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

#include<string.h>

int max_margin;

int max_segments; /* 000000000 %=/
long number_of_segments; /* 00000ooog =/
#define SEQUENCE_SIZE 10000000 /* 000000000000000 */

char sequence [SEQUENCE_SIZE];

#define LENGTH 10000000
int size[LENGTH];

typedef struct segment segment;
struct segment{

long a; /* 20000000 =/

long b; /x 100000 */

double pe; /x 0000 =/

double pw; /x 000000 =/

double tpe; /* 0o0ooo */

double tpw; /* 0000000 */

double log_beta; /* logB OO */

segment *parent; /x O %/

segment *zero; /* 00 00 %/

segment *omne; /* 00 10 */

int index; /* 0000000000000 000ODOOO0O0OoDO
oo */

long length; /¥ 000000000« 0000 length = 00 */
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segment *newer; /* 0000 */

segment *older; /x* 0000 */
};
segment *root; /* 000000000 */
segment *manage_newest; /* 0000000000 0O0OO00 */
segment *manage_oldest; /+ 00000000000000 =/

segment *alloc_segment ()

{
segment *temporary;
temporary = (segment *)malloc(sizeof (segment));
if (temporary == NULL){ /* 0000000000 000DO0O00 error 000 */
printf("malloc() error in %d\n", __LINE__);
exit(1);
}
temporary->a = 0;
temporary->b = 0;
temporary->pe = 1.0;
temporary->pw = 1.0;
temporary->tpe = 1.0;
temporary->tpw = 0.5;
temporary->log_beta = 0.0;
temporary->parent = NULL;
temporary->zero = NULL;
temporary->one = NULL;
temporary->index = 0;
temporary->length = 0;
temporary->newer = NULL;
temporary->older = NULL;
number_of _segments++;
return(temporary) ;
}
double beta_calculate(int times, double log_beta) /+ 00000000000 OOO */
{
for (times; times >= 1; times--){
if (log_beta > 0.0){
log_beta = -1logl0((2.0 * pow(10.0, -log_beta)) - 1.0);
} else {
log_beta = log_beta - logl0(2.0 - pow(10.0, log_beta));
}
}
return(log_beta) ;
}

double pw_calculate(int temporary_index, segment *current_position, int length)
{

double temporary_log_beta;

int times;

int times_beta;

double pw;

times_beta = current_position->length - 1;
temporary_log_beta = beta_calculate(times_beta, current_position->log_beta);
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if (temporary_log_beta > 0.0){
pw = 1.0 / (pow(10.0, -temporary_log_beta) + 1.0) * current_position->pe
+ (pow(10.0, -temporary_log_beta) / (1.0 + pow(10.0, -temporary_log_beta))

0000O00#* ((sequence[temporary_index - length] == ’0°)?
0000000 current_position->zero->pw: current_position->one->pw));
Yelseq{
pw = pow(10.0, temporary_log_beta) / (pow(10.0, temporary_log_beta) + 1.0) * current_position->pe
+ (1.0 / (1.0 + pow(10.0, temporary_log_beta)) * ((sequence[temporary_index - length] == ’0’)?
0000000 current_position->zero->pw: current_position->one->pw));
}

for (times = current_position->length - length - 1; times > 0; times—-){
times_beta--;
temporary_log_beta = beta_calculate(times_beta, current_position->log_beta);
if (temporary_log_beta > 0.0){
pw = 1.0 / (pow(10.0, -temporary_log_beta) + 1.0) * current_position->pe
+ (pow(10.0, -temporary_log_beta) / (1.0 + pow(10.0, -temporary_log_beta))* pw);
Yelseq{

pw = pow(10.0, temporary_log_beta) / (pow(10.0, temporary_log_beta) + 1.0) * current_position->pe

+ (1.0 / (1.0 + pow(10.0, temporary_log_beta)) * pw);

}
}
return(pw) ;
}
void listupdate(segment *current_position) /* 0000000000000 =/
{
if (manage_newest == current_position){ /+ 00000000000000O0O0000 =/
return;
}
current_position->newer->older = current_position->older;
if (manage_oldest == current_position){ /* 000000000000 manage_oldest OO0 */
manage_oldest = current_position->newer;
} else {
current_position->older->newer = current_position->newer;
}
current_position->older = manage_newest;
manage_newest->newer = current_position;
manage_newest = current_position;
current_position->newer = NULL; /* 0000000000 newer O NULL */
return;
}

void dummyupdate(char update)

