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

/* #include <string.h> */
#include <time.h>

enum checkType { VALID, PREFIX, VOID };

typedef struct prod_rule {
int *string;
int *represent;
int counter;
enum checkType check;
int freq;
int cum_freq;

} prod_rule;

prod_rule *grammar;
int max_rules;

int input_length;

int reduce_grammar_call;
int reduce_grammar_noapply;

Rk ok ok ok ok o ok ok ok o ok ok ok ok ok ok o ok ok ook ook ok K ok ok ook ok ok R ok ok ook ok ok K ok ok o ok ok ok ok ok ok ok ok ok ok ok

int
stringcmp(int *strl, int *str2)

int i;

for (i = 0; stril[i] == str2[i] && stri[i] != 256 && str2[i] != 256; i++){

i

}
return(stri[i] - str2[il);
}
int
stringlen(int *string)
{
int num;
if (string == NULL){
printf ("%d\n", __LINE__);
exit(1);
}
for (num = 0; string[num] != 256; num++){ /* rule 00000000 =*/
}
return(num) ;
}
/* 000000000000000000 256000000 */
int
rulelen(prod_rule *p_rule)
{

int num;

if (p_rule == NULL){

printf ("%d\n" LINE__);

ERp—
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exit(1);
}
num = stringlen(p_rule->string);
return(num) ;

}

/¥ 000000000 %/

void

printrule(prod_rule *p_rule)
{

int *s = p_rule->string;

do {
if (s < 256){
if (07 <= *s && *s <= *7’){
printf(" Y%c", (char)*s);
} else {
printf (" %02x", (char)#s);

} else {
printf (" Ydlc", *s - 2566, ’*x’);
}
} while (xs++ != 256);
if (p_rule->represent == NULL){
printf (" NULL");
} else {
printf (" \"");
for (s = p_rule->represent; *s < 256; s++){
if (0 7 <= *s && *s <= *77){
printf("%c", (char)*s);
} else {
printf ("0x%02x ", (char)*s);

}
}
printf("\"");
¥
printf("\n");
return;
}
/* 000000000 =/
void
printgrammar ()
{
int i;

for (i = 0; i < max_rules; i++){
if (grammar[i].string != NULL){
printf("%d%c -> ", i, ’*’);
printrule(grammar + i);
}
}
return;

}

Rk ko ook ok ok ok o ok ok ook ok ok ok o ok ok ok ok ok ok ook ook ok K ok ok ook ook o sk K ok ok ook ok sk ok ok ok o ok ok ok sk ok ok ok ok ok ok ok

/¥ 100000000000000000000 =/
int
reduct_rule_1_check()
{
int i, j, single;
for (i = 0; i < max_rules; i++){
grammar [i] .counter = 0;

}

for (i = 0; i < max_rules; i++){

11



if (grammar[i].string != NULL){
for (j = 0; grammar[i].string[j] != 2566 ; j++){
if (grammar([i].string[j]l >= 257){
grammar [grammar [i] .string[j] - 256].counter++;

}
}
¥
}
single = 0;
for (i = 0; i < max_rules; i++){
if (grammar[i].counter == 1){
single++;
}
}
return(single); /* 10000000000000000 %/
¥
/* 10000000000000000000 =/
int
reduct_rule_1()
{
int i, j;
int rep = 0;
for (i = 0; i < max_rules; i++){
if (grammar[il.string != NULL){
for (j = 0; grammar[i].string[j] != 256; j++){
if (grammar([i].string[j] >= 257 && grammar[grammar[i].string[j] - 256].counter == 1){
int rule_from = grammar[i].stringl[j] - 256;
int newstrlen = rulelen(grammar + i) + rulelen(grammar + rule_from) - 1;
int *newstr = (int *)calloc(newstrlen + 1, sizeof(int));
int k_new, k_old;
for (k_new = 0, k_old = 0; k_new < newstrlen; k_old++){
if (grammar[i].string[k_old] == rule_from + 256){
int k_from;
for (k_from = 0; grammar[rule_from].stringl[k_from] != 256; k_from++){
newstr [k_new++] = grammar[rule_from].string[k_from];
}
} else {
newstr [k_new++] = grammar[i].string[k_old];
}
}
newstr [newstrlen] = 256;
free(grammar[i].string);
grammar [i] .string = newstr;
free(grammar [rule_from] .string);
grammar [rule_from] .string = NULL;
==
rep++;
}
}
}
¥
return(rep); /* 00000 */
}
/*» 000D0000000000000 =/
int
reduct_rule_2_check(prod_rule *p_rule, int **x2, int *x*y2)
{

int lenl = 0, len2 = 0;

int i, i_mem, i_len;

int dist, dist_mem;

int *line = p_rule->string;
int match = 1;

i_len = rulelen(p_rule);

