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

#define DEPTH 27
int max_nodes;

typedef struct node{
long a;
long b;
double pe;
double pw;
double tpe;
double tpw;
double beta;
int newer;
int older;
} node;
node ¥branches[(1UL << (DEPTH + 1)) - 11;
int newest;
int oldest;
char history[DEPTH + 1];
long number_of_nodes;

int findleaf()

{
int n;
int i;
n=0;
for (i = 0; i < DEPTH; i++){
if (history[i] == *0°){
n = 2*n+1;
} else {
n = 2*n+2;
}
}
return(n);
}

node *alloc_node(int n)
{

node *nd;

if (number_of_nodes >= max_nodes){
int deleted = oldest;

if (branches[oldest]->newer == -1){
newest = branches[oldest]->older;
} else {

branches [branches [oldest]->newer]->older = branches[oldest]->older;
}
oldest = branches[oldest]->newer;
free(branches[deleted]);
branches[deleted] = NULL;
number_of_nodes--;
}
nd = (node *)malloc(sizeof (node));
if (nd == NULL){
printf("malloc() error");
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exit(1);

}
nd->a = 0;
nd->b = 0;
nd->pe = 1.0;
nd->pw = 0;
nd->tpe = 0.5;
nd->tpw = 0.5;
nd->beta = 1.0;
nd->newer = -1;
if (newest == -1){
newest = n;
nd->older = -1;
oldest = n;
}else{
branches [newest] ->newer = n;
nd->older = newest;
newest = n;
}
number_of_nodes++;
return(nd);
}
void listupdate(int n)
{
if (branches[n]->newer == -1){
return;
} else {
branches [branches [n]->newer]->older = branches[n]->older;
}
if (branches[n]->older == -1){
oldest = branches[n]->newer;
} else {
branches [branches [n]->o0lder] ->newer = branches[n]->newer;
}
branches [newest]->newer = n;
branches[n]->older = newest;
branches[n]->newer = -1;
newest = n;
return;
}

void dummyupdate(char update)

{
int n;
int d;
double prev_tpw = 0.0;
for (d = DEPTH, n = findleaf(); d >= 0; d-—-, n = (n - 1) / 2){
if (branches[n] == NULL){
branches[n] = alloc_node(n);
} else {
branches[n]->tpe = (((update == ’0’)? branches[n]->a: branches[n]->b) + 0.5)
/(branches[n]->a + branches[n]->b + 1.0);
if (update == ’0’°){
listupdate(n);
}
}
if (d == DEPTH){
branches [n]->tpw = branches[n]->tpe;
} else {
branches[n]->tpw = branches[n]->beta / (branches[n]->beta + 1.0)
* branches[n]->tpe + 1.0 / (branches[n]->beta + 1.0) * prev_tpw;
}
prev_tpw = branches[n]->tpw;
return;
}

17



void actualupdate (char t)
{
int d;
int n;
for (d = DEPTH, n = findleaf(); d >= 0; d-—-, n = (n - 1) / 2){
branches[n]->pe = branches[n]->tpe;
branches[n]->pw = branches[n]->tpw;
if (¢ == ’0°){
branches [n]->a++;
} else {
branches [n] ->b++;

}

if (4 < DEPTH){
branches [n]->beta = branches[n]->beta * branches[n]->pe
/ branches[((history[d] == ’0°)7 2 * n + 1: 2 * n + 2)]->pw;
}
}
return;

}

void historyupdate(char t)
{
int i;
for (i = DEPTH - 2; i >= 0; i--){
history[i+1] = historyl[il;
}
history[0] = t;
return;

}

void inithistory(void)
{

int i;

for (i = 0; i < DEPTH; i++){
history[i]l = ’0’;
}

return;

main(int argc, char **argv)

{

FILE *fp;

int c;

int mask;

char t;

double length = 0.0;
int j = 0;

number_of_nodes = 0;
newest = -1;
oldest = -1;

if (argc != 2) goto ERROR;
if (argv[1] == NULL) goto ERROR;
if ((max_nodes = atof(argv[1])) == 0.0) goto ERROR;

inithistory();

if ((fp = fopen("bookl.dat", "rb")) == NULL){
printf("fileopn error\n");

exit(1);

¥
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while ((c = getc(fp)) != EOF){
for (mask = 1 << 7; mask != 0; mask >>= 1){
t = (c & mask)? ’1’: ’0’;
dummyupdate(’0°’) ;

if (¢ == ’1°){
dummyupdate(’1’);

}

actualupdate(t);
length = length - loglO(branches[0]->pw)/log10(2.0);
j=3+1;
historyupdate(t);
}
}
length = 8.0 * length / j;
ERROR:exit(1);

fclose(fp);
return(0);
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