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CONSTRUCTION OF DISCONTINUOUS PIECEWISE QUADRATIC VALUE

FUNCTIONS IN A TARGET CONTROL PROBLEM

I.A.Chistyakov, P. A.Tochilin

We consider a method for the approximate solution of solvability and control synthesis problems for a

nonlinear autonomous system of ordinary differential equations on a fixed time interval. The proposed method

is based on hybridization of equations and consideration of equivalent problems for a piecewise linear system.

Next, the value function is constructed as an approximate solution of the Hamilton–Jacobi–Bellman equation,

and the comparison principle is applied. The solution is chosen from the class of piecewise quadratic functions.

To improve the accuracy of the method, the specified value function is assumed to have discontinuities on certain

sets in the state space. We propose a numerical algorithm for feedback control calculation and obtain an a priori

error estimate of reaching the target set for the original nonlinear system.
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(SCFA, vol. 85) doi: 10.1007/978-3-319-10277-1 .

3. Habets L.C.G.J.M., Collins P.J., van Schuppen J.H. Reachability and control synthesis for piecewise-
affine hybrid systems on simplices. IEEE Trans. Autom. Control, 2006, vol. 51, no. 6, pp. 938–948. doi:
10.1109/TAC.2006.876952 .

4. Girard A., Martin S. Synthesis for constrained nonlinear systems using hybridization and robust
controllers on simplices. IEEE Trans. Autom. Control, 2012, vol. 57, no. 4, pp. 1046–1051. doi:
10.1109/TAC.2011.2168874 .

5. Subbotin A.I. Generalized solutions of first order PDEs: The dynamical optimization perspective. Boston,
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