* »gs—m _Exp = 455%0°

= 455510°*) = 455407 = 455407
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1

el 0 el o el 0 el o
H =0.25400,c——=+0.5400,c—=+0.15409,c——=+0.140g,c—=
928025 5 92805, 9250154 925015

—05+0.5+0.4105+0.3322 =1.7427— D\t
simbolo
donde log,(x) - 10g(x)
log2
b)
d..22e+l b 432 b e=2 r>2e P r=4
: . n=k+r
e-perfecto P (verdebgo) P n=5 ®cod|go(§,1)
k' 5=k+4® 1

P,y =Pus» Py = Eig *q1- p) »g ><p _10>(1o )—105



ano amo
2' =1+g =+g_xyaquee=2
15 &g
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2 =l+n+_ :1+n+_n>(n Y
21(n-2)
n%-n
2'-1=n+ ® 30=2n+n*-n® n®’+n-30=0
A+ 4/ - 5
n= 1+ 1+1202 1ill® ® n=5
2 2 -6
n=Kk+r

5=k +4® k=1 ® codigo(5,1)
Pe = Pis3 » Piees

c)
1 A
2 B
3 C
4 D
5 AC
6 CB
7 BC
8 CBA
9) d)
QAM - 4 PAM
a, =03 A,?A--
(%) (%,) =180005%(,
P I:)EZ_F)El_F)El
P =N, Q 3&?))(%1] P =N, Q[\Isihi))(%z]
16 106
N, =48 L0 N, =28 =2
' % JA g ? e Ag
16
N, =48- =2= N,, @
e 29
P :2>Q(‘/ﬁg§/mj) :2>Q(\/‘°”‘“a)>i8000>(%2))
>€e§ 9 3’(1+a >a_8000>€eS ® (A2- 5400>(1+a) »A? = 41538.46%(1+a)
e 1@

a=0® A?=41538.46j
2 un cuadrado perfecto entre ambos

sendoO<a <1 ® .
a=1® A? :83076.92E§

65536=256° ® a =057 ® Al {203.8,288.23 ® A=2"=256® =8 ,b'ts
simbolo




10) d)
L =25-1=31,p°(D)=D?+D*, p*(D) = p°(D)
a)
p"(D)=1+D+D®+D*
D>p"(D)=D+D*+D*+D° |D°+D?+1
1+ D? +D° 1
D*+D+1° 11001® No

b)

p"(D)=1+D*

Dx"(D)=D+D°® |D°+D? +1
D>+D*+1 1
D?+D+1°110® No

C)

pn(D):D3+D4

Dx"(D)=D*+D°> |D>+D*+1
D°+D?*+1 1
D*+D*+1 p°(D)® No

11) a)
y(n) ={1.5, 0.6, -0.7}
Yk h:y'yk Sh2: égz
11 |1 |15 |05 |05 |-09(-1.2/0.83
1(-1/1 [-05/-05|05 |11 |-0.2 |05
-1{1 |1 |05 |05 |05 (0.1 |-1.2|0.56
-1/-1|-1]-15|-05(25 [2.1 |-0.2|3.56
11 1 -1 -1 01 -1 -1
0.5 05 0.5-0.5 -0.5 0.5 -05 -05

11505 1-05-05 -10505 -1-15-05

12) b)

EcM = E{a’}0CM +hi—20) » Efa?}ocMm

H/_J

0
a h*(n)
DCM = ”1;’]2(0) ® serad quetengaP- menor b ECM menor b DCM menor, yaque
no hay ruido
(%)




GRUPOA:
a)
0.0165 0.168 0.0255
011 112 0.17
0022 0.224 0.034

h(n) =0.0165 0.278 11675 0.394 0.034 ® DCM =0.1716
b)

- 0.03 0.159 - 0.02505
-0.2 1.06 - 0.167
-004 -0212 -0.0334

h(n)=-0.03 -0.041 0.9949 - 0.379 -0.0334 ® DCM =0.1488
c)

