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Inverse problems of Butterworth optimal control
LI Zhong-shen, WANG Yong-chu

(College of Mechanical Engineering and Automation, Huagiao University, Quanzhou Fujian 362021 ,China)

Abstract; In order to understand the essence of Butterworth optimal controi, uncover the correlation between the
Butterworth optimal transfer functions and the weighting matrices Q and R, the inverse problems of Butterworth optimal
contro] are studied in this paper. Firstly, the state feedback gain matrix K is designed by the method of Butterworth
optimal control. Then, the parametric formula for calculating the weighting matrix Q is given. Finally, an example is
given to illustrate the effectiveness and simplicity of the method for choosing the weighting matrix Q.
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Table 1 Coefficient of Butterworth optimal transfer functions
n B Bs Bs Bs Bs B B Bo
1 1. 0000
2 1.4142 1. 0000
3 2. 0000 2. 0000 1. 0000
4 2. 6131 3.4142 2.6131 1. 0000
5 3.2361 5.2361 5.2361 3.2361 1. 0000
6 3.8637 7. 4641 9.1416 7. 4641 3. 8637 1. 0000
7 4. 4940 10. 0978 14. 5918 14. 5918 10. 0978 4. 4940 1. 0000
8 5.1258 13.1371 21.8462  25.6884  21.8462 13.1371 5. 1258 1. 0000
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