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

/% Computer simulation of on-line learninig */
/* (perceptron traininig) */
/* J. Inoue */

/K kok sk sk sk sk ok sk s ok sk ok sk ok sk ok sk ok ok 3 ok ok 3 3 ok 3 3 ok sk 3k ok sk ok sk ok sk ok ok 3 ok ok ok ok 3k sk ok sk sk ok sk k /
#include<math.h>

#include<stdio.h>

#include<stdlib.h>

#define size 5000 /+ 00000 %/

#define a 6.0 /* 000000000000 =/
#define SEEDINITIAL 341

#define SEEDINITIAL_S 953

float JO[size]; /¥ 0000000 %/

float J[sizel; / 0000000/

float x[size]; /¥ 00 %/

int OutTeach; /x 0000000 =/

int OutStudent; /¥ 0000000 %/

int Delta; / 00000000000000000000D0000 =/
float hT; /* O00D00000Oooocoo */
float hS; / 0000000000000 %/
float Norm; / 0000000000000000 */
float L; /* O00000O0Ooog) x/

float Q; /* 0000 (OOoO) =/

float 11;

3Kk ok sk sk sk sk ok sk s ok sk ok sk ok sk s ok sk ok ok 3 ok ok 3 3 ok 3 3 ok sk 3 ok sk ok sk ok sk ok ok 3 ok ok 3 ok ok K 3k ok 3k 3k ok 3k sk ok sk ok sk ok ok ok ok /
/* Generating randomnumbers by Numerical Recepies in C (ran3) */
/KoK ok Kok Kok ok o ok ok ook oK ok oK oK oK oK K K oK ook ook ok oK ok K ok K o K ok K ok K ok ok ok ok ok KoK KoK oK oK oK Kk ok
#define MBIG 1000000000

#define MSEED 161803398

#define MZ O

#define FAC (1.0/MBIG)

float ran3(long *idum)

{

static int inext,inextp;

static long mal[56];

static int iff=0;

long mj,mk;

int i,ii,k;

if (#idum < 0 || iff == 0) {

iff=1;

mj=MSEED- (*idum < O 7 —*idum : *idum);
mj %= MBIG;

ma[55]=mj;
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mk=1;

for (i=1;i<=b4;i++) {
ii=(21*i) % 55;
mal[iil=mk;

mk=mj-mk;

if (mk < MZ) mk += MBIG;
mj=ma[ii];

}

for (k=1;k<=4;k++)

for (i=1;i<=55;i++) {

mal[i] -= ma[1+(i+30) % 55];
if (mal[i] < MZ) ma[i] += MBIG;

}

inext=0;
inextp=31;
*idum=1;

}

if (++inext == 56) inext=1;

if (++inextp == 56) inextp=1;

mj=ma[inext]-ma[inextp];
if (mj < MZ) mj += MBIG;
ma[inext]=mj;

return mj*FAC;

}

#undef MBIG

#undef MSEED

#undef MZ

#undef FAC

/* (C) Copr. 1986-92 Numerical Recipes Software 1+5-5i. */

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

/* Generating random examples

*/

3Kk ok sk sk ok sk ok sk ok ok sk ok sk ok sk 3k ok 3 3k ok 3 ok 3 ok ok 3 ok ok 3 ok sk ok sk ok ok 3 3k ok 3 ok ok ok ok ok sk sk ok /

void GenerateRandomPattern(int k)

{
long *idum,m;
int 1i;
idum = &m;

*idum = k;

for(i=0; i < size; i++){
x[i] = 2.0*ran3(&m)-1.0;

}

for(i=0, Norm=0; i < size; i++){

Norm = Norm + x[i]#*x[i];
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for(i=0; i < size; i++){

x[i] = x[i]/sqrt (Norm) ;

}
/3K 3kok sk sk ok sk ok sk e ok ok sk ok sk ok sk ok ok 3 3k ok 3 ok 3 ok ok 3 ok ok 3 ok sk ok ok sk ok ok 3 ok ok 3k ok ok sk ok ok kok /
/% Set initial Teacher’s weight vector */
/Ko Kk ok ok ok ok Kok ok ok K Kok KoK ok ok ok ok ok Kk ok Kok KoK ok ok Kk ok ok Kok ok KoKk Kok ok ok /
void SetInitial()
{
long *idum,m;
int 1i,j,k;
float JOnorm;
idum = &m;
*idum = -SEEDINITIAL;
for(i=0; i < size; i++){
JO[i] = 2.0*ran3(&m) -1.0;
}
for(j=0, JOnorm=0; j < size; j++){
JOnorm = JOnorm + JO[j1*JO[j];
}
for(k=0; k < size; k++){
JO[k] = JO[k]*sqrt(size)/sqrt(JOnorm);

}
/K 3Kk ok ok ok ok ok ok ok ok K ok ok sk oK K ok ok ok ok 3k ok ok ok oK K K ok ok ok 3k K ok ok ok ok K K ok ok ok K ok ok ok ok ok /
/* Set initial Student */
/3 kokok ok sk sk o sk sk ok sk ok ok stk sk ok ok sk ok sk ok ok sk ok ok stk ko ok ok k ok /
void SetInitialStudent(float d)
{
int 1i,j,k;
float Jnorm;
long *idum,m;
idum = &m;
*idum = -SEEDINITIAL_S;
for(i=0; i < size; i++){
J[i] = 2.0*ran3(&m) -1.0;
}
for(j=0, Jnorm=0; j < size; j++){
Jnorm = Jnorm + J[j1*J[j];
}
for(k=0; k < size; k++){
J[k] = J[k]1*(d)*sqrt(size)/sqrt(Jnorm);
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/******************************************************/

