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8 Looon

8.1 0000ODOODOODODO(OO)

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

#define J 1.0
#define Tmax 1.0
#define a 0.1

#define dt 0.01 //000000
#define n 100 /0000000000000
#define e 0.00001 /000000000

void F(double x, double *I0x, double *I1x, double *IOxh, double *Iixh);
double IO(double x, double phi);
double I1(double x, double phi);
double IOh(double x, double phi);
double Ilh(double x, double phi);
double h = 0.01; //0000000000
double pi;
int main(void){
FILE *filel;
FILE *file2;

int i1il1, 1i2;

int i, t, k;
double T;

double I0x, Ilx, IOxh, Iixh;

double I, Ih;
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double f, fh, df;
double A;

double sum;
double R, x1, x2;

double b;

double Rlimax, Rlmin;
double R1R, R2R, R1I, R2I;
double R1, R2;

pi = 4.0*atan(1.0);

file2 = fopen("p2aO_REN.txt","w");

x1
x2

10.0;//000000D000DOODDOOODOOO
10.0;//0000000000O0O0OOOOODO

for (t=0;t<Tmax/dt;t++){
T = (t+1)*dt;

for(i=0;i<n;i++){
F(x1, &IOx, &Il1x, &IOxh, &Iixh);
I =1I1x / I0x;
Ih = I1xh / I0xh;

f = x1*T/((1+a)*J) - I;
fh = (x1+h)*T/((1+a)*J) - Ih;

df = (fh-f)/h;
A =f / df;
x1 = x1 - A;
if (fabs(A)<e){
iil = i; /0000000000000
break;
}y// if0000
Yy //i0000000

[11111771777717
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for(i=0;i<n;i++){
F(x2, &I0x, &Il1x, &IOxh, &Iixh);
I =1I1x / I0x;
Ih = Iixh / IOxh;

f = x2xT/((1-a)*J) - I;
fh = (x2+h)*T/((1-a)*J) - Ih;

df = (fh-f)/h;
A=f / df;
X2 = x2 - A;
if (fabs(A)<e){
ii2 = i, /0000000000000
break;
y// if0000
Yy // i0000000

sum = x1*x1 + x2*x2;
R = sqrt(sum * 0.5)*T/J;
R1 = x1xT/(2xJ);

b = pow(x1*T/J,2.0)-R*R;

Rimax = sqrt((R*R + sqrt(pow(R,4.0) - b*b))*0.5);

sqrt ((R*R - sqrt(pow(R,4.0) - bxb))*0.5);

Rimin

if (x2>0.000001){
printf("%f %f \n", T, R);
fprintf(file2,"%f %f \n", T, R);
}
Yy /TOO0D00000
fclose(file2);
return O;

/00000000000 000000000000 =/
void F(double x, double *I0x, double *Ilx, double *IO0xh, double *Ilxh){
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int j;

double aa, bb;
double h2 , nn;

double pl, p2, p3;

double ql1, 92, g3;
double r1, r2, r3;
double s1, s2, s3;

double u;

pi

aa
bb
nn
h2

pl
ql
rl
sl

p2
q2
r2
s2

4 .0*atan(1.0);

0.0;

pi;

4.0; /00000000000
(bb-aa)/(2.0*nn) ;

I0(x,aa) + I0(x,bb);
I1(x,aa) + I1(x,bb);
I0h(x,aa) + IOh(x,bb);
I1th(x,aa) + I1h(x,bb);

0.0;
0.0;
0.0;
0.0;

for(j=0;j<nn;j++){

u

p2

q2
r2
s2

aa + h2 * (2*j+1);

= I0(x,u) + p2;
= I1(x,u) + q2;
= I0h(x,u) + r2;
= I1h(x,u) + s2;

0.0;
0.0;
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r3 = 0.0;

s3 = 0.0;

for(j=0;j<(nn-1.0);j++){
u = aa + h2 *x (2%j+2);

p3 = I0(x,u) + p3;

g3 = I1(x,u) + g3;

r3 = I0h(x,u) + r3;

s3 = I1lh(x,u) + s3;
+
*I0x = (pl + 4%p2 + 2*p3) * h2/(3*pi);
xI1x = (ql + 4%q2 + 2%q3) * h2/(3*pi);

xI0xh = (rl + 4xr2 + 2*r3) * h2/(3*pi);
*I1xh = (sl + 4%s2 + 2%s3) * h2/(3*pi);

double IO(double x, double phi){
double I00;
I00 = exp(x*cos(phi));

return I00;

double I1(double x, double phi){
double I01;
101 = exp(x*cos(phi)) * cos(phi);

return I01;

double IOh(double x, double phi){
double IO0Oh;
I00h = exp((x+h)*cos(phi));
return I0Oh;

