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Numerical Solutions and Methods for Ordinary Differential Equations

HEI Yafang, HU Jiancheng
(College of Applied Mathematics, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract ; For the solution of various numerical methods of differential equations, such as finite difference and finite ele-
ment methods, there exists a problem that the calculation storage and calculation time increase dramatically with the di-
mension of the differential equation, which seriously restricts the solution of high-dimensional problems. Neural network
provides a new approach to solving differential equations, as it can infinite approximation to any nonlinear function.
Through neural network training, the approximate solution of a differential equation becomes a continuous function, with
enough precision to obtain any order derivative of the solution. The advantage of this method is that when the dimension
of the problem increases, the increase of computation and storage is relatively small, and it can overcome the disaster of
dimension and solve the high-dimension problem. At the same time, it has good generalization and the ability to solve
complex regional problems. In this paper, a neural network method for solving differential equations is proposed, which
is coupled by physical constraints. The numerical examples demonstrate that this method has high efficiency and good
generalization, ensuring the convergence of the optimization algorithm, and the approximate solution has enough preci-
sion, which provides an effective way of solving differential equations.

Keywords : ordinary differential equation ;numerical calculation ;neural network



