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OOD DOO0OOod

D1 {a,b}0«00000 p(e)00000,0000000000000
BEROOOOOOOOOOOOOODO

/**xxx 00 a, b, al00 prob_a OOOOODOOODO BEROODOOOOOO *xxk%/
/*x+ 0000000 a,b000000000 000 1000000000000 %%/

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

[xxxrkk [0 000 skokskskokskok/
#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-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[65]=seed;

k=1;

for(i=1;i<=54;i++){
ii=(21%1)7%55;
ialiil=k;
k=seed-k;
if (k<0) k+=MRND;
seed=ialii];

}

irn55(); irn55(); irn55();

jrand=55;

}

long irnd(void)

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

}

double rnd(void)
{

return (1.0/MRND)*irnd();
}

38



/*x 0000 *x/
double rand_exp(void)

{
double rate = 1.0; /¥ 00000000000 **x/
return -1.0 / rate * log(1.0 - rnd());

}

/* /

/xx 0000000 **x/

#define BUFFER_CAPACITY 65536 /* 16384=2"14 02000000 mod 0000000 OOO0O =/
char buffer_list[BUFFER_CAPACITY];

int buffer_count = 0O;

int buffer_in = 0O;

int buffer_out =

void put_buffer(char symbol) /¥ 00000000 symbol OO0 */

{
//printf (" [%d]\n", __LINE__);
if (buffer_count >= BUFFER_CAPACITY){
puts("O0000000OO");
exit (0);
}
else{
buffer_list[buffer_in] = symbol;
buffer_in = (buffer_in + 1) % BUFFER_CAPACITY; /+ 00 %0000000 %/
buffer_count++;
}
return;
}
char get_buffer() /+ 000000000 symbol DO 0D */
{
int symbol;
//printf (" [%d]\n", __LINE__);
if (buffer_count == 0){
puts("OO00D0OOO");
exit (0);
}
else{
symbol = buffer_list[buffer_out];
buffer_out = (buffer_out + 1) % BUFFER_CAPACITY;
buffer_count--;
}
return(symbol) ;
}
/ /
#define MIN_OUT_INT O /#++ 0000000 *x/
#define MAX_OUT_INT 50.0 /xx 0000000 **/
#define PRECISION 0.01 /*x 00 *x/
#define NUM_OF_SYMBOLS 1000000 /*x 000000 1000 *x*/

/¥ 00000000000000 %/

double symbol_a ; /** argv[1] DOOOO0 (OOOO)a **/

double symbol_b ; /*x argv[2] OOOO0 (OOOO)b **/ /* a<b */
double prob_a ; /*x argv[3] 0000 aOO0000 =%/

long arrived; /+x 0000000000 #*x/

long arrived_a, arrived_b;

long freq_al(int) (MAX_OUT_INT / PRECISION)]; /x 0000 =/
long freq_b[(int) (MAX_OUT_INT / PRECISION)]; /* 0000 =/
int queue;
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double t , arrival_time , departure_time;
double prev_departure;
double transmission_rate;

/ /

void arrival(void)
{
arrived++;
if (departure_time < 0.0){
departure_time = t + rand_exp();
} else {
queue++;
}
if (arrived <= NUM_OF_SYMBOLS +1){
O+1000 =/

char symbol = (rnd() < prob_a)? ’a’: ’b’;

0)0O,0000 a( 000000 */
//printf (" [/d,%c]\n", __LINE__, symbol);

arrival_time = t + ((symbol == ’a’)? symbol_a: symbol_b);

put_buffer (symbol) ;
if (symbol == ’a’){

/¥ 00000D00000000DO0DODO 100

/* [0,11 000 a00000000 (0D

/* symbol 0O0O0D0OO0O0DODOOO =/

arrived_a++; /* a,b0000000000000 %/

} else {
arrived_b++;
}
Yelse {
arrival_time = -1.0;
¥
return;

