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A Parallelizaion of Rational Arithmetic Programming

Environment

HIKARU SAMUKAWA ®)

Abstract: We are developing a rational arithmetic programming environment. The numerator
and the denominator of the rational number are kept in variable length array, and the rational
arithmetic is written by using symbols +, —, *, / by using C++ operator overload. Though
the users of our programming environment can program numerical methods code in the rational
arithmetic similar to the floating-point arithmetic, performance issue is still annoying. We have
developed a parallel version of rational BLAS by using submatrix expression resembles to For-
tran 90 submatrix in BLAS style. In this paper, we report its implementation and thread parallel
performance of numerical linear programs, the LU decomposition with complete pivoting for the
purpose to reveal rank of the matrix.

Keywords: rational arithmetic, thread parallelization, BLAS, submatrices, linear equation, com-
plete pivoting, rank, homogeneous equation, non-trivial solution
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do i=k+1,n
a(i,k)=a(i,k)/a(k,k)
enddo
do j=k+1,n
do i=k+1,n
a(i,j)=a(i,j)-a(i,k)*ak,j)
enddo
enddo
enddo
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enddo

enddo
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for (int i=0; i < n; ++i) kk[i]=i;
for (int i=rank-1; i >= 0; --i){
if (jpvt[i]'!=i) std::swap(kk[i],kk[jpvt[i]])
}
for (int k=rank-1; k <= n-2; ++k){
int kkk=k+1;
for(int i=0;i<=rank-1;++i){ // search column
if (kk[i] == k+1) kkk=i;
¥
for(int i=0;i<n;++i) y[il=-c[i] [kkk]; // RHS

for (int i=0; i <= rank-2; ++i){
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kpvt[i]=1i;
if (ipvt[i]!=1)
rational::swap(y[il,y[ipvt[il])
¥
kpvt [rank-1]=rank-1;
for (int i=rank; i <= n-1; ++i) y[i]=0;
y[k+1]=1; //set x_2=1
LUsubst(a,rank,y,kpvt,kpvt) ; //substitution
for (int i=rank-1; i >= 0; --i){
if (jpvt[il!=1)
rational: :swap(y[i],y[jpvt[i]1])
}

for(int i=0; i<mn; ++i) x[i] [k-rank+1]=y[i];

}
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