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Abstract

In the fields of computational science and engineering, numerical solution of differential equations has
strong theoretical and practical significance. In this paper, we take the teaching of the finite difference
method in the Numerical Solution of Differential Equations in the Information and Computing Science
major as an example, explore the teaching innovation, derive five-point difference scheme from differ-
ent senses and give the application practice using Matlab. This paper insists on taking students as the
center to explore the teaching innovation and application practice for teaching model of finite difference
method, and to build alink between the theory and practice for students, enhance students’ enthusiasm,
and cultivate their ability to solve practical problems.
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Figure 1. Schematic diagram of the node (x,., y j.) and its four neighboring nodes
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Figure 2. Schematic diagram of dual subdivision and control volume V,
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Table 1. Exact solutions at some nodes of the example and numerical solutions for different mesh sizes
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(V. N,) 11 1 13 11 1
4’2 4’ 4’2 272 2’

(8,16) 1.8020x 10" 7.1633x10™ 1.6053 2.5484 %10 1.0130
(16,32) 1.7763x10™ 7.0941x10™ 1.5946 2.5120x10™ 1.0033
(32,64) 1.7699x 10" 7.0768x10™" 1.5919 2503010 1.0008
(64,128) 1.7683x 10! 7.0725%10"" 1.5912 2.5008x 10" 1.0002
T 1.7678 x10™ 7.0711x107" 1.5910 2.5000x10™ 1.0000

Table 2. Absolute value of the numerical solution error at some nodes of example taking different grid sizes
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(32,64) 1.1773x10° 2.4941x107° 4.0411x10° 2.3093x10°° 4.8923x10°°
(64,128) 7.2689%107 1.4785%10°° 2.2748x10°° 1.4468x10°° 2.9427x10°

Table 3. Maximum error and order of convergence of the numerical solution of the example for different grid sizes
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Figure 3. Exact solution surface (left), numerical solution surface (center) and error surface (right) of example under mesh
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