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#include<stdio.h>
#include<math.h>

double
binomial(int n, int t, double d)
{
int i;
double term;
term = 1.0;
for (i =0; i <t / 2; i++){
term *= ((double)(n - i) / (t - 1)) * d;
}
term *= pow(l - d, n - t);
for (i =t/ 2; i < t; i++){
term *= ((double)(n - i) / (¢t - i)) * d;
}
return(term) ;
¥
double
bound_DT(int n, double d, double log_m, int a)
{
double bound = 0.0;
int t;
for (t = 0; t <= n; t++){
double term;
term = binomial(n, t, d);
if (n -t - logm + 1 > 0){
term *= pow(a, -(n - t - log_m + log(2, a)));
}
bound += term;
¥
return(bound) ;
}
double
rate_DT(int n, double d, double e, int a)
{
double log_m;
double b;
double step;
log_m = 0.5 * n * log2(a);
for (step = 0.1; step > 0.00001; step /= 10){
while (e < (b = bound_DT(n, d, log_m / log2(a), a))){
log_m -= step * n;
}
log_m += step * n;
}
log_m -= step * n;
return(log_m / n);
}
int
main()
{
int n;
\HREEXDEE AN

double d = 0.5;
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\ESRYEERDEEZAN
double e = le-3;
double r;

N7 7 7Ry b A XDEEAA
int a = 2;

for (n = 1; n < 2001; n++){
r = rate_DT(n, 4, e, a);
if (r > 0.0){
printf ("%d,%g\n", n, r);
¥
}

return(0);

A.2 Converse Bound 5L — hNZRIZ 7O 5 A

#include<stdio.h>
#include<math.h>

double
binomial(int n, int t, double d)
{
int 1i;
double term;
term = 1.0;
for (i =0; i <t / 2; i++){
term *= ((double)(n - i) / (t - 1)) * d;
}
term *= pow(l - d, n - t);
for (i =t / 2; 1 < t; i++){
term *= ((double)(n - i) / (t - 1)) * d;
}
return(term);
}
double
bound_converse(int n, double d, double log_m, int a)
{
int t;
double bound = 0.0;
for (t = 0; t <= n; t++){
double term;
term = binomial(n, t, d) * (1 - (pow(a, n - t - log_m)));
if (¢t > n - log_m){
bound += term;
}
}
return(bound) ;
}
double
rate_converse(int n, double d, double e, int a)
{

double bound;
double step;
double log_m;

log_m = 0.5 * n * log2(a);
for (step = 0.1; step > 0.00001; step /= 10){

while (e < (bound = bound_converse(n, d, log_m / log2(a), a))){
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log_m -= step * n;
}
log_m += step * n;
}
return(log_m / n);

}

int
main(){
int n;
\CHEEEDESE AN
double d = 0.5;
\\ESHRYEEDEE AN
double e = 1le-3;
double r;
\ZILT 7Ry M A XDEEAS

int a = 2;

for (n = 1; n < 2001; n++){

r = rate_converse(n, d, e, a);
if (r > 0.0){
printf("%d,%g\n", n, r);
}

}

return(0) ;
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