12



for(dist = i_len / 2; dist > 1; dist—-){
for(i = 0; i < i_len - dist; i++){
if (1ine[i] == line[dist + i]){

lenl++;

while (lenl > match){
match = leni; /* 0000000000 =/
i_mem = i; /* 0000000000 %/
dist_mem = dist; /* 20000000000 =/

}

if(lenl > dist)
break;

} else {

if (lenl < dist && lenl > 1){
/*print_len(&line[i - leni1], lenl);*/

lenl = 0;

}

if (lenl == dist){
break;

} else if(i == i_len - dist - 1 & lenl > 1){
/*print_len(&line[i + 1 - lenl], lenl);*/
}
}

if(i_len %2 == 0 && dist == i_len / 2){ /+ 000000000000 dist(000) 0000 */

} else {
for(i = 0; i < dist; i++){
if (line[i] == line[i_len - dist + il){

len2++;

while (len2 > match){
match = len2;
i_mem = i;
dist_mem = i_len - dist;

¥
if (len2 > dist)
len2 = dist;
} else {

if(len2 < dist && len2 > 1){
/* print_len(&line[i - len2], len2);*/

}
len2 = 0;

}

if (len2 == dist){
break;

} else if(i == dist - 1 && len2 > 1){
/*print_len(&line[i + 1 - len2], len2);*/

}
}
}
if (match == dist){
break;
}

lenl = len2 = 0;
¥
if (match < 2){
return (-1);

}
/* print_len(&line[i_mem + 1 - maxlen], maxlen); goooooooodg
printf("0000000000O0\n");
*/
*x2 = &line[i_mem + 1 - match];
*y2 = &line[i_mem + 1 - match + dist_mem];
return (match);
}

/*» 000000000 2000 =/
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void
reduct_rule_2(prod_rule *p_rule, prod_rule *new_rule, int *x2, int *y2, int n)
{

int k, 1;

int *s0, *si;

int i_len;

i_len = rulelen(p_rule);
sO = (int *) calloc(i_len + 3 - 2 * n, sizeof(int));
s1 = (int *) calloc(n + 1, sizeof(int));
if(s0 == NULL || s1 == NULL){
printf ("0 00000000000\ ;
exit(-1);
}

for(l =k =0; 1 < i_len + 1; 1++, k++){
if (p_rule->string + 1 == x2 || p_rule->string + 1 == y2){

sO[k] = (new_rule - grammar) + 256;
1+=n - 1;
} else {

for(l = 0; 1 < n; 1++){
s1[1] = x2[1];

}

s1[n] = 256;

free(p_rule->string);

p_rule->string = s0;
new_rule->string = si;
return;

}

/* 000000000 3000000000 (oooo) */
int
reduct_rule_B_check(prod_rule *p_rulel, prod_rule *p_rule2, int **x3, int **yB)
{
int pt, pp, pl;
int i_len, j_len, samelen = 0;
int max_pt, max_pp;
int maxl = 1;

i_len = rulelen(p_rulel);
j_len = rulelen(p_rule2);

if(i_len >= j_len){ /* array[il] 00000000000 00OO %/
if(j_len > 2){
for(pl = 2; pl < j_len; pl++){
for(pt = 0, pp = j_len - pl; pp < j_len; pt++, pp++){
if (*(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelent++;
if (maxl < samelen){
maxl = samelen;
max_pt = pt;
max_pp = Pp;

if(pp == j_len - 1){
samelen = 0;
}
} else {
samelen = 0;

}

14



for(pl = 0; pl < i_len - j_len + 1; pl++){
for(pt = pl, pp = 0; pt < i_len && pp < j_len; pt++, pp++){
if (x(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelen++;
if (maxl < samelen){
maxl = samelen;
max_pt = pt;
max_pp = PP;

if(pp == j_len - 1){
samelen = 0;
}
} else {
samelen = 0;
¥
}
}
if(j_len > 2){
for(pl = 0; pl < j_len - 2; pl++){
for(pp = 0, pt = i_len - j_len + 1 + pl; pt < i_len & pp < j_len - 1 - pl; pt++, pp++){
if (x(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelen++;
if (maxl < samelen){
maxl = samelen;
max_pt = pt;
max_pp = pp;

if(pp == j_len - 2 - p1){
samelen = 0;

}

} else {
samelen = 0;

}

¥
}
}
} else { /* array(jl 0000000 */

if(i_len > 2){
for(pl = 2; pl < i_len; pl++){
for(pp = 0, pt = i_len - pl; pt < i_len; pt++, pp++){
if (*(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelen++;
if (maxl < samelen){
max]l = samelen;

max_pt = pt;
max_pp = PP;
if(pt == i_len - 1){
samelen = 0;
}
} else {

samelen = 0;

