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Abstract: Splitting methods are recognized as useful tools in the numerical solution of initial boundary value
problems of multi(space)-dimensional partial differential equations. Following the method of lines we
introduce a new class of linearly implicit splitting methods for the numerical solution of the systems of
ordinary differential equations arising from the semidiscretization in space of a parabolic differential
equation. In the usual splitting formulas the nonlinear equation systems are solved by Jacobian-based
iteration methods. In general, the Jacobian matrices used have a simple structure (often tridiagonal). The
linearly implicit splitting formulas directly involve approximations to the Jacobian matrices in the scheme so
that only linear equation systems with simple coefficient matrices have to be solved. Furthermore, these
formulas are consistent of order two and have good stability properties. ?? 1998 Elsevier Science B.V. and
IMACS. All rights reserved.

Author Keywords: Initial boundary value problems; Linearly implicit methods; Method of lines; Numerical
analysis; Splitting methods

Index Keywords: Approximation theory; Initial value problems; Matrix algebra; Partial differential
equations; Problem solving; Linearly implicit splitting methods; Multi-dimensional parabolic differential

equations; Iterative methods

Year: 1998

Source title: Applied Numerical Mathematics

Volume: 28

Issue: 4-Feb

Page : 259-274

Cited by: 4

Link: Scorpus Link

Correspondence Address: Eichler-Liebenow, C.; Martin-Luther-Univ. Halle-Wittenberg, FB Mathematik
und Informatik, Inst. f?2r Numerische Mathematik, D-06099 Halle/Saale, Germany; email:
liebenow@mathematik.uni-halle.de

ISSN: 1689274

CODEN: ANMAE

Language of Original Document: English

Abbreviated Source Title: Applied Numerical Mathematics

Document Type: Article

Source: Scopus


http://www.scopus.com/inward/record.url?eid=2-s2.0-0032182545&partnerID=40&md5=346f8dae5b1ba6910ca156c76b8a1290

Authors with affiliations:

1.

Eichler-Liebenow, C., Martin-Luther-Univ. Halle-Wittenberg, FB Mathematik und Informatik, Inst. f2r Numerische
Mathematik, D-06099 Halle/Saale, Germany
Cong, N.H., Fac. of Math., Mechanics and Info., Hanoi University of Sciences, 90 Nguyen Trai, Dong Da, Hanoi, Viet Nam

. Weiner, R., Martin-Luther-Univ. Halle-Wittenberg, FB Mathematik und Informatik, Inst. f?r Numerische Mathematik, D-

06099 Halle/Saale, Germany
Strehmel, K., Martin-Luther-Univ. Halle-Wittenberg, FB Mathematik und Informatik, Inst. f?r Numerische Mathematik, D-
06099 Halle/Saale, Germany

References:

1.

10.

11.

12.

13.
14.

15.

16.
17.

Dahlquist, G., Stability and error bounds in the numerical integration of ordinary differential equations (1959) Trans. of
Royal Inst. of Techn., 130. , Stockholm

Dahlquist, G., A special stability problem for linear multistep methods (1963) BIT, 3, pp. 27-43

Dekker, K., Verwer, J.G., (1984) Stability of Runge-Kutta Methods for Stiff Nonlinear Differential Equations, , North-
Holland, Amsterdam

Frank, R., Schneid, J., Ueberhuber, C.W., The concept of B-convergence (1981) SIAM J. Numer. Anal., 18, pp. 753-780
Hairer, E., Bader, G., Lubich, Ch., On the stability of semi-implicit methods