HOKKAIDO UNIVERSITY

Title 2004 BHRIZERER/— b

Author (s) HE, f#i—; Inoue, Jun-ichi

WS ERIEZEEDR—ALA~R— http://chaosweb. complex. eng. hokudai.ac. jp/~j _inoue/ HHEHE LTIV
Description O—RTEEY,
http://chaosweb. comp lex. eng. hokudai.ac. jp/~j_inoue/

Issue Date 2004
Doc URL https://hdl. handle.net/2115/370
Rights(URL) https://creativecommons.org/licenses/by-nc-sa/2.1/jp/
Type learning object
File Information konton2004 9.pdf, ZEIEFERER/ — b

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




0000000 D000 #9(O0O00)

oo .00 0od (DDDDDDDD 8—13)
URL : http://chaosweb.complex.eng.hokudai.ac.jp/”j _inoue/

gob1vb 10 310

0 O
310 00000000000000 ... o0 122
3101 OO0O0O0D00O00000 ... 0o e 122
3102 O0O00O000 .« .o e e 122
3103 O00O00O00OO0O ..o e e 124
3.104 O00OOO0D0D0O0O0O HebbODOOODODO . ..o oo oo e e 126
311 00 : 0000000000000000000  «~ .+« . o000 oo oo oo oo 128

3.10 UD0O0OOoooooooooon
3.10.1 0O0OO0OOOOOOOOOOO

0o000o0o0oo0oo0oU000 K=3000O0OoooOo (boooOoooooo)oooooo, oo
000o0ooo2¥000000000000000,0000000000000,000000000
oboobooooooooooboobo,0oboobooobooooobooobooboboo,onbon
obooboobobooboobooboooobooooooooooooboOob.boob,boobon
ugbobdeeb0obooooboboboboo,obobobooobob.obobboobobobob
gbogobooboooboboo,obooboboobobobobbooboboboob,bboboboo
00.000000000000O000000 e.=P/NO eOOOOODOOOODOOOODO.

a-la = a/2 222 - ZG—Z2
a) = V D=+ [ Dra—2) (s1)

000, Dz=dze*/2/y/2r000. 000,00 (81)00 «00000000000000000. O
000 1600000.0000,e—0c00000000000000000000000000O00
0.00000,00000000000000000¢<0c0000000000000000000
0,0000000000000000000000000000.000,0000000000000
00000000000000000000000.

3.10.2 OOOOOOODO
gbooobO,b00b0o0o0ooobooooooooon .

I = g™ O(=Tu(v)S(w)S (w)x (82)

122



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

11 T T T T T

10 + ]

=PIN
~
T
1

alpha
[}
T
1

0 16: 0000000000000000000000000 a.=P/NOODDOOO «000. 00000000 a— o000
Oa.=200000.

goooo,0oooooboooboooooooboooboo. oo, 00000000 JOobooOoobDo
gboooboo,0b«c0000000000O0O0DO010000.000,000,00000000000
ooo0oooOoO00oooObO00ooob0 0000000 JOODOOO,DO000DOOOOODO
gbooooboo,boo,boobboobooboobbobo,booboo,0bobb0odl o0
000,000000000 (82)00000000000O0, 000000000 0UDO0O0ODO0ODODOO
0000.000,000000000000000DO0,00D0,000000yg(e)0000D0O0OOO
0O0.000,0000000000000 (82)00ooooooao.

I = T — g(a) O(=Tu(v)S(u)S(u)z (83)
000,¢()000000000000 «000000000,000000000000000000
00000,00000,00000000000000000000000000,000000000
(83)0000000000,R,I000000000000000.000000,00000 g(e)000
0000000

% - = [—§g<a>2Ea<R> + g(@)[Fu(R)R — Ga(Rw} = L(g(a)) (84)
« 2 a
% — % [w —g(a)Fa(R)l] (85)

O000000.000,E,(R)UD,00000000 (00000 #8))000000O000O0ODODOO
00000o0o00. 000,000000000000000000 y()ODOOODOOOOODOUOOO
gbooooO,00b00booooobooboboooooboboooboooboo,obobooooobooon, o
OO000D0O000.000,00000adhocO0DOO0O00O0DOOOOODODO,00D0O00O0,DO
gbooooboobooboooooobooboobbobobooboobboobo.booboon
gbooobooo.

ugbo 1230000



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

3.10.3 0OOOOOOOOO

0000000,00000ae0a>ap=08000000000,00,000000000 RO
R=1000000000000000,000000000000000000 €n,00000. 00
0,0000000,RO0000 0000000000 :dR/de0000000000000. 000
0000 RODOOOOOD (84000000 L(ye))DDOOO0O0O0D000¢0000000000.
000,000 0L/9g=00000000,0000000 g(o)000000000000000000
oo.
Jopt(a) = [F“(ZE %(R)”
00011000 (85)0000,a00000000,00, E(R),F.(R),G.(R)0,RO0O0O (84)00
00 «0000000000,00000000000000 gop(e) 000000 «00000000
000000.00(86) 0000000 (84)(85)0000000000000000000000000
00.000,0000000000000,(84)00 (8500000000000

AR [Fu(R)R—G4(R)R (87)
dl [Fo(R)R + Go(R)]l

ocooo,0o000b0O000O000O0oO000, RI0b00Ob00b0bOO0, 000000 bb00oOoDbbooon
oo

(86)

(1+ R)~ (/A — R)AI-A/AR — (] (88)

DDDDDDDDDDDDDDDDD.DDD,CDDDDDDDDDDDDDDD,A:1—2A:1—2e_a2/2
goo.

