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APPENDIX A

l‘lll"t‘.'t"'l‘l““'t“lltk‘“4"“““"‘3‘(““C"C“‘l“‘t“‘k"

## PROGRAM NAME : GLIDI .FOR

## Author: Tanin Nutaro
## Advisors: Dr. Julian Poulter, Dr. David Ruffulo,
Prof. Virulh Sa—yakanlt

## Last update: July/19/1992
## Purpose: Z Ing :

g=—ipsi! 2+0.5|psii dgrad(Fsf)MPsq "2psi 2+k "2(curl(q)-H) 2.

NS pesllint data file.
-n-" iput data and the best
\ \\ \\ ﬁ‘y estimatimation.

## Output file

Method of inte
Al,A2 are thes )
PSI is the
Q is the

in coherence length unit

HEXT is the

Hint is the i ALy L I'd

N is the Bt isirip ) : tegration
KAPPA is the Gingbu g ‘ ‘

TOL is the '

REAL *8 F,Al,A2 X,S0M ii,est 4ol ,z,psi, Psi0,Q,Q0, HINT ,HEXT KAPPA
DIMENSION PS 9Y s 10 (Bt
DIMENS 10N 6

INTEGER ""
make a deci51o£ ; o th eal initial condition
or to read the -rev1ous data flles(GLlDI t & EST.out) .

L)) Agmswmﬂi

EAD *, Al,A2

amammﬁmmmaﬂ

A print*,'Type 'T' if you want to start program'
print*,'Type 'F' if you want to read data files'
read* ,start

np=n+1

log
DATY
PR

generate the coefficient of trapezoid rule for integration

do 1 i=2,np
a(i)=2.d0
a(1)=1.do
a(np)=1.do

h=(a2-al)/dfloat(n)



C
tol=1.d-1
IF(start) then
(&) g
C generate initial values for psi=1.0 ans q=0.0 everywhere.
C
est=1.d50
DO 5 i=1,np
psi(i)=1.doO
psiO(i)=psi(i)
q(i)=0.do
q0(i)=q(1i)
5 continue
ELSE
C d
C the second condition to.read thé previous data files
C : ! :
open(7,f
close(7
open(
nt(j)
12
closg
C
ENDIF
C

C start counting
C
kount=0
=0 —
500 call func(psi,Q+i

hint (1)3(gt2)=cttd)=rh
do 796 =2,

796 hint(i)=.54d0*
hlnt(np)—‘”(np) —q(np-1

da | ;ﬂﬁﬂl’ﬂ%’wmm

F(PSI ,Q,NP,I 4 ,HEXT KAPEA hlnt(l))‘

© QEIGARINANINYIAY

C if S is less than the previous one set kx to kx+1
if(sum.lt.est)then
kx=kx+1
print *, 'better estimate ', sum,TOL
kount=0 ‘
est=sum
DO 550 i=1,np
psiO(i)=psi(i)
550 q0(i)=q(i)
if(kx.eq.100) then
kx=0

113
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open(7,file='est.out')
write(7,*)est,Al,A2,n ,kappa,hext,tol

close(7)
open(8,file="glldi.out')

DO 600 i=1,np

600 write(8,123)i,psi(i),Q(I) ,HINT(I)

close(8)

endif

else

C set Kount to Kount+l

kount=kount+1
DO 700 i=1,np
psi(i)=psioO(i)
700 q(i)=q0(i)
endif

he better result,

) I

if more than 250 tci
change tolurence =

if(kount.

open(7, f1
write

close(7)

open(8,file

Q.0
§
ot
Pt
s
=
®
3
£
=
E
a.
ot
=3
@
7]
ot
O
e/
o
-
o
0
=
5

kL tol

DO 450 i=1 np ;75;r—-
450 write(8 : /\*
123 Forma® X,
clo-*i———
STOP £
ENDIF C!ﬂ
goto 50
G -_CQ-JA_:.i‘.LL'

: SUBROUTINE FUNC(PSI QfNP TOL) -

| p
oﬂpsx q randomly

Q0 03

REAL*8 A,B,tol,psi,Q,y,z
REAL*4 URAND
INTEGER SEED
DIMENSION PSI(NP) ,Q(NP)
save seed

