Tema 6: ESPECTRO EXPANDIDO. DETECCION EN
PRESENCIA DE RUIDO, de senales moduladas linealmente
o en angulo. Calculo de la relacién seial/ruido de post-
deteccion o |la probabilidad de error en funcion de la
relacion sefial/ruido de pre-deteccion. TEORIA DE LA
INFORMACION: informacion, entropia. Capacidad de
canal.
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ENTROPIA

M different symbols, 1.e., an M-ary alphabet.
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Figure 16.1-1 Binary entropy function



Suppose a source emits ¥ = 2000 symbols/sec selected from an alphabet of size
M = 4 with symbol probabilities and self information listed in Table 16.1-1. Equa-

tion (6) gives the source entropy
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Discrete R =rH(X) . r,Qp)<ry
memoryless ~ Binary -
source

encoder

Figure 16.1-3

R = rH(X) = r,Qp) < r,orr,/r = HX).

average code length.

N=r/r

Medida de eficiencia
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Shannon's source coding theorem

HX) =N < HX) + ¢

Kraft inequality.
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i=1
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Table 16.1-2

lllustrative source codes

x, P, Code 1l Code II Code I1I CodelV
A 172 00 0 0 0
B 1/4 01 1 01 10
c1/8 10 10 011 110
D 1/8 11 11 0111 111
N 2.0 1.25 1.873 1.75
K 1.0 1.5 0.9375 1.0




Table 16.1-3 Shannon-Fano coding

Coding steps
X; P; 1 2 | 3 4 | 3 Codeword
A 0.50 0 0
B 0.15 1 0 0 100
C 0.15 l 0 1 101
D 0.08 1 1 0 110
E 0.08 1 1 1 0 1110
F 0.02 1 1 1 1 0 11110
G 0.01 1 1 1 1 1 111110
H 0.01 1 1 1 1 1 111111
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Capacidad del canal

S
(' = b1l -
ﬂgﬂ(l+N)

(Ver Lathi cap. 8.2)
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