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Computation of Nonlinear Optimal

Control via Symplectic Conservative
Perturbation Method

TAN Shu-Jun! ZHONG Wan-Xie!

Abstract The nonlinear two-point boundary-value problem
(TPBVP) poses the major difficulty in the computation of non-
linear optimal control systems, which is usually solved through
iteration of the corresponding linearization TPBVP. Therefore,
it is necessary to develop accurate and efficient algorithms for
TPBVPs of linear time varying systems. By introducing the
concept of interval mixed energy, the nonlinear TPBVP can be
solved by converting the interval mixed energy matrices and vec-
tors. And the classical Riccati transformation can be regarded
as a special case of the interval mixed energy method. Then, an
symplectic conservative and strongly parallel perturbation algo-
rithm has been presented. Numerical results demonstrate its
effectiveness.

Key words Nonlinear two-point boundary-value problem, in-
homogenous Riccati transformation, nonlinear matrix Riccati
equation with variable coefficients, interval mixed energy, sym-

plectic conservative perturbation, parallel arithmetic
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Table 1  Distances between iterations (n = 0.2,t; = 6.0)

Weft d(zgi) _ m(11'*1)) d()\gi) _ )\(l’ifl)) d(u® — (t=1))

WH D RS Runge-Kutta RS Runge-Kutta RS Runge-Kutta
5 1.2703e-04 3.0958e-04 1.5162e-03 2.8313e-03 7.5811e-04 1.4156e-03
6 5.4700e-07 5.6138e-06 3.7977e-06 1.4141e-04 1.8989e-06 7.0704e-05
7 2.2125e-09 2.6793e-07 1.5126e-08 5.5623e-06 7.5629e-09 2.7811e-06
8 8.9407e-12 1.1338e-08 7.8044e-11 1.5068e-07 3.9022e-11 7.5341e-08
9 4.0856e-14 6.3019e-10 3.6593e-13 5.7898e-09 1.8296e-13 2.8949e-09

10 6.6613e-16 2.9304e-11 3.1086e-15 1.3731e-10 1.5543e-15 6.8656e-11
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