DATA SEED/0/
rand=urand(seed)
DO 3 I=1,NP

if(rand.le..1)then

y=psi(i+1)-2.0*psi(i)+psi(i-1)



aQaQ

Q. O aA

aaa

a=.256d0*y
else
A=2 .D0* (URAND(SEED)-.5) *TOL
endif
PSI(I)=PSI(I)+A
psi(1)=0.d0
psi(np)=0.d0
IF(PSI(I).LT.0.DO)PSI(1)=0.D0
DO 2 I=1,np
if(rand.le..l.and.i.ne.l.and.i.ne.np) then
=q(i+1)-2.0*q(i)+q(i-1)
9=.25d0*z
else
A=2.D0* (URAND(SEED)—
endif
Q(I)=R(I)+A
RETURN .
END

: ) TOL

d

SN PA ,hint)

e SR
The main funct iLef

‘ion

REAL*8 F ,A4P . psT,Q ,HEXI' KAPPA, curl ,hint
DIMENSION"PS I ? ) ,
A=PSI ( INDEJ
B=PSI ( INDEX+1"
D=Q( INDE:
E=Q( INDE:
if(index.eq.n G-~d0
if(index.eq. :

F=A'A
’"‘Tu |
C=(B-A) /H i = =

RETURN -,

END m
!lt“‘l"“‘l“f‘ ““‘3.““‘ L XXX XXX F A X E XX XXX X KX T X X XXX
INITIALISE 1Y PRIGI& O FIRSTdALL Y
o A TRt herbaneb o 5
’ V. i 13

|

REAL*8 HALFM

SAVE IA,IC,M2,S
DATA M2/0/,ITWO/2/
IF(M2.NE.0)GOTO 20

IF FIRST ENTRY, COMPUTE MACHINE INTEGER WORD LENGTH.

=1
10 M2=M
M=ITWO*M2
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IF(M.GT .M2)GOTO 10
HALFM=M2

COMPUTE MULTIPLIER AND INCREMENT FOR LINEAR CONGRUENTIAL
METHOD .

IA=8* IDINT (HALFM*DATAN(1.D0) /8.D0)+5
I1C=2*IDINT(HALFM* ( .5DO-DSQRT(3.D0)/6.D0))+1
MIC=(M2-1C)+M2
S IS THE SCALE FACTOR FOR CONVERTING TO FLOATING POINT.
S=.5/HALFM

COMPUTE NEXT R/

IY=IY*IA

THE FOLLOWANG.STATEMENT IS-FOR.COMPUTERS WHICH DO NOT
ALLOW INTEGER=@OVERELOV -

IF(IY.GT .MI
IY=IY+IC

WHERE THE
FOR MULTIPLICATION.

THE FOL.
WORD

IF(IY/2.GT.

WHERE INTEGER
OVERFLOW £

IF(IY.LT.0)IY=(

URAND=FLOAT4.1Y)-
RETURN &/

ol
AULINENINYINg

)

ARINNIUNMINGINY
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APPENDIX B

#include <math.h>
#include <stdio.h>
#define NROWS 19
#define NDIM 1121 /* Must be
#define FIRST_T 1 2N ‘ :
#define FRACTION 0.5+ | /
#define LAST_T 0.000015
/* Last modified :: 30-8B '
initial condition : psi

*NROWSA2 + 2¥NROWS. #/

'

double hext, kappa, length;_ !:9,}'." s /A
double bests[NDIMs-1], SINDIM+1],

double ss; .,
unsigned long ia, ic, i

long  better;

. ‘“ﬂﬂﬂ’&‘ﬂﬂﬂiﬂﬂ’]ﬂ‘i
QW’WNﬂifMJMTAVIH’IQU

doub& dy, newfe, oldfe, gx ;
int - ams,i,j.select;

long total;

double update(), f();

void printout(),previous();
length=20.0;

kappa=3.0;

hext=0.50;
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dy = length/((double)NROWS+1);
printf('"\n This is the best program for simulated annealing \n");
printf("\n");
pn‘ntf("cntcr 0 to start program from initial condition\n");
printf(" 1 to read the previous data files \n");

scanf("%d", &select);
Vi select=1; */ =

if(select == 1){ pre *“ 1 )

else {
for (j=1;j<=NR@

s[j] = bests[j] = 0.5

range([j]=0.01;
}
for(i=(NROWS*N

bests[i] = s[i] = gx;

if ({(G-NROWS*NR

ENROWS)+NROWS;i++) {

range[i]=0.01; el
} / t’* = 3
for(i=2*(NROWS*NROWS ﬁE‘;J“,, 3: ] ROWS*NROWS)+2*
NROWS;i++){ :

