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Recur sive algorithm and symboalic programming for
matrix Doalittle’ sfactorization

ZHI| Dongjie' , ZHI Hui-lai®
(1. School of Computer Science & Technology , Henan Polytechnic University , Jiaozuo 454150, China; 2. School of Energy
and Environment , Xihua University , Chengdu 610039, China)

Abstract :Apply Doolittle’ sfactorization of matrix Anxnto matrix Amxsthat has m rows and ncolumns, and
conceive a new recursive algorithm of Doolittle’” sfactorization of matrix on the basis of traditional iterative
algorithm. In the realization of algorithm, the datais skillfully dealt, so the interim data and the result
have the form of fraction. These merits improve the result’ s exactness. And above that it conforms to
readers reading habit compared to double or float forms. After runningit , the result proves that the algo-
rithmis reasonably designed and the programis running with high proficiency and exactness. The program
is an augmentation of matrix factorization in the MathSoft’ s interactive mathematic language software,
which promotes matrix factorization from numerical computation to symbolic computation.
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#define N 7
struct fraction {int n,d;} ;
! * */



struct fraction a N][N];
int ged(int u,int v)

{

intrt=v:;if(u<Qu= - u;if(v<O)v=-

while(v! =0) {r=u%v;u=v;v=r;}

if (t >0) return u; else return - u;

} *ged */
void Doolittle (int k ,int m,int n)
/ *Doolittle */
{intij,g;

if ((k>=m) || (k> =n)) return;
| * */

else

{for(i=k+1;i<m;i+ +)
| *aik =aik/akk */

{a[il[k].n= a[i][k].n * a[k][K].d:
a[il[k].d= a[i][k].d * a[k][K].n:

g=ged(ali][k].n, a[i][k].d);
ali][k].n= a[i][k].n/g;
alil[k].d= a[i][k].d/g;

}

for(i=k+1:i<m:;i+ +)

[ *A22 =A22- L21 U12 */
for(j=k+1;j<n;j+ +)

{ali][j].n=a[i][j].n *a[i][k].d *

a[k][j].d- a[i][j].d *a[i][k].n *a[K][j].n;
a[i][j].d=a[i][j].d *a[i][k].d *
a[k][j].d;
g=ged(alil[j].nali][j].d) ;
a[i][j].n=a[i][j].n/ g;
a[i][j].d=ali][j]. d/g;
} *aj=aij - lik ukj */
Doolittle (k +1,m,n) ;
[ * Doolittle */
Mo+ */
}/ *Doolittle */
main ()
{intij,k,m,n;
printf "m=") ; scanf (" %d' , &m) ;
printf "n=") ; scanf (" %d' , &n) ;
for(i=0i<m;i++)/ * */
for(j=0;j<n;j+ +)
{printf ("a%d %d =", +1,j+1);

scanf (" %d' , &a[i][j].n) ;
ai]fj].d=1:}
printf (A:"\n") ;/ * */
for((=0i<m:;i+ +)
{
for(j=0;j<n;j+ +)
printf (" %d\t" ,a[i][j].n) ;
printf ("\ n") ;

}

Doolittle (0,m,n) ;

! * Doolittle */

printf ("L 2\ n") ;/ * L */

for((=0i<m:;i+ +)

{for(j=0;( < =i) &&(<n):;j+ +)
if j = =i) printf ("1") ;
eseif (a[i][j].d= =1)

printf (" %d\t" ,a[i][j].n) ;

else
printf (" %d/ %d\t" ,a[i][j].n,
alilfil. d ;
printf ("\ ") ;
}
printf ("U :\n") ;/ * U *!
for(i=0i<m;i+ +)
{

for(j=0;j <i;j+ +) printf ("\t") ;
for(j=izj<n;j+ +)
if (a[i][j].d==1)
printf (" %d\t" ,a[i][j].n) ;
else printf (" %d/ %d\t" ,a[i][j].n,
alilfj]l.d);
printf ("\ n") ;
}
printf "A =LU\n") ;
Y *man */
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