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Intelligent Parallel Iterative Methods for Solving Linear Systems
of Equations with Large Sparse Matrices
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Abstract

The demand for high performance computer grows to solve large linear systems of equations in such
engineering fields - circuit simulation for VLSI design, image processing, structural engineering, aerodynamics,
etc. Many various parallel processing systems have been proposed and manufactured to satisfy the demand.
The properties of linear system determine what algorithm is proper to solve the problem. Direct methods or
iterative methods can be used for solving the problem. In this paper, an intelligent parallel iterative method
for solving linear systems of equations with large sparse matrices is proposed and its efficiency is proved
through simulation.
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Fig. 1. Application of Parallel Computing System

2 (1) T 2o] "o HA1E 4 St
(D—L—U)z=b )
=D YL+ U)+ D '

=Tx+ ¢

A71A T=D YL+ U)ola c= D 'b ©]

& Al e

e = =D ¢ (3)
71 k=1,2,3...

o] W= 7] 9130 WE ] H(nom) S o] &
o x HEe B A @ TAT 4 o

lz|| for xZ{xl,a:Q,...xn}t @)

max|z], 1< i< n

Qeie] Prle WEE sl H2se] Folal o

A 9ol gae o) e PRI 0)E A ()



while k < Nmax do
broadcast the new ;
for all I<i <n do
W =T x ™t

end for all
collect x" ;
if || A - D | < ¢ then terminate;

end while

end
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Fig. 2. Parallel Jacobi lteration.
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Fig. 3. Example of reduction in Sparse Matrix.
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procedure compact(matrix T, index)
begin
for i =1 to n do
counter = 0;
for j =1 to n do
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if (Tij = 0 ) then skip
else begin
counter++;
T(i,counter) = T(i,));
index(i, counter)= j ;
end
end for

end

I8 4. 32 2o g3l

Fig. 4. Algorithm for Matrix Reduction.

begin
compact (matrix T, matrix index);
initialize "’
loop_counter =0;
while counter < Nmax do
broadcast the new ;
for all I<i <ndo
do intelligent processing of x¥ = Ti - x ©
Dy e
using matrix index;
end for all
collect x* ;
if || PR || < ¢ then terminate;
loop_counter++;

end while

end
a2 5. Mokst X[SA Jacobi HE &t
Fig. 5. Proposed Intelligent Parallel Jacobi lterative
method.
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Table 1. Parameters of Simulation.
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Fig. 7. Results of simulation.
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