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[k KR R o K oK kK ok KKK ok ok KR ok ok kR ok ok KR ok ok ok ok ok Kok Kok kK ok ok
/* Algorithm for 2-spin problem */
/% J.Inoue */

/***************************************************/
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/KKK sk ok ok sk ook ok sk ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok sk ok ok ok ok ook ok Kok kR ok kok ok /
#include<math.h>

#include<stdio.h>

#include<stdlib.h>

/ Kkook sk sk ok sk ok sk ok ok sk ok sk ok ok ok ok 3 3k ok 3 ok 3 ok ok ok ok 3 ok ok k ok ok k ok ok 3k k ok %k /

[k ok Kok Kok ok ok ok ok ok oK oK oK oK oK oK K oK o ok ook ok K ok K ok K ok Kok Kok Kok ok K

#define N 10000 /* 0000000000000 =/

#define p 0.7 /* s10000000000000 %/

#define pp 0.7 /* s200000000COOOO0O =/

#define tmax 500 /+ 0 O0OOO00O0DOOOOODOOO %/

#define T 1.01 /x JO0OD0O0O0O. O0O0OOOO0DODOOOODOOOOOOOCOO0O =/
#define Z (exp((J+h1+h2)/T)+exp((-J+h1-h2)/T)+exp((-J-h1+h2)/T)+exp((J-h1-h2)/T))
#define uuO (exp((J+h1+h2)/T)/Z) /* e1 00O DODOOODODO =/

#define ud0 (exp((-J+h1-h2)/T)/Z) /+* e20000OOOO0O =/
#define du0 (exp((-J+h2-h1)/T)/Z) /+* e300 00OOODOO0O =/
#define dd0 (exp((J-h1-h2)/T)/Z) /* e40000OO0OO0O */
#define J 1.0

#define hl 0.5

#define h2 0.1
/*****************************************************************/
[*————== "Seeds" of rundomnumbers appearing in this program ----- */
/KoK o Kok Kok ok o oK ok Kok oK ok oK oK oK oK KK K oK oK oK o oK o K o K o K ok oK ok ok ok K ok ok ok ok ok ok ok ok Kok K
#define SEEDNOISE 121

#define SEEDNOISE2 142

#define SEEDNOISE3 132

#define SEEDNOISE4 45

#define SEEDNOISES 92

3Kk ok sk sk ok sk ok sk e ok ok sk ok ok ok sk ok ok 3 3k ok 3 ok 3 ok sk ok ok ok sk ok sk ok ok 3 ok ok 3 3k ok k 3k ok k ok sk ok sk ok ok sk k /
int s1[N];

int s2[N];

double uu;

double ud;

double du;

double dd;

// double T; /+ 0O0OO0O0ODOOCCO0ODOOCOOODODOO %/

[ KKKk Kok ok oK ok Kok Kok ok ok ok oK KoK KoK oK oK K KKK KK oK oK KR KKKk ok ok

/* Function of generating randomnumber */

/* by Numerical recepies in C ran3 */
/*******************************************************/

#define MBIG 1000000000

#define MSEED 161803398

#define MZ O

#define FAC (1.0/MBIG)
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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 :
mj %= MBIG;

ma[55]=mj;

mk=1;

for (i=1;i<=b64;i++) {
ii=(21%i) % 55;

malii]l=mk;

mk=mj-mk;

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

}

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

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

ma[i] -= ma[1+(i+30) % 55];

if (ma[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

*idum) ;

Software

1+5-65i. */
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/* s1 00000000000 */
void set_initial()
{
long idum=(-SEEDNOISE2);
int x;
for(x = 0; x < N-1; =x++){
if(p > ran3(&idum)){
silx] = 1;
Yelseq{
s1[x]

_1;

/* 200000000000 =/
void set_initial2()
{
long idum=(-SEEDNOISE3);
int x;
for(x = 0; x < N-1; =x++){
if(p > ran3(&idum)){
s2[x] 1;
Yelsed{
s2[x]

_1;

/* 000000 =/
void metro(int k)
{
long idum=(-SEEDNOISE+k) ;
long idum2=(-SEEDNOISE5+k);
int x;
double r;
for(x = 0; x < N-1; x++){
r = ran3(&idum?2);
if((r <= 0.5) && (ran3(&idum)
< exp(-(2.0%J*s1[x]*s2[x]+2.0*%h1*s1[x])/T))){
s1[x] = -s1[x];Yelsed{
s1[x]= s1[x];}
if((r > 0.5) && (ran3(&idum)
< exp(-(2.0%J*s1[x]*s2[x]+2.0%h2*s2[x])/T))){
s2[x] = -s2[x];Yelsed{

gboe3000O0O
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s2[x]= s2[x];}
}
}
/o koo sk sk sk ok sk ok ok o skok sk ok stk ok ok ok sk ok sk sk kok ko ok ok /
/* Main Program */
/Ko Kok ok ok sk ok ok ok ok sk ok ok ok sk ok sk ok sk sk ok ko ok ok ok ok ok ok ok ok ok /
main()
{
FILE *pt;
int i,t;
set_initial();
set_initial2();
if ((pt = fopen("result.dat", "wt")) != NULL){
for(i=1,uu=0.0,ud=0.0,du=0.0,dd=0.0;i < N-1; i++){
if((s1[i]==1) && (s2[i]l==1)){uu = uwu + 1.0/N;}
if((s1[i]==1) && (s2[i]==-1)){ud = ud + 1.0/N;}
if((s1[i]==-1) && (s2[i]l==1)){du = du + 1.0/N;}
if ((s1[i]l==-1) && (s2[i]l==-1)){dd = dd + 1.0/N;}
}
fprintf (pt,"%d %1f %1f %1f %1f %1f %1f %1f %1f\n",0,uu,ud,du,dd,uul,ud0,dul,ddol);
for(t=0; t < tmax; t=t+1){
/* 0000000000000 0oOoooo =/

// T = 2.0/(log(1.0+2.0%t));
// T =2.0/(1.0+2.0%t);
metro(t);

for(i=1,uu=0.0,ud=0.0,du=0.0,dd=0.0; i < N-1; i++){

if((s1[i]==1) && (s2[i]l==1)){uu = uwu + 1.0/N;}

if ((s1[i]l==1) && (s2[i]l==-1)){ud = ud + 1.0/N;}

if((s1[i]==-1) && (s2[i]l==1)){du = du + 1.0/N;}

if((s1[i]==-1) && (s2[i]l==-1)){dd = dd + 1.0/N;}

}

fprintf (pt,"%d %1f %1f %1f %1f %1f %1f %1f %1lf\n",t,uu,ud,du,dd,uul,ud0,dul,ddo);

fclose(pt);
}

oobodoboz20000.00000,00000000000,00000000000C00DO0O0O
obobobooooboobo. oo,00o0boo0oboob0obooboboboboooooooog, s, s
O0000000000000oo0n (s1,82)=(1,1)00000 A(DOUDOOD Puw)DOODO)O0ODO
000000000000 3000.000000000000O0 (DO0)ODODUOOoOoUoOoOooooo
gbooooo. obobo,0o0b0,000b00000oo0oooboboboboooooooobo,oboooon
ooo0o0oU0o0,0000000000 A, 0000000000000 O000000O0O0O (4)0
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