O00,000000000000 gpt(e) 0000000000000 DOOOOOOODOO,00000
00000 gop(@) 00 0000000DOO0D0O0O0O0O00ODOOOO0OOODOO. 00O, 00D0O0000
gboooooooo

gla) = (o)l (89)

0000000,9(e)000 «*000,00000 40000000000 g(e)000000000O
goooooooboboooooooo. obooboowooobo. oboooboboooobooo,ooon
000 oOo(1)0ooDo00 k=0500000000000000000,k=0100000000000
oooooooooooobOo,0b k=1200000000000000000O0O00,00000DAO
oO0.000,k=0500000000000,00000000O0DO00DDODOODDODOOODOOO
O : gopt(@) 0 gla) =1 %> 00000000000000000DO. 0D00,0 180,0000000
000 (e=00) 00000000000 OOOO0OOOO. DUCOOO,0000000000OD0OOO
000000000000 g(a)=17%000000000000.
Ub00,e=00000000000000,a—o0c0c0000000O000O0O0O

4

6 = —a ! (90)
00000000, '0000000000. 000000 10000000000000000000
00000000000000000000000 « Y3 000000000000,00000000
00000000000000000,0000000000000000.00,0000000000
oooooon

—16/a?

Jopt = 2cv 27Te (91)

«

ugbo 1240000



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

0.5 T T T T T T T

0.45

xR
PPOO

0.4 .
0.35 —

0.3 perceptron train. : a=inf E

Eg

PO KX K~ 5 =X A
| 1 1

O B e et

0 50 100 150 200 250 300 350 400
alpha

0 17: 000000000000000000000 g(e)=Ile~*00000000000000000000. k=0.1,0.5,1,1.2
oooooo.

0000000.000,c0000000000000000.0000,0 1800000000000
0,g9(a)=1a%50 gou(a) 0000000000000000. 000,000 O(1)00000000
gopt 0 1o 05 00000000000000000,00000000000000000000000
00100 (91)0000000000000000. 000,000000 18000000000
0000,«0000000000000.0000000,00000000000000000000
000 g 0000000000000000000000D00,00000000000000000
oooo.

000000000000000007?=10000000,000000190000.00000
g=lo~*00000,k=05100000000000,000000000000000,00000
00 emin 00000,k=1000000000000000000.00,¢000000000000
000 g 00000, 00000000000000000000000000O000000000O0
0000 ¢, 0000000000. D000D00000000000000000000000000
000000000D000000

¢ — ?%T%—FQH(@) (92)

D00 (000,A=e/2 H(a)= [Fdze*/?/y/2r00000000), /20000000000
0000 éniny 000

0000000000 g, 0000000000000, 00,000 ROODOOO

Vor a-2A/(1-22)

Jot = TTOAT a (93)
I = cqo28/0-24) (94)
2nH(a) 1
= 1 _—— —
R (1-2A)2« (95)

ugbo 1250000



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

05 T T T T T T T
optimal rate —+—
I k=0.5 ---x---
045 % E
04 ¥ E
0.35 ¢ E
03 k perceptron train. : a=inf E
S 025k i
02 & ]
0.15 ¥ -
0.1 ]
0.05 E
0 50 100 150 200 250 300 350 400
alpha

0 18: 00000000 gopt 000000 g=1a"%5000.

00000000,0000010a<aq=+2log20 RO 1000000000000000000
00 (019 (0)00).

3.104 0O0OO0ODOOOUOO HebbOOOOOO

o0o0o0oQ0O00O0O,000000000000000 dR/da = L(g())DODODOOOOODOOO, O
goooooooob,bbbbooooooooooooobo. boo, 0000000 ooob,
a>a,,=0800000000000000,e<a00000,0000000000000

Emin E.(R.) (96)

[21log2 — a?

000000.000,0000dR/de000000000OO0DOOOOODOUODOODOOUDOO.