}

void departure(void)
{
//printf (" [%d]\n", __LINE__);
if (prev_departure >= 0.0){
char symbol = get_buffer();
double interval = t - prev_departure;
int index = (int) (interval / PRECISION);
if (symbol == ’a’){
freq_alindex]++;
} else {
freq_b[index]++;
¥
}
prev_departure = t;
if (queue > 0){
queue--;
departure_time = t + rand_exp();
}
else{
departure_time

-1.0;
¥
return;

}

void

transmission(void)

{
t =0.0;
queue = 0;
arrival_time = 0.0;
departure_time = -1.0;
prev_departure = -1.0;
arrived = 0;
arrived_a = 0;
arrived_b = 0;

/¥ 0000000000000 */



while(arrival_time >=
if (arrival_time <
(departure_time >= 0.0 && arrival_time > departure_time)){

t = departure_time;

0.0 || departure_time >= 0.0){
0.0 |1

departure();
} else {
t = arrival_time;
arrival();
}
}
//printf("arrived_a = %d arrived_b = %d\n", arrived_a, arrived_b);
return;
}
void

optimize(void)

double log2 = log(2.0);

double min_bit_error_rate = 1.0;

double thre , arg_thre , bit_error_rate;
int 1, j;

int arg_correct_a, arg_correct_b;

for (i = 0; i <= MAX_OUT_INT / PRECISION; i++){ /*+ 0.0100000000000000 *x/ /000
ooo =/
int correct_a = 0;
int correct_b = 0;
for(j = 0; j < i; j++){ /¥ 00000000 symbol_a -~ a000000000000000O0O */
correct_a += freq_al[jl;
}
for(j = i; j < MAX_OUT_INT / PRECISION ; j++){ /¥ 0000 30000 symbol b -~ bO0OO0O
gooooooooooo =/
correct_b += freq_b[jl;
}
// correct_information = (correct_a * (-log(prob_a)) + correct_b * (-log(1.0 - prob_a))) / log2
/ (symbol_a * (NUM_OF_SYMBOLS * prob_a) + symbol_b * (NUM_OF_SYMBOLS * (1.0 - prob_a))); /* 00oooo
0ooooo (@oo/o) =/
bit_error_rate = 1.0 - (correct_a * (-log(prob_a)) + correct_b * (-log(1.0 - prob_a))) / log2

/ (arrived_a * (-log(prob_a)) / log2 + arrived_b * (-log(1.0 - prob_a)) / log2); /* bit error rate */
thre = i * PRECISION; /* 0000 =/

//printf ("%.2f %f\n" , thre , bit_error_rate); /* 00 thre 0000000000 DOOODOOO (DOODO

ooooo) =/

if (bit_error_rate < min_bit_error_rate){
min_bit_error_rate = bit_error_rate;
arg_thre = thre;
arg_correct_a = correct_a;
arg_correct_b = correct_b;

}
transmission_rate = (double) (arrived_a * (-log(prob_a)) / log(2.0) + arrived_b * (-log(1.0 - prob_a))
/ log(2.0)) / (symbol_a * (NUM_OF_SYMBOLS * prob_a) + symbol_b * (NUM_OF_SYMBOLS * (1.0 - prob_a)));
/¥ 0000 (@OoO/o) =/

printf("#00 = %.2f OO bit_error_rate = %e OO0OO = %f\n", arg_thre , min_bit_error_rate
, transmission_rate);
//printf("#a 0 correct 0 = %d b0 correct 0 = %d\n", arg_correct_a, arg_correct_b);

return;

}

int
main(int argc, char **argv)
{
/* 00000000000000 =/
if (argc !'= 4) goto ERROR;
if (argv[1] == NULL || argv[2] == NULL || argv[3] == NULL) goto ERROR;
if ((symbol_a = atof(argv[1])) == 0.0) goto ERROR;
if ((symbol_b = atof(argv[2])) == 0.0) goto ERROR;
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if ((prob_a = atof(argv[3])) == 0.0) goto ERROR;

/* init */
init_rnd(5);

transmission();
optimize();
//printf ("buffer_count = %d\n", buffer_count);

/* double small = MIN_OUT_INT;
double large = MIN_OUT_INT + PRECISION;
int h;

for(h = 0; small <= MAX_OUT_INT - PRECISION; h++){ /* 0000000000 =/
small = large;
large += PRECISION;