}

}

for(pl = 0; pl < j_len - i_len + 1; pl++){
for(pp = pl, pt = 0; pt < i_len && pp < j_len; pt++, pp++){
if (*(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelen++;
if (maxl < samelen){
maxl = samelen;
max_pt = pt;
max_pp = pp;

if(pt == i_len - 1){
samelen = 0;

15



}
} else {
samelen = 0;
}
}
}
if(i_len > 2){
for(pl = 0; pl < i_len - 2; pl++){
for(pt = 0, pp = j_len - i_len + 1 + pl; pt < i_len - 1 - pl; pt++, pp++){
if (x(p_rulel->string + pt) == *(p_rule2->string + pp)){
samelent+;
if (maxl < samelen){
max]l = samelen;
max_pt = pt;
max_pp = PP;

if(pt == i_len - 2 - p1){
samelen = 0;
}
} else {
samelen = 0;

}

}

if (maxl > 1){
*x3 = p_rulel->string + max_pt - maxl + 1;
*y3 = p_rule2->string + max_pp - maxl + 1;
return(maxl);

} else {
return(-1);

}

}

/* 000000000 3000 */
void
reduct_rule_3(prod_rule *p_rulel, prod_rule *p_rule2, prod_rule *new_rule, int *x3, int *y3, int n)
{
int i_len, j_len;
int *u0, *ul, *u2;
int rl, rk;

i_len = rulelen(p_rulel);
j_len = rulelen(p_rule2);

u0 = (int *) calloc(i_len - n + 2, sizeof(int));
ul = (int *) calloc(j_len - n + 2, sizeof(int));
u2 = (int *) calloc(n + 1, sizeof(int));
if (u0 == NULL || ul == NULL || u2 == NULL){
printf ("0 0000000000 \n");
exit(-1);
¥

if(i_len >= j_len){
/* array[il OO0O0D0O0O */
if (j_len >= n){
for(rl = rk = 0; rl < i_len + 1; rl++, rk++){
if (p_rulel->string + rl == x3){
if(j_len == n){
u0[rk] = (p_rule2 - grammar) + 256;
} else {
u0[rk] = (new_rule - grammar) + 256;
}
rl +=n - 1;
} else {
u0[rk] = *(p_rulel->string + rl);
¥
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}
¥
/* array[jl, array[k] 000000 */
if(j_len > n){
for(rl = rk = 0; rl < j_len + 1; rl++, rk++){
if (p_rule2->string + rl == y3){

ull[rk] = (new_rule - grammar) + 256;
rl +=n - 1;
} else {

ull[rk] = *(p_rule2->string + rl);
¥
}
for(rl = 0; rl < n; rl++){
u2[rl] = y3[rll;
}
u2[n] = 256;

free(p_rule2->string) ;
p_rule2->string = ul;
new_rule->string = u2;
} else if(j_len == n){
free(u2);
}
free(p_rulel->string);
p_rulel->string = u0;
} else {
/* array[jl 000000 %/
if(i_len >= n){
for(rl = rk = 0; rl < j_len + 1; rl++, rk++){
if (p_rule2->string + rl == y3){
if(i_len == n){
ullrk] = (p_rulel - grammar) + 256;
} else {
ullrk] = (new_rule - grammar) + 256;
}
rl +=n - 1;
} else {
ul[rk] = *(p_rule2->string + rl);
}
}
}
/* arrayl[il, array[k] 000000 */
if(i_len > n){
for(rl = rk = 0; rl < i_len + 1; rl++, rk++){
if (p_rulel->string + rl == x3){

uO[rk] = (new_rule - grammar) + 256;
rl +=n - 1;
} else {

u0[rk] = *(p_rulel->string + rl);
¥
}
for(rl = 0; rl < n; rl++){
u2[rl] = x3[rll;
}
u2[n] = 256;

free(p_rulel->string);
p_rulel->string = u0;
new_rule->string = u2;
} else if(i_len == n){
free(u2);
}
free(p_rule2->string) ;
p_rule2->string = ul;

}

return;
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/* KiPOODODOODOOO %/
int
reduct_rule_4_check(prod_rule *p_rulel, prod_rule *p_rule?)
{
int pt = 1, pp = 0;
int i_len, j_len;
int *skip;

i_len = rulelen(p_rulel);
j_len = rulelen(p_rule2);

if(j_len == 0){
printf("0000\n");
exit(-1);

}

skip = (int *) calloc(j_len + 1, sizeof(int));
if (skip == NULL){

printf ("0 0000000000 \n");

exit(-1);
}

/* 0000 */
skip[0] = 0;
skip[pt] = 0;
while (*(p_rule2->string + pt) != 256){
if (x(p_rule2->string + pt) == *(p_rule2->string + pp)){
skip[++pt] = ++pp;
} else if (pp == 0){
skip[++pt] = 0;
} else {
pp = skiplppl;