{

segment *current_position = root; /x 00000000000 (Ooooog) =/

int times; /¥ 00000 */

double temporary_log_beta; /x pO00O0O %/

double temporary_tpw; /* tpw 0000 */

while (current_position->length > 0){ /* 00000000000000000000000O0 %/

current_position = ((sequence[current_position->index - current_position->length + 1] == ’0’)7

0000000000000 current_position->zero: current_position->one);

}

/* 000000000000 O0oo0O */

current_position->tpe = (((update == ’0’)? current_position->a: current_position->b) + 0.5)
00000000000 000/ (current_position->a + current_position->b + 1.0);

current_position->tpw = current_position->tpe; /¥ 0000000 =000000 =/

temporary_tpw = current_position->tpw; /¥ 0000000000000D00000 */

if (update == ’0°){ /¥ 000000000000000000000000000000000 */

listupdate(current_position);

}
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while (current_position->parent != NULL){ /* 000000000000000DD0OOO */
current_position = current_position->parent; /+ 0000000 %/

/ 0000000000000000 =/
current_position->tpe = (((update == ’0’)7? current_position->a: current_position->b) + 0.5)
00000000000 0000/ (current_position->a + current_position->b + 1.0);
times = current_position->length - 1;
for (times; times >= 0; times--){ /* 00000000000 000000000000 =/
temporary_log_beta = beta_calculate(times, current_position->log_beta);
if (temporary_log_beta > 0.0){
temporary_tpw = 1.0 / (pow(10.0, -temporary_log_beta) + 1.0) * current_position->tpe
+ (pow(10.0, -temporary_log_beta) / (1.0 + pow(10.0, -temporary_log_beta))* temporary_tpw) ;
} else {
temporary_tpw = pow(10.0, temporary_log_beta) / (pow(10.0, temporary_log_beta) + 1.0)
0000000D0000000D00=* current_position->tpe + (1.0 / (1.0 + pow(10.0, temporary_log_beta)) * temporary_tpw);

}
}
current_position->tpw = temporary_tpw; /+ 0000000000000 =/
if (update == ’0°){ /* 000000000000000000000D0DO0O0O0OOOOOO =/
listupdate (current_position);
}
}
return;

void actualupdate (int current_index, char t)

{
segment *current_position = root; /+ 000000000000 =/
segment *child_position; /* O0O0O0O0OO */
double temporary_log_beta; /¥ pO0O0OO */
int times; /* 0000 *x/

for (current_index; current_index >= 0 ;current_index --){/* 00 000000000000 OO0OOOOO
O =/

current_position->pe = current_position->tpe; /* 000O0oooo */

current_position->pw = current_position->tpw; /¥ 0000000000 =/

if (¢t == ’0°){ /¥ 0000000000000000000 */
current_position->a++;

} else {

current_position->b++;

}

if (current_position->length != 0){
times = current_position->length - 1;

/¥ 00000000000 =/
child_position = ((sequence[current_position->index - current_position->length + 1] == ’0°)?
current_position->zero: current_position—>one) ;

temporary_log_beta = beta_calculate(times, current_position->log_beta);
temporary_log_beta = temporary_log_beta + loglO(current_position->pe) - logl0(child_position->tpw) ;
/¥ 0000D00000pO0OO0 =/
for (times = current_position->length - 1; times >= 1; times--){

if (temporary_log_beta > 0.0){

temporary_log_beta = 1ogl10(2.0) - 1logl0(1.0 + pow(10.0, -temporary_log_beta));
} else {

temporary_log_beta = 10g10(2.0) + temporary_log_beta - logl0(pow(10.0, temporary_log_beta) + 1.0);

}
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current_position->log_beta = temporary_log_beta;/* DOOO0DDOO */

} else {
break; /¥ 000000000000000000000 =/
}
/* 0010000000000000 =/
current_position = ((sequence[current_position->index - current_position->length + 1] == ’0’)7
current_position->zero: current_position->omne);
}
return;

int trim_confirm(current_index)

