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Numerical simulations of many natural phenomena described by nonlinear differential
equations can lead to dynamical systems with very large spatial dimension when a standard
discretization scheme is applied. To reduce the computational cost for solving each of these large-
scale systems, model reduction methods can be used to produce relatively low dimensional model
that still provides accurate solution of the original system. In general, the accuracy of a given model
reduction technique is evaluated through certain error measurements when compared with some
known reference solutions. Besides considering these approximation errors, this work aims to
preserve fundamental behavior of the original system, which will be done through contraction
analysis.

This work develops a nonlinear model reduction approach that not only reduces the
computational complexity or substantially decreases the simulation time, but also preserves
monotonicity and contractivity properties of the original full-order model to ensure the stability as well
as the existence and uniqueness of the solution. The proposed technique is based on using basis
sets from proper orthogonal decomposition method and modifying an interpolatory projection
approach, called discrete empirical interpolation method, by enforcing a symmetric structure of the
approximation. The efficiency and accuracy of the proposed method are illustrated through the

numerical tests on a nonlinear model describing reaction diffusion problems.
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interpolation method (DEIM)
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