O00,0000HebbOO0O0DOOOOOOOODDOOOOOO0O0 a<a=+2log2000000
00000 €, 000000000000, [D0O0O0OO #A8]00000000OO0O, 000000000
goooo

€g = €Emin
16log2+/21log2 — a2 1 log 2
6log 20g a [1—@ (2,510g2>] exp {—8\/0_‘% V2log?2 — a2y« (98)
a Ta

0000000.000, Q(z,2) 0

Qz,z) = F(lz) /:Oett21dt (99)

OO0000ooO00poo0o0ooo00. bb0,e<a 000000000000 HebbOOO g=10
gbooobooobooboobobbooboon.

ugbo 1260000



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

0.58 T

3e+09

T
SOOIV

| 00000000 (O

"""" 2.5e+09 |

0.54 perceptron train. : a=1

0.52
optimal rate —+— 2e+09 -

K=0.5 -

05 k=1.0 ---*---

0.48 P, —  15e+09 [

Eg

A L e Koo Heeeeeeeee [EREEEEEEE *oooeee ]

0.46 |-
1le+09
0.44 -
0.42
5e+08 -
0.4 |

0.38

L L L L L L L L L
0 100 200 300 400 500 600 700 800 900 1000 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
alpha R

0 19: 00000000 e=1000000000000000. g=1a~*00000,k=05,10000000, gops 00
000 (D). 0000000000000000000 RIOOOOOOD.

O00,a2=080<a<anq =+2log200000000000000000000000 R=100
gboo,0bo0booboobgooboboobooboobo.obo,bo0obOoboobobooboo
HebbOOOODOOOOOOOO,0D00000000000O0,00000000O0DDD,00000O
goooooo.

gboo,gbooooooooboboobdbobdg=10000000000000O00O0DOODOO
gbooobog,g0oboobgooobobbooboobooboob.ob0,o0boboobooboo

€g = 2H(a)+ % exp (—%) (100)

O0000000. 000000 ¢g=10000000000 (98) 00000000, 00000¢9=10
000000 «000 a1 =+2log20000000,000000,e=a400000000000,0
O00e VoOOOODODOOODOO. 000,0000000000OD0O0O0UOooooOoOoog, (100)0
O0000000,e0000000 exp(—a/m)000000000O0O0OOOOOOOOOOOO.

go,00o00oboooooboboomoooooobobooooooobobo,ooooooboo
gboooooooboboooooooooobobo. ocobobOoboobooboobobOoboooon
0000000« Y/30000,0000000000000« '0000000,0000000000
ooooo,0000bo0. 00D, b00b00bbebb00bO00obOOobobD,b00bboobbo0og
goooooooooogooooooooOooOoooo ooooo0oOoooooboDooboOoogooo
gooxwooooooooooOoQoOoOoo0. oog,000000000 OO OOOOOOO,
[0000O00)]A000)0o000000000O0O0OUOOO. ODO,000000D0O0OUODOO0O
0,/00000000000000000O0000O0DO0OO0OD. O0,0000D0000,000000
0000000000, 000000o000o0o00oUooO00DUooOooULO,0000U0 (Dooo
00)0000000000000O000O00O00000DO0O0UD0. D000 0O0DOooDOoUoooooo
gooooooboooooooooobooobooooboob,0oo0bbooboL0,0boobobooobo
ooboooooooboboobooooooooooboooooobooobooDbOoOobD. oo, 00bDOoOoDbO
obooboobobooboooboooooobobooobooboooobo,0boobooobbobobooobn
oboobobOooboooboooboooobooooboooooboooobooo,oobobobo0ooooboooonoa
oo,000g0boo0oboooboooooboo. oo oooooboobooobDoOoboOoDo
ooooooo0oooo,0o0o000boo0o cCcpUODDOOOOODOOODODODOOO.

ugboo 12voood



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

613: \

00o0000o00o0ooO0oO00oO00o0od0 g()ODOODO, D000DOO0DOODODODOOOO
ocoooobo,000000000000D0.D000,00000D0000HebbODOOOODO
O0.000,00000HebbOOODOOOODO gle)0OOO

J = I 4 g(a) T (v)z

l
gla) = ok
o000, k000000000 00000. 0DO00,000000 [IZII] 12]|]|Z||Z||Z||Z||]|ZI|ZI|ZI|ZIEI
00000000000, 000000. 000000000 0O0OOO0OU0O0OO0OOOOOOOOoOOn

o0o00oo0ooO0o0U0ooO0oOoU0oooOoOoUOo,0O0,00o00oo00 (0200000000

QDDDDDD. /

(0): 0000000 (enlinec)000000OO0DODOOOODO :
http://chaosweb.complex.eng.hokudai.ac.jp/”j_inoue/KONTON2004/konton2004.html

oboobooobooboooo,obobooobooboooooooobo,b0boooboobooobooooa.

3.11 00O :00b0bObuodgbbbbouoabboo

gboooooobooboboboooboooboobooooboooboobOoooo200000. 0000
o,0bbooooboboooboobobooooo.

1 T T T T T T

09 o perceptron train. a=inf -
0.8
0.7

0.6 |

04
0.3
0.2

0.1

0 20: 00000000000000000D00000000000. 00000000 RIDOODODOO. 00000 N = 5000
g0o0o0o0O0.000000000O0DOO0O0O0O00000O0DOO.

ugbo 1280000



oboo ooboobooo 2004 00000000 part3 (00 : 00 O0O)

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

/% 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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