} x/

return(0);

ERROR:
puts(" 00000000000 \n abp_info <symbol_a> <symbol_b> <prob_a>");
exit(1);

D2 {¢,b}00000,00000000000000000O0 BERODOO
ggboboboogobobod

/¥xx 00 a, b 00000000000 bit error rate DOODOOOODOOO0O %%/
/*xx BEROODOOOO prob_a OO0 #*kx/
/*x+ 0000000 a,b000000000 000 1000000000000 #**x/

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

[xxxkokkk [0 0 OO skskskskokkok/
#define MRND 1000000000L
static int jrand;

static long ial[56];

static void irn55(void)
{

int i;

long j;

for(i=1;i<=24;i++){
j=ialil-ial[i+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;
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ia[b5]=seed;

k=1;

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

}

irn55(Q); irn55Q); irn55Q) ;

jrand=55;

¥

long irnd(void)

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

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

/#x 0000 *x/

double rand_exp(void)

{
double rate = 1.0; /¥ OO000000p 0000 **x/
return -1.0 / rate * log(1.0 - rnd());

¥

[/ skskokskokk sk ok sk ok sk sk sk ok sk ok sk sk ok sk ok k sk ok sk sk ok ok /

/xx 0000000 **x/

#define BUFFER_CAPACITY 131072 /* 2717 : 2000000 med 00000 0ODO0ODOOO %/
char buffer_list[BUFFER_CAPACITY];

int buffer_count = 0;

int buffer_in = 0;

int buffer_out = 0;

void put_buffer(char symbol) /+* ODODOOOOOD symbol OOD */

{

//printf (" [%d]\n", __LINE__);

if (buffer_count >= BUFFER_CAPACITY){
puts("O0000000OO");

exit(0);
}
else{
buffer_list[buffer_in] = symbol;
buffer_in = (buffer_in + 1) % BUFFER_CAPACITY; /+ 00 %0000000 %/
buffer_count++;
}
//printf ("0 000000000 = %d\n", buffer_count);
return;
}
char get_buffer() /* 000000000 symbol D000 */
{
int symbol;
//printf (" [%d]\n", __LINE__);

if (buffer_count == 0){
puts("O0O0O0OOOOM";
exit(0);
}
else{
symbol = buffer_list[buffer_out];
buffer_out = (buffer_out + 1) % BUFFER_CAPACITY;

43



buffer_count--;

//printf(" 00000000000 = %d\n", buffer_count);

prob_a(a000) ODODO 0710000 #**/

return(symbol) ;
}
/ /
#define PRECISION2 0.01 /**
#define MIN_OUT_INT O /x+ 0000000 =*x/
#define MAX_OUT_INT 100.0 /xx 0000000 *x/
#define PRECISION 0.01 /xx 00 *x/
#define NUM_OF_SYMBOLS 700000 /*x 000000 1000 **x/

/* 0000000000000 0
double symbol_a ;

*/
/** argv[1]

0000 (COOod)a *x/

double symbol_b ; /*x argv[2] DO0O0 (DOOO)b *x/ /* a<b */
double prob_a ; /*x D000 a00000 #*x/

long arrived; /*+ 0000000000 *x/

long arrived_a, arrived_b;

long freq_al(int) (MAX_OUT_INT / PRECISION)]; /+ 0000 =/

long freq_b[(int) (MAX_OUT_INT / PRECISION)]; /* 0000 */

int queue;

double t , arrival_time , departure_time;
double prev_departure;

double ab_min_bit_error_rate = 1.0;
double arg_prob_a;

double transmission_rate , arg_transmission_rate;

[ Rk kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok /

void arrival(void)
{
arrived++;
if (departure_time < 0.0){
departure_time = t + rand_exp();
} else {
queue++;

