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#define _CRT_NONSTDC_NO_DEPRECATE
#define _CRT_SECURE_NO_WARNINGS

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

#define MAX_CODEWORDLEN 32

struct state {

int fixed; //ZIRFEH D
char *xcodeword; //X=F%I
double cost; //AR K

};

int alphabet_size;
double *prob;

void
printstate(struct state *p)
{
int i;
for (i = 0; i < p->fixed; i++) {
printf("%s ", (p->codeword[il) ? p->codeword[i] : "(NULL)");
printf("|");
for (; i < alphabet_size; i++) {
printf (" %s", (p->codeword[il]) ? p->codeword[i] : "(NULL)");
}
printf("\n 3R k:%f\n", p->cost);
return;
}

[k kR kR Kk ok ko ook ok T 0D ST L] 7 A BTk ok ok ok ok ko ok koo sk sk ok ko sk ok ok ook sk ok ko ook ok ook sk ok ok sk ok ok ok ok /
char #*nextword(char *can, int interval_name)

{
int i;
NEXT:
for (i = 0; can[i] == ’1’; i++) {
s //MfABANBEVOEHY
}

if (can[i] == ’\0’) {
if (i + 1 >= MAX_CODEWORDLEN) {
printf("error in %d\n", __LINE__);
exit(1);
}
can[i + 1] = ’\0’; /*x 1 XFERRD*/
for (; i >= 0; i--) {

can[i] = ’0’;
¥
if (interval_name == 1 &% strlen(can) >= 3 && can[1] == ’1’ && can[2] == ’1°) {
goto NEXT;
¥
if (interval_name == 1 && strlen(can) == 2 && can[1] == ’1’) {
goto NEXT;
}
return(can) ;
}
for (; can[i] !'= °\0’; i++) { /* HRIKERT*/
}
for (i--; can[i] == ’1’; i--) {

18



can[i] = ’07;

¥
can[i] = ’17;
if (interval_name == 1 && strlen(can) >= 3 && can[1] == ’1’ && can[2] == ’1’) {
goto NEXT;
}
if (interval_name == 1 && strlen(can) == 2 && can[1] == ’1°) {
goto NEXT;
}
return(can) ;
¥
int

isprefix(char *wordl, char *word2) {//word2 #'wordi ®FhH
int lenl, len2, i;
lenl = strlen(wordl);
len2 = strlen(word2);
if (lenl > len2) {
return(0);
}
for (i = 1; i < lenl; i++) {
if (wordi[i] != word2[i]) {
return(0);
}
}
return(1);

}

int
isoverlapping(char *wordl, char *word2) {//wordl & word2 AEA>TWL3H
char interval_O[MAX_CODEWORDLEN] ;
char interval_10[MAX_CODEWORDLEN] ;
strcpy(interval_0, wordl);
strcpy(interval_10, wordl);
strcat(interval_0, "0");
strcat(interval_10, "10");

if (isprefix(interval_0, word2) || isprefix(interval_10, word2) || isprefix(word2, interval_10)) {
return(1);
}
else {
return(0);
}
}
void
replace_codeword(struct state state, int interval_name)//KEIDEH (FS5E) O#FE
{
int i, j;

char can[MAX_CODEWORDLEN] ;

for (i = alphabet_size - 1; state.codeword[i] == NULL; i--) {

H

}

if (i == alphabet_size - 1) {
return;

}

strcpy(can, state.codeword[il);
for (i++; i < alphabet_size; i++) {
NEXT_CANDIDATE:

switch (interval_name) {

case O:
nextword(can, 0);
break;
case 1:
nextword(can, 1);
break;
default:
printf("error in %d\n", __LINE__);
exit(1);

19



}

void

break;
}
for (j = 0; j < state.fixed; j++) {//BIRFHDKME&IEM L 7=KEDLLE
switch (state.codeword[j][0]) {
case ’1’:
if (isoverlapping(state.codeword[j], can)) {
goto NEXT_CANDIDATE;
¥
break;
case ’0’:
if (isprefix(state.codeword[jl, can)) {
goto NEXT_CANDIDATE;