}

double Ilh(double x, double phi){
double I01h;
I01h = exp((x+h)*cos(phi)) * cos(phi);
return I01h;
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8.2 JUOODOOOOOOODO(@WOOO)

#include<stdio.h>
#tinclude<stdlib.h>
#include<math.h>
#include <time.h>
#include "MT.h"

#define nMAX 10000

#define p 2

#define J 1.0

#define a 0.1

#define mcs 10000 //0000O00OOOODO
#define Tmax 2.0

#define h 0.05

#define samp 50

int main(void)

{
FILE x*fp;

int t;
double T;

int n, i, j, k, 1, 111;

double phi[nMAX+1];

double Rc[p+1], Rs[p+1];
double newRc[p+1], newRs[p+1];
double H;

int z;

int gzi[p+1] [nMAX+1];
double sigl, sig2;
double N2Rc2, N2Rs2;

double dphi, dH, cphi, cH;
double cRc, cRs, cRc2, cRs2;
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double r;
double B;
double pi = 4.0*atan(1.0);

double R[p+1];
double sum, RR;

double Xbar, RRbar;

double w2, w;
double s;
double q;

double Q, rl, r2;

/* 000000 =/

init_genrand(1);

/ 00000000 =/
Q = (sqrt(a)+1)*0.5;

/« 00000T %/
for(t=0;t<Tmax/h;t++){
T = (t+1)*h;
B = 1/T;

/x gziO OO =/
for(i=0;i<nMAX;i++){
rl = genrand_reall();
for (k=0;k<p;k++){
r2 = genrand_reall();
if(r1<0.5 && r2<Q) gzilk+1][i+1] = 1.0;
if(r1<0.5 && r2>=Q) gzilk+1][i+1] = -1.0;
if(r1>=0.5 && r2<Q) gzilk+1][i+1] = -1.0;
if(r1>=0.5 && r2>=Q) gzilk+1][i+1] = 1.0;
}

RRbar = 0.0;
w2 = 0.0;
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[11717177717777717777717/7777/1/77/717/7/7/7
/000000 =/
for(g=0;q<samp;qg++){

/¥00000x*/
for(i=0;i<nMAX;i++){

phi[i+1] = 2 * pi * genrand_reall();
}

/¥ 000 Rc,RsO OO =/

N2Rc2 = 0.0;
N2Rs2 = 0.0;
for (k=0;k<p;k++){
sigl = 0.0;
sig2 = 0.0;

for(i=0;i<nMAX;i++){

sigl = gzil[k+1] [i+1] * cos(phi[i+1]) + sigl;
sig2 = gzil[k+1] [i+1] * sin(phi[i+1]) + sig2;
}
Rc[k+1] = sigl / nMAX;
Rs[k+1] = sig2 / nMAX;

N2Rc2 = sigl * sigl + N2Rc2;
N2Rs2 = sig2 * sig2 + N2Rs2;
+

/x 000 HOOO =/
H = -J *x (N2Rc2 + N2Rs2) * 0.5/nMAX;

Xbar = 0.0;
for(1=0;1<mcs;1++){
/ z0OOOO0O =/
for (n=0;n<nMAX;n++){
z = nMAX * genrand_real2() + 1;

dphi
cphi

2 * pi * genrand_reall();
phil[z] + dphi;
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cRc2 0.0;
cRs2 0.0;
/* OO Rc,Rs 00O OOOO =/
for (k=0;k<p;k++){
cRc = Rclk+1] + (gzil[k+1] [z]*(cos(cphi)-cos(phi[z]))/nMAX);
cRc2 = cRc * cRc + cRc2;

cRs = Rs[k+1] + (gzilk+1] [z]*(sin(cphi)-sin(phi[z]))/nMAX);
cRs2 = cRs * cRs + cRs2;

newRc [k+1]
newRs [k+1]

cRc;

cRs;

/x 00000 HOOO =/

cH = -J*nMAX*(cRc2 + cRs2)*0.5;
dH = cH - H;
/* OO0 %/
if (dH<0){
phi[z] = cphi;
H = cH;
for (k=0;k<p;k++){
Rc[k+1] = newRc[k+1];
Rs[k+1] = newRs[k+1];
}
}
/* OO0 %/
elseq{

r = genrand_reall();
if (r<exp(-B*dH)){
phi[z] = cphi;
H = cH;
for (k=0;k<p;k++){
Rc[k+1] = newRcl[k+1];
Rs[k+1] = newRs[k+1];
}
}
/x 000 %/
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else;