}
if (arrived <= NUM_OF_SYMBOLS){
char symbol = (rnd() < prob_a)? ’a’: ’b’;
a(b) DODODOOO %/
//printf (" [%d,%c]\n", __LINE__, symbol);
arrival_time t + ((symbol == ’a’)? symbol_a:
put_buffer (symbol) ;

if (symbol == ’a’){
arrived_a++;
} else {
arrived_b++;
}
Yelse {
arrival_time = -1.0;
}
//printf(" 000000000 = %d\n", queue);
return;
}
void departure(void)
{
//printf (" [%d]\n", __LINE__);

if (prev_departure >= 0.0){
char symbol = get_buffer();
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/* [0,11 000 a00000000 (DOO0)0O, 0000

symbol_b) ;
/* symbol 000D DOO0DDOOO =/

/¥ a,b0000000000000O %/

/¥ 0000000000000 =/



double interval = t - prev_departure;
int index = (int) (interval / PRECISION);

if (symbol == ’a’){
freq_alindex]++;
} else {

freq_b[index]++;

¥
}
prev_departure = t;
if (queue > 0){

queue--;

departure_time = t + rand_exp();
}
else{

departure_time = -1.0;

}
//printf(" OOOO0O0D0O0D0O0O = %d\n", queue);

return;

}

void

transmission(void)

{
int h;
t =0.0;
queue = 0;
arrival_time = 0.0;
departure_time = -1.0;
prev_departure = -1.0;

arrived = 0;
arrived_a = 0;
arrived_b = 0;

for(h = 0; h <= (int) (MAX_OUT_INT / PRECISION); h++){ /¥ 0000000000 =/

freq_alh] = 0;
freq_b[h] 0;

}
while(arrival_time >=
if (arrival_time <
(departure_time >= 0.0 && arrival_time > departure_time)){
t = departure_time;

0.0 || departure_time >= 0.0){
0.0 |1

departure();
} else {
t = arrival_time;
arrival();
}
}
//printf("arrived_a = %d arrived_b = %d\n", arrived_a, arrived_b);
return;

}

void
optimize(void)

{

double log2 = log(2.0);

double min_bit_error_rate = 1.0;

double thre , arg_thre , bit_error_rate;
int i, j;

int arg_correct_a, arg_correct_b;

for (i = 0; i < (int) (MAX_OUT_INT / PRECISION); i++){ /*x 0.01

O =%/ /* 000000 =/

int correct_a = 0;
int correct_b = 0;

ooooooooooooOoao

for(j = 0; j < i; j++){ /¥ 00000000 symbol_a -~ a0000000000000000O */
correct_a += freq_al[jl;

}

for(j = i; j < MAX_OUT_INT / PRECISION ; j++){ /* 0000 MAX_OUT_INT OO0 symbol_b - b
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Joo0o0o0oooooooooo =/
correct_b += freq_b[jl;
}

bit_error_rate = ((arrived_a - correct_a) * (-log(prob_a)) + (arrived_b - correct_b)
* (-log(1.0 - prob_a))) / log2 / (arrived_a * (-log(prob_a))

/ log2 + arrived_b * (-log(1.0 - prob_a)) / log2); /* bit error rate */
thre = i * PRECISION; /* 0000 =/
//printf ("%.2f %f\n" , thre , correct_information); /* 00 thre 000000000 OOOOO

Ooo (oooooooog) =/
if (bit_error_rate < min_bit_error_rate){
min_bit_error_rate = bit_error_rate;
arg_thre = thre;
arg_correct_a = correct_a;
arg_correct_b = correct_b;

transmission_rate = (arrived_a * (-log(prob_a)) / log2 + arrived_b * (-log(1.0 - prob_a))
/ log2) / (symbol_a * (NUM_OF_SYMBOLS * prob_a) + symbol_b * (NUM_OF_SYMBOLS * (1.0 - prob_a)));
/* 0000 @OO0/0) =/
}
}
if (min_bit_error_rate < ab_min_bit_error_rate){ /* O prob_,al0 000000000 (a,b) 000
prob_a(arg_prob_a) OO0 */
ab_min_bit_error_rate = min_bit_error_rate;
arg_prob_a = prob_a;
arg_transmission_rate = transmission_rate;

}

return;

}

int
main(int argc, char **argv)
{

int k;

