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Abstract

Channel capacity represents the maximum capacity of the channel to transmit information. This
paper introduces what is the discrete para-symmetric channel and gives the proof process of its
channel capacity. Finally the calculation of channel capacity is realized by using Matlab. The re-
sults show that the channel capacity can be reached when the probability of each symbol input is
equal. This conclusion is consistent with the reality and has certain reference value for the under-
standing of the channel theory.
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HI matlab 22425 w 0 B 1 51 p 0 B 1 Z 18R 4L, FHEAER 1(x;y) BFIHZ, FEFARR T
[w,p]=meshgrid(0.00001:0.001:1);
h=-(w.*(1-p)+(1-w).*p).*log2(w.*(1-p)+(1-w).*p)-(w.*p+(1-w).*(1-p)). *log2(w.*p+(1-w).*(1-p))+p.*log2
(p)+(1-p).*log2(1-p);
meshz(w,p,h);
title("1-35) {5 ),
ylabel("H(w,p,h)")
TIGAE R WK 1.

EREE R — NSRRI, R

2 p [ E N (X B FEYLIE) p=0.3), F3EE oA EERFAERE R EIR, BFEAET:
w=0.00001:0.001:1;

p=0.3;

h=-(w.*(1-p)+(1-w).*p).*log2(w.*(1-p)*+(1-w).*p)-(w.*p+(1-w).*(1-p)). *log2(w.*p+(1-w).*(1-p))+p.*log2
(P)H(1-p).*log2(1-p);

plot(w,h);

title('[F & X FRAZ I 1)1 34 BAZ B,

ylabel('1-H(p)")
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Figure 1. Average mutual information
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Figure 2. Average mutual information of fixed symmetric channels

2. BEMREENFHERR

DOI: 10.12677/pm.2019.93062 469 FSHF


https://doi.org/10.12677/pm.2019.93062

function [C,e,PX]=Channel(P)
[r,s]=size(P);
PX=(1/r)*ones(1,r);
PX_1=rand(1,r);
PX 2=PX 1/sum(PX 1);
PY=PX*P;
PY 2=PX 2%*P;
[m,n]=size(PY);
HY=0;
HY 2=0;
H=0;
for i=1:n
HY=HY+PY(i)*log2(PY(1));
HY 2=HY 2+PY 2(i)*log2(PY_2(i));
end
HY=-HY;
HY 2=-HY 2;
P=P+(P==0).*eps;
for i=1:s
H=H+P(1,i)*log2(P(1,1));
end
- H;
PX
C=HY-H
C 2=HY 2-H;
e=C-C 2
AE iy 4 B i N HE R 155 T AL -
(1) P=[1/21/4 1/8 1/8;1/4 1/2 1/8 1/8];
[C,e,PX]=Channel(P)
UEECPSINE
C=0.0613, e=0.0064, PX=0.5000 0.5000.
2)P=[1/21/200;01/21/20;0 0 1/2 1/2;1/20 0 1/2];
[C,e,PX]=Channel(P)
UEEEPSINE
C=1.0000, e=0.0452, PX=0.2500 0.2500 0.2500 0.2500.
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