/ 000000000000 R =/
if (1==mcs*0.5){
sum = 0.0;
for (k=0;k<p;k++){
R[k+1] = sqrt(Rc[k+1]*Rc[k+1] + Rs[k+1]*Rs[k+1]);
sum = R[k+1]*R[k+1] + sum;
}
RR = sqrt(sum);
Xbar = RR;

111 = 1;
}
Y} //n0000

/00000 (R)OOO
if (1>mcs*0.5){
/* ROODOOOO =/
sum = 0.0;
for (k=0;k<p;k++){
R[k+1] = sqrt(Rc[k+1]*Rc[k+1] + Rs[k+1]*Rs[k+1]);
sum = R[k+1]*R[k+1] + sum;
}
RR = sqrt(sum);

Xbar = Xbar + (RR—Xbar)/(111+1); //00000 00O OOXbarl
111 = 111 + 1;

y /710000

RRbar = RRbar + (Xbar-RRbar)/(q+1.0);
w2 = Xbar*Xbar + w2;

}y,//00o0o0o0oogo

=
I

w2 — samp*RRbar*RRbar;
sqrt (fabs(w)/(samp-1.0));

n
Il
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printf("%f %f %f \n",T,RRbar,s);
fprintf (fp,"%f %f %f \n",T,RRbar,s);
Yy //T0000

return O;

8.3 R, UOU000000000O0

#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include <time.h>
#include "MT.h"

#define pMAX 100

#define nMAX 8000

#define J 1.0

#define T 0.1

#define a 0.0

#define mcs 20000 //0000O00OO0OO
#define samp 10 //0000O0

int main(void)
{
FILE *filel; /x OOO0ODODOOO =%/
FILE *file2;
FILE x*fp;
char filenamel[20]; /x 2000000000 0O0OOO0O =/
char filename2[20];
char filename3[20];

int n, i, j, k, 1, s;

double phi[nMAX+1];

double Rc[pMAX+1], Rs[pMAX+1];
double newRc[pMAX+1], newRs[pMAX+1];
double H;

int z;
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int gzi[pMAX+1] [nMAX+1];
double sigl, sig2;
double N2Rc2, N2Rs2;

double dphi, dH, cphi, cH;
double cRc, cRs, cRc2, cRs2;

double B = 1/T;
double pi = 4.0*atan(1.0);

double R[pMAX+1];
double sum;
double RR, RRbar;

int p, q;
double MAX, max;

int first, second;

double Q;
double rl1, r2;

double dRmu;

/ 00000000 %/
Q = (sqrt(a)+1)*0.5;
[117171777777777777777777777777777777777777777
for(q=2;q<=pMAX;qg++){
P =4q;
/* 000000 */

init_genrand(1);

sprintf (filenamel, "p=%d.txt",p);

filel = fopen(filenamel,"w");

sprintf (filename2, "p=Yd_time.txt",p);
file2 = fopen(filename2,"w");

sprintf (filename3, "p=Yd_time_R.txt",p);
fp = fopen(filename3,"w");
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/x OO00O00O00O00 =/
for(s=0;s<samp;s++){

/* gziO OO */
for(i=0;i<nMAX;i++){

rl = genrand_reall();

for (k=0;k<p;k++){
r2 = genrand_reall();
if(r1<0.5 && r2<Q) gzilk+1][i+1] = 1.0;
if(r1<0.5 && r2>=Q) gzilk+1][i+1] = -1.0;
if(r1>=0.5 && r2<Q) gzilk+1][i+1] = -1.0;
if(r1>=0.5 && r2>=Q) gzil[k+1][i+1] = 1.0;

}
/ 000000000000000 =/
for(i=0;i<nMAX*0.5;i++){
if (gzi[1]1 [i+11==1.0){
phil[i+1] = 0.0;
}
else phil[i+1] = pi;
}
for (1=nMAX*0.5;i<nMAX;i++){
if (gzi[2] [i+11==1.0){
phi[i+1] = 0.0;

}
else phil[i+1] = pi;
}
/* OO0 Rc,Re 000 =%/
N2Rc2 = 0.0;
N2Rs2 = 0.0;
for (k=0;k<p;k++){
sigl = 0.0;
sig2 = 0.0;

for(i=0;i<nMAX;i++){

sigl = gzil[k+1] [i+1] * cos(phi[i+1]) + sigl;
sig2 = gzil[k+1] [i+1] * sin(phi[i+1]) + sig2;
}
Rc[k+1] = sigl / nMAX;
Rs[k+1] = sig2 / nMAX;
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N2Rc2
N2Rs2

sigl * sigl + N2Rc2;
sig2 * sig2 + N2Rs2;

