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Abstract

In order to solve the problem of the most rapidly falling line, we first derive the variational me-
thod for finding the extrema of such nonlinear differential equations in the absence of friction, ap-
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ply it to the process of solving the Coulomb frictional most rapidly falling line by Lagrange multip-
lier method in reality, and then apply the targeting method combined with Newton’s method for
fast iterative approximation under the given boundary conditions and use mathematica modeling
to find the numerical solution. Numerical computation plays an important role in both scientific
research and engineering technology, and the numerical solution of nonlinear systems of equa-
tions is an important research element in computational mathematics. This method involves the
expression of physical quantities such as time and space as parameters, and also has the advan-
tage of being rapidly programmable and codable. Therefore, it can be applied to solve most of the
nonlinear problems in physical experiments under certain accuracy requirements.
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Figure 1. The state of motion of the
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Figure 2. General most rapid descent line
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Figure 4. Contour view
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Figure 5. Progressive approach process
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