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Abstract: Physics-informed neural networks ( PINNs) were applied in combination with generalized Miura
transformations to investigate 3 KdV-type equations. Several novel soliton solutions, including the kink-bell so-
lution of the mKdV equation, were derived analytically with the improved PINN method; a single-soliton-like
solution of the KdV equation, was achieved through the Miura transformation; and a dark-soliton solution of a
strongly nonlinear KdV equation, was obtained by means of both the generalized Miura transformation and the
PINN methods. Comparison of the numerical results obtained under the PINN framework with the exact solu-
tions from theoretical analysis shows that, the proposed algorithm effectively uncovers new numerical solutions

of partial differential equations and offers valuable insights for theoretical research.
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Fig. 1  Kink-bell solution (23) to the mKdV equation
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Fig. 2 Solution (33) to the mKdV equation forz = 0
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Fig. 3 The comparison between the single-soliton-like solution and the single-soliton solution of the KdV equation
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(a) The 3D plot of the numerical solution
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(b) The density plot of the numerical solution (c¢) The errors between the numerical solution

and the exact solution
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Fig. 4 Numerical solutions and errors of the eq. (37)
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(a) The density plot of the predicted solution (b) The density plot of the exact solution
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Fig. 5 The predicted solutions, exact solutions and errors of eq. (38)
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