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

#include "arithmetic_coding.h"

/xxskkokkskkokk[] (] [0 0 [0 [0 [0 [ [ skokskskoskokokskoskokok sk sk ok ok sk sk ok ok ok 3k o ok ok 3k ok ok ok 3k ok ok ok ok ok ok ok sk ok ok sk k ok ok /
#define MRND 1000000000L
static int jrand;

static long ia[56];

static void irmnb55(void)

{
int i;
long j;
for(i=1;i<=24;i++){
j=ialil-ia[i+31];
if (j<0) j+=MRND;
ialil=j;
}
for(i=25;i<=55;i++){
j=ialil-ia[i-24];
if (j<0) j+=MRND;
ialil=j;
}
}

void init_rnd(unsigned long seed)
{

int i,ii;

long k;

ia[55]=seed;

k=1;

for(i=1;i<=54;i++){
ii=(21%i)%55;
ialiil=k;
k=seed-k;
if (k<0) k+=MRND;
seed=ial[ii];

16



irn55Q); irn55(Q) ; irn55Q);
jrand=55;

long irnd(void)

{
if (++jrand>55) {irnb5(); jrand=1;}
return ialjrand];

double rnd(void)
{
return (1.0/MRND)*irnd();

double rand_(void)
{
return ((-100)*log(1-(rnd())));

/**************************************************************************/

double present_time; /x000000x*/
double arrival_time; /* 0000 */
double sending_time; /x000000x*/

#define ARRIVING_LIST_MAX 1000
#define SENDING_BUFFER_LIST_MAX 1000

int next_ch;

double arriving_list[ARRIVING_LIST_MAX];
int arriving_count=0;
int arriving_in=0;

int arriving_out=0;

int sending_buffer_list[SENDING_BUFFER_LIST_MAX];
int sending_buffer_count=0;

int sending_buffer_in=0;

int sending_buffer_out=0;

int bit;
int freq[NO_OF_CHARS] = { 1, 9 };
int cum_freq[NO_OF_CHARS + 1];

/****************************************************************************/

void add_arriving_list(double time)

{
if (arriving_count >= ARRIVING_LIST_MAX){

printf ("warningl!!");
exit (0);
}
arriving_list[arriving_in] = time;
arriving_in = (arriving_in + 1) % ARRIVING_LIST_MAX;
arriving_count++;

return;
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double get_arriving_list()

{
double time;
if (arriving_count == 0){
printf ("warning2!!");
exit (0);
}
time = arriving_list[arriving_out];
arriving_out = (arriving_out + 1) % ARRIVING_LIST_MAX;
arriving_count--;
return(time) ;
}

void add_sending_buffer_list(int bit)
{
if (sending_buffer_count >= SENDING_BUFFER_LIST_MAX){

printf ("warning3!!");
exit(0);
}
sending_buffer_list[sending buffer_in] = bit;
sending_buffer_in = (sending_buffer_in + 1) J SENDING_BUFFER_LIST_MAX;
sending_buffer_count++;

return;

int get_sending_buffer_list()

int bit;

if (sending_buffer_count == 0){

printf ("warning4!!");

exit(0);
}
bit=sending_buffer_list[sending_buffer_out];
sending_buffer_out=(sending_buffer_out+1)%SENDING_BUFFER_LIST_MAX;
sending_buffer_count--;
return(bit);

/Ko ok ok sk ook ok ok ok ok ko ok ok sk ok ko ok sk ok ko ok sk sk ok ok ok ok ko ko ok sk ko ok sk ok ko ok ok ko ok ok /
void
start_model ()
{

cum_freq[0] = 0;

cum_freq[1] = freq[0];

cum_freq[2] = freq[0] + freq[1];

if (cum_freq[NO_OF_CHARS] > MAX_FREQUENCY)

abort();

return;
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/**************************************************************************/

int low;

int high;

long bits_to_follow;

unsigned long input_length=0;
unsigned long output_length=0;

void
start_encoding()

{
low = O;
high = TOP_VALUE;
bits_to_follow = O;
return;