}
/* printf("O0");
print_len(skip, j_len + 1);
*/
for(pt = pp = 0; pt < i_len && pp < j_len; ){
if (x(p_rulel->string + pt) == *(p_rule2->string + pp)){
Pt++; pp+;
} else if(pp == 0){
pt++;
} else {
pp = skiplppl; /+ 0000000 */

}

free(skip);

if(pp == j_len){
return (pt - pp);

¥

return (-1);

/* 000000000 4000 %/
void
reduct_rule_4(prod_ru1e *p_rulel, prod_rule *p_rule2, int m)
{
int k, 1, i_len, j_len;
int *tO0;

i_len = rulelen(p_rulel);
j_len = rulelen(p_rule2);
t0 = (int *) calloc(i_len - j_len + 2, sizeof(int));
if (£t0 == NULL){
printf ("0 0000000000 \n");
exit(-1);
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for(1 =k = 0; 1 < i_len + 1; 1++, k++){
if (1 == m){
t0[k] = (p_rule2 - grammar) + 256;
1 += j_len - 1;
} else {
t0[k] = p_rulel->string[l];
}
}
free(p_rulel->string);
p_rulel->string = t0;

return;
}
int
rulelen_rec(prod_rule *p_rule)
{
int i;
int len = 0;
for (i = 0; p_rule->string[i] != 256; i++){
if (p_rule->string[i] < 256){
len++;
} else {
len += rulelen_rec(grammar + (p_rule->string[i] - 256));
}
}
return(len);
¥
int *
set_represent (prod_rule *p_rule, int *dest)
{
int i;
for (i = 0; p_rule->string[i] != 256; i++){
if (p_rule->stringli] < 256){
*dest = p_rule->string[il;
dest++;
} else {
dest = set_represent(grammar + (p_rule->stringl[i] - 256), dest);
}
}
return(dest);
}
int
make_represent (prod_rule *p_rule)
{
int len;
int *term;
len = rulelen_rec(p_rule);
p_rule->represent = (int *)calloc(len + 1, sizeof(int));
if (p_rule->represent == NULL){
printf ("error on %d\n", __LINE__);
exit(1);
}
term = set_represent(p_rule, p_rule->represent);
*term = 256;
return(len);
¥
/000000000 5%/
void
reduct_rule_5(prod_rule *replace, prod_rule *with)
{
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int i, j;
int n_rep = replace - grammar + 256;
int n_with = with - grammar + 256;

for (i = 0; i < max_rules; i++){
if (grammar[i].string != NULL){
for (j = 0; grammar([i].string[j] != 2566 ; j++){
if (grammar[i].string[j] == n_rep){
grammar [i] .string[j] = n_with;

}

}
}
free(replace->string) ;
replace->string = NULL;
free(replace->represent);
replace->represent = NULL;
replace->counter = 0;
return;

/ eskskok sk sk ok ok sk ok ok sk sk ke ok sk sk sk ok sk sk sk sk ke sk sk sk e ok sk ke sk s ok sk ke sk sk sk ok sk sk s ok sk ke sk ok sk ke sk ok sk ok sk sk sk sk ok /
#define STACK_MAX 100000

int stack_idx;

int stack[STACK_MAX];

FILE *input_fp;

int
getsymbol ()
int symbol;
if (stack_idx > 0){
stack_idx--;
symbol = stack[stack_idx];
} else {
symbol = fgetc(input_£fp);
input_length++;
}
return(symbol) ;
}
#if O
int

getsymbol_()
{

static char input[] = "010001010100100101100101010010";
static int i = 0;
int symbol;

if (stack_idx > 0){
stack_idx--;
symbol = stack[stack_idx];
} else {
if (i >= (int)strlen(input)){
symbol = EOF;
} else {
symbol = input[i++];
}
}
printf("getsymbol(): %d\n", symbol);
return(symbol) ;
}

#endif

void
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ungetsymbol (int symbol)

if (stack_idx >= STACK_MAX){
printf ("overflow at %d\n"
exit(1);

, __LINE__);
}

stack[stack_idx] = symbol;

stack_idx++;

return;

}

void encode_symbol(int);
void calccumfreq(void);
void incfreq(int);