{
segment *current_position;
int temporary_index; /* index 0O 00O */
int number_of_needs; /* 000000000 =/
int i = 0;
for (current_position = root; current_index >= 0 ;/*current_index --*/){
temporary_index = current_position->index; /* 0000000 index00O0O0ODODOOOOODOO %/
if (current_position->length == 0 && current_position->index >= 0){ /* 00000000 =/
while (sequence[temporary_index] == sequence[current_index]){
temporary_index --;
current_index --;
}
if (temporary_index == 0){ /¥ 00000000000000000000000w-(1)0 */
number_of_needs = 1;
break;
} else { / 000000000000 0D00000D0w=(2)0 */
number_of_needs = 2;
break;
}
} else { /* 0000000000 =/
while (sequence[temporary_index] == sequence[current_index] && i < current_position->length){
temporary_index --;
current_index --;
i ++;
}
if (i == current_position->length){
/* 000000000000 0DO000D000O0OO0DOO=-(Ho */
if (((sequencel[current_index] == ’0’)? current_position->zero: current_position->one) == NULL){
number_of_needs = 1;
break;
} else {
current_position = ((sequence[current_index] == ’0°)7?
current_position->zero: current_position->one); /¥ 00O DO0ODOO
oog =/
}
} else { /* 000000000000000000000=-(20 */
number_of _needs = 2;
break;
}
}
}
return(number_of_needs) ;
}

/¥ 0000000000000000e000O */
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void trim_1(segment *cardinal_position, segment *delete_position)

{
cardinal_position->a = delete_position->a;
cardinal_position->b = delete_position->b;
cardinal_position->pe = 0.5;
cardinal_position->pw = 0.5;
cardinal_position->log_beta = 0.0;
cardinal_position->zero = NULL;
cardinal_position->one = NULL;
cardinal_position->length = 0;
free(delete_position);
return;

}

/*» 000000000000000000 */
void trim_2(segment *cardinal_position, segment *delete_position, segment *delete_brother)
{

double temporary_log_beta;

double pw;

int i;

cardinal_position->newer->older = cardinal_position->older;
cardinal_position->older->newer = cardinal_position->newer;
delete_brother->parent = cardinal_position->parent;

if (cardinal_position == cardinal_position->parent->zero){
cardinal_position->parent->zero = delete_brother;
} else {

cardinal_position->parent->one = delete_brother;
}
delete_brother->index = cardinal_position->index;
if (delete_brother->length != 0){
pw = delete_brother->pw;
temporary_log_beta = delete_brother->log_beta;
for (i = cardinal_position->length; i > 0; i--){
if (temporary_log_beta > 0.0){
temporary_log_beta = 1logl0(2.0) - logl0(pow(10.0, -temporary_log_beta) + 1.0);
} else {
temporary_log_beta = 1logl0(2.0) + temporary_log_beta - 1logl0(1.0 + pow(10.0, -temporary_log_beta));
}
if (temporary_log_beta > 0.0){
pw = 1.0 / (pow(10.0, -temporary_log_beta) + 1.0) * delete_brother->pe
+ (pow(10.0, -temporary_log_beta) / (1.0 + pow(10.0, -temporary_log_beta))* pw);
} else {
pw = pow(10.0, temporary_log_beta) / (pow(10.0, temporary_log_beta) + 1.0) * delete_brother->pe
+ (1.0 / (1.0 + pow(10.0, temporary_log_beta)) * pw);
}
}
delete_brother->log_beta = temporary_log_beta;
delete_brother->pw = pw;
delete_brother->length = delete_brother->length + cardinal_position->length;
}
free(delete_position);
free(cardinal_position);

return;

/* 00000000000000000000 */
void trim_3(segment *cardinal_position, segment *delete_position)
{
if (delete_position == cardinal_position->zero){
cardinal_position->zero = NULL;
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} else {
cardinal_position->one = NULL;
}

free(delete_position);

return;

int trim_branches(void)

{
int subtrahend_of_segment; /* 00000000 =/
segment *delete_position = manage_oldest; / 000000000 =/
segment *cardinal_position= delete_position->parent; /* 00oooooog =/
segment *delete_brother = ((cardinal_position->zero == delete_position)?
cardinal_position->one: cardinal_position->zero);/* 000D D0O0O0DOOO0OO */
manage_oldest->newer->older = NULL; /* D0000000000ooooOooog =/
manage_oldest = manage_oldest->newer;
if (delete_brother == NULL){ / 0000000000000D000000000000 10%/
trim_l(cardinal_position, delete_position);
subtrahend_of_segment = 1; /* 0000 100000000000 1 */
} else {
if ((delete_position->a + delete_brother->a == cardinal_position->a)
&& (delete_position->b + delete_brother->a == cardinal_position->b)){
trim_2(cardinal_position, delete_position, delete_brother);
subtrahend_of_segment = 2; /* 0000 200000000000 2 %/
} else {
trim_3(cardinal_position, delete_position);
subtrahend_of_segment = 1; /* 0000 300000000000 1 x/
}
}
return(subtrahend_of_segment) ;
}

void tree_update_1(int current_index, segment *current_position, int times)

