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Solution to Constrained Linear Quadratic
Singular Optimal Control
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Abstract; This paper is devoted to solving a constrained
linear quadratic (LQ) singular optimal control problem. The
optimal control of this problem is given explicitly with the co-
state variable by the Pontryagin maximum principle and the
canonical backward differential flow. Differing from the
traditional way, it avoids adding a small perturbation for an
approximation process.
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Tab.1 Some of the calculation results of Example 1

in w uz x

0. 000 0 1 827 335. 3970 2584 326. 854 3 —0.707 1 —0.707 1 2.0000
0.2211 754 646.491 3 1067 230. 802 7 —0.707 1 —0.707 1 4.3405
0.442 2 311 640.138 1 440 725. 209 8 —0.707 1 —0.707 1 10.007 9
0.663 3 128 693. 416 8 181 999. 475 4 —0.707 1 —0.707 1 23.7319
0.884 4 53 139.717 1 75 150.408 6 —0.707 1 —0.707 1 56. 964 8
1.124 0 20 370.284 0 28 807.431 9 —0.707 1 —0.707 1 147.920 2
1.3635 7773.622 5 10 993.062 3 —0.707 1 —0.707 1 385.010 8
1.584 6 3113.591 8 4 402.783 8 —0.707 0 —0.707 2 931.810 2
1.805 7 1 051.8859 1487.0916 —0.706 9 —0.707 3 2 255.897 7
1.953 7 228.656 0 322.8695 —0.706 0 —0.708 2 4 076.053 4
1.991 4 41.988 7 58.887 3 —0.7011 —0.713 0 4 741.016 8
1.992 5 36.912 8 51.709 7 —0.700 3 —0.713 8 4 760, 666 5
1.993 4 32.3951 45,3218 —0.699 3 —0.714 8 4778.225 4
1.994 3 27.8779 38.934 8 —0.698 1 —0.716 0 4795.849 1
1.995 2 23.3611 32.548 9 —0.696 3 —0.7177 4 813.537 8
1.996 2 18.844 6 26.164 3 —0.693 7 —0.720 2 4 831.291 7
1.9971 14. 328 3 19.781 8 —0.689 5 —0.724 3 4849.1111
1.998 0 9.812 3 13.403 6 —0. 681 2 —0.7321 4 866. 996 3
1.998 9 5. 296 4 7.039 8 —0. 658 8 —0.752 3 4 884.947 4
1. 999 8 1.0035 1.136 7 —0.469 7 —0.882 8 4 902. 073 4
2.0000 0.055 8 0.055 8 —0.052 8 —0.998 6 4 905. 862 6
2.0000 0.0000 0.000 0 0. 000 0 0.000 0 4 906. 085 6
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