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In this report, I made the calculation function for the coalition linear equation using the BiCG-
STAB method (no preprocessing). Most problems of the numerical analysis such as the Finite
Difference Methods (FDM) or Finite Element Method (FEM) result in solving a huge coalition
linear equation. Therefore, I performed preparation to solve a coalition linear equation as a
memorandum for the future in this report.
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3. HEE(Method)
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150" mat[][]" & =7 R~V OF
void M_V_product(int bn,double bx[],double by[])
{

int 1,j;
double buf0;

for(i=0;i<bn;i++){
buf0=0.0e0;
for(j=0;j<bn;j++) bufO+=mat[i][j]*bx[j];
by[i]=buf0;

}

return;

}
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int BICG_STAB_solver(int bn,double bCOE,double bav[],double bbv[])
{

int 1,j;

double balp,bbta,brho0,brhol,bomg;

double bro[NN],brii]NN],bvp[NN],bvs[NN],bvt[NN],bvv[NN],bvx[NN];
double buf0,bufl;

for(i=0;i<bn;i++) bvx[i]=1.0e0; /(1)
M_V_product(bn,bvx,bro);
for(i=0;i<bn;i++){

bri[i]=bavl[i]-brol[i]; /1(2)
bro[i]=bri[i]; /1(3)
}
buf0=0.0e0;
for(i=0;i<bn;i++) bufO+=bri[i]*bro[i];
if(buf0==0.0¢0) for(i=0;i<bn;i+=2) bro[i]+=1.0¢0; /1(3)
balp=1.0e0; bomg=1.0e0; brho0=1.0e0; brho1=1.0e0; //(4)
for(i=0;i<bn;i++){
bvp[i]=0.0e0; //(4)
bvv[i]=0.0e0; /1(4)
}




BiCG-STAB V52 X B 7 LA (Fix)

1=0;

while(true) {

}

it++;
brho1=0.0¢0;
for(j=0;j<bn;j++) brhol+=bro[j]*bri[j];
bbta=(brho1*balp)/(brho0*bomg);
for(j=0;j<bn;j++) bvp[j]=bri[j]+bbta*(bvp[j]-bomg*bvv[j]);
M_V_product(bn,bvp,bvv);
buf0=0.0e0;
for(j=0;j<bn;j++) bufO+=bro[j]*bvv[j];
balp=brho1/bufl;
for(j=0;j<bn;j++) bvs[j]=bri[j]-balp*bvv[j];
M_V_product(bn,bvs,bvt);
buf0=0.0e0;
for(j=0;j<bn;j++) bufO+=bvt[j]*bvs[j];
buf1=0.0e0;
for(j=0;j<bn;j++) bufl+=bvt[j]*bvt[j];
bomg=buf0/bufl;
for(j=0;j<bn;j++) bvx[j]=bvx[j]+balp*bvp[j]+bomg*bvs[j];
for(j=0;j<bn;j++) bri[j]=bvs[j]-bomg*bvt[j];
buf0=0.0e0;
for(j=0;j<bn;j++) bufO+=bri[j]*bri[j];
buf0=sqrt(buf0);
if(buf0<bCOE){

for(j=0;j<bn;j++) bbv[j]=bvx[j];

printf("\nBiCG-STAB repetitions=%>5d, difference=%12.4e\n",1,buf0);
fprintf(fp,"\nBiCG-STAB repetitions=%5d, difference=%12.4e\n",i,buf0);

return i;

H

if(i>10*bn){
for(i=0;i<bn;i++) bbv[i]=bvx][i];
return -1;

¥
brhoO=brhol;

return -1;
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4. 2. EITHER
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Q1. 6x6 DHFE

SOM=6

9.0e+000, 8.0e+000, 0.0e+000, 0.0e+000, 2.0e+000, 1.0e+000,
3.0e+000, 5.0e+000, 1.0e+000, 6.0e+000, 3.0e+000, 0.0e+000,
5.0e+000, 6.0e+000, 2.0e+000, 3.0e+000, 3.0e+000, 2.0e+000,
6.0e+000, 4.0e+000, 5.0e+000, 0.0e+000, 0.0e+000, 3.0e+000,
0.0e+000, 7.0e+000, 9.0e+000, 4.0e+000, 4.0e+000, 3.0e+000,
9.0e+000, 1.0e+000, 7.0e+000, 5.0e+000, 5.0e+000, 0.0e+000,

