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subroutine sub(a, m, n)
int m, n
real a(m,n)

end
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(: real a(5,3), b(10,6) :)

DEHICHEF L7 2 Xl a, b 2

call sub(a, 5, 3)

call sub(a, 10, 6)
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void sub(a, m, n)
int m, n;
matrix a;

{
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B8%1 vector newvector(int n) n KILD vector ZHEYICHER T %
vector x; DL IHICHFLTEWT

x = newvector(n);
if (x == NULL) T 7 —DULH;
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void freevector(vector v) newvector() THE(RL 7z vector %
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matrix newmatrix(int m, int n) m x n £ matrix ZHHYIC

ffER$ % matrix a; DLIHIICHELTEBWT

a = newmatrix(m, n);
if (a == NULL) T 77—,
ET 5O MBI WG TH 5,

void freematrix(matrix m) newmatrix() THER L 7 matrix %

RIS %,

double dotprod(int n, vector a, vector b) —~.D® vector a, b
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1.4 matrix 2477V 1sZ2EFEALEZ7O7 5 L0DH

#include <stdio.h>
#include <matrix.h>

main()

{
int i, j, n;
vector u, v, bj;
matrix a, b, c;

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

/* n RIGOXNT b)b u, v =i x/
if ((u = new_vector(n)) == NULL) {
fprintf (stderr, "cannot allocate u\n"); exit(1);
}
if ((v = new_vector(n)) == NULL) {
fprintf (stderr, "cannot allocate v\n"); exit(1);
}
/* u, v DEETE 1 ITB */
for (i = 0; i < n; i++) uli] = v[i] = 1.0;
/*u, v DNEZEIHELTERT S +/
printf ("dotprod(n, u, v)=l/g\n", dotprod(n, u, v));

/* n RIEATTH) a, b, ¢ ZHEfH */
if ((a = new_matrix(n, n)) == NULL) {
fprintf (stderr, "cannot allocate a\n"); exit(1);
}
if ((b = new_matrix(n, n)) == NULL) {
fprintf (stderr, "cannot allocate b\n"); exit(1);
}
if ((¢c = new_matrix(n, n)) == NULL) {
fprintf (stderr, "cannot allocate c\n"); exit(1);
}
/* n RIGDRT bV bj % UEfi */
if ((bj = new_vector(n)) == NULL) {
fprintf (stderr, "cannot allocate v\n"); exit(1);
}
/* a, b DREITZ 1 12T 5 */
for (i = 0; i < n; i++)
for (j = 0; j < m; j++)
alil[j] = v[i1[j]1 = 1.0;
for (j = 0; j <mn; j+v) {
/x 1751 b D j HIRT bLE bj ICaE—F23 */
for (i = 0; 1 < m; i++) bjli] = b[i][j1;
/x ¢ D (i,§) Ba% a OF 1 fT& b OF j FlONEET S
* i.e. 114 ¢ 2174 a, b DEET S */
for (i = 0; i < n; i++) c[i]l[j] = dotprod(n, alil, bj);
}
for (i = 0; i < n; i++) { 4
for (j = 0; j < m; j++)
printf("%g ", c[il[jD);
printf ("\n");
}

return O;
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//* N
* matrix.c
*/
#include "matrix.h"
matrix new_matrix(nrow, ncol)
int nrow, ncol;
{
int i;
vector ap;
matrix a;
if ((a = (matrix)malloc(nrow * sizeof(vector))) == NULL)
return NULL;
if ((ap = (vector)malloc(nrow * ncol * sizeof(scalar))) == NULL)
free(a);
return NULL;
}
for (i = 0; i < nrow; i++)
ali] = ap + (i * ncol);
return a;
}
void free_matrix(a)
matrix a;
{
free(al[0]);
free(a);
}
N J

VEHWE, — b3y 2 Tl -L/usr/local/lib

-lmatrix T OK.



f/*

* vector.c

*/
#include "matrix.h"

vector new_vector(n)
int n;
{
return (vector)malloc(sizeof (scalar) * n);

3

void free_vector(v)
vector v;
{

free(v);

¥
-

/*
* dotprod.c
*/

#include "matrix.h"

double dotprod(n, u, v)
int n;
vector u, v;
{
int i, né4;
double s;

s = 0;
nd =n & 3; /xn Y 4 */
for (i = 0; i < néd; i++)

s += ulil * v[i];
for (i = nd; i < n; i +=4)

s += uli] * v[i] + uli + 1] * v[i + 1]

+uli +2] x v[i + 2] + uli + 3] * v[i + 3];

return s;

AN




f/*

* matrix.h

*/

#ifndef MATUTIL
#define MATUTIL

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

#ifndef scalar
#define scalar double
#endif

typedef int *ivector;
typedef float =*fvector;
typedef double *dvector;
typedef scalar *vector;

typedef ivector *imatrix;
typedef fvector *fmatrix;
typedef dvector *dmatrix;
typedef vector *matrix;

ivector new_ivector();
void free_ivector();

fvector new_fvector();
void free_fvector();

dvector new_dvector();
void free_dvector();

vector new_vector();
void free_vector();

imatrix new_imatrix();
void free_imatrix();

fmatrix new_fmatrix();
void free_fmatrix();

dmatrix new_dmatrix();
void free_dmatrix();

matrix new_matrix();
void free_matrix();

double dotprod();
#endif
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#

# Makefile for matrix.a

#

SRCS = matrix.c vector.c dotprod.c
0BJS = matrix.o vector.o dotprod.o
LIB = matrix.a

PROGS = testmat test-glsc+ heat2d-e
CcC = cc

CFLAGS = -04

LIBDIR = /usr/local/lib

INCDIR = /usr/local/include

JUNK = Meta

default: $(LIB)
all: $(LIB) $(PROGS)

matrix.o: matrix.c
vector.o: vector.c
dotprod.o: dotprod.c
matrix.a: $(0BJS)
ar cr $@ $(0BJS) && ranlib $6@
clean:
rm -f $(LIB) $(0BJS) $(PROGS) $(JUNK)
test: testmat
testmat
testmat: testmat.c matrix.a
$(CC) -o $@ $(CFLAGS) testmat.c matrix.a
test-glsc+: test-glsc+.c
$(CC) -o $0@ $(CFLAGS) test-glsc+.c -lglscd -L/usr/lib/X11 -1X11 -Im
heat2d-e: heat2d-e.c $(LIB)
$(CC) -o $@ $(CFLAGS) heat2d-e.c $(LIB) -1lglscd -L/usr/lib/X1l -1X11 -1m
install: matrix.a
-mv -f $(LIBDIR)/libmatrix.a $(LIBDIR)/libmatrix.a.$$
-mv -f $(INCDIR)/matrix.h $(INCDIR)/matrix.h.$$
cp -p matrix.a $(LIBDIR)/libmatrix.a
ranlib $(LIBDIR)/libmatrix.a
cp -p matrix.h $(INCDIR)