/+* 00000000000000 =/
if (argc != 3) goto ERROR;
if (argv[1] == NULL || argv[2] == NULL) goto ERROR;
if ((symbol_a = atof(argv[1])) == 0.0) goto ERROR;
if ((symbol_b = atof(argv[2])) == 0.0) goto ERROR;

/* init */
init_rnd(5);

//prob_a 0O0O0O
for(k = 1; k <= 10; k++){
prob_a = k * PRECISION2; /*x 200000 */

transmission();
optimize();

//00000000000000000C0O0000OO0O0O0O
printf ("%.2f %f %e\n", arg_prob_a , arg_transmission_rate , ab_min_bit_error_rate);

return(0);

ERROR:
puts(" 00000000000 \n bit_error_rate <symbol_a> <symbol_b>");
exit(1);
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D3 {a,b} 00000, (7,4)Hamming code 00 000D O0O BEROOODO
gogbobooooboood

/*%% (7,4) 000000 *xk/

/¥xx 00 a, b 00000000000 bit error rate DODOOOODOOO0O %%/
/*xx BEROODOOOO prob_a OO0 #*kx/
/*+ 0000000 a,b000000000 000 1000000000000 #**x/

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

Jxxxkokkk [0 0 OO skskskskokkk/
#define MRND 1000000000L
static int jrand;

static long ial[56];

static void irn55(void)
{

int i;

long j;

for(i=1;i<=24;i++){
j=ialil-ial[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*1)%55;
ial[iil=k;
k=seed-k;
if (k<0) k+=MRND;
seed=ia[iil;

}

irn55(); irn55(); irn55();

jrand=55;

}

long irnd(void)

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

}

double rnd(void)
{

return (1.0/MRND)*irnd();
}
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/*x 0000 *x/
double rand_exp(void)

{
double rate = 1.0; /¥ 00000000000 **x/
return -1.0 / rate * log(1.0 - rnd());

}

/* /

#define PRECISION2 0.01 /** prob_a(a000) 000 0710000 =*x/

#define MIN_OUT_INT O /#x 0000000 #*x/

#define MAX_OUT_INT 30.0 /++ 0000000 *x%/

#define PRECISION 0.01 /xx 00 *x/

#define NUM_OF_SYMBOLS 700000 /*x 000000 1000 *x*/

/* 00000000000 ooO =/

double symbol_a ; /*x argv[1] DOO0O0 (ODOOO)a *x/

double symbol_b ; /** argv[2] DOOOO (OOOO)b **/ /* a<b */

double prob_a ; /#x D000 a00000 *x/

long arrived; /¥ 0000000000 *x/

long arrived_a, arrived_b;

long arrived_0, arrived_1;

long bit_error_a, bit_error_b;
double thre, arg_thre, ab_arg_thre;

int queue;
double t , arrival_time , departure_time;
double prev_departure;

double bit_error_rate;

double min_bit_error_rate;

double ab_min_bit_error_rate = 1.0;

double arg_prob_a;

double transmission_rate , arg_transmission_rate;

/ /

/xx 0O000000 %%/

#define BUFFER_CAPACITY 131072 /* 2717 : 2000000 med 00D0ODODODOODO %/
char buffer_list[BUFFER_CAPACITY];

int buffer_count = 0;

int buffer_in = 0;

int buffer_out = 0;

void put_buffer(char symbol) /+ OD0000000O symbol OOO */

{
//printf (" [%d]\n", __LINE__);
if (buffer_count >= BUFFER_CAPACITY){
puts("O0O0O0OOOOOOM";
exit (0);
}
else{
buffer_list[buffer_in] = symbol;
buffer_in = (buffer_in + 1) % BUFFER_CAPACITY; /+ U0 %0000000 %/
buffer_count++;
}
//printf("0000000000 = %d\n", buffer_count);
return;
}
char get_buffer() /+ 000000000 symbol DO 0D */
{
int symbol;
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//printf (" [4d]\n", __LINE__);
if (buffer_count == 0){
puts("O00O0000OO");

exit(0);
}
else{
symbol = buffer_list[buffer_out];
buffer_out = (buffer_out + 1) % BUFFER_CAPACITY;
buffer_count--;
}
//printf(" DOD0ODO0ODOOOO = %d\n", buffer_count);
return(symbol) ;

