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#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <math.h>

void factor (double *, int *, int);
void solve(double *, double *, int *, int);

int main() {
double *b, *a;
int i, dim, *piv;

dim = 3;
a Bmpwooaaﬁatﬂwaﬁmwnmomamocvwmvv“
b malloc(dim*sizeof (double));
pPiv = malloc(dim*sizeof (int));
a[0] =1.; a[l] = 5.; a[2] = 6
al3] = 2.; al4] 0.; a[5] = 4.
; 3

a[6] = 4.; a[7] N.m a[8] =
Uﬁouuww.“vﬁpuuuo.“uﬂnu

factor(a, piv, dim);
solve(a, b, piv, dim);

for (i=0; i<dim; i++) {
printf (" piv[%d] = %d, b[%d] = %£f\n", i, piv[i], i, b[i]);
}

} /* end of main */

void factor(double *a, int *piv, int dim) {
\*****?****#****&**************t*!i#}*******#****k#!t*#}***l****t*##*\
/*  This function performs the PA=LU factorization of a matrix A */
/* The factors L and U are stored in A in the usual manner and */
/* piv returns the pivoting information *
\t**t*t*#*#&**i»#ﬁ#t*&**#*#**ﬁ!***#*t*****#***#******i#*}t?#*****tt*t\
int i,3j,k,m;

double t;

for (i=0;i<dim; i++) piv[i] =i;
for (k=0; k<dim~1;k++) {
/* find pivot row for k~th column of matrix */
m=k;
for (isk+1;i<dim;i++) { )
' if ( fabs(a[i*dim+k]) > fabs (a[m*dim+k] ) ) m=i;

}

i = piv[k];

piv[k] = piv[m]; N
pivim] = i;

/% if m.ne.k, interchange rows wMAWE m of L_k and U_k */
if(kl=m) {
for (j=0; j<dim; j++) {

1A

PA=LU.c

t = a[m*dim+j];
a[m*dim+j] = alk*dim+§];
alk*dim+j] = t;

}
/* compute multipliers. They will be stored in IL_k */
for (i=k+1;i<dim; i++) {
a[i*dim+k] = a[i*dim+k] / alk*dim+k];
U r

/* eliminate... */

for (i=k+1; i<dim; i++) {
for (j=k+1; j<dim; j++) {

afi*dim+j] = -ali*dim+j] - ali*dimtk] * alk*dim+i];
}
}
}
printf(" from factor, %d, %d, %d\n", piv[0], piv[1l], piv[2]);
} /* end of function factor */

void solve (double *a, double *b, int *piv, int dim) {
\*#*itt*******i*‘*#l*#**#*&#&*#*#*1***‘t#**##**itit*l**#*#*#t**t#*#t*#\
/* Computes the solution of LU x = PAT b. On output b contains x x/

/* L and U are stored in the matrix a in the usual manner. *
\*&*»$»»$*w*&********t*t&***»*»**;*t**t*w*tw*#***t***t*w***t****n**$**\

int i,]j,n;
double sum, *temp;

temp = malloc(dim*sizeof (double));
for(i=0;i<dim;i++) templ[i] = blpivii]];

/* forward solve */
for (i=1;i<dim;i++)
sum =0.;

for (3=0; j<i; j++) {

sum += a[i*dim+j] * temp[j];
}
temp[i] = temp[i] - sum;

/* backward solve */
n = dim -1 ;-
bin} = temp[n] / aln*dim+n];
for (i=n-1;i>=0;i—-) {
sum = 0.;
for (j=i+1; j<dim; j++) {
sum += a[i*dim+3j] * b[j};:

1
b[i] = (temp[i] - sum ) / a[i*dim+i];
}
free (temp) ;
} /* end of function gen_solve */
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