#define BUFFER_MAX 100000
int
extend_grammar ()
{
int buffer [BUFFER_MAX];
int count_valid;
int last_prefix = -1;
int last_valid = -1;
int append;
int n;
int i
int len_sO;

for (i = 1; i < max_rules; i++){
if (grammar([i].string != NULL){
grammar [i] .check = VALID;
/* rules[i].represent 00000000000 */
if (grammar[i].represent == NULL){

printf ("programm error on %d\n", __LINE__);
exit(1);
}
}
}
n = 0;
do {
if (n >= BUFFER_MAX){
printf("overflow at %d (n=d)\n", __LINE__, n);
exit(1);
}
buffer[n] = getsymbol();
count_valid = 0;
for (i = 1; i < max_rules; i++){
if (grammar[i].string != NULL && grammar[i].check == VALID){
if (grammar[i].represent[n] == 256){
grammar [i] .check = PREFIX;
last_prefix = i;
} else if (grammar[i].represent[n] == buffer[n]){
count_valid++;
last_valid = i;
} else {
grammar [i] .check = VOID;
}
}
}
n++;
} while (count_valid > 1 || (count_valid == 1 && stringlen(grammar[last_valid].represent) > n));

if (count_valid == 1){
append = last_valid + 256;
} else {
if (last_prefix < 0){
append = buffer[0];
while (--n > 0){
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ungetsymbol (buffer[nl);

} else {
int len;
append = last_prefix + 256;
len = stringlen(grammar[last_prefix].represent);
while (--n >= len){
ungetsymbol (buffer[n]);
}

}

if (append != EOF){
/* append O SO 0ODOOO */
len_sO = rulelen(grammar) + 2;
grammar->string = (int *)realloc(grammar->string, len_sO * sizeof(int));
if (grammar->string == NULL){
printf("out of memory on %d\n"
exit(1);

, __LINE__);
}

grammar->string[len_sO - 2] = append;
grammar->string[len_sO - 1] = 256;

//printf (" (");
//for (i = 1; i < max_rules; i++){
// if (grammar([i].string !'= NULL){

/7 printf(" %d", i + 256);
// }
//}
//printf (")\n%d\n", append);
calccumfreq();
/*
int i;
for (i = 0; i < max_rules + 257; i++){
printf ("cumfreq[%03d] = %d\n", i, cumfreqval(i));
}
} */
encode_symbol (append) ;
/* incfreq(append); */
}
return(append) ;
}

prod_rule *
blank_rule()
{

int rule_idx;

for (rule_idx = 1; rule_idx < max_rules; rule_idx++){
if (grammar[rule_idx].string == NULL){
grammar [rule_idx] .string = NULL;
grammar [rule_idx] .represent = NULL;
grammar [rule_idx].counter = 0;
grammar [rule_idx].freq = 1; /* 000000 =/
return(grammar + rule_idx);
}
}
max_rules++;
grammar = (prod_rule *)realloc(grammar, sizeof (prod_rule) * max_rules);
if (grammar == NULL){
printf("out of memory on %d\n"
exit(1);

, __LINE_);

}

grammar [max_rules - 1].string = NULL;

grammar [max_rules - 1].represent = NULL;

grammar [max_rules - 1].counter = 0;

grammar [max_rules - 1].freq = 1; /x 000000 %/

22



}

int

return(grammar + (max_rules - 1));

reduce_grammar ()

{

/*

*/

int len, num;

int *patl;

int *pat2;

int rule_idx, rule_idx2;
prod_rule *new_rule;

int apply;

reduce_grammar_call++;
apply = 0;

len

= reduct_rule_2_check(grammar + O, &patl, &pat2);

if (len >= 2){

}

new_rule = blank_rule();
reduct_rule_2(grammar + O, new_rule, patl, pat2, len);
make_represent (new_rule) ;

apply = 1;

rule_idx = 1;
while (rule_idx < max_rules){

if (grammar[rule_idx].string == NULL){
rule_idx++;
continue;

}

len = reduct_rule_S_check(grammar + 0, grammar + rule_idx, &patil, &pat2);

if (len >= 2){

if (rulelen(grammar + rule_idx) == len){
reduct_rule_4(grammar + O, grammar + rule_idx, patl - grammar[0].string);
} else {

new_rule = blank_rule();
reduct_rule_3(grammar + O, grammar + rule_idx, new_rule, patl, pat2, len);
make_represent(new_rule);

}

rule_idx = 1;

apply = 1;

} else {
rule_idx++;

}

reduct_rule_1_check();
reduct_rule_1();

num

= reduct_rule_1_check();

if (num > 0){

reduct_rule_1();
apply = 1;

for (rule_idx = 1; rule_idx < max_rules - 1; rule_idx++){

if (grammar[rule_idx].string == NULL){
continue;

}

for (rule_idx2 = rule_idx + 1; rule_idx2 < max_rules; rule_idx2++){
if (grammar[rule_idx2].string == NULL){

continue;