}
break;
default:
printf("error in %d\n", __LINE__);
exit(1);
break;
}

}
state.codeword[i] = strdup(can);
if (state.codeword[i] == NULL) {
exit(1);
}
}

return;

confirm_descendant_masternode(struct state *state) {//27T® [0,3] »' [3,4) DXEAFT B HHE

}

int i, j, 1, m;
1 = 0;//00,4) O
m = 0;//[3,4) 252 [0,3) O

for (i = 0; i < state->fixed; i++) {

if (state->codeword[i][0] == ’0’) {
1++;
continue;

}

if (i == alphabet_size - 1) {
state->fixed += alphabet_size + 1;
return;
}
for (j = i + 1; j < state->fixed; j++) {
if (isprefix(state->codeword[il, state->codeword[j1)) {
m++;
break;

}

}

if (alphabet_size - state->fixed < state->fixed - m - 1) {//RREDEHDE < [3,4) »'4&L [0,3) O
state->fixed += alphabet_size + 1;
return;

}

return;

[¥¥k

*k wkxk [0,4) TR L AR WVG B kxkrkrkokkkkkx Hk Hk *k

struct state

{

removecandidate_tO(struct state *pstate)

struct state nstate;

int i;

if (pstate == NULL) {
printf (" [%d]", __LINE_);
exit(1);

}

nstate.codeword = (char **)malloc(sizeof(char*) * alphabet_size);
if (nstate.codeword == NULL) {//Z5—F v/

printf("error in %d\n" LINE_);

exit(1);

R—
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}

}
nstate.fixed = pstate->fixed;//AE—DEM
for (i = 0; i < nstate.fixed; i++) {
nstate.codeword[i] = strdup(pstate->codeword[i]);
if (nstate.codeword[i] == NULL) {
printf("error in %d\n", __LINE__);
exit(1);
}
}
for (i = nstate.fixed; i < alphabet_size - 1; i++) {
nstate.codeword[i] = strdup(pstate->codeword[i + 1]);
if (nstate.codeword[i] == NULL) {
printf ("error in %d\n"
exit(1);

, __LINE__);
}

}

nstate.codeword[alphabet_size - 1] = NULL;

replace_codeword(nstate, 0);

return(nstate) ;

[xkx

/

[xEFRE AR AR ARk [0,4) TIBIR LT3R A kkskkskokskokskokkokokok ook ok okok ok kok ook ook ok ook ok ook ook ok ok ok ok ook ook ok ok ok ook ok ok ook ok ok ok ok /|
struct state

{

selected_interval_tO(struct state *pstate)

struct state nstate;
int i, j;
double lenl, len2;
nstate.codeword = (char **)malloc(sizeof(char*) * alphabet_size);
if (nstate.codeword == NULL) {//Z5—F v/
printf("error in %d\n", __LINE__);
exit(1);

¥
nstate.fixed = pstate->fixed + 1;//3E—DEMK
for (i = 0; i < nstate.fixed; i++) {
nstate.codeword[i] = strdup(pstate->codewordl[il);
if (nstate.codeword[i] == NULL) {
printf("error in %d\n", __LINE__);
exit(1);
}
}
for (; i < alphabet_size; i++) {
nstate.codeword[i] = NULL;
}
j = nstate.fixed;
for (i = nstate.fixed; i < alphabet_size; i++) {
switch (nstate.codeword[nstate.fixed - 11[0]) {
case ’0’:
if (!isprefix(nstate.codeword[nstate.fixed - 1], pstate->codeword[i])) {
nstate.codeword[j] = strdup(pstate->codeword[i]);
if (nstate.codeword[j] == NULL) {

printf("error in %d\n", __LINE__);
exit(1);
}
}
else {
continue;
¥
j++s;
break;

case ’1’:
if (!isoverlapping(nstate.codeword[nstate.fixed - 1], pstate->codeword[i])) {
nstate.codeword[j] = strdup(pstate->codeword[i]);
if (nstate.codeword[j] == NULL) {
printf ("error in %d\n", __LINE__);
exit(1);
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}
/

