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Abstract

Evaluation and Reduction of Error

in Conjugate Gradient Method

Masahiro Yamamoto

The Block Orthogonal Projection algorithm is one of adaptive algorithms, and the
Conjugate Gradient Method is used as a methods of achiving it. When the adaptive
algorithm is actually used, it must take notice that the influence of the noise is not
avoided. In this paper, it is considered that the way of reducing deterioration in it
accuracy by the noise. First of all, since the HS(Hestenes and Stiefel) version is used,
it has easy procedure to calculate the Conjugate Gradient Methods. Next, it is atten-
tion to the number of iterations because the main factor is decided the presumption
accuracy, and then the number of iterations to minimize the presumption error is given
by the computer simulations. As a result, the indicator to reduce deterioration in the

presumption accuracy is provided.

key words Adaptive algorithm, Conjugate Gradient Method, Number of iterations,

Presumption accuracy, Error, Noise
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OO0O0o0o-HS O-

/*x0 00 00-HS O %%/
/**gcc —o -1lm hs hs.cxx/
#include <stdio.h>

#include <math.h>
void hs();
main()

int i,j,k,n;

int nor;

double nsr;

double d[100],w[100],h[100],cen[100];

double X[100] [100],X0[100] [100];

printf("n = ");
scanf ("%d", &n);
printf("repeat = ");
scanf ("%d", &nor);

printf("N/S = ");
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scanf ("%1f", &nsr);

for(i=0;i<n;i++)
{
wl[i] = sqrt( 1.0/(double)n );

X0[n-1][i] = (double)rand()/2147483648.0;

for (i=n-2; i>=0; i--)
{
for(j=0; j<n-1; j++)

X0[i] [j] = XO[i+1][j+1];

X0[i] [n-1] = (double)rand()/2147483648.0;

for (i=0; i<m; i++)
{
for(j=0; j<n; j++)
{
for( k=0, X[i]l[j]1=0.0; k<n; k++ )
X[i1[j1 += X0[il[k] = XO[j][k];

}

for (i=0; i<n; i++)
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h[i] 0.0;

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

d[i]

0.0;

for (j=0; j<n; j++)

{

dli] += X[i][j] * w(j];

¥

d[i] += (double)rand()/2147483648.0 * nsr; /x OOOO =/

hs( n, nor, X, h, d ,w, cen );

for(i=0; i<nor; i++)

printf (" %4d %g \n", i+1, cen[i]);

/* HS type Conjugate Gradient Method  */

void hs(n,nor,a,x,b,w,cen)

int n,nor;
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double a[][100],x[],b[],w[],cen([];

/00000x*/

int i,j,repeat;/*x0 0000 *x/

double d,e,f,h,1,m,o0,k;/*x0 0000 *x/
double alpha,beta;/**[ 0 0 [0 *x/

double g[100],r[100],p[100];/*xx00 , 00000 O *x/

/*xr=b-ax(0 00 00000000)000x*/
for(i=0; i<m; i++)
{
d=b[i];
for(j=0; j<n; j++)
{
d -= ali]l [j1*x[j];
}
/xp(0000) 000/
rlil=d;

plil=r[il;

/0000 %/
for(repeat=0;repeat<nor;repeat++)
{
/*alpha(0000)=((r,p)=e/(p,Ap)=£) 000 */

/*g(Ap) OO 0=/
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for(i=0; i<n; i++)

glil=0;
for(j=0; j<m; j++)
{

glil+=alil [j1*p[j];

/xe(rp 00 0)&E (p,Ap) 000 */
e+=r[i]*p[i];

f+=p[i]l*g[il;

/*m(xr) 00 0%/

m+=r [i]*r[i];

/*alpha(0000) 000 %*/
alpha=e/f;
/*x(000)000=*/

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

h=x[i];

h+=alphax*p[i];
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x[il=h;
r(000000000)000%/
k=r[i];

k-=alpha*g[i];

r[il=k;

