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Abstract

In this paper, we develop a class of optimal control theory for nonlinear systems with perturba-
tions. The objective of this problem is to establish a framework to solve the optimal control prob-
lem so that the parameterized cost function is minimized. In order to avoid solving the steady-
state form of the Hamilton-Jacobi-Bellman equation, we design a cost function, which depends on
the dynamic system, Lyapunov function. By solving the Hamilton-Jacobi-Behrman equation, we
obtain a concrete expression of a stable feedback controller, and the feedback controller makes
the system asymptotically stable. Finally, an example is given to illustrate the effectiveness of the
proposed method.
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Figure 1. The equilibrium point is Lyapunov stable [12]
1. F#& =89 Lyapunov F2E[12]

DOI: 10.12677/pm.2023.133051 470 S H


https://doi.org/10.12677/pm.2023.133051

F ke 2%

P

Figure 2. Asymptotic stability of the equilibrium point [12]
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Figure 3. Motion trajectory of system (19) under feedback control rate (20)
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