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

Jxkxckkkxkckkkxkkkx ] 00000000 /

#define MRND 1000000000L
static int jrand;
static long ia[56]; /* ia[1[1155] */

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 - iali -24];
if(j<0) j += MRND;
ialil=j;
}
}
void init_rnd(unsigned long seed)
{
int i0 ii;
long k;
ia[55] =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;
}
irn65(); irnb5(); irn55(); /* warm up */
jrand = 55;
¥
long irnd(void) /* 0 <= irnd() < MRND */
{
if (++jrand > 55) { irn55(); jrand = 1; }
return ialjrand];
}
double rnd(void) /* 0 <= rnd() <1 */
{
return (100 / MRND) * irnd();
¥

double exp_rnd(double lambda)

13



{
return(-log(l - rnd()) / lambda);

}
int main4(void)
{
int i;
init_rnd(3);
for (i=1; i<=1000000; i++ ) { /00000 =/
printf("%f\n"0 exp_rnd(100));
}
return 0;
¥
JHskkkkskckokkkk (O 00000 skkskkk /

double prob_of_one = 005; /x000000%/
double arriving_lambda = 00 3;

double sending mu = 100;

int block_length = 2; /*00000=*/

/Rxskskskokskokskokskokskokskokskokskokskokskokokok [ [ 0 O 0 O O O O O seokokokokokokokokokskokkokkok kK sokokokokkok /

double present_time;
double arrival_time;
double sending_time;

#define ARRIVING_LIST_MAX 1000 /x00 0000 */
#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;

char sending_buffer_list[SENDING_BUFFER_LIST_MAX];
int sending_buffer_count = 0;

int sending_buffer_in = 0;

int sending_buffer_out = 0;

int bit ;

[xFxE AR F ARk kkk kR[] [ [ [ sokskokskokskokkokkkkkk KooKk KKK */

void add_arriving_list(double time)

{
if (arriving_count >= ARRIVING_LIST_MAX){
printf("error in %d\n"O __LINE__);
exit (0);
}
arriving_list[arriving_in] = time;
arriving_in = (arriving_in + 1) % ARRIVING_LIST_MAX;
arriving_count++;
return;
}
double get_arriving list()
{
double time;
if (arriving_count == 0){
printf("error in %d\n"O __LINE_ );
exit(0);

14



}

time = arriving_list[arriving_out];

arriving_out = (arriving_out + 1) % ARRIVING_LIST_MAX;
arriving_count--;

return(time);

}

void add_sending_buffer_list(char bit)
{
if (sending_buffer_count >= SENDING_BUFFER_LIST_MAX){
printf("error in %d\n"O __LINE_ );
exit (0);
}
sending_buffer_list[sending_buffer_in] = bit;
sending_buffer_in = (sending_buffer_in + 1) % SENDING_BUFFER_LIST_MAX;
sending_buffer_count++;
return;

}

char get_sending_buffer_list()
{
char bit;

if (sending_buffer_count == 0){
printf("error in %d\n"O __LINE_ );
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);

/FFkokkkskckokkkkskokokkkk [ 0 0 0 000 * *okkkk [

#include <stdiol h>
#include <stdlib( h>

typedef struct t_huff t_huff;
struct t_huff {

char codesymbol;

t_huff *parent;

t_huff *xchild[2];
};

typedef struct t_leaf {
double prob;
t_huff *node;

} t_leaf;

void
setprob(t_leaf *all int depthl] double pl double sum)
{
if (depth == 0){
a->prob = sum;
} else {
depth--;
setprob(all depth0] pO sum * (1 - p));
setprob(a + (1 << depth)0 depthl p0 sum * p);
}
return;

}

t_huff *Huffmantree;

15



int leaf_cmp(t_leaf *leaf_al]l t_leaf *leaf_b)

{
double diff = leaf_b->prob - leaf_a->prob;
return((diff > 0)? 1: (diff < 0)? -1: 0);
}
void
maketree(int lengthl] double p)
{

t_leaf *leaves;

int num = 1 << length;
int i;

t_huff *newnodep;

int smallest;

Huffmantree = (t_huff *)calloc(num * 2 - 10 sizeof(t_huff));
if (Huffmantree == NULL){
printf("%s in %d\n"O "calloc error"O __LINE__);
exit(1);
}

for(i = 0; i < num; i++){
Huffmantree[i]O child[0] = NULL;
Huffmantree[i]O child[1] = NULL;
}

leaves = (t_leaf *)calloc(num(] sizeof(t_leaf));

if (leaves == NULL){
printf("%s in %d\n"O "calloc error"O __LINE__);
exit(1);

¥

setprob(leaves( length0 pl 100);
for (i = 0; i < num; i++){

leaves[i]Onode = Huffmantree + ij;
}

newnodep = Huffmantree + num;

/*
for (i = 0; i < num; i++){
printf("%d %f\n"0 i0 leaves[i]O prob);
}
*/

gsort(leavesl num(] sizeof(t_leaf)( (int(*)(const void *[ const void *))leaf_cmp);
/*

for (i = 0; i < num; i++){
printf("%d %d %f\n"0 i0 (int) (leaves[ilUnode - Huffmantree)[ leaves[i]U prob);