}

[/ Kkokokok ok sk ok ok ok ok ok ok o o ok ok ok ok ok Rk Kok Kok ok /

int
encode (void)
{
static int x[7]; /* static:00000000000O0O =/
static int through = 7;
if (through == 7){ /* 000 70000000000000000000 %/
int 1;

for(l = 0; 1 <= 3; 1+H){ /* 4bit 00O */
x[1] = (rnd() < prob_a)? 0: 1;
//0000000000000
if (x[1] == 0){
arrived_O0++;
}elseq{
arrived_1++;

}

}
x[4] = x[0]"x[2]"x[3]; /* 000 (OOO0OD0) DO XxorROOO %/
x[56] = x[0]"x[1]1"x[3];
x[6] = x[1]1"x[2]"x[3];
through = 0;
}

return(x[through++]); /* 00000000000 0000 =/

void arrival(void)
{
arrived++;
if (departure_time < 0.0){
departure_time = t + rand_exp();

} else {
queue++;
}
if (arrived <= NUM_OF_SYMBOLS){ /* 000 */

//000000000 encode() 0000000 DOOOODOOOO
char symbol = (encode() == 0)?7 ’a’: ’b’; /*x 0,10000000000,(1)00,0000
a,(b) 000 */

arrival_time = t + ((symbol == ’a’)? symbol_a: symbol_b);
put_buffer (symbol) ; /* symbol DO00DDO0OODOO %/
if (symbol == ’a’){
arrived_a++; /* a,b000000000000O0 */
} else {
arrived_b++;
}
Yelse {
arrival_time = -1.0; /* 000000 =/
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}
//printf(" 000000000 = %d\n", queue);
return;

}

void
decode (char decode_interval)
{
static int y[7];
static int z[3];
static int bit[7];
static int through2 = 0;
int h;
char symbol;

/* 700000 %/

y[through2] = (decode_interval == ’a’)? 0: 1; /* 0000 a,() 0 0,10000000 =/
symbol = get_buffer(); /* 0000000000000 =/

bit[through2] = (symbol == ’a’)? 0: 1; /* 000 (@O000o0o0oOo0) =/

if (through2 == 6){ /* 70000000000 =/

/* 00000000 =/

z[0] = y[0]~y[2]"y[3]"y[4];
z[1] = y[0]~y[1]1-y[3]1"y[5];
z[2] = y[1]1"y[2]"y[3]"y[6];

/+ 00000000 */
if(z[0] == 1 && z[1] 1 && z[2] == 0){
y[0l =1 - y[o0l; /* 'y[1 0000 */

if(z[0] == 0 && z[1]
y[11 =1 - y[11;

1 && z[2] == 1){

if(z[0] == 1 && z[1] == 0 && z[2] == 1){
y[2] =1 - y[2];

}

if(z[0] == 1 && z[1] == 1 && z[2] == 1){
y[3] =1 - y[3];

}

if(z[0] == 1 && z[1] == 0 && z[2] == 0){
y[4] = 1 - y[4];

}
if(z[0] == 0 && z[1] == 1 && z[2] == 0){
y[6] =1 - y[5];

if(z[0] == 0 && z[1] == 0 && z[2] == 1){
yl6] =1 - yl6];

}
//000000000000001
for(h = 0; h < 3; h++){ /* 0000000000000000 */
if (y[h] !'= bit[h]){
if (bit[h] == 0){ /* 0000000D00D0D00000 =/
bit_error_a++;
Yelse{
bit_error_b++;
}
}
¥
//000000000000001 /* 000000 10 (1bit) D00D0O0 10000 (4bit) OO */
// if(y[0] != bit[0] || y[1] '= bit[1] || y[2] !'= bit[2] || y[3] !'= bit[31){
// bit_error += 4; /* 000 400000 %/
// }
through2 = 0; /+* 00000000 %=/
}
else{
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through2++;
}

return;

void departure(void)

