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Reduced Basis Method for Quadratically Nonlinear
Transport Equations

Nadine Jung! B. Haasdonk? D. Kroener?

With the Reduced Basis Method (RBM) we can solve a given parametrized PDE for
many parameters which are not known in advance faster then by Finite Element Method
(FEM). Initially we choose in a suitable way N parameters py, ..., uy within a certain
interval and compute the FE solution ug(p;) for 1 < i < N on an extremely fine mesh.
The number N is small compared to the dimension of the FE space. We construct a
new space Xy, spanned by these N FE approximations. Then, in order to compute
approximations for many different parameters p, different from gy, ..., un, we compute
an RB approximation uy(u) in the lower dimensional space Xy. Because of the lower
dimensional space Xy the computations of the RB approximation uy(u) is faster than the
computation of the FE approximation uy(x). In [2] the RBM is applied to the stationary,
viscous Burgers equation. [2] contains an a posteriori error estimator between wuy () and
ug(p) as well as an existence proof. The results of [2] are extended in [1] to a wider class
of parameter choices and the instationary viscous Burgers equation, i.e. quadratically
nonlinear transport equations.

The a posteriori estimator between the RB approximation uy(u) and FE approximation
ug(p) justifies the approach and allows a more efficient basis construction.

Numerical experiments on a parameter-dependent transport problem, discretized with
backward Euler, Newton Method and FEM, demonstrate the applicability of the model
reduction technique. We compare the results of the RBM with FEM. The CPU times
demonstrate the efficiency, in particular we gain a factor 6—16 for the CPU time.
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