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

void printMatrix(double *a, double *b, int n);

int main(void){
long n, nrhs=1, lda,ldb, info;
// double A[LDA*LDA], B[LDB*NRHST;
clock_t start, end;
int 1i,3;
double *a,*b;
long *ipiv;

scanf("%Lld" ,&n);
printf("%d ",n);

lda=1db=n;

a=(double *)malloc(n*n*sizeof(double));
b=(double *)malloc(n*sizeof(double));
ipiv=Clong *)malloc(n*sizeof(long));

for (i=0;i<n;i++){
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for (3=0;j<n;j++){
ali*n+j]= 2*(double) random() / RAND_MAX - 1.0;
}
}

for (i=0;i<n;i++){
b[i]= 2*(double) random() / RAND_MAX - 1.0;
}

//  printMatrixCa,b,n);

start = clockQ);

dgesv_(&n, &nrhs, a, &lda, ipiv, b, &ldb, &info);

// MatrixInverse(a,b,n);

// printMatrix(Ca,b,n);

end = clock();

printf("%10.4f\n", (double)(end-start)/CLOCKS_PER_SEQ);
free(a);

free(b);

return 0;
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void printMatrix(double *a, double *b, int n){
int 1i,3;

printf("\n");

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

printf("%10.5f" ,a[i*n+j1);

1
printf(":%10.5f",b[i]);
printf("\n");

}

printf("\n");

return;

}
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for Mac 0SX
gcc -03 -faltivec -bind_at_load -framework vecLib -o MatrixInverse2
MatrixInverse2.c
for linux
gcc MatrixInverse.c -llapack -lblas -lg2c
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/* Subroutine */ int dgesv_(integer *n, integer *nrhs, doublereal *a,
integer
*1da, integer *ipiv, doublereal *b, integer *1db, integer *info)
{
/¥ -- LAPACK driver routine (version 3.0) --
Univ. of Tennessee, Univ. of California Berkeley, NAG Ltd.,
Courant Institute, Argonne National Lab, and Rice University
March 31, 1993

Purpose

DGESV computes the solution to a real system of linear equations
A* X =8,
where A is an N-by-N matrix and X and B are N-by-NRHS matrices.

The LU decomposition with partial pivoting and row interchanges is
2
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used to factor A as
A=P*L *U,
where P is a permutation matrix, L is unit lower triangular, and U is
upper triangular. The factored form of A is then used to solve the
system of equations A * X = B.

Arguments

N (input) INTEGER
The number of linear equations, i.e., the order of the
matrix A. N >= 0.

NRHS (input) INTEGER
The number of right hand sides, i.e., the number of columns
of the matrix B. NRHS >= 0.

A (input/output) DOUBLE PRECISION array, dimension (LDA,N)
On entry, the N-by-N coefficient matrix A.
On exit, the factors L and U from the factorization
A = P*L*U; the unit diagonal elements of L are not stored.

LDA (input) INTEGER
The leading dimension of the array A. LDA >= max(1,N).

IPIV (Coutput) INTEGER array, dimension (N)
The pivot indices that define the permutation matrix P;
row i of the matrix was interchanged with row IPIV(i).

B (input/output) DOUBLE PRECISION array, dimension (LDB,NRHS)
On entry, the N-by-NRHS matrix of right hand side matrix B.
On exit, if INFO = @, the N-by-NRHS solution matrix X.

LDB (input) INTEGER
The leading dimension of the array B. LDB >= max(1,N).

INFO (output) INTEGER

@: successful exit

@: 1if INFO = -i, the i-th argument had an illegal value

@: 1if INFO = i, U(i,1) is exactly zero. The factorization
has been completed, but the factor U is exactly
singular, so the solution could not be computed.

E#H @ % K& Hdseyv.cDhead

#include "blaswrap.h"
#include "f2c.h"

vV A

/* Subroutine */ int dsyev_(char *jobz, char *uplo, integer *n, doublereal

*a,
integer *1lda, doublereal *w, doublereal *work, integer *1work,

integer *info)

{

/* -- LAPACK driver routine (version 3.0) --
Univ. of Tennessee, Univ. of California Berkeley, NAG Ltd.,
Courant Institute, Argonne National Lab, and Rice University
June 30, 1999

Purpose

DSYEV computes all eigenvalues and, optionally, eigenvectors of a
real symmetric matrix A.



LAPACK.taodoc 2005/12/14 09:20:55

Arguments

JOBZ (input) CHARACTER*1
= 'N': Compute eigenvalues only;
= "V': Compute eigenvalues and eigenvectors.

UPLO (input) CHARACTER*1
= 'U': Upper triangle of A is stored;
= "L": Lower triangle of A is stored.

N (input) INTEGER
The order of the matrix A. N >= 0.

A (input/output) DOUBLE PRECISION array, dimension (LDA, N)
On entry, the symmetric matrix A. If UPLO = 'U', the
leading N-by-N upper triangular part of A contains the
upper triangular part of the matrix A. If UPLO = 'L',
the leading N-by-N lower triangular part of A contains
the lower triangular part of the matrix A.

On exit, if JOBZ = 'V', then if INFO = @, A contains the
orthonormal eigenvectors of the matrix A.

On exit, if JOBZ = 'V', then if INFO = @, A

contains the

orthonormal eigenvectors of the matrix A.
If JOBZ = 'N', then on exit the lower triangle (if UPLO='L")
or the upper triangle (if UPLO='U') of A, including the
diagonal, is destroyed.

LDA (input) INTEGER
The leading dimension of the array A. LDA >= max(1,N).

W (Coutput) DOUBLE PRECISION array, dimension (N)
If INFO = @, the eigenvalues in ascending order.

WORK (workspace/output) DOUBLE PRECISION array, dimension (LWORK)
On exit, if INFO = @, WORK(1) returns the optimal LWORK.

LWORK  (input) INTEGER
The length of the array WORK. LWORK >= max(1,3*N-1).
For optimal efficiency, LWORK >= (NB+2)*N,
where NB is the blocksize for DSYTRD returned by ILAENV.

If LWORK = -1, then a workspace query is assumed; the routine
only calculates the optimal size of the WORK array, returns
this value as the first entry of the WORK array, and no error
message related to LWORK is issued by XERBLA.

INFO (output) INTEGER

: successful exit

if INFO = -i, the i-th argument had an illegal value
if INFO = i, the algorithm failed to converge; i
off-diagonal elements of an intermediate tridiagonal
form did not converge to zero.
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