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Abstract

This article explores the application of differential equation methods in solving constrained optimi-
zation problems, and discusses the convergence and speed of solutions. Firstly, by transforming the
Karush Kuhn Tucker condition corresponding to the original constrained optimization, and using a
smooth complementarity function, the problem is transformed into solving a smooth equation sys-
tem S (3, X, M, /1) =0, which is further transformed into an unconstrained optimization problem. We

utilized a differential equation system to solve the final unconstrained optimization problem, and
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under certain constraint conditions, obtained the solution stability and convergence rate of the dif-
ferential equation system, thus obtaining the convergence and convergence rate of the constrained
optimization problem. Finally, numerical experiments are provided to demonstrate the effective-
ness of the proposed differential equation method for solving constrained optimization problems.
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Figure 1. The convergence trajectory of the solution x(t) for differential
equation systems of case 1
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Figure 2. The convergence trajectory of the solution x(t) for differential
equation systems of case 2

B 2. 19 2 0 I RR R GER x(t) ML s

5. &ig

ARSI FH T ELAM R S (NR B K0 R R bR K K 20 R RDEE ) KT 26 AR AL 9 TE 20 RAIL AL 1]

DOI: 10.12677/aam.2024.135200 2131 IR s


https://doi.org/10.12677/aam.2024.135200

W 5%

Wi T — DB R TR R GORRIR AL S L AR 8, TSR AR el . A SOl Oy
ARG IFE R, W 28 a 1 MREE, UEB T M TR R GRS, sl B
BI9SAIE T 1Z%070 75 R 28 GE BT s R i WAL S0 38 i 10 et ) e I o

SEEk
[1] Arrow, KJ. and Hurwicz, L. (1956) Reduction of Constrained Maxima to Saddle-Point Problems. Proceedings of the
Third Berkeley Symposium on Mathematical Statistics and Probability, Volume 5: Contributions to Econometrics, In-
dustrial Research, and Psychometry, 3, 1-21.
[2] Antipin, A.S. (2000) Solving Variational Inequalities with Coupling Constraints with the Use of Different Equations.
Differential Equations, 36, 1587-1596. https://doi.org/10.1007/BF02757358
[3] Gao, X.B., Liao, L.Z. and Qi, L. (2005) A Novel Neural Network for Variational Inequalities with Linear and Nonli-
near Constraints. IEEE Transactions on Neural Networks, 16, 1305-1317. https://doi.org/10.1109/TNN.2005.852974
[4] Sun, J., Chen, J.-S. and Ko, C.H. (2012) Neural Networks for Solving Second-Order Cone Constrained Variational In-
equality Problem. Computational Optimization and Applications, 51, 623-648.
https://doi.org/10.1007/s10589-010-9359-x
[5] Attouch, H., Chbani, Z. and Riahi, H. (2019) Fast Convex Optimization via Time Scaling of Damped Inertial Gradient
Dynamics. hal-02138954. https://hal.science/hal-02138954
[6] Attouch, H. and Cabot, A. (2017) Asymptotic Stabilization of Inertial Gradient Dynamics with Time-Dependent Vis-
cosity. Journal of Differential Equations, 263, 5412-5458. https://doi.org/10.1016/j.jde.2017.06.024
[7] Extushenko, Y. (1974) Two Numerical Methods of Solving Nonlinear Programming. Soviet Mathematics Doklady, 15,
420-423.
[8] Evtushenko, Y.G. and Zhadan, V.G. (1973) Numerical Methods for Solving Some Operations Research Problems. USSR
Computational Mathematics and Mathematical Physics, 13, 56-57.
https://doi.org/10.1016/0041-5553(73)90100-6
[9]1 Evtushenko, Y.G. and Zhadan, V.G. (1978) A Relaxation Method for Solving Problems of Non-Linear Programming.
USSR Computational Mathematics and Mathematical Physics, 17, 73-87.
https://doi.org/10.1016/0041-5553(77)90105-7
[10]  PMAGBE. 2 SR AR oy AN S 2l R P 5B D7 VR IRE T [D]: [ 24008 5], R3%E: RO%EHE 1K %, 2008.
[11] Attouch, H., Peypouquet, J. and Redont, P. (2016) Fast Convex Optimization via Inertial Dynamics with Hessian Dri-

ven Damping. Journal of Differential Equations, 261, 5734-5783. https://doi.org/10.1016/j.jde.2016.08.020

DOI: 10.12677/aam.2024.135200 2132 IR s


https://doi.org/10.12677/aam.2024.135200
https://doi.org/10.1007/BF02757358
https://doi.org/10.1109/TNN.2005.852974
https://doi.org/10.1007/s10589-010-9359-x
https://hal.science/hal-02138954
https://doi.org/10.1016/j.jde.2017.06.024
https://doi.org/10.1016/0041-5553(73)90100-6
https://doi.org/10.1016/0041-5553(77)90105-7
https://doi.org/10.1016/j.jde.2016.08.020

	微分方程方法求解约束优化问题
	摘  要
	关键词
	Differential Equation Method for Solving Constrained Optimization Problems
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	3. 二阶微分方程系统
	4. 数值实验
	5. 结论
	参考文献