0.0e+000, 0.0e+000, 3.0e+000, 3.0e+000, 1.0e+000, 7.0e+000,
BiCG-STAB repetitions= 9, difference= 1.4598e-011

result
4.4221e-001, -9.9329¢-001, -2.6398e-001, 1.2901e-001, 1.0433e+000, 1.8799e+000,

check
-8.7e-012, 4.2e-012, 3.0e+000, 3.0e+000, 1.0e+000, 7.0e+000,

Q2. 7x7T DL

SOM=7

3.0e+000, 1.0e+000, 1.0e+000, 0.0e+000, 4.0e+000, 0.0e+000, 9.0e+000,
0.0e+000, 1.0e+000, 1.0e+000, 0.0e+000, 2.0e+000, 8.0e+000, 7.0e+000,
2.0e+000, 1.0e+000, -1.0e+000, 4.0e+000, 7.0e+000, 0.0e+000, 1.0e+000,
4.0e+000, 5.0e+000, 1.0e+000, 0.0e+000, 7.0e+000, 6.0e+000, 5.0e+000,
8.0e+000, 1.0e+000, 7.0e+000, 9.0e+000, 8.0e+000, 4.0e+000, 0.0e+000,
7.0e+000, 0.0e+000, 5.0e+000, 3.0e+000, 5.0e+000, 0.0e+000, 1.0e+000,
0.0e+000, 8.0e+000, 2.0e+000, 2.0e+000, 4.0e+000, 2.0e+000, 0.0e+000,

0.0e+000, 4.0e+000, -4.0e+000, 2.0e+000, 7.0e+000, 8.0e+000, 9.0e+000,
BiCG-STAB repetitions= 12, difference= 8.2531e-012

result
-3.6235e+000, -9.8079¢-001, 5.4045¢+000, -2.5875¢+000, 2.9389¢+000, -2.7156e-001, -5.8985¢-001,

check
3.0e-012, 4.0e+000, -4.0e+000, 2.0e+000, 7.0e+000, 8.0e+000, 9.0e+000,




Q3. 8x8DFH

SOM=8

9.0e+000, 8.0e+000, 0.0e+000, 4.0e+000, 2.0e+000, 0.0e+000, 1.0e+000, 9.0e+000,
4.0e+000, 5.0e+000, 1.0e+000, 6.0e+000, 3.0e+000, 0.0e+000, 2.0e+000, 8.0e+000,
6.0e+000, 6.0e+000, 2.0e+000, 8.0e+000, 3.0e+000, 2.0e+000, 5.0e+000, 9.0e+000,
3.0e+000, 4.0e+000, 5.0e+000, 0.0e+000, 0.0e+000, 3.0e+000, 6.0e+000, 6.0e+000,
2.0e+000, 7.0e+000, 9.0e+000, 2.0e+000, 4.0e+000, 6.0e+000, 3.0e+000, 3.0e+000,
0.0e+000, 1.0e+000, 7.0e+000, 5.0e+000, 5.0e+000, 4.0e+000, 0.0e+000, 2.0e+000,
0.0e+000, 1.0e+000, 5.0e+000, 6.0e+000, 1.0e+000, 1.0e+000, 0.0e+000, 1.0e+000,
3.0e+000, 0.0e+000, 3.0e+000, 7.0e+000, 8.0e+000, 7.0e+000, 1.0e+000, 4.0e+000,

1.0e+000, 5.0e+000, 6.0e+000, 3.0e+000, 3.0e+000, 7.0e+000, 3.0e+000, 0.0e+000,
BiCG-STAB repetitions= 11, difference= 3.7171e-012
result
2.2462e+000, -1.0529¢+000, 2.2326e+000, -5.8441e-001, 4.8903e+000, -6.0585e+000, 3.6830e+000,
-2.4355e+000,

check
1.0e+000, 5.0e+000, 6.0e+000, 3.0e+000, 3.0e+000, 7.0e+000, 3.0e+000, -2.0e-012,

