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

#J.nclude “/usr/local/src/rempes c—ansi/include/nr.h *
#include "/usr/local/src/recipes_c—ansi/include/nrutil.h®
//#include "/usr/local/src/recipes_c-ansi/recipes/tridag.c”

void implicit(float t, float ql]l, short f[], long nq, float delta t);

void A l(float t, float delta, float gl[l, short f[1, float al], float bll, float
il '

void bc(float psi[ll]l., short flagll[]):;

#define KAPPA 1.0

#define NX 65 //NX-1 should be divisible by 16.

f##define DX 1.0

#define NT 2000 //number of relaxation time steps :
#define DT 1000.0 //this is the initial time interval. =

int main(void)
{ . -
float psi[NX][NX], g[NX], delta_t;
= ,short'flag[NX]{NX], f[NX]; EEes
long ll Jl k;" 8
FILE *outfile;

Aot Inltlallze/set boundary condltlons on ps1[][] and
// mark boundary locations in flagl[][]
© be(psi, flag);

// Relax NT "time" steps
P for (k=1; k<=NT; k++) {

//Time step delta_t ramps down from 5. AR o B0 A O =
delta t = —(float)k;
if (delta_t’< 1.0) delta_t=1.0;

// do the ‘rows :
for (i=1; i<NX=1; i++) {
®implicit(0.0, psi[i], flag[i], NX, delta_t);

// do the columns 2 S ,
for (i=1; i<NX-1; i++) | X
Lfor (j=1; J<NX-1; j++) {
aljl psiljlli];
£l3] flag[jl[il;

N

1)

‘1mp11c1t(0 0, g, £, NX, delta_t);

for (j=1; j<NX-1; j++) {
pSi[j][i] = qljl;

}

} :

// Save results

outfile=fopen ("data.txt", "w");

for (i=0;i<NX;i++) {
for(j=0; j<NX; j++) fprlntf(outflle,“%f",p51[1][J])
fprlntf(outflle \n");

void implicit(float t, float qll, short flagl], long nq, float deita_t)
{
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float a[NX], b[NX], c[NX], gl[NX];
long i;

VVA_ift, delta t; q; flag. a b g) //get the trldlagonal propagator matrix
tridag(a-1, b-1, c-1, g-1, gl-1, NX);
for(i=0; i<NX; i++) q[1] = gifil;

} 2

// Propagator for the parabolic initial value problem, FTCS scheme.
// This is used to implement the implicit time step.
void A_1(float t, float delta, float gl], short flagll, float a[l, float b[]l, fl
oat ¢1]) : :
{
long i;
float foo;

foo = delta*KAPPA/ (DX*DX);

 for (i=0; i<NX; i++) {
“if (flag[l] = 1) { // this cell is a fixed boundary Value

alil = 0.0; //lower diagonal
bli] = 1.0; //main diagonal
c[il = 0.0; //upper diagonal

)} else { B :
ali}l= =foo; ~ //lower diagonal
bli]l= (1.+ 2.*foo); //main diagonal
c[i]l= -foo; //upper diagonal

}

void bc (float psi[NX][NX], short flag[NX][NX])
{ :
long i,j,top,bottom,left, right;
FILE *dfile;

//first, zero the interior
for (i1i=0; 1i<NX; 1i++) {
for (5=0; j<NX; j++) {
psilil[j1=0.0; //zero computational domain 1nterlor
flag[il[j1=0; //clear boundary flag

}

// NOW IMPLEMENT VALUES FOR DIRICHLET (FIXED) BOUNDARIES
//edges
for (i=0; 1<NX; i++) {

psi[O][i]=0.0,

psi[i][01=0.0;

psi[NX-1]1[i]1=0.0

psi[i] [NX-1]1=0.0

flag(0][il=1;
flagfil[0]1=1;
flag[NX-1][i]=1;
flag[i] [NX-1]=1;

}

//capacitor plates
top = (NX-1)*5/8;
bottom = (NX-1)*3/8;
left = (NX-1)*7/16;
right = (NX=1)*9/16;
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//Save a little data file with plate dimensions:
- dfile=fopen{"plates.txt", "w"); ; ,
~ fprintf(dfile, "%d %d\n", top, left);
fprintf (dfile, "%d %d\n" , bottom, left);
fprintf (dfile, "\n"); :
fprintf (dfile, "%d %d\n", top, right) ;
fprintf(dfile, "%d %d\n" , bottom, right) ;
fprintf(dfile, "\n");
fclose(dfile);

for (i=bottom; i<=top; i++) {
psifleft 1[i] = 1.0;
psilright] [i] = 0.0;

flag[left 1[1i] =
flaglright] [i] =
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