{
segment *temporary;
temporary = alloc_segment();
temporary->parent = current_position;
temporary->length = 0;
temporary->index = current_index - 1;
manage_newest->newer = temporary;
temporary->older = manage_newest;
manage_newest = temporary;
if (sequence[current_index] == ’0°){
current_position->zero = temporary;
} else {
current_position->one = temporary;
}
current_position->length = times;
return;
¥
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void tree_update_Q(segment *current_position, int temporary_index, int times, int

{

segment *temporary_1;
segment *temporary_2;

temporary_1 = alloc_segment();
temporary_1l->parent = current_position;
temporary_1->length = 0;
temporary_1l->index = temporary_index - 1;
manage_newest->newer = temporary_1;
temporary_1l->older = manage_newest;
manage_newest = temporary_1;

if (sequence[temporary_index] == ’0’){
current_position->zero = temporary_1;
} else {

current_position->one = temporary_1;

}

temporary_2 = alloc_segment();

temporary_2->a = current_position->a;

temporary_2->b = current_position->b;

temporary_2->pe = current_position->pe;

temporary_2->pw = current_position->pe;

temporary_2->log_beta = beta_calculate(times, current_position->log_beta);
temporary_2->parent = current_position;

temporary_2->length = 0;

temporary_2->index = current_index - 1;

if (current_position == manage_oldest){
temporary_2->newer = current_position;
current_position->older = temporary_2;
manage_oldest = temporary_2;

} else {
temporary_2->newer = current_position;
temporary_2->older = current_position->older;
current_position->older->newer = temporary_2;
current_position->older = temporary_2;

}
if (sequence[current_index] == ’0’){
current_position->zero = temporary_2;
} else {
current_position->one = temporary_2;
}

current_position->length = current_position->index - current_index + 1;

return;

void tree_update_3(segment *current_position, int current_index)

{

segment *temporary;

temporary = alloc_segment();
temporary->parent = current_position;
temporary->length = 0;
temporary->index = current_index - 1;

manage_newest->newer = temporary;
temporary->older = manage_newest;
manage_newest = temporary;

if (sequence[current_index] == ’0’){
current_position->zero = temporary;
} else {

current_position->one = temporary;

}
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return;

void tree_update_4(int i, segment *current_position, int temporary_index, int current_index)
{

segment *temporaryl;

segment *temporary2;

temporaryl = alloc_segment();

temporaryl->a = current_position->a;

temporaryl->b = current_position->b;

temporaryl->pe = current_position->pe;

temporaryl->log_beta = beta_calculate(i, current_position—>log_beta);
temporaryl->parent = current_position;

temporaryl->length = current_position->length - i;

temporaryl->index = temporary_index - 1;

temporaryl->pw = pw_calculate(temporary_index, current_position, temporaryl->length);

temporaryl->newer = current_position;
temporaryl->older = current_position->older;
current_position->older->newer = temporaryl;
current_position->older = temporaryl;

temporaryl->zero = current_position->zero;
temporaryl->one = current_position->one;

if (temporaryl->zero != NULL){
temporaryl->zero->parent = temporaryl;

}

if (temporaryl->one != NULL){
temporaryl->one->parent = temporaryl;

}

if (sequence[current_index] == ’0’){
current_position->one = temporaryl;
current_position->zero = NULL;

} else {
current_position->zero = temporaryil;
current_position->one = NULL;

}

current_position->length = ij;

temporary2 = alloc_segment();
temporary2->parent = current_position;
temporary2->length = 0;
temporary2->index = current_index - 1;
manage_newest->newer = temporary2;
temporary2->older = manage_newest;
manage_newest = temporary2;

if (sequence[current_index] == ’0’){
current_position->zero = temporary2;
} else {
current_position->one = temporary2;
}
return;

void tree_update(int current_index, segment *root)

{
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int temporary_index;
int i;
segment *current_position;

for (current_position = root; current_index >= 0 ;current_index --){/* ODO00000O0OO0DOOOOO =*/

int times = 1; /* pO0O0O000 */

if (current_position->length == 0 && current_position->index >= 0){
temporary_index = current_position->index; /* current_position->index 0000000 */
current_position->index = current_index;
while (sequence[temporary_index] == sequence[current_index]){

temporary_index --;
current_index --;
times ++;

