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A neural network algorithm for the heat conduction interface problems
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(School of Mathematics, Sichuan University, Chengdu 610064, China)

Abstract: This paper discusses a single hidden layer neural network algorithm for the heat conduction in-

terface problems. The proposed algorithm sets the approximate solution to contain a neural network

function and to meet the initial/boundary conditions and the Dirichlet interface condition, and trains the

neural network by solving the discrete optimization problem derived from the original system so as to ob-

tain the approximate solution. A new optimization algorithm based on the stochastic gradient method is

also given to solve the corresponding discrete optimization problem. Numerical examples are provided to

verify the effectiveness of the neural network algorithm.
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Tab. 2 E, error of the approximate solution at different times of the iteration
LA/

! 0 20 40 60 80 100 120 700
0.1 0.165 3 0.051 4 0.019 9 0.011 2 0. 008 9 0. 008 0 0. 007 4 0.002 0
0.2 0.368 4 0.113 7 0.042 5 0.022 3 0.017 0 0.015 2 0.013 9 0.003 7
0.3 0.614 7 0.188 6 0. 068 0 0.032 8 0.023 5 0. 020 6 0.018 7 0. 005 5
0.4 0.910 5 0.277 9 0.097 0 0.042 5 0.027 6 0.023 5 0.021 2 0.007 9
0.5 1.262 9 0.384 1 0.130 6 0.051 9 0.029 6 0.024 0 0.021 4 0.011 8
0.6 1.679 8 0.509 9 0.170 7 0.063 4 0.032 3 0.025 0 0.022 6 0.017 8
0.7 2.170 3 0.658 7 0.219 6 0.081 2 0.042 9 0.034 6 0.032 4 0.026 3
0.8 2.744 6 0.834 7 0. 280 3 0.109 4 0. 066 4 0. 057 0 0.054 1 0.037 3
0.9 3.414 3 1.041 8 0. 3552 0. 150 2 0.102 7 0.091 0 0.086 3 0.0511
1.0 4,192 5 1.284 8 0. 446 3 0.203 9 0. 150 2 0.1351 0.127 5 0.067 5
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