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On a class of numerical integration schemes utilizing exponential functions

Al #EAN
TOGAWA Hayato

This paper discusses a new type of numerical integration method for solving
initial value problems of nonlinear differential equations. Conventional methods.
such as Runge-Kutta method, are consisted by basic arithmetic operations, —
addition, subtraction, multiplication and division. Basic idea of the new method is
to utilize exponential functions and trigonometric functions. So, in the case of
linear homogeneous differential equation with constant coefficients, the proposed
method will give exact solution. Three actual computational schemes are

proposed. Theoretical error analysis and numerical examples are shown.
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0.3 0.783511 0.801823 0.018312
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0.1 991351 0.913509 0.077842
0.2 983717 0.849219 0.070242
0.3 977078 0.801823 0.175255
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0.1 0913710 0913509 0.000201
0.2 0.849555 0.849219 0.000336
0.3 0.802257 0.801823 0.000434
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01 0913819 0913509 0.000310
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0.1 0.913754 0.913509 0.000245
0.2 0.849623 0.849219 0.000404
0.3 0.802340 0.801823 0.000517
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0.1 0.914500 0.913509 0.000991
0.2 0.850701 0.849219 0.001482
0.3 0.803540 0.801823 0.001717
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