}

/********************************************************************/

int d_low;
int d_high;
int v_low;

int v_high;

void

start_decoding()

{
d_low=0;
d_high=TOP_VALUE;
v_low=0;
v_high=TOP_VALUE;
return;

}

/***********************************************************************/

void
decode_symbol(

int bit,

int cum_freq[])

if ( bit==0 ){
v_high=(v_high + v_low+1)/2-1;
} else {
v_low=(v_high + v_low+1)/2;
}
for(5;){
int d_b;
double delay;
d_b=((d_high-d_low+1)*cum_freq[1])/cum_freq[2]+d_low;
if (v_high+1l <= d_b){
if (output_length < input_length){
delay = present_time - get_arriving list();

19



printf ("%f\n",delay);
output_length++;

}

d_high=d_b-1;

} else if (v_low>=d_b){

if (output_length<input_length){
delay = present_time - get_arriving list();
printf ("%f\n",delay);
output_length++;

}
d_low=d_b;
} else {
break;
}
for (5;){

if (d_high+1<=HALF){
d_low=d_low*2;
d_high=(d_high+1)*2-1;
v_low=v_low*2;
v_high=(v_high+1)*2-1;

} else if (d_low>=HALF){
d_low=(d_low-HALF)*2;
d_high=(d_high—HALF+1)*2-1;
v_low=(v_low-HALF)*2;
v_high=(v_high-HALF+1)*2-1;

} else if (d_low>=FIRST_QTR && d_high+1<=THIRD_QTR){
d_low=(d_low-FIRST_QTR)*2;
d_high=(d_high-FIRST_QTR+1)*2-1;
v_low=(v_low-FIRST_QTR)*2;
v_high=(v_high-FIRST_QTR+1)*2-1;

} else {
break;

}

}
}
return;
}
void
sending_finish() /* 000000 =/
{
int bit;
bit = get_sending_buffer_list();
decode_symbol(bit, cum_freq); /000000 %/
if (sending_buffer_count == 0){
sending_time = -1.0;
} else {
sending_time = present_time + O ;
}
return;
}
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void
bit_plus_follow(
int bit)

add_sending_buffer_list(bit);

if ( sending_time < 0.0){
sending_time = present_time + O ;

}

while (bits_to_follow > 0){
add_sending_buffer_list(1 - bit);
bits_to_follow--;

}

return;

void
encode_symbol (

int symbol,
int cum_freq[l)
{
long range;
range = (long) (high - low) + 1;
high = low + (range * cum_freq[symbol+1])/cum_freq[NO_OF_CHARS]-1;
low = low + (range * cum_freq[symbol ])/cum_freq[NO_OF_CHARS];
for(;;){
if (high < HALF){
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 += 1;
low -= FIRST_QTR;
high -= FIRST_QTR;
} else {
break;
}
low = 2 * low;
high = 2 * high + 1;
}
return;
}

[ 3Kk sk sk sk sk sk ok sk sk ok sk ok sk ok s ok sk sk ok sk ok sk ok sk sk sk ok sk sk sk sk sk sk ok sk ok ok sk sk ok sk ok sk sk sk sk sk sk ok ok sk ok sk sk sk sk sk ok skok ok sk sk ok skok sk ok ok ok /

void

done_encoding()

{
bits_to_follow += 1;
bit_plus_follow((low < FIRST_QTR)? 0: 1);
return;

}

/***************************************************************************/

void
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arrival_symbol() /x00000000%/

{
input_length++;
add_arriving_list(present_time);
encode_symbol(next_ch - ’0’, cum_freq); /0000000=*/
if ((next_ch = getchar()) == EOF){
arrival_time = -1.0;
} else {
arrival_time = present_time + rand_();
}
return;
}
int
main(void)
{
present_time = 0.0; /*000000x*/
arrival_time = rand_(); /x 0000 =/
sending_time = -1.0; /000000x*/
init_rnd(3);
start_model();
start_encoding() ;
start_decoding() ;
next_ch = getchar();
while ((arrival_time >= 0.0) || (sending_time >= 0.0)){
if (arrival_time<O || (sending_time>=0 && arrival_time>sending_time)){
present_time = sending_time;
sending_finish(); /*000000=*/
} else {
present_time = arrival_time;
arrival_symbol(); /00000000 =*/
}
}
return(0) ;
}