/* OO0 R1,R2,RO00 =*/
sum = 0.0;
for (k=0;k<p;k++){
R[k+1] = sqrt(Rc[k+1]*Rc[k+1] + Rs[k+1]*Rs[k+1]);
sum = R[k+1]*R[k+1] + sum;
}
RR = sqrt(sum);
/* 000 HOOO %/
H = -J * (N2Rc2 + N2Rs2) * 0.5/nMAX;

for(1=0;1<mcs;1++){
/ 2000000 =/
for(n=0;n<nMAX;n++){
z = nMAX * genrand_real2() + 1;

dphi = 2 * pi * genrand_reall();
cphi = phi[z] + dphi;

cRc2 = 0.0;

cRs2 = 0.0;

/* OO Rc,Rs 00O OOOO =/
for (k=0;k<p;k++){
cRc = Rclk+1] + (gzilk+1] [z]*(cos(cphi)-cos(phil[z]))/nMAX);
cRc2 = cRc * cRc + cRc2;

cRs = Rs[k+1] + (gzilk+1] [z]*(sin(cphi)-sin(phi[z]))/nMAX);
cRs2 = cRs * cRs + cRs2;

newRc [k+1]
newRs [k+1]
}
/* 00000 "OOO */
cH = -J*nMAX*(cRc2 + cRs2)x*0.5;
dH cH - H;
/* OO0 %/
if (dH<0) {
phi[z] = cphi;

cRc;

cRs;
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H = cH;

for (k=0;k<p;k++){
Rc[k+1] = newRc[k+1];
Rs[k+1] = newRs[k+1];

}
/* OO0 %/
elseq{
rl = genrand_reall();
if (ri<exp(-B*dH)){
philz] = cphi;
H = cH;
for (k=0;k<p;k++){
Rc[k+1] = newRc[k+1];
Rs[k+1] = newRs[k+1];
}
}
/* OO0 %/
else;
}
Y/nOOOO

if ((1+1)%100==0){

/* RmuMAXO OO OOO */
printf("%d ", 1+1);
fprintf(file2,"%d ",1+1);
fprintf (fp,"%d ",1+1);

MAX = -1;
sum = 0.0;
for (k=0;k<p;k++){
R[k+1] = sqrt(Rc[k+1]*Rc[k+1] + Rs[k+1]*Rs[k+1]);

printf ("%f ",R[k+1]);
fprintf(file2,"%f ",R[k+1]);

sum = R[k+1]*R[k+1] + sum;

if (MAX<R[k+1]){
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MAX = R[k+1];
first = k+1;

RR = sqrt(sum);

printf ("%f ",RR);
fprintf(file2,"%f ",RR);
fprintf (fp,"%f \n",RR);

printf("\n");
fprintf(file2,"\n");

max = -1;
for (k=1;k<p+1;k++){
if (max<R[k] && first!=(k)){
max = R[k];
second = k;

}
dRmu = MAX - max;
printf ("p=%d mcs=)d MAX=Yf max=)f dRmu=%f \n", p, 1+1, MAX, max, dRmu);
fprintf(file1,"%d %f %f %f \n", 1+1, MAX, max, dRmu);
}//1000 00 mes 000000
Y /mcsOOOOOOO
printf ("\n");
fprintf(filel,"\n");
printf ("\n");
fprintf(file2,"\n");
printf ("\n");
fprintf (fp,"\n");
}Y//sample DO O DOOOO
fclose(filel); /+ OJOOOOOOOOO x/
fclose(file2); /+x OO0 0OO0OOOOO0O =/
fclose(fp); /+ 0000000000 =/
Y /pOO0ODODOOO

return O;
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84 p=3000000000R

/* p3a0 000000 */
#include<stdio.h>
#include<stdlib.h>
#include<math.h>

#define J 1.0
#define Tmax 1.0
#define a 0.1

#define dt 0.01 /000000
#define n 100 //000000000ooou
#define e 0.00001 /000000000

void F(double x, double *I0x, double *I1x, double *I0Oxh, double *Iixh);

double IO(double x, double phi);
double I1(double x, double phi);
double IOh(double x, double phi);
double Ilh(double x, double phi);

double h = 0.01; //0000000000
double pi;

int main(void){
FILE *filel;
FILE *file2;

int iil, 1i2;

int i, t, k;
double T;