Q4. 9x9 DL

SOM=9

0.0e+000, 2.0e+000, 0.0e+000, 4.0e+000, 0.0e+000, 0.0e+000, 1.0e+000, 7.0e+000, 8.0e+000,
6.0e+000, 9.0e+000, 1.0e+000, 6.0e+000, 5.0e+000, 0.0e+000, 5.0e+000, 8.0e+000, 5.0e+000,
4.0e+000, 5.0e+000, 2.0e+000, 8.0e+000, 3.0e+000, 2.0e+000, 9.0e+000, 9.0e+000, 3.0e+000,
8.0e+000, 4.0e+000, 5.0e+000, 0.0e+000, 0.0e+000, 3.0e+000, 6.0e+000, 5.0e+000, 1.0e+000,
5.0e+000, 7.0e+000, 9.0e+000, 2.0e+000, 3.0e+000, 6.0e+000, 3.0e+000, 3.0e+000, 0.0e+000,
0.0e+000, 6.0e+000, 7.0e+000, 5.0e+000, 5.0e+000, 4.0e+000, 0.0e+000, 2.0e+000, 2.0e+000,
2.0e+000, 0.0e+000, 5.0e+000, 6.0e+000, 8.0e+000, 1.0e+000, 0.0e+000, 6.0e+000, 0.0e+000,
8.0e+000, 4.0e+000, 3.0e+000, 7.0e+000, 8.0e+000, 7.0e+000, 7.0e+000, 4.0e+000, 8.0e+000,
9.0e+000, 5.0e+000, 5.0e+000, 7.0e+000, 0.0e+000, 5.0e+000, 0.0e+000, 1.0e+000, 0.0e+000,

8.0e+000, 5.0e+000, 4.0e+000, 6.0e+000, 0.0e+000, 1.0e+000, 3.0e+000, 0.0e+000, 7.0e+000,
BiCG-STAB repetitions= 13, difference=2.3873e-011
result

8.3626e-001, -5.7959¢-001, 2.0406e+000, 9.3447e-001, -9.3005e-001, -2.7308e+000, 3.2408e-001,
-7.1850e-001, 1.2658e+000,

check
8.0e+000, 5.0e+000, 4.0e+000, 6.0e+000, -1.1e-011, 1.0e+000, 3.0e+000, 1.6e-012, 7.0e+000,




Q5. 10x10 DHFE

SOM=10

1.0e+000, 5.0e+000, 3.0e+000, 9.0e+000, 8.0e+000, 8.0e+000, 1.0e+000, 3.0e+000, 4.0e+000, 0.0e+000,
1.0e+000, 5.0e+000, 3.0e+000, 6.0e+000, 0.0e+000, 0.0e+000, 8.0e+000, 2.0e+000, 9.0e+000, 9.0e+000,
0.0e+000, 2.0e+000, 1.0e+000, 2.0e+000, 9.0e+000, 9.0e+000, 7.0e+000, 6.0e+000, 3.0e+000, 9.0e+000,
7.0e+000, 4.0e+000, 6.0e+000, 2.0e+000, 0.0e+000, 8.0e+000, 4.0e+000, 7.0e+000, 0.0e+000, 5.0e+000,
8.0e+000, 5.0e+000, 0.0e+000, 0.0e+000, 2.0e+000, 7.0e+000, 6.0e+000, 0.0e+000, 2.0e+000, 8.0e+000,
5.0e+000, 4.0e+000, 8.0e+000, 9.0e+000, 7.0e+000, 6.0e+000, 5.0e+000, 8.0e+000, 1.0e+000, 5.0e+000,
1.0e+000, 9.0e+000, 6.0e+000, 6.0e+000, 4.0e+000, 2.0e+000, 5.0e+000, 8.0e+000, 8.0e+000, 0.0e+000,
2.0e+000, 8.0e+000, 7.0e+000, 4.0e+000, 6.0e+000, 3.0e+000, 9.0e+000, 7.0e+000, 2.0e+000, 6.0e+000,
0.0e+000, 2.0e+000, 8.0e+000, 0.0e+000, 3.0e+000, 5.0e+000, 3.0e+000, 1.0e+000, 2.0e+000, 0.0e+000,
9.0e+000, 2.0e+000, 8.0e+000, 3.0e+000, 8.0e+000, 4.0e+000, 0.0e+000, 1.0e+000, 5.0e+000, 7.0e+000,

2.0e+000, 6.0e+000, 3.0e+000, 5.0e+000, 9.0e+000, 0.0e+000, 6.0e+000, 8.0e+000, 6.0¢+000, 1.0e+000,
BiCG-STAB repetitions= 14, difference= 5.3957e-011

result

-1.8941e-001, 1.0913e+000, 2.5426e-001, -4.5816e-001, -2.4814e-001, 3.9616e-001, 3.3397¢-001,
-5.1468e-001, 2.9827¢-002, 8.9786e-002,

check
2.0e+000, 6.0e+000, 3.0e+000, 5.0e+000, 9.0e+000, -3.5e-012, 6.0e+000, 8.0e+000, 6.0e+000, 1.0e+000,
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6 . #&=(Summary)
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