}

else {
continue;
}
jt+s
break;
default:
printf("error in %d\n", __LINE__);
exit(1);
break;
¥
¥
if (nstate.fixed < alphabet_size) {//[0,4) ORXBEBZRWVHDRER
len2 = 0;
for (i = 0; i < nstate.fixed; i++) {
lenl = 1;
if (nstate.codeword[i] [0] == ’1°) {
lenl *= 0.75;
}

if (strlen(nstate.codeword[i]) > 1) {
lenl *= pow(0.5, strlen(pstate->codeword[i]) - 1);
}
len2 += lenil;
}
if (len2 > 1) {
nstate.fixed += alphabet_size + 1;
return(nstate) ;
}
if (len2 >= 1 && nstate.fixed < alphabet_size) {
nstate.fixed += alphabet_size + 1;
return(nstate) ;
}
}
replace_codeword(nstate, 0);
confirm_descendant_masternode(&nstate);

return(nstate);

/

[ xRk xRk kKRR kR kkokkok [0, 3) TIRIR L 78 UNG A wokokoskokskokskokokok ok ok ok ook ook ook ok ok ok ok ok ook ook ok ok ok ok ok ook ook ook ok ok ok ook ook ook ook ok ok ok ok ook ok ok ok /
struct state

{

removecandidate_t1(struct state *pstate)

struct state nstate;
int i;
if (pstate == NULL) {
printf (" [%d]l", __LINE__);
exit(1);
}
nstate.codeword = (char **)malloc(sizeof (char*) * alphabet_size);
if (nstate.codeword == NULL) {//IZ5—Fxv ¥
printf("error in %d\n", __LINE__);
exit(1);
}
nstate.fixed = pstate->fixed;//3JE—DEM
for (i = 0; i < nstate.fixed; i++) {
nstate.codeword[i] = strdup(pstate->codeword[i]);
if (nstate.codeword[i] == NULL) {
printf ("error in %d\n"
exit(1);

, __LINE__);
}
¥
for (i = nstate.fixed; i < alphabet_size - 1; i++) {
nstate.codeword[i] = strdup(pstate->codeword[i + 1]);
if (nstate.codeword[i] == NULL) {
printf("error in %d\n", __LINE__);
exit(1);
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}

nstate.codeword[alphabet_size - 1] = NULL;
replace_codeword(nstate, 1);

return(nstate) ;

}

[ Rk ok Kok ko ok ook ok ok ook ok ok oK ook ok ok oK ok ok o oK oK ok K ok ok ook oK oK ok K ok ok ook oK ok K ok ok ook ok ok ok K ok ok ok ok ok ok ok o ok ok ok ok ok ok

/ [0,3) TERLIBE
struct state
selected_interval_t1(struct state *pstate)
{
struct state nstate;
int i, j;
double lenl, len2;
nstate.codeword = (char **)malloc(sizeof(char*) * alphabet_size);
if (nstate.codeword == NULL) {//I5—FzxIv 7’/
printf("error in %d\n", __LINE__);
exit(1);
}
nstate.fixed = pstate->fixed + 1;//JE—DEMK
for (i = 0; i < nstate.fixed; i++) {
nstate.codeword[i] = strdup(pstate->codeword[i]);
if (nstate.codeword[i] == NULL) {
printf("error in %d\n"
exit(1);

