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Design of Combinatorial Structure for Nonlinear and/or Large-Scale Systems: Use of
Convex Optimization and Sensitivity Analysis
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For control of nonlinear and/or large-scale systems, new approaches are explored
through structure design of sum-of-squares polynomials and control systems. In particular, a new method
based on a piecewise polynomial is investigated for design of a model predictive controller in order to
avoid computation of a piecewise structure involved in the problem. Parameter control for a nonlinear
dynamical system is considered with a stability index and a matrix inequality in order to suppress
undesirable bifurcation and chaos. Moreover, in order to control a nonlinear system with a quantized
input or a discrete-time input, new methodology is proposed using sum-of-squares polynomials, linear-like
representation, the Picard iteration, and the contraction mapping theorem.
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