/* 00000 (Il hoN(1) - w_N |[|72) OO0 =*/
for(i=0, cen[repeat]=0.0; i<n; i++)

cen[repeat] += (x[i]-w[i])*(x[i]l-w[il);

/*beta 000 *x/
/¥1000%/
1=0;

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

l+=r[i]*r[i];

}
beta=1/m;
/xp(0000) 000/
for(i=0; i<n; i++)
{
o=r[il;

o+=betaxp[i];

plil=o;
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Joooo-00n-

/x00000-000 %%/
/**gcc —o -1m tk takahashi.cx*x*/
#include <stdio.h>

#include <math.h>
void cgm_tk();
main()

int i,j,k,n;

int nor;

double nsr;

double d[100],w[100],h[100],cen[100];

double X[100] [100],X0[100] [100];

printf("n = ");
scanf ("%d", &n);
printf("repeat = ");
scanf ("%d", &nor);

printf("N/S = ");
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scanf ("%1f", &nsr);

for(i=0;i<n;i++)
{
wl[i] = sqrt( 1.0/(double)n );

X0[n-1][i] = (double)rand()/2147483648.0;

for (i=n-2; i>=0; i--)
{
for(j=0; j<n-1; j++)
X0[i] [j] = XO[i+1][j+1];

X0[i] [n-1] = (double)rand()/2147483648.0;

for (i=0; i<n; i++)
{
for(j=0; j<n; j++)
{
for( k=0, X[i][j]=0.0; k<n; k++ )
X[i1[j1 += X0[il[k] =* XO[j][k];

}

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

h[i] = 0.0;
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for (i=0; i<n; i++)
{

d[i] = 0.0;
for (j=0; j<n; j++)
{
dli]l += X[i]1[j] * w[j];

by

d[i] += (double)rand()/2147483648.0 * nsr; /+ OOOO =*/

cgm_tk( n, nor, X, h, d ,w, cen );

for(i=0; i<nor; i++)

printf (" %4d %g \n", i+1, cen[i]);

/*  takahashi type Conjugate Gradient Method  */

void cgm_tk(n,nor,A,x,B,w,cen)

int n,nor;

double A[][100],x[1,B[],wl],cen[];

/x00000x*/
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int i,j,repeat;/*x*0 0000 *x/
double d,e,rr;/*x0 0000 *x/

double g[100],r[100],q[100];/++0 00000, OO0 D000 *x/

/*r=b-ax(0 00 DO0OOO0OOOO)DOOOx*/
for(i=0; i<n; i++)
{
d=B[il;

for(j=0; j<m; j++)

d -= A[i]1 [j1*x[j];

rlil=d;

/*qlil=(x/r*r) 00O O */
/*rr=(r*r) 000 */
rr=0;
for(i=0;i<n;i++)

{

rr+=r[i]*r[i];

}
/xq[i] OO0 =*/
for(i=0;i<n;i++)

{

qlil=r[il/rr;
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/*0000x*/
for (repeat=0;repeat<nor;repeat++)
{
/*x(000)000=/
/*glil=(Aq) OO O */

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

glil=0;
for(j=0; j<n; j++)
{

glil+=A[i] [j1*qlj];

}
}
/*e=(q,Aq) OO0 0O0Ox*/
e=0;
for(i=0;i<n;i++)
{

e+=q[il*glil;

/*x(000)000=/

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

x[i]l+=qlil/e;
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/¥ 00000 (] h_oN(i) - w_ N |]|72) OOO =/
for(i=0, cen[repeat]=0.0; i<n; i++)

cen[repeat] += (x[i]l-wl[il)*(x[i]l-w[il);

/*r(000000000)0O000x*/

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

r[il-=glil/e;

}
/xrr 00 0%/
rr=0;
for(i=0;i<n;i++)
{

rr+=r[i]*r[i];

/xqli]l OO O =/

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

qlil+=r[i]l/rr;
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