{
//printf (" [%d]\n", __LINE__);
if (prev_departure >= 0.0){
double interval = t - prev_departure; /* 0000 =/
char decode_interval = (interval <= thre)? ’a’: ’b’; /¥ 1 00000000000 a,() OO
0O */

//000000000 decode() OO00ODO0OODOD 70000000000000DO0O0DO

decode(decode_interval) ;

}

prev_departure = t;

if (queue > 0){
queue--;
departure_time = t + rand_exp();

}

else{
departure_time

-1.0;
}

//printf (" 00o0ooooooo = %d\n", queue);
return;

}

void
transmission(void)

{

t =0.0;

queue = 0;
arrival_time = 0.0;

departure_time = -1.0;
prev_departure = -1.0;
arrived = 0;
arrived_a =
arrived_b
arrived_0
arrived_1

o O OO

while(arrival_time >= 0.0 || departure_time >= 0.0){
if (arrival_time < 0.0 ||
(departure_time >= 0.0 && arrival_time > departure_time)){
t = departure_time;
departure() ;
} else {
t = arrival_time;
arrival();

}

//printf ("arrived_a = Jd arrived_b = %d\n", arrived_a, arrived_b);
return;

}

void
optimize(void)
{
bit_error_rate = (bit_error_a * (-log(prob_a)) + bit_error_b* (-log(1.0 - prob_a))) / log(2.0)
/ (arrived_0 * (-log(prob_a)) / log(2.0) + arrived_1 * (-log(1.0 - prob_a)) / log(2.0));

if (bit_error_rate < min_bit_error_rate){

min_bit_error_rate = bit_error_rate;
arg_thre = thre;

o1



}

transmission_rate = (arrived_O * (-log(prob_a)) + arrived_1 * (-log(1.0 - prob_a))) / log(2.0)
/ (symbol_a * (4 * NUM_OF_SYMBOLS / 7 * prob_a) + symbol_b * (4 * NUM_OF_SYMBOLS / 7 * (1.0 - prob_a)));

/x 0000 @Ooo/g) =/

// printf("aO00:%.2f 00:%.2f O000O :%f bit_error_rate:%e\n", prob_a , thre

, transmission_rate , bit_error_rate);

//00000000000

printf ("%.2f %.2f %f %e\n", prob_a , thre , transmission_rate , bit_error_rate);

//printf ("#a 0 correct 0 = %d b0 correct 0 = %d\n", arg_correct_a,

return;

}

int
main(int argc, char **xargv)
{

int k, i;

/* 00000000000000 =/
if (argc !'= 3) goto ERROR;

if (argv[1] == NULL || argv[2] == NULL) goto ERROR;

((symbol_a = atof(argv[1])) == 0.0) goto ERROR;
((symbol_b = atof(argv[2])) == 0.0) goto ERROR;

/* init */
init_rnd(5);

//prob_a 0O 00O

for(k = 1; k <= 1; k++){
0000000000000 BEROOODOOOODO (prob_a = 0.01) O */

prob_a = k * PRECISION2; /*x a00000 */

min_bit_error_rate = 1.0;

//00000000 BEROOODOOODD

for (i = 1; i < (int) (MAX_OUT_INT / PRECISION); i++){

O =%/ /x 000000 =/

thre = i * PRECISION;
bit_error_a = 0;
bit_error_b = 0;

/x 00000 %/
/¥ 00000 */

transmission();
optimize();

}

if (min_bit_error_rate < ab_min_bit_error_rate){

000 prob_a(arg_prob_a) OO0 */

ab_min_bit_error_rate = min_bit_error_rate;
arg_prob_a = prob_a;

ab_arg_thre = arg_thre;
arg_transmission_rate = transmission_rate;

}
}
return(0) ;
ERROR:

arg_correct_b);

/* prob_a(a000) 000 000.990000 0.010 (DODODOO 990)

/#** 0.01 D 0O0D0O0O0D0ODO0OO0DOOOO

/* 0 prob_,a0000000O0OO (a,b)

puts(" 00000000 O00OO \n bit_error_rate <symbol_a> <symbol_b>");
exit(1);
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