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Parallel exponential Rosenbrock methods
Vu Thai Luan (University of California, Merced), Alexander Ostermann

Exponential Rosenbrock integrators have been shown to be very efficient
in solving large stiff differential systems of ODEs. So far, such exponential
methods have been derived up to order 5. In this talk we give a conver-
gence result for methods of order up to 6 and construct new integrators
of orders 4, 5, and 6. In contrast to the existing schemes of orders 4 and
5, the new schemes, which are called parallel stages methods, can be im-
plemented on a multi-processor system or parallel computers. Moreover,
the great advantage of the new schemes of orders 4 and 5, when com-
pared to the old schemes of the same orders of accuracy, is that they use
the same number of stages. This offers a significant improvement over the
old schemes, which have the same orders, in terms of computational time
when implemented in parallel. The numerical experiments show the effi-
ciency of the new integrators as well as the comparative performance with
the old ones.
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