bests[i] = s[i] -3)’,
range[i]=0.01;
}

t_HRSTﬂUEJ’JVIEWlﬁWEﬂﬂ‘i
' QR)AINT lIW]’JVIEJ’Iﬁ d

/* Starffhere */
for(i=1; i<=NDIM+1; i++) { range[i] =0.01;}
better = 0;
total =0;
oldfe = f(s);
- printf("oldfe ====%If\n" f(s));
for (t=FIRST T;t>=LAST.T) {
for(better = O;better <= 10*NDIM;) {



if (ans=update(&newfe,&oldfe,&t)) {
printf("b ");
oldfe = newfe;
for (i=1;i<=NDIM;i++) bests[i] = s[i];
better++;
total4;+; -
if (!(better % 100)) {
printf(" better = %d, tot:
better,total ,newfe R——
printout();
sleep(2);
}

} else {
printf("w ");
total++;

}

}

double update(ne yr,’
double *newfe, *oldfe, *t;

e GRHA NN INGINT
I N INYINY

double” ran();

double £();
for(i=1;i<=300;i++)({

random=NDIM*ran(&seed);

k=random+1;

if(random+1-k<0.5){

s[k]=bests[k]+range[k];
} else {

119
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s[k]=bests[k]-range[k];
}
if (k <= NROWS*NROWS) s[k] = fabs(s[k]);
}

*newfe = f(s);
/* printf("NeW fe of up date==%
de = *newfe - *oldfe; SN

}
/* RAN --> UNIFOR)
NEGATIVE ARGUM| i 1
THIS ROUTINE I§
SEQUENTIAL COR}

INTEGERS DIVIDED

from NUMERICAL R
*

#define M ;l 71
e 1 Iﬂumwmwmm
:‘:::"a"ﬁ"mmmum'mmaﬂ

void nrerror();
if (*idum < O Il iff == 0) {

/* INITIALIZE SEQUENCE */
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iff=1;

if (*idum=(IC-(*idum)) % M) < 0) *idum = -(*idum);

for (j=1;j<=97;j++) {
~ *idum=(IA*(*idum)+IC) % M

ir[jl=(*idum);

}

*idum=IA*(*idum)+IC) % M

iy=(*idum);
}

/* START HERE UR ING
/* RANDOMLY SELE@T MUIBER FROM SEQUENCE. */

j=1+97.0%iy/M;
if (j>97 I1j < 1) nrerro

iy=ir[jl;
*idum=IA*(*idum)+I&) % \
ir[j]=(*idum); y { J =
return (double) iy/M; — 1
] ?"5’3-‘ A
double f(s) ' "_f
double *s; ll
{

3‘:;*;1: nad ?*?%ﬁt‘i‘t‘?’wﬁ’* o
AR RANUN TN

/* Set the pointer q to point to s+n. Thus the second half of
the vector s is referred to as q.

'

ql =s + NROWS*NROWS;
g2 =s + 2*NROWS*NROWS + NROWS;
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dy = dx = length / (double)(NROWS+1);
/* Contribution from lattice points: inside the boundary */

for (jy=1;jy<=NROWS;jy++) {
soffset = (jy-1)*NROWS;

gxoffset = (jy-1)*(NROWS+1);

gyoffset = (jy-1)*NROWS; . \
for (jx=1;jx<=NROWS;3;; ‘

s2 = s[soffset+j

qx2 = (q1[gxoff

*(ql[gxo

qy2 = (q2[qyk

* (q2[qyoffse

fe +=-s2 + @

Y —— i

/* No contributioﬁbm bound 3 ge@ 0. %

iR
%WW@WWW YRIINY1AY

sud-((s[(]y)*NROWS+Jx]-s[(]y- )*NROWS+jx])/dy); /*sud=s(up-down)/dy*/
slr=((s[(jy-1)*NROWS+jx+1]-s[(jy-1)*NROWS+jx])/dx);/*slr=sleft-right*/
fe += (sud*sud) + (slr*slr);

5

/* at the boundary: only edges */
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/* Lower edge */
for (jx=1; jx<=NROWS;jx++)
{
sud=((s[jx]-0) / dy); /*sud=s(up-down)/dy*/
fe += (sud*sud);
}

sud=((0-s[(NR® \k i\\ M (up-down)dy*/
fe += (sud*sudf \\ SN

\\

/* Left edge *

for(jy:]_;jy<=NR ;ff.‘ o
( -

slr=((s[Gy-
fe += (slr*sin)