}

if (stringcmp(grammar[rule_idx].represent, grammar[rule_idx2].represent) == 0){
reduct_rule_b(grammar + rule_idx2, grammar + rule_idx);
apply = 1;
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}

if (apply == 0){
reduce_grammar_noapply++;

}

while(apply == 1){
apply = 0;
rule_idx = 0;
while (rule_idx < max_rules){
if (grammar[rule_idx].string == NULL){
rule_idx++;
continue;
}
len = reduct_rule_2_check(grammar + rule_idx, &patl, &pat2);
if (len >= 2){
new_rule = blank_rule();
reduct_rule_2(grammar + rule_idx, new_rule, patl, pat2, len);
make_represent(new_rule);
rule_idx = 0;
apply = 1;
} else {
rule_idx++;
}
}

rule_idx = 0;
while (rule_idx < max_rules - 1){
if (grammar[rule_idx].string == NULL){
rule_idx++;
continue;
}
rule_idx2 = rule_idx + 1;
while (rule_idx2 < max_rules){
if (grammar[rule_idx2].string == NULL){
rule_idx2++;
continue;
}

len = reduct_rule_B_check(grammar + rule_idx, grammar + rule_idx2, &patl, &pat2);

if (len >= 2){

if (rulelen(grammar + rule_idx) == len){

reduct_rule_4(grammar + rule_idx2, grammar + rule_idx, pat2 - grammar[rule_idx2].string);
} else if (rulelen(grammar + rule_idx2) == len) {

reduct_rule_4(grammar + rule_idx, grammar + rule_idx2, patl - grammar[rule_idx].string);
} else {

new_rule = blank_rule();
reduct_rule_3(grammar + rule_idx, grammar + rule_idx2, new_rule, patl, pat2, len);
make_represent (new_rule) ;
}
rule_idx = 0;
rule_idx2 = 1;
apply = 1;
} else {
rule_idx2++;
}
}

rule_idx++;

num = reduct_rule_1_check();
if (num > 0){
reduct_rule_1();
apply = 1;

for (rule_idx = 1; rule_idx < max_rules - 1; rule_idx++){
if (grammar[rule_idx].string == NULL){
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continue;

}

for (rule_idx2 = rule_idx + 1; rule_idx2 < max_rules; rule_idx2++){
if (grammar[rule_idx2].string == NULL){

continue;
}
if (stringcmp(grammar[rule_idx].represent, grammar[rule_idx2].represent) == 0){
reduct_rule_5(grammar + rule_idx2, grammar + rule_idx);
apply = 1;
}
}
}
return(0);
¥
/* 0000000000000o00 =/
int
rule_number ()
{
int sum = 0;
int rule_idx;
for (rule_idx = 0; rule_idx < max_rules; rule_idx++){
if (grammar[rule_idx].string != NULL){
sum += rulelen(grammar + rule_idx);
}
}
return(sum) ;
}

/» 0000000 %/
int
grammar_number ()
{
int num = 0;
int rule_idx;

for (rule_idx = 0; rule_idx < max_rules; rule_idx++){
if (grammar[rule_idx].string !'= NULL){
num += 1;
¥
}

return(num) ;

[ Rk Aok Kok ko ok ook ok ok ok ok ok ok ok ok ok oK ok ok ok ok ok /

int *
dupstring(int *string)

int *dup;
int i;

dup = (int *)calloc(stringlen(string) + 1, sizeof(int));
for (i = 0; stringl[i] != 256; i++){
dup[i] = stringlil;

dup[i] = 256;
return(dup) ;

}

/* /
#define CODE_VALUE_BITS 16
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#define TOP_VALUE (((long)1 << CODE_VALUE_BITS) -1)
#define FIRST_QTR (TOP_VALUE / 4+1)

#define HALF (2 * FIRST_QTR)

#define THIRD_QTR (3 * FIRST_QTR)

int low = 0;
int high = TOP_VALUE;
int cum_freq[258];
int freq[257];

void
calcfreq()
{

int i, j;

for (i = 0; i < 258; i++){
freq[i] = 1;

}

for (i = 0; i < max_rules; i++){
grammar [i] .freq = 0;

}

for (i = 0; i < max_rules; i++){
if (grammar[i].string != NULL){
for (j = 0; grammar([i].string[j] != 256 ; j++){
if (grammar[i].string[j] < 257){
freqlgrammar[i] .string[j1]++;
} else {
grammar [grammar [i] .string[j] - 256].freq++;

¥
}
}
}
return;
¥
void
calccumfreq()
{
int i;
int cum = 0;
cum_freq[0] = 0;
for (i = 1; i < 258; i++){
cum += freq[i - 1];
cum_freq[i] = cum;
}
for (i = 1; i < max_rules; i++){
if (grammar[i].string != NULL){ /* i00000000O0O0OO00OO =*/
cum += grammar[i].freq;
}
grammar [i] . cum_freq = cum;
}
return;
¥
int

cumfreqval (int index)

if (index > max_rules + 256){
printf ("%d\n" LINE__);
exit(1);

