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% SHH IR

N =501; % WA 1K

L=10%pi; % HEIX AN

x = linspace(0, L, N); % x F7 1] |- A A% 15,

y = linspace(0, L, N); %oy i) A RRAS 5,

% VIR AT T A AR R

u = zeros(N, N, 3);

s=0.5; % BRI (T 2R PR )

% CPML 1 AL 51F

npml = 10; % CPML PUHE 5

pml_width = 10; % CPML & &

cpml = exp(-linspace(0, 1, pml_width)."2); % FEEL CPML 5 1]

pml_x = [flip(cpml), ones(1, N = 2 * pml_width), cpml]; % x J7 Y CPML
pml_y = [flip(cpml), ones(1, N = 2 * pml_width), cpml]; %y J7 Al CPML
% WIRAAE . ISR

[X, Y] = meshgrid(x, y); % RIFE x F y 7 Tal A4 R A
mitu=2%exp(-2*(X-L/2)"2-2%(Y-L/2).2); % 1 HT PR

u(:,:,1) = init_u; % 1 FEF a1
u(:,:,2) = init_u; % SETE ) A A
% MNP 55 (Dirichlet H1 5454 )

u(l,:,)) = 0; u(end,:,:) = 0;

u(;,1,:) = 0; u(:,end,:) = 0;

% P

for ii = 1:1200
% WA R 223 2T T — I A5
u(2:end-1, 2:end-1, 3) = s * (u(2:end-1, 3:end, 2) + u(2:end-1, 1:end-2, 2)) ...
+s * (u(3:end, 2:end-1, 2) + u(l:end-2, 2:end-1, 2)) ...
+2%(1 =2 *sg) *u(2:end-1, 2:end-1, 2) — u(2:end-1, 2:end-1, 1);

% Hti i CPML W

u(:,:,3) = u(:,:,3) * (pml_x" * pml_y);
% FHTY)

u(z,:1) = ul::,2); ul:,:,2) = u(,:,3);

% 2L

imagesc(x, y, u(:,:,2));
colormap(gray); colorbar;
title(['ﬁﬂ'l‘l'ﬂﬂ?: ', num2str(ii) ]);
drawnow;

end
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Exploration and Practice of Intelligent Teaching Reform in
the Course of “Mathematical Physics Equations”

Wang Deying Cui Yan Song Cuiyu
College of Earth Science and Engineering, Shandong University of Science and Technology, Qingdao

Abstract: “Mathematical Physics Equations” is a fundamental core course for engineering disciplines such as geophysics,
with broad applications in seismic wave propagation modeling, electromagnetic field analysis, and fluid dynamics.
However, traditional teaching approaches primarily focus on theoretical derivations, with limited emphasis on practical
applications. This results in students having insufficient skills in numerical computation and programming, thereby
restricting their ability to solve complex engineering problems. With the rapid advancement of artificial intelligence
(AI), technologies such as automated programming, intelligent derivation, and visualization have demonstrated
immense potential in scientific computing, offering new perspectives and tools for the reform of “Mathematical Physics
Equations” teaching. This paper proposes an Al-driven intelligent teaching reform framework that integrates automated
programming demonstrations, problem-driven teaching, and industry-oriented case studies to enhance students’
computational thinking and engineering practice skills. The research findings indicate that this approach not only
significantly improves students’ understanding and application of mathematical physics equations but also strengthens
their overall innovative capabilities, providing a viable pathway for the modernization of teaching in this domain.

Key words: Mathematical Physics Equations; Intelligent teaching; Teaching reform; Automated programming; Problem-

driven learning
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