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Control of Burgers’ Equation via Ultradiscretization

«Y. Izumi and T. Oguchi (Tokyo Metropolitan Univ. )

Abstract—

This report considers a controller design method for nonlinear partial differential equation

systems via ultradiscretization. Ultradiscretization is a procedure transforming a difference equation to an
ultradiscrete system such as a cellular automaton. Applying the ultradiscretization to a partial differential
system, the infinite dimensional system can be reduced to a finite dimensional system. In this paper, we
attempt to develop a control design method for Burgers’ equation which is a fundamental partial differential
equation in the field of fluid mechanics by using the ultradiscretization. The validity of the designed controller

is illustrated through numerical simulations.
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Fig. 2: Controlled BurgersCA
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Fig. 3: Solution of Burgers equation

Fig. 4: Solution of controlled Burgers equation
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Fig. 5: Effect of parameter A
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