F—

}

if (index < 258){
return(cum_freq[index]);

}

return(grammar [index - 257].cum_freq);
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void
incfreq(int index)

if (index < 257){
freqlindex]++;

else {

grammar [index-256] . freq++;
}
return;

}

/ eskskokskok sk ok ok sk ok ok ok sk ke ok sk sk sk ok sk ke sk sk sk s ok sk sk s ok sk ke sk s ok sk ke sk sk sk s ok sk sk s ok sk ke sk sk sk ke ok sk sk sk ok sk sk sk ok sk ok /
FILE *codewordfile3;

int bit_buffer;

int bits_to_go = 8;

void
output_bit(int bit)
{
bit_buffer >>= 1;
if (bit){
bit_buffer |= 0x80;
}
bits_to_go --;
if (bits_to_go == 0){
putc(bit_buffer, codewordfile3);
bits_to_go = 8;
}
return;
}
void
done_outputing_bits()
{
putc(bit_buffer >> bits_to_go, codewordfile3);
return;
}
/ /

long bits_to_follow;

void bit_plus_follow(int bit)
{
output_bit(bit);
while(bits_to_follow > 0){
output_bit(1 -bit);
bits_to_follow--;
}
return;

}

void
encode_symbol (int symbol)
{
long range;
int num;
num = grammar_number () ;

range = (long) (high - low) + 1;
high = low + (range * cumfreqval(symbol + 1)) / cumfreqval(max_rules + 256) - 1;
low = low + (range * cumfreqval(symbol)) / cumfreqval (max_rules + 256);
if (high < low){
printf( "O00000 :%d\n",num );

printf("%d, %d\n", __LINE__, max_rules);
exit(1);

}

for (534

if (high <HALF) {
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bit_plus_follow(0);

} else if (low >= HALF){
bit_plus_follow(1);
low -= HALF;
high -= HALF;

}else if (low >= FIRST_QTR && high < THIRD_QTR){
bits_to_follow++;
low -= FIRST_QTR;
high -= FIRST_QTR;

} else {
break;

}

low = 2 * low;

high = 2 *high +1;

}
return;
}
void
done_encoding()
{
bits_to_follow++;
if (low < FIRST_QTR){
bit_plus_follow(0);
Yelseq{
bit_plus_follow(1);
}
return;
}
/
int
main(int argc,char **argv)
{
int i;

clock_t end;
int sum, num;

input_fp = fopen("paper5", "rb");

if (input_fp == NULL){
printf ("open error on %d\n", __LINE__);
exit(1);

}

codewordfile3 = fopen("codeword3.txt", "wb");

if (codewordfile3 == NULL){
printf ("open error on %d\n", __LINE__);
exit(1);

}

/+ 00000000000 */

for (i = 0; i < 258; i++){
freq[il = 1;

¥

input_length = 0;

reduce_grammar_call = 0;
reduce_grammar_noapply = 0;

grammar = (prod_rule *)malloc(sizeof (prod_rule));
if (grammar == NULL){

printf("%d\n", __LINE__);

exit(1);
}
grammar [0] .string = (int *)malloc(sizeof (int));
if (grammar[0].string == NULL){

printf("%d\n", __LINE__);

exit(1);
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}

grammar [0] .string[0] = 256;
max_rules = 1;
make_represent (grammar + 0);

while (extend_grammar() != EOF){
reduce_grammar () ;
calcfreq();

}

done_outputing_bits();

end = clock();
printf( "O000O :%£f[s]\n", (double)end / CLOCKS_PER_SEC) ;

sum = rule_number();

printf( "O0OO0O0000O :%d\n", sum);

num = grammar_number () ;

printf( "O0000 :%d\n", num);

printf( "O00O0O0O0O00O :%d\n", reduce_grammar_noapply) ;
printf( "O0000 :%d\n", reduce_grammar_call);

printf( "O0 :%d\n", input_length);

return(0);

#if O

int
main()
{
int sO[] = {’1°, 256+1, 256+2, 256+4, 256};
int s1[] = {°0’, ’0’, 256};
int s2[] = {’1’, 256+1, °0’, 256};
int s3[]1 = {°1’, ’0’, 256};
int s4[] = {256+3, 256+1, 256};
prod_rule rules[5];
int num;
int i;
int j;
int *x3;
int *y3;

rules[0] .string = dupstring(s0);
rules[1] .string = dupstring(sl);
rules[2] .string = dupstring(s2);
rules[3].string = dupstring(s3);
rules[4] .string = dupstring(s4);
grammar = rules;

max_rules = 5;

printgrammar () ;

for (i = 1; i < max_rules ; i++){
make_represent (rules + i);

