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Higher Order Parallel Computation of
Ordinary Differential Equations by Taylor Series

HirosHI HIRAYAMAT!

In this paper we consider the following intial values problem of the ordinary

differential equations.

y' =f(z,y)  y(=o) =yo
When the numerical Taylor series method which computes the coefficient of
Taylor series for this problem by the floating point number is used, it is shown
that it is computable at high speed.

Since the degree of the computation can be chosen arbitrarily, it is calculable
by the degree suitable for the problem. If we use the higher order numerical
formula for the ordinary differential equations, some stiff problem can be solved
efficiently. Since we can obtaine the Taylor series as computation results, the
error of computation can also be evaluated easily.

The results were computed ill-conditioned problems in hih order and high pre-
cision by the Taylor series method was compared, and it is shown that Taylor
series method is an efficient algorithm.
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0 1 Numerical results of HIRES

order | comp. time(msec) | No. of steps | max. step size | min. step size
3 874.00 1244404 6.04e-3 4.28e-12
4 45.41 61444 3.73e-2 3.06e-8
5 13.06 16254 1.63e-1 2.85e-6
6 9.40 10980 2.17e-1 4.75e-5
7 8.42 9179 4.15e-1 3.03e-4
8 7.69 8200 4.85e-1 8.96e-4
9 7.51 7445 5.00e-1 1.81e-3
10 7.32 6870 5.33e-1 3.48e-3
11 7.08 6371 5.73e-1 6.0ee-3
12 6.90 5951 6.24e-1 9.74e-3
13 6.89 5583 6.31e-1 1.46e-2
14 6.78 5261 7.12e-1 1.97e-2
15 6.77 4974 7.28e-1 2.33e-2
16 6.59 4718 7.65e-1 2.85e-2
17 6.59 4487 8.14e-1 3.46e-2
18 6.59 4277 8.78e-1 3.79e-2
19 6.65 4088 8.73e-1 3.97e-2
20 6.59 3914 9.00e-1 4.15e-2
25 6.59 3228 1.11e-1 5.03e-2
30 6.59 2749 1.26e-1 5.91e-2
35 6.71 2395 1.22e-1 6.79e-2
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7: y3[i+1]=(y1y2-8*y3[i]/3)/(i+1) ;
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