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We constructed new DNNs such as ResNet from the perspective of numerical
analysis, evaluated their performance using different numerical solution methods and image
recognition, and studied the basis for understanding DNNs and the underlying dynamical systems
through backward error analysis of the numerical differential equation representation of the
network, and investigated the numerical analytical conceptual equivalents in DNNs.

We also verified appropriate formulas as part of our research into experimental DNN construction
based on numerical integration formulas and explored the framework of numerical integration theory
in network integral transforms. We evaluated the integral transform error of the numerical
integration formula to create a theoretical foundation and studied appropriate function spaces for
DNN function representations. We also researched integral transform approximations with more
in-depth stages than existing research.
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