/* Calculating local fields */
/K 3Kk ok ok ok ok o ok ok ok ok ok ok ok oK K ok ok ok ok 3k o ok ok ok oK K K ok ok ok 3k ok ok ok ok K K ok ok ok kK ok ok ok ok /
[k gooOooOooooOoOoOooo0g ——————————-- */
void LocalFieldT()
{

int i;

for(i=0,hT=0; i < size; i++){
hT = hT+ JO[il*x[i];

VESEEEE oooooooooooogn ------—---- */
void LocalFieldS()
{
int 1i;
for(i=0,hS=0; i < size; i++){

hS = hS + J[i]l*x[i]*sqrt(11)/sqrt(size);

}

/K 3Kk ok ok ok sk ok ok ok ko ok ok sk oK K ok ok ok ok 3k K ok ok KK K ok ok ok ok 3 K oK ok kK K ok ok ok ok 3 K ok ok kK Kk ok ok ok /
/* Calculating Teacher’s OutPut */
[ F AR R KRRk KRR Kk SRR Kk KKk KRRk Kok ok

void TeacherOut ()

{
if ((hT > 0 && hT < a) || (T < -a)){
QutTeach = 1;
Yelsed{
OutTeach= -1;
}
}

[ F kAR KKKk KRR K kKRR KRR SRR KR KKK Kk /
/* Calculating Student’s OutPut */
/K 3Kk ok ok sk ok ok ok ok Kk ok ok ok oK K K ok ok ok 3k 3 oK ok kK K K ok ok ok 3k K ok ok koK K ok ok ok kK ok ok ok ok k ok /

void StudentOut ()

{
if(hS > 0){
OutStudent = 1;
Yelsed{
OutStudent = -1;
}
}

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

/% Condition for updating the weight of the Student */

3Kk ok sk sk ok sk ok sk e ok ok sk ok ok ok ok sk ok 3k 3k ok ke ok K ok ok 3 ok ok ok ok K sk ok k sk ok 3k 3k ok sk ok ok ok ok ok ok ok ok /
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void CalDelta()

{
if (OutStudent*0utTeach < 0){
Delta = 1;
Yelseq{
Delta = 0;
}
}

/K 3Kk ok ok ok sk o ok ok ok K ok ok ok oK K ok ok ok ok 3k ok ok ok oK K K ok ok ok 3k ok ok ok ok K K ok ok ok ok ok ok /
/* Update rule of the Student’s weight */
[ F kAR ko kKK kR kKRR Sk kKK Sk kKK kR KK Kk ok

void Update()

{
int 1i;
for(i=0; i < size; i++){
J[i] = J[i] - Delta*OutStudent*x[i];
}
}

[ ko sk sk ok sk ok o ok sk sk ok sk sk ok sk sk ok sk sk ok sk ok sk sk sk sk ok sk sk sk ok sk sk ok sk sk sk sk sk ok sk ok ok sk ok sk ok /
/* Calculating the length of the Student’s weight vector  */
/**************************************************************/
void Callength()
{

int i;

for(i=0,11=0; i < size; i++){

11 = 11 + J[il*J[i];

}
L = sqrt(11)/sqrt(size);
}

/K kK ok K ok K ok kK ok KK R ok ok KR ok ok KR ok ok KR ok ok ok K ok ok ok K ok ok ok Kk Kok Kk ok Kk Kok ok
/* Calculating the overlap bewteen the Teacher and the Student */
Kbk sk sk ok sk ok sk ok K ok sk ok ok ok ok 3k 3k ok 3k 3k ok ok ks ok ok 3 ok ok 3 ok ok k sk ok k sk ok 3k 3k ok 3k ok ok 3 ok ok ok ok ok ok k sk ok sk k /

void CalOverlap()

{
int i;
for(i=0,Q=0; i < size; i++){
Q =Q + (JO[11*J[i]/sqrt(11))/sqrt(size);
¥
}

/ 3Kkok sk sk ok sk ok sk ok K ok sk ok ok o ok k ok 3k ok Kk ok sk ok ok 3 ok ok 3 ok ok K sk ok k 3k ok k ok ko ok ok ok ok %k /
/* Main program */
/KK Kk Kok Kok Kok ok ok kKoK K ok kKKK o KK koK ok KKK KSRk ok KoK ok KRk ok Kok Kok [

main()

{
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FILE *pf;
int i,imax,c;
float d;
imax = 200000;
d=2.00; /x000000000000x/
SetInitial();
SetInitialStudent(d);
CalLength();
CalOverlap();
if ((pf = fopen("on-b.dat","wt")) != NULL){
fprintf (pf,"\n %f %£f", L,Q);
}
fclose(pf);
if ((pf = fopen("on-b.dat","wt")) != NULL){
for(i=0; i < imax; i++){
GenerateRandomPattern(-i);
LocalFieldTQ);
LocalFieldS();
TeacherOut () ;
Student0Out () ;
CalDelta();
Update();
CallLength();
CalOverlap();
/¥ 00000000000000000, soo0d0d0D00O0000OOnO =/
/+ 0000000000D0000O, fmod(i,5000) 0 fmod(i,1) OODO OO =/
if (fmod (i,5000)==0){fprintf (pf,"\n %f %f",L,Q);}

}
fclose(pf);
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