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Abstract

In this paper an efficient algorithm for Pontriagin®s maximum principle is developed.

Fletcher-Powell method is adopted as optimization technique which shows fast and stable

convergence characteristics,

Terminal constraints are alse considered by using Hestens®

algonithm and penalty function method together. Control variable inequality constraints are

also considered by using Gradient Projection technique combined with Flectcher-Powell

method. Test experiment shows good and reliable results.
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Table 1. Convergence characteristics without
constraints
DA | BHEE(J) | #E norm (|| Hu |))
1 897.8 485.8
2 280.6 93.9
3 43.57 17.07
4 38.94 15.62
5 33.67 14.78
6 32.26 14. 46
7 31.83 14,25
8 31.62 13.84
9 31.15 3.67
10 31.01 3. 17
11 30.99 3.15
12 30.97 0.829
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Fig. 1. Optimal control without constraints
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Table 3. Convergence characteristics with

terminal constraints and control inequality

REES | FEEL(J) | ) norm (|| Hall)
1 897.8 27.31
2 355.7 8.73
3 147.6 3.80
4 168.9 0.84
5 105.6 0.89
6 82.1 0.84
7 79.58 0.84
8 78,58 0.84
9 77.74 0.84
10 77.82 0.84
15 69.33 0.09
19 68.66 0.09
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Fig. 2. Optimal control with terminal

constraints
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1 897.8 27.31
2 355.7 8.73
3 147.6 3.8
4 168.9 0.84
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Fig. 3. Optimal control with terminal con-
straints and control inequality
constraints
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