, __LINE__);
}
}
for (; i < alphabet_size; i++) {
nstate.codeword[i] = NULL;
}
j = nstate.fixed;
for (i = nstate.fixed; i < alphabet_size; i++) {
switch (nstate.codeword[nstate.fixed - 1]1[0]) {
case ’0’:
if (!isprefix(nstate.codeword[nstate.fixed - 1], pstate->codeword[i])) {
nstate.codeword[j] = strdup(pstate->codeword[i]);
if (nstate.codeword[j] == NULL) {

printf ("error in %d\n", __LINE__);
exit(1);
}
}
else {
continue;
}
jt+s
break;

case ’1’:
if (!isoverlapping(nstate.codeword[nstate.fixed - 1], pstate->codeword[i])) {
nstate.codeword[j] = strdup(pstate->codeword[i]);
if (nstate.codeword[j] == NULL) {
printf("error in %d\n"
exit(1);

LINE__);

Epp—

}
else {
continue;
}
j++s;
break;
default:
printf("error in %d\n", __LINE__);
exit(1);
break;
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if (nstate.fixed < alphabet_size) {//[0,3) ORM%BAMLW\HDHER

len2 = 0;
for (i = 0; i < nstate.fixed; i++) {
lenl = 1;
if (nstate.codeword[i][0] == ’1’) {

lenl *= 0.75;
}

if (strlen(nstate.codeword[i]) > 1) {
lenl *= pow(0.5, strlen(pstate->codeword[i]) - 1);

}

len2 += leni;
}
if (len2 > 0.75) {

nstate.fixed += alphabet_size + 1;

return(nstate) ;

}

if (len2 >= 0.75 && nstate.fixed < alphabet_size) {
nstate.fixed += alphabet_size + 1;

return(nstate);
}
}
replace_codeword(nstate, 1);
confirm_descendant_masternode(&nstate);

return(nstate) ;

}

[xkx

*k

/

[/ RE KA A KKK A KA KKK KK KK KKK KooK oK KK KoK K ok oK ook oK oK K ok oK ok ok ook oK ook K ok ok ook ok oK ook oK ok ok ok ok ok ok ok ok ok ok ok ok o/

double c_cost(struct state *pstate) {
int i;
double cost, len; //JR L, XEDHTHE

cost = 0;
for (i = 0; i < alphabet_size; i++) {
len = 1;
if (pstate->codeword[i] [0] == ’1°) {
len *= 0.75;
¥

if (strlen(pstate->codeword[i]) > 1) {

len *= pow(0.5, strlen(pstate->codeword[i]) - 1);

}
cost -= (prob[i] * log2(len));
}
return(cost);
}
yore
void

initlist_tO(struct state *p)//[0,4) AOWHZRE
{

int i;

char can[MAX_CODEWORDLEN] ;

p->fixed = 0;//—&RHD state ICAHLTWVL ]

p->codeword = (char **)calloc(alphabet_size, sizeof(char *));

if (p->codeword == NULL) {
exit (EXIT_FAILURE);

}
can[0] = ’\0’;
p->codeword[0] = strdup(can);
for (i = 0; i < alphabet_size; i++) {
nextword(can, 0);
p->codeword[i] = strdup(can);
if (p->codeword[i] == NULL) {
printf ("error in %d\n",
exit(1);

__LINE__);
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}
return;

}

void
initlist_tl(struct state *p)//[0,3) AOHAZRE
{

int i;

char can[MAX_CODEWORDLEN] ;

p—>fixed = 0;//—&FHHAD state ICAHL TV
p->codeword = (char **)calloc(alphabet_size, sizeof(char *));
if (p->codeword == NULL) {

exit (EXIT_FAILURE);

can[0] = °\0’;
nextword(can, 1);
for (i = 0; i < alphabet_size; i++) {
nextword(can, 1);
p->codeword[i] = strdup(can);
if (p->codeword[i] == NULL) {
printf("error in %d\n", __LINE__);
exit(1);

}
return;