}

for (j = 1; j < max_rules -1; j++){
for (i = j + 1; i < max_rules; i++){
if (strcmp(rules([j].represent, rules[i].represent) == 0)
printf("%d, %d\n", j, i);

}

printf (" [%4d]\n" LINE__);

Epp—
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reduct_rule_5(rules + 2, rules + 4);
max_rules = 5;

printf (" [%d]\n", __LINE__);
printgrammar () ;
return(0);

}

int

main()

{
int str(] = {°1°, ’0°,°1°,°1°,71’, 256+1,717,°0°,°0°,°1’, 256};
prod_rule rule = {str, NULL, 0};
int len;
len = rulelen(&rule);
printf("%d\n", len);
return(0);

}

#endif

#if O

int maxlen;

int **array, *line;

int *x2, *y2, *x3, *y3;
int array_size;

/* 00 array 000000 */
int empty_array()

int i;

for(i = 1; i < array_size; i++){
if (array[i] == NULL){
break;
}
}

return ij;
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/*» 00000000000000 =/
void increse_array()
{

int i, i_len, j;

int **new_array, *s0;

int new_array_size;

new_array_size = array_size * 2;

new_array = (int **) calloc(new_array_size, sizeof (int *));
if (new_array == NULL){

printf ("0 0000000000 \n");

exit(-1);
}

/* 000D00000000000 =/
for(i = 0; i < array_size; i++){
new_array[i] = arrayl[il;

}

free(array) ;
array = new_array;

array_size = new_array_size;
return;

int main(int argc, char *argv[]){
int ¢, i, j, k, 1, m = 0;
int rr2, rr3;
int gram_len = 0, num_char;

FILE *fp;
fp = fopen(argv[1],"rb");
if (fp == NULL){
printf("file open err\n");
return(1);
}
for (num_char = 0; (c = fgetc(fp)) != EOF; num_char++){
H /* 0000000000 %/
}

/* 000 +100 int 00000000000 */
line = (int *) calloc(num_char + 1, sizeof(int));
if (line == NULL){
printf("0000000000O\n");
exit(-1);
}

rewind(£fp); /* 000000000000 */

/+* 0000000000000 */
while((c = fgetc(fp)) !'= EOF){
line[m] = c;
m++;
}
line[num_char] = 256;
fclose(fp);

array_size = 5000;
array = (int **) calloc(array_size, sizeof(int *));
if (array == NULL){
printf("00000000DO0OO\n");
exit(-1);
}

array[0] = line;
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if (array[1] == NULL){
if (same_pat2(array[0], &x2, &y2, &maxlen) > 1){
reduct_2(0, empty_array(), x2, y2, maxlen);

} else {
printf("00000000\n");
exit(-1);

¥

while ((m = kmp_match(0, 1, maxlen)) > -1){
reduct_4(0, 1, m);
}
}

for(i = 0; i < empty_array() - 1; i++){
for(j =i + 1; j < empty_array(); j++){
rr2 = same_pat2(arrayl[il, &x2, &y2, &maxlen);
if(rr2 > 1)4{
/* printf("x2 :"); print_len(x2, rr2);
printf("y2 :"); print_len(y2, rr2);*/
}

rr3 = same_pat3(i, j, &x3, &y3);

if (rr3 > 1){

/* printf("x3 :"); print_len(x3, rr3);
printf("y3 :"); print_len(y3, rr3);*/

}

if(rr2 >= rr3 && rr2 > 1){
reduct_2(i, empty_array(), x2, y2, rr2);
for(l = 0; 1 < empty_array() - 1; 1++){
while ((m = kmp_match(l, empty_array() - 1, rr2)) > -1){
reduct_4(1, empty_array() - 1, m);
}
}
} else if(rr2 < rr3 && rr3 > 1){
reduct_3(i, j, empty_array(), x3, y3, rr3);
for(l = 0; 1 < empty_array() - 1; 1++){
while ((m = kmp_match(l, empty_array() - 1, rr3)) > -1){
reduct_4(1, empty_array() - 1, m);

}
}
}else { /¥ rr2 = rr3 = -1 000 =*/
}
if (empty_array() == array_size){
increse_array();
}

}

/* 000000000 */
for(i = 0; array[i] != NULL; i++){

printf("array[ %d] :", i); printrule(arrayl[il);
¥

/* 000000000000 =/
for(i = 0; array[i] != NULL; i++){
m = rulelen(arrayl[il);
gram_len += m;
¥
printf("000000 %d0000\n", gram_len);

check_no_rulel(argv[2]);
check_no_rule5(argv[3]);

return O;
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#endif
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