double I0x, Ii1x;
double I0xh, Ilxh;
double I, Ih;
double f, fh, df;
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double A;
double sum;
double R, x1, x2;

double ad, b, c;

double Rimin, Rlmax;

double R1R, R2R, R3R, R1I, R2I, R3I;
double R1, R2, RS3;

double R3II, R33, R333;

double G1, G2;
double X, Y;

pi = 4.0*atan(1.0);

file2 = fopen("p3aO_REN.txt","w");

x1
x2

20.0;//00000000O0ODO0OODOODO
20.0;//00000000000000OO00O0O

for (t=0;t<Tmax/dt;t++){
T = (t+1)*dt;

sum = 0.0;
for(i=0;i<n;i++){
F(x1, &IOx, &Ilx, &IOxh, &Iixh);
I =1I1x / I0x;
Ih = I1xh / I0xh;

f = x1xT/((1+3%a)*J) - I;
fh = (x1+h)*T/((1+3*a)*J) - Ih;

df = (fh-f)/h;
A=f / df;
x1 = x1 - A;
if (fabs(A)<e){
iil = i;
break;

Y /7 if0000
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y// 10000000

111117111111777
for(i=0;i<n;i++){

F(x2, &I0x, &Il1x, &IOxh, &Iixh);

I =1I1x / I0x;

Ih = Iixh / IOxh;

f = x2xT/((1-a)*J) - I;
fh = (x2+h)*T/((1-a)*J) - Ih;

df = (fh-f)/h;
A=f / df;
X2 = x2 - A;
if (fabs(A)<e){
ii2 = i;
break;
Yy // if0000
Yy // i0000000

sum = x1*xx1 + 3*xx2%x2;
R = (sqrt(sum)* 0.5)*T/J;

printf ("%t %f %f %f : Y%d %d \n", T, fabs(xl), fabs(x2), R, iil, ii2);
fprintf(file2,"%f %f %f %f : %d %d \n", T, fabs(xl), fabs(x2), R, iil, ii2

ad = (x1*xl - x2%x2)*pow(T,2.0) / (8*pow(J,2.0));
double RR = (sqrt(2)/4.0)*sqrt(24*axa + 8 - 8xT/J); //0O0

// printf ("%f %f %f \n", T, R, RR);

// fprintf(file2,"%f %f %f \n", T, R, RR);
y//TO0000000

//fclose(filel);

fclose(file2);

return O;

/ 00000000000000000000000 =/
void F(double x, double *I0x, double *I1x, double *IOxh, double *I1xh){
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int j;
double aa, bb;
double h2 , nn;

double pl, p2, p3;

double ql1, 92, g3;
double rl1, r2, r3;
double s1, s2, s3;

double u;

pi = 4.0%atan(1.0);

aa = 0.0;

bb = pi;

nn = 4.0; /00000000000
h2 = (bb-aa)/(2.0%*nn) ;

pl = I0(x,aa) + IO(x,bb);
ql = I1(x,aa) + I1(x,bb);
rl = IOh(x,aa) + IOh(x,bb);
sl = I1h(x,aa) + I1h(x,bb);
p2 = 0.0;

92 = 0.0;

r2 = 0.0;

s2 = 0.0;

for(j=0;j<nn;j++){

u

p2
q2
r2
s2

p3
q3
r3 =
s3

aa + h2 * (2xj+1);

= I0(x,u) + p2;
= I1(x,u) + q2;
= I0h(x,u) + r2;
I1h(x,u) + s2;

O O O O
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for(j=0;j<(nn-1.0);j++){
u = aa + h2 x (2%j+2);

p3 = I0(x,u) + p3;

g3 = I1(x,u) + g3;

r3 = I0h(x,u) + r3;

s3 = I1lh(x,u) + s3;
+
*I10x = (pl + 4%p2 + 2*p3) * h2/(3*pi);
*I1x = (ql + 4%q2 + 2%q3) * h2/(3*pi);
*I0xh = (rl + 4%r2 + 2%r3) * h2/(3*pi);
xI1xh = (sl + 4xs2 + 2%s3) * h2/(3x*pi);

double IO(double x, double phi){
double I00;
100 = exp(x*cos(phi));
return I00;

}

double I1(double x, double phi){
double I01;
I01 = exp(x*cos(phi)) * cos(phi);
return I01;

}

double IOh(double x, double phi){
double IOOh;
I00h = exp((x+h)*cos(phi));
return I00h;

}

double Ilh(double x, double phi){
double I01h;
I01h = exp((x+h)*cos(phi)) * cos(phi);
return I01h;
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