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In this paper, we contribute operator-splitting methods improved by the
Zassenhaus product for the numerical solution of linear partial differential
equations. We address iterative splitting methods, that can be improved by B <& % S e E gfé
means of the Zassenhaus product formula, which is a sequnential splitting i)

scheme. The coupling of iterative and sequential splitting techniques are

discussed and can be combined with respect to their compuational time. While

the iterative splitting schemes are cheap to compute, the Zassenhaus product

formula is more expensive, based on the commutators but achieves higher

order accuracy. lterative splitting schemes and also Zassenhaus products are

applied in physics and physical chemistry are important and are predestinated

to their combinations of each benefits. Here we consider phase models in CFD

(computational fluid dynamics). We present an underlying analysis for

obtaining higher order operator-splitting methods based on the Zassenhaus

product.

Computational benefits are given with sparse matrices, which arose of spatial

discretization of the underlying partial differential equations. While Zassenhaus

formula allows higher accuracy, due to the fact that we obtain higher order

commutators, we combine such an improved initialization process to cheap

computable to linear convergent iterative splitting schemes.

Theoretical discussion about convergence and application examples are

discussed with CFD problems.

Bookmarkwhat is this?)

Comments: 17 pages
Subjects: Numerical Analysis (math.NA)

MSC classes: 80A20, 80M25, 74S10, 76R50, 35J60, 35J65, 65Md9,
65205, 65N12

Cite as: arXiv:1204.0380 [math.NA]
(or arXiv:1204.0380v1 [math.NA] for this version)

Submission history

From: Juergen Geiser [view email]



[vl] Mon, 2 Apr 2012 12:11:19 GMT (51kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