}

#define LISTBOUND 1000000
struct state 1ist[LISTBOUND];
struct state state, statel, state2_tO, state2_tl;//statel [fBEIRLAWVF,state2 ZRIRTZF

void
state_free(struct state state)
{
int i;
for (i = 0; i < alphabet_size; i++) {
free(state.codeword[i]);
}
free(state.codeword) ;
return;
}
void
find_t0()
{

int num_state;//state D
int i;
initlist_t0(list);
1list[0].cost = c_cost(list);
num_state = 1;
while (list[num_state - 1].fixed < alphabet_size) {
state = list[num_state - 1];
num_state--;
statel = removecandidate_tO(&state);
if (statel.fixed <= alphabet_size) {
if (num_state >= LISTBOUND) {
printf("error in %d\n"
exit(1);

, __LINE_);
}
statel.cost = c_cost(&statel);
for (i = num_state; i > 0; i--) {
if (statel.cost <= list[i - 1].cost) {
break;
}
list[i] = list[i - 1];
}
list[i] = statel;
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num_state++;
¥
else {
state_free(statel);
}
state2_t0 = selected_interval_tO(&state);
if (state2_t0.fixed == alphabet_size) {
state2_t0.cost = c_cost(&state2_t0);
return;
}
if (state2_tO.fixed < alphabet_size) {
if (num_state >= LISTBOUND) {
printf("error in %d\n"
exit(1);

, __LINE_);
}
state2_t0.cost = c_cost(&state2_t0);
for (i = num_state; i > 0; i—-) {
if (state2_t0.cost <= list[i - 1].cost)
break;
}
list[i] = list[i - 1];
}
list[i] = state2_tO;
num_state++;

}
else {
state_free(state2_t0);
}
state_free(state);
}
¥
void
find_t1()
{

int num_state;//state D
int i;
initlist_t1(list);
list[0].cost = c_cost(list);
num_state = 1;
while (list[num_state - 1].fixed < alphabet_size) {
state = list[num_state - 1];
num_state--;
statel = removecandidate_t1(&state);
if (statel.fixed <= alphabet_size) {
if (num_state >= LISTBOUND) {
printf("error in %d\n"
exit(1);

, __LINE_);
}
statel.cost = c_cost(&statel);
for (i = num_state; i > 0; i—-) {
if (statel.cost <= list[i - 1].cost) {
break;
¥
list[i] = list[i - 1];
}
list[i] = statel;
num_state++;
¥
else {
state_free(statel);
}
state2_t1 = selected_interval_t1(&state);
if (state2_tl.fixed == alphabet_size) {
state2_tl.cost = c_cost(&state2_t1);
return;
}
if (state2_tl.fixed < alphabet_size) {
if (num_state >= LISTBOUND) {
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printf("error in %d\n" LINE__);

exit(1);

P R—

}
state2_tl.cost = c_cost(&state2_t1);
for (i = num_state; i > 0; i--) {
if (state2_tl.cost <= list[i - 1].cost) {
break;
}
list[i] = list[i - 1];
}
list[i] = state2_t1;
num_state++;

}
else {
state_free(state2_t1);

¥
state_free(state);

}

main() {
int i;

printf ("FIL T 7Ry M A ZX=");
scanf ("%d", &alphabet_size);
if (alphabet_size > 100) {
puts ("EREA—/N—");
return(0);
}
prob = (double*)calloc(alphabet_size, sizeof(double));
for (i = 0; i<alphabet_size; i++) {
printf ("FEE %d ZAA", i + 1);
scanf ("%1f", &prob[il);
if (probl[i] > 1) {
printf ("FEEIX 1 LLT");
printf("\n");
return(0) ;

¥
if (i > 0) {
if (prob[i] > probl[i - 11) {
printf ("HEEIEIET");
printf("\n");
return(0);
}
}

}

for (i = 0; i < alphabet_size; i++) {
printf ("FESE Yd=%f\n", i, probl[il);

}

£ind_t0Q);

find_t1(Q);

printf ("X [0,4)\n");

printstate(&state2_t0);

printf ("X[@ [0,3)\n");

printstate(&state2_t1);

return(0);
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