- 0.0465 0.1755 0.0165
-031 117 011
- 0.062 0.234 0.022

h(n) =0.0465 -0.1345 1.1245 0.344 0.022 ® DCM =0.1099
d)

- 0.0165 0.1425 0.045
-011 09 03
-0.022 019 0.06
h(n)=-0.0165 0.325 0.973 049 0.06 ® DCM =0.2588
GRUPOB:
a)

0.033 0.336 0.051
011 112 017
0.011 0.112 0.017

h(n) =0.033 0.446 1182 0.282 0.017 ® DCM =0.2
b)

- 0.06 0.318 - 0.0501
-02 106 -0.167
-0.02 -0.106 - 0.0167

h(n)=-0.06 0.118 0.9898 -0.061 -0.0167 ® DCM =0.0219
c)

- 0.093 0.351 0.033
-031 117 o1
- 0.031 0.117 0.011

h(n)=-0.093 0.041 1172 0.227 0.011 ® DCM =0.045




-0.033 0285 0.09
-011 095 0.3
- 0.011 0.095 0.03

h(n)=-0.033 0.175 1.029 0.395 0.03 ® DCM =0.1781

a) DCM =0.18=0.65>0.1716+0.35>0.2

b) DCM =0.1043 =0.65>0.1488+ 0.35>0.0219
c) DCM =0.087 =0.65>0.1099 + 0.35>0.045
d) DCM =0.1337 =0.65>0.2588+ 0.35>0.1781

13) d)
D, (n+1)=a D, (n) +Wf

1 i
E{D“(n+1)}_l_eTy(0) ?/
E{D, (n+n}»E{D, (M} |
b

E%axDu(n)+ Zb V=
T y (n

(1-2)E{D, (M)} =

R, (0)
b 1 1-a

E{D“(n)}:(l-a)XRy(O):Le><Ry(O) T h

a)

Yho1=L,@ No

2

b)

1% -5 -02=1L,® No
oo

c)

Th_%o133=1,@ No
ook



14) ¢

s, =0 ® optimo =inversor cana

r,(0)=0.86

r,=0.09

r,(2)=-0.02

20.86 0.09 -00203@ 0 ae020 2,0 20.1166 ¢
g 0.09 086 0.09 -@co-—g 0.9 +® gco-—gl 05777 =
& 002 009 086 z%,y; & 015 &,y & 0.2242
h(0) =c, %X, +C, XX, + ¢, %, =0.989

¢, =20 =1060157
h(0)

15) a)
a= arctgg@mﬂO arct 8@—89_ 0.609 rad = 34.925°
€1.11+0.05¢ el 16 @
drad® 180°
0.609rad® a

45-a =10.07°
16) )
v,=C=W>xog,(1+3)® N=10°

S=124X0°K?

W =3000

=log,(1+124>K?)  C=15000

32=1+124XK?
K=05
17) a)

6>4
p=10°,D=4con LsD ® Sepuede suponer cana sin memoria (entrelazado)

P (bloque) =P,., » P,_, = Ei%«pz X1- p)° » Ei%«pz = 21x10°%)2 = 21:40°¢ =2.140°°
g g



18) @)
a ya)
' =79.23

R,(0)=

1 1

D, » = =0.02945
LR, (0) 3%79.23

19) ¢)
P, =N, Q|,/Zalxs ] N, =4 L9
\/_ Ag
v, =V, ¥og,(A)
W, =(1+a ), ® 21600=15w_ ® v, =14400 baudios
28800 =14400%40g,(A)® A =4

N _46- —-_2® P, _2>Q1/%x§]£10'7

Q(x) =5X0% =05% 7 ® X =5.6777
1.5%% =56777® % =21.49°13.32dB
20) d)
a)
No, a propagar errores, esla otra configuracion, la autosincronizante
0)

..... 00011000....
..... 01001000....

1 D?
c(D) =1+D?