OO0B OOAOODOODOO

arithmetic_coding.h

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

#define HALF (2 * FIRST_QTR)
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#define THIRD_QTR (3 * FIRST_QTR)

#define NO_OF_CHARS (2)
#define MAX_FREQUENCY (16383)

00 C KnuthOOGOGOQOO

#define MRND 1000000000L
static int jrand;
static long ia[56];

static void irn55(void)

{
int i;
long j;
for (i=1; i<=24; i++) {
j=ialil-iali+31];
if(j<0) j+=MRND;
ialil=j;
}
for (i=25;i<=55; i++) {
j=ialil-ial[i-24];
if (j<0) j+=MRND;
ialil=j;
}
}

void init_rnd(unsigned long seed)
{
int i, ii;

long k;

ia[b5]=seed;

k=1;

for (i=1; i<=54; i++) {
ii=(21%i) % 55;
ialiil=k;

k=seed-k;

if (k<0)k+=MRND;
seed=ial[ii];

}

irn55(); irn55(); irn55();
jrand=55;

long irnd(void)

{
if (++jrand>55) { irn55(); jrand=1; }
return ia[jrand];

double rnd(void)
{
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return (1.0/MRND)*irnd();

}
int
main(void)
{
int i;
init_rnd(50);
for(i=0;1024%1024>i;i++){
double r;
r=rnd();
if (r<0.4)
putchar(’0’);
else
putchar(’1°);
}
return(0);
}

OO0D DO00OO000OO0DOODOOO

#include <stdio.h>

#define MIN.num 0 // 000000000000
#define MAX_num 10000 // O00OO0OOOOOOOO
#define DENOMINATOR (1024%1024) // 000000ooooo

int main(){
int i, // 0000000000
count [MAX_num - MIN_num + 1] = {0}, // OO0OOOOOOO
sum = 0; // OOxO0O0OOO
float input_num, // 000000000000
except; // 00O

while(scanf ("%f", &input_num) != EOF){ // O0O0ODDOODDOOOO
i = (int)input_num; // int 00000
if(i < MIN_num || i > MAX_num){ // 000000000 O00O0OOOO
printf ("ERROR : input number is too large or small\n");
return -1;

}

count[i - MIN_num]++;

for(i = 0; i < MAX_num - MIN_num + 1; i++){ // 0000
// 0000
// printf("%d %f\n", i + MIN_num, (float)count[i] / DENOMINATOR);

// 000000000ooo
sum += (i + MIN_num) * count[i];

// 000000000gg
// printf("%d %d\n", i + MIN_num, count[i]);
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// 00000
except = (float)sum / DENOMINATOR;
printf ("expectation value = %f\n", except);

return O;

O0O0E O00OOOODOODOODODO

#include <stdio.h>

#define MIN.num 0 // 000000000000
#define MAX_num 1000 // DDOOODOOOOODOOO
#define DENOMINATOR (1024%1024) // 0000000000

int main(){
int i, // 0000000000
count [MAX_num - MIN_num + 1] = {0}; // 000000000
float input_num; // 0000000000 OO

while(scanf ("%f", &input_num) != EOF){ // 00000O0OO0OOOOO
i = (int)input_num; // int 00000
if(i < MIN_num || i > MAX_ num){ // DO00D0D0O0000O000DOO0O
printf ("ERROR : input number is too large or small\n");
return -1;
}

count[i - MIN_num]++;
for(i = 0; i < MAX_num - MIN_num + 1; i++){ // 0000
printf("%d %f\n", i + MIN_num, (float)count[i] / DENOMINATOR);

// 000000ooogg
// printf("%d %d\n", i + MIN_num, count[i]);

}

return O;
}
0O

ggoobobobbobooo, oo bbbbtbooooouobDbbbbooood
ggooboobooboodoo,jgooooboobbotbooooooboobobbooooooooo
gooboooooooo.
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