}

if (temporary_index == 0){
tree_update_1(current_index, current_position, times);
break;

} else {
tree_update_2(current_position, temporary_index, times, current_index) ;
break;

}
}
if (current_position->length >= 1){
temporary_index = current_position->index;
current_position->index = current_index;
i=1;
while (sequence[temporary_index] == sequence[current_index] && i < current_position->length){
temporary_index --;
current_index --;

i ++;
}
if (i == current_position->length){
if (((sequence[current_index] == ’0’)? current_position->zero: current_position->one) == NULL){
tree_update_3(current_position, current_index);
break;
Yelse{
current_position = ((sequence[current_index] == ’0°)7?
current_position->zero: current_position->one);
}
} else {
tree_update_4(i, current_position, temporary_index, current_index);
break;
}
}
}
return;

void count_size(segment *child)

{
if (child != NULL){
if (child->length == 0){
size[child->index]++;
}
count_size(child->zero);
count_size(child->one);
}
return;
}
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void trim_index(segment *child, int subtrahend)

{
if (child != NULL){
child->index -= subtrahend;
trim_index(child->zero, subtrahend);
trim_index(child->one, subtrahend);
}
return;
¥

void trim_sequence(int subtrahend, int index)

{
int i;
int j;
for (i = 1, j = subtrahend + 1; j <= index; i++, j++){
sequence[i] = sequencel[j];
}
return;
}

int check_margin(void)

{
int i;
int x = 0;
for (i = 0; i < LENGTH; i++){
if (sizel[i] == 0){
x++;
} else {
break;
}
}
return(x);
¥

int main(int argc, char **argv)

{

FILE *fp;

int c;

int j = 0;

int mask;

int current_index; /x 000000000 =/
int number_of_needs;

double codeword_length = 0.0;

int min_leaf_length;

int k;

int 1 = 100;

if (argc != 3) goto ERROR;

f (argv[1] == NULL) goto ERROR;

f (argv[2] == NULL) goto ERROR;

if ((max_segments = (int)atof(argv[1])) == 0.0) goto ERROR;
if ((max_margin = (int)atof(argv[2])) == 0.0) goto ERROR;

e
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if ((fp = fopen("progc.dat", "rb")) == NULL){
printf("fileopn error\n");
exit(1);

}

number_of_segments = 0;

root = alloc_segment();

manage_newest = root;
manage_oldest = root;

current_index = 0;
sequence [current_index] = ’e’;
while ((c = getc(fp)) != EOF){
for (mask = 1 << 7; mask != 0; mask >>= 1){
memset (size, 0, sizeof(int) * LENGTH);
count_size(root);

min_leaf_length = check_margin();

if (min_leaf_length > max_margin){

/¥ 000000000000 =/

/¥ 0000000000000D00000 =/

/¥ 0000000000000 */

/* 00 size OO0 */

trim_index(root, min_leaf_length - max_margin);
trim_sequence(min_leaf_length - max_margin, current_index) ;
current_index -= min_leaf_length - max_margin;

}
dummyupdate(’07’);
current_index ++;

if (current_index >= SEQUENCE_SIZE){

printf("%d\n", __LINE__);
exit(1);
}
sequence [current_index] = (c & mask)? °’
if (sequence[current_index] == ’1’){
dummyupdate(’1°);
}

actualupdate(current_index, sequence[current_index]);

codeword_length = codeword_length - loglO(root->pw) / 1log10(2.0);

AR

number_of_needs = trim_confirm(current_index);

17:

/x 000000000 =/

/¥ 0000000000000 =/

’0’; /*» 000D0D0OO0OO0OOO0OO0DDOO */

/* 0000010000000000 %/

/¥ 000000000000 =/

/* 00000000 =/

/¥ 00000000000000000 =/

while (number_of_segments + number_of_needs > max_segments){

number_of_segments -= trim_branches();

/+ 00000010000 %/

number_of_needs = trim_confirm(current_index);
/+* 0000000000000000000000O0000O000 */

}

tree_update(current_index, root) ;

codeword_length = 8.0 * codeword_length / j;
printf ("%f\n", codeword_length);

fclose(£fp);
return(0);
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/+ 0000 (@QOO000000) =/

/x000000000x*/



ERROR:
exit(1);
return(0);
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