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Parallel Algorithm for the Numerical Solution of the Ordinary
Differential Equation, and Execution of Parallel Program
on the PVM (Parallel Virtual Machine)

Takumi Kawasakl and Hisashi NARA

Abstract

The VLSI revolution is stimulating researches in the fields of parallel processing and
multiprocessor system. Multiprocessor systems are now available for very fast computer used
in the scientific numerical computing. However, conventional algorithms of numerical analysis
are suitably constructed only for monoprocessor computers. Parallel algorithms for the
multiprocessor system have not yet thoroughly investigated, except for some vector and matrix
computations. In this paper, we propose a parallel algorithm for the numerical solution of the
ordinary differential equations. This parallel algorithm is based on the predictor formula and
its iterative procedure. Simulations have been carried out and it is proved that this parallel
algorithm is reliable and offers a faster computing times than the existing algorithms such as
Runge-Kutta method. Moreover, we describe how to apply a parallel algorithm by using a free
software PVM (Parallel Virtual Machine) which can produce a virtual parallel computer,
components of which being many computers connected to the network. Error propagation of
the algorithm is also discussed.
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