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A Systolic Array for Ordinary Differential Equations
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Abstract

An ordinary differential equation in analytical numerics is utilized to some applications,
for example, physics, mechanical engineering, electrical engineering, thermodynamics and
etc. But this equation has problems a lots to process in the real time processing by
software method. This paper is proposed a systolic Arrays architecture for solving the
Runge-Kutta method. it is one of method for solving an ordinary differential equation. the
proposed its architecture is very high speed and regular. this hardware proposed in this
paper may be part of the mathematical problem solver’s tool kit in the future and may be
available to many applications in the engineering .
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Fig. 2. Systolic Array for solving Ordinary Differential
Equations by RungeKutta methods
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INPUT x0, hO, yO REAL x0, hO, yO
OUTPUT vy

Stepl x0 < x0, v0 < vy0
h0 < h0, m < h0*y0
Y < v0+1/6 *m

Step2 for 1=1, 2 do step 3-4
Step3 x0 «-x0, y0 <« vy0
Stepd hO < h0, m <« hO*f(x0+h/2, yO+m/2)
Step5 y < y0+1/6 *2m

StepS m — hQ*(x0+h, yO+m)
y < y0+1/6 *'m

Step7 stop
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