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Abstract: This report is devoted to the application of the penalty functions
method to the construction of approximated terminal regulator for the next
optimal control problem:
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where 0 < " � "0 � 1; Q(x; ") = Q0 + "Q1(x) � 0; A(x; ") = A0 + "A1(x);
B(x; ") = B0 + "B1(x): Thus, we consider the problem for a weakly nonlin-
ear state-dependent coe¢ cients (SDC) system. By means of introducing the
quadratic penalty function
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xT (t1)Fx(t1); 0 < �� 1; F > 0;

problem (1) becomes a SDC optimal control problem with a free right-hand
endpoint. It can be investigated on the basis of the approach proposed in [1].
First of all, using " and � matching, we study the asymptotics of the auxiliary
equation solution. This equation is close to the di¤erential matrix SDC Riccati
equation obtained in [1]. Then, on the basis of asymptotics, an approximate
terminal regulator with extrapolation properties is constructed.

This work was supported by the Russian Science Foundation (Project No.
17-11-01220).

Keywords: terminal control, nonlinear systems, small parameter, state-dependent
Riccati equations, penalty method.

2010 Mathematics Subject Classi�cation: 34E10, 34J15, 49M30, 49N35

References

[1] Heydari A., Balakrishnan S.N. Path planning using a novel �nite horizon suboptimal
controller, Journal of guidance, control and dynamics, vol. 36, 1210�1214, 2013.

1


