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X N X]_; X21 -"1X'1

H(X)
H(X) = 11 ()] =~ P(3)log; P(x)

I (x;) =-log, P(x;)) (b)
= | (X)) X
. H(X)
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RS

. ‘07 17
“1” P(L) = a ol
‘0’ P(0)=1- a= S os|

H(a) =-P@)log, P(1) - P(0)log, P(0)
=—-alog, a—(1-a)log,(1- )

0 H(a)
sH(a) «

a=1/2

a+1/2

a f 0 0
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BN

n
H =- PRlog, P
m =1
P, 0 H
P=1-(FR+P,++P+---+P_,)
P\ P, P,
dH d
= -P. log, B, — P, log, P
de de( k gZ Kk n g2 n)
iIog u:ilog ed—u
dx ~° u % dx
dH 1 1
Ol—Pk=—PkaIogze—Iog2 PkJrPr,FnIogze+log2 P
dH o P,
)
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=

P(0/0)

0 » 0
P(1/0)

PO/ 1)
1 1
P(1/1)

POV X)] = {P(yl /%) P(Y,I%) }
P(y1/X2) P(yZ/XZ)

P(y; /x;) X Yi

[P(X)]=[P(x) P(x,)]
[P(YV)]=[P(X)] [P(Y/xz);

2006-12-1

[PYV]=[P(y,) P(y,)]



A
I P(X,Y)

[P(X)] [p<x>]{Péxl> P‘()XZJ

POV X)) {P(yl /%) P(y/%) }

P(y,/ %)  P(y,/%,)
P(X,Y)
P(x) 0 P(y,/x) P(y, /%)
0 P(x,) || P(y,/X,) P(y,/X,)

{P(xl)P(yllxl) P(xl)P(yZ/xl)} {P(xl,yl) P(xl,yz)}
P(x;,)P(y,/X,) P(x;,)P(y,/X,) P(X;,¥1) P(X,Y,)

P(X,Y):P(X)P(Y/X)z{

P(x, yj) = P(Xi)P(yj 9 X Yi

2006-12-1 27 8



0.7

07 03 1 2 1
A/ X)]:{OA 0.6} X -
? 0.6 ?
P(x)=0.5 P(x,) =0.5
P(Y) P(X,Y)
[ ]
P(Y)=[0.5 0.5]{8:471 8:2}[055 0.45]

05 0707 03] [035 015
[P(X’Y)]:{ 0 0.5}{0.4 0.6}{ 02 0.3}
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BT

N m
P(x) P(y) P(y;/x) P(Xi, ¥))

H(X) = —Z P(x)log, P(x)

H(Y) = P(y,)log, P(y))

H(Y/X) ==Y P(x.,y,)log, P(y, /%) X
H(XIY) = =23 P(X, ¥, )log, P(x 1)

H(X.Y)=-3 3 P(x.y,)l0g, P(x..y,)

i=1 j=1

H(X,Y) = H(X/Y)+ H(Y) H(X,Y)=H(Y/X)+H(X)
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B
O 1 (X; Y)

1(X:Y) = H(X)=H(X/Y)
H(X)
H(X 1Y)

1(X:Y) = H(Y)=H(Y/X)

K 1 (X:Y)=0
n C

C=max[I(X;Y)] b/
. C
C
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BN

2
X 1
. 1 Y1
1(X:Y) = H(X) = H(X/Y) o 1 %
1 Y,

H(XIY) =33 P(x,.y,)log, P(x ;)

i=1 j=1

| # ] P, y) =0, P(x/y)) =0;
| = | P(xi/y)=1
HX/Y)=0 I(X;Y)=H(X)
H(X)

>S5

i-1 N
2006-12-1 27 12
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BT
3

Xy Y1
1(X;Y) =H(Y)-H(Y/X) x2><y2

Y

> p(x.y;)log, ply; /)

j=1

H (Y / X)

Px)=a P(X;)=1-a P, q
H(Y/X) :—aplog2 p_(l_ a)plogz p—aqlogzq—(l—a)logzq
H(Y/X)=-plog, p-qlog, q

1(X;Y)=H(Y)-H(Y/X)
1 (X;Y)=H(Y)+ plog, p+qlog, g

2006-12-1 27 13



. [(X;Y) = H(Y)+ plog, p+dlog, g
H(Y) H(Y) 1

C = max[l (X;Y)] =1+ plog, p+qlog,q=1-H(p)

P, = 22: P(e/x )P(x)
Pl(le/xi) X;

P =aP(x)+aP(x;) =q

P P(Y; /%) %]

2006-12-1 2$ 14



2006-12-1

R, =rH(X)
H(X)
r

RS
(b/9)

27

b/

/s
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o
I H
> e L

C=1b/

r 35 /s S=2 /s
SC=2bls
A

P(A)=0.9, P(B)=0.1

S=2 (/s

3 p=1 C=1 Db/
=SC=2 (b/s)
O r >S
0 H(X)=-0.1log 0.1-09l0g,09=0469 (b/

rH(X)=35(0469=1642 (b/9)
rH(X) < SC

2006-12-1 27 16
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C. = Blog, (1+ %)

S/N

27

(b/9)

(Shannon-Hartley)

(b/s)
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C. = Blogz(1+§) (b/s)
B S/IN
S/N — OO 0 CC
B> C.
limC, z1.44§ (b/s)
B—w no
X = S/ngB imC, = lim Blog,| 1+ —
B Bow n,B
IimC; = IimSBnolog{hS] = |im§|og2(1+ x)M
B—o B nO no B B—soo no
X —> o0 In(1 +x)¥* — 1
IimC, = S z1.44§
B n,In2 n,

27 18



nC. B C.= Blog2(1+§) (b/9)
CC'lL.____._._S/.r.]DI.rE__
Sn,
:
|
| -
S/n, B
mC. E//ng R, =C,
E =SI,=S/R =S/C,
T, = 1/C,
lim C,_ =
B> « B Ny In2
C.= 1 S: 1 BGC 5:|n2z—1.6 dB
In2n, In2 n, N,

2006-1Eib /no - '1-6 dB 27



|
H
I | Eb/nn C(\/B
50

40

30
E/n,
(dB) 20

10

O_

—-10

0.1 1.

R, > C,
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B>>R,

E./n,

E./n,
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_ S
R, =B, log,(1+ Nl)

R, B, S,/N,

R, =B,log,(1+ %)

2

B, log, (1+ i) =B, log, (1+ i)
N, N

2
S S B, /B,
N, N,

B,/B,
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C, = Blog2(1+§) = Blog, (1+ = /Tb) = Blogz(1+5)
n

n,B 0

Ng
E,
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4 1 30
10 10
25 30 dB
10
|, =109,10=332 (b/ pix)
P | . = 300,000 x 3.32 = 996,000
25
996,000 x 25 = 24,900,000 = 24.9x10°  (b/s)
C 30 dB

C

C. = Blog2(1+%) (b/s)

24.9x10° = Blog, (1+1000) ~ Blog, 1000 = 9.96B
B=(24.9x10°)/9.96=25 (MH2
27
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