}

/* Left edge */€ &

ﬂUEJ’JVIEW]?WEﬂﬂ‘E

for(]y—ﬁﬁy<—NROWS,Jy++)

LR SRIDUBAI A

fe += (slr*slr);
}
/* For the term kA2*(curlQ-hext)*/

for (jy=1;jy<=NROWS-1;jy++) {
soffset = (jy-1)*NROWS;
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gxoffset = (jy-1)*(NROWS+1);
qyoffset = jy*NROWS;
for (jx=1;jx<=NROWS-1;jx++) {
curll=(q2[qyoffset+jx+1]-q2[qyoffset+jx]) ;
curl2= (q1[jy*(NROWS+1)+jx+1]-q1[gxoffset+jx+1]);
feinc =kappa*kappa*(((curl1-curl2)/dx)-hext)*(((curl1-curl2)/dx)-hext);
fe += feinc;
}

}
/* For the boundary */

/* Corners, upper ed ake them zero) */

fe *=dx * dy;
/* printf("f: fe =
return(fe);

}

void printout()
{ Fe
FILE . *ip s* "".:’;
intijk; J)
double dx, hint, *s, *ql, *q2;

ﬂuﬂawﬂwﬁwawnﬁ
“‘ﬁ%"ﬁ‘%ﬁ% YRIINY1A Y

/¢ primf(" Flfa"£(p)); */

L

fp_s = fopen("psi3.dat","w");
fp_ql = fopen("qone3.dat","w");
fp_q2 = fopen("qtwo3.dat","w");
fp_h = fopen("hint3.dat","w");
fp_e = fopen("free3.dat","a");
ql = p + NROWS*NROWS;



q2 = p + 2¥*NROWS*NROWS + NROWS;

for (k=1;k<=NROWS;k++) {
for (I=1;<=NROWS;1++) {

fprintf(fp_s," %4d %4d %121f\n" k,1,bests[(1-1)*NROWS+k]);

}

}

for (k=1;k<=NROWS+1;
for (1=1;1<=NRQO'
fprintf(fp_q1," 9%

/
N%*(NROWS+I)+H)

for (k=1;k<=
for (1=1;1<=NR@V N
fprintf(fp_q2," NROWS+k]);

}

}
for (k=1;k<=NROWS

hlnt- (q 1*NRO -1 1-q: E
-ql[1* :;-'.'.j.'.»_._..».___r...'_s..-__...;.;._“'_';.';; ..... )+k+1])/dx
fprintf(fp_H, : >
}

ﬁ»ﬂréﬁ%%’%ﬂmm;

fclose(fpas);

‘éi,iﬁﬁmmm YRINYIAY

close(fp h);
fclose(fp_e);

void previous()
f FILE *sc s, *sc.ql, *fsc_q2;
inth ik L
double *ql, *q2;
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void nrerror();

printf("Hello..\n");
printf("hereeeceeee");
fflush(stdout);
fsc_s = fopen("psi3.dat",
fsc_ql = fopen("qone3.ds

for(k=1;k<=NR@
for(l=1; I<=NRC
for (i=1; i<= ]
fscanf(fs
/* printf("s[%d] =%If
bests[i] = s[i
}
}
} :
for(k=1; k<=NROWS+1; 7 ‘
for(l=1; 1<=] ______, .

for(i=(NROWSANROWS)4 RO

{ 'EI . I
fscanf(fsc qk"%4d%4d%121f' ek, &, &es[i);

" EBE MUY NG
AMANITUUNINGINY

for(k—l k<=NROWS ; k++){
for(l=1; I<=NROWS+1; I++){
for(i=2*(NROWS*NROWS)+NROWS+1 ; i<= 3*(NROWS*NROWS )+(2*
NROWS); i++)
{
fscanf(fsc_q2,"%4d%4d%121f", &k, &1 &S[l])
bests[i] = s[i];

S)+NROWS ; i++)



/*

}

printf("s[%d] = %1f\n", i, s[i]); */

}
}

fclose(fsc_s);

fclose(fsc_ql);
fclose(fsc_q2);
printf("What is the last te
scanf("%If",&t);

AULINENINYINT
RN TN ING A
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