}

*/

for (smallest = num - 1; smallest > 0O; smallest--0 newnodep++){
leaves[smallest - 1]0 node->codesymbol = ’0°;
leaves[smallest JO node->codesymbol = ’1°;
newnodep->child[0] = leaves[smallest - 1]0node;
newnodep->child[1] = leaves([smallest 10 node;
leaves[smallest - 1]0node->parent = newnodep;
leaves[smallest JO node->parent = newnodep;

leaves[smallest - 1]0node = newnodep;
leaves[smallest - 1]0 prob += leaves[smallest]O prob;
for (i = smallest - 1; i > O &% leaves[i]Uprob > leaves[i - 1]0prob; i--){
t_leaf tmp;
tmp = leaves[i];
leaves[i] = leaves[i - 1];
leaves[i - 1] = tmp;
}
¥
leaves[0] 0 node->parent = NULL;
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free(leaves);

return;
}
void
encode_rec(t_huff *node)
{
if (node->parent != NULL){
encode_rec(node—>parent);
add_sending_buffer_list(node—>codesymbol);
if ( sending_time < 000){
sending_time = present_time + (100 / sending_mu) ;
}
}
return;
}
void
encode (long supersymbol)
{
encode_rec (Huffmantree + supersymbol);
return;
¥
int main2()
{
int i;
maketree(block_lengthll 005); /00000000000 O0O=*/
for (i = 0; i < (1 << (block_length - 1)); i++){ /x000000 OOo 00000/
printf("%d: "O i);
encode(i);
printf("\n");
}
return(0) ;
}

t_huff *decode_current;

void
init_decoder ()
{
decode_current = Huffmantree + ((2 << block_length) - 2); /*000000 2 n0O-2%/
return;
}
void
decode(char c)
{
if (c == ’0’) {
decode_current = decode_current->child[0];
} else {
decode_current = decode_current->child[1];
}
if (decode_current->child[0] == NULL){
int i;
for (i = 0; i < block_length; i++){
double arrive = get_arriving_list();
double delay = present_time - arrive;
printf ("%f\n"0 delay);
}
decode_current = Huffmantree + ((2 << block_length) - 2); /*000000 2 n0O-2%/
}
return;
}

17



int main3()
{

int c;

maketree(block_lengthD 005); /000000000000 Ox*/
printf ("DEBUG %d\n"0O __LINE__);
while ((c = getchar()) !'= EOF){
decode(c);
}

return(0);

/R A K KA KA KKK K KKK KoK Kok oK oK oK oK Kok ok ook oK oK Kok oK ok ok ok oK ok Kok ok ok ok ok K ok ok ok ok ok ok /

void
sending_finish()
{

char bit;

bit = get_sending_buffer_list();
decode (bit) ;
if (sending_buffer_count == 0){
sending_time = -100;
} else {
sending_time = present_time + (100 / sending_mu);
}

return;

void

arrival_symbol()

{
static long mask = 0;
static long block;

add_arriving_list(present_time);

if (mask == 0){
mask = 1 << (block_length - 1);
block = 0;
¥
if (next_ch == ’17){
block |= mask;
}
mask >>= 1;
if (mask == 0){
encode (block) ;
}
if ((next_ch = getchar()) == EOF) {
arrival_time = -1000 ;
} else {
arrival_time = present_time + exp_rnd(arriving_lambda);
}
return;

}

[ Rk koK ok Kok ok o ok ook ok ook ok ok ok ook ok ok oK ok ok ook ok ok K ok ok ook ok ok K ok ok ook ok ok ok ok ook ok ok ok ok ok ok ok ok /

int
main(int argcd char *argv[])

{
if (argc !'= 4){

printf ("Block length?\n");
printf ("Prob of one?\n");

18



printf ("Arriving lambda?\n");
exit(1);

}

block_length = atoi(argv[1]);

if (block_length <= 0){
printf ("Block length range error\n");
exit(1);

}

prob_of _one = atof(argv[2]);

if (prob_of_one <= 0){
printf ("Prob of one range error\n");
exit(1);

}

arriving_lambda = atof(argv[3]);

if (arriving_lambda <= 0){
printf ("Arriving lambda range error\n");
exit(1);

}

maketree(block_lengthll prob_of_one);
init_decoder();
init_rnd(3);
present_time = 00 0;
arrival_time = exp_rnd(arriving_lambda) ;
sending_time = -100;
next_ch = getchar();
while ((arrival_time >= 000) || (sending_time >= 000)) {
if (arrival_time < 00O || (sending_time >= 00O && arrival_time > sending_time)){
present_time = sending_time; /* OJO0O0DDOOO0OO */
sending_finish();
Yelse{
present_time = arrival_time; /* 000000000 */
arrival_symbol();
}
}

return (0);

A2 0OO0O0OOOOOOOOOO

#include <stdiol h>
#include <stdlibO h>
#define N_SLOTS (1 << 16)

long count [N_SLOTS];
double lower[] upper[ range;

double
psum(int i0 int size)
{
if (size == 1){
return((lower + (i + OO5L) * range / N_SLOTS) * count[il);

}
return(psum(ill size / 2) + psum(i + size / 20 size / 2));
}
int
main(int argcO char **argv)
{

long number;

double value;
double sum[ expect;
int i;
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if (argc !'= 3) goto ERROR;

if (argv[1] == NULL || argv[2] == NULL) goto ERROR;
if (sscanf(argv[1]10 "%1f"0 &lower) != 1) goto ERROR;
if (sscanf(argv[2]0 "%1f"O &upper) != 1) goto ERROR;
range = upper - lower;

for (i = 0; i < N_SLOTS; i++){
count[i] = 0;
}

number = 0;

while (scanf("%1f\n"0 &value) == 1){
number++;
i = (int) (((value - lower) / range) * N_SLOTS);
if (4 >= 0 && i < N_SLOTS){
count [i] ++;

} else {
printf("range error (%d)\n"O number);
exit(1);

}

}
sum = psum(00 N_SLOTS);
expect = sum / number;
printf ("%g\n"O expect);
return(0) ;

ERROR:

puts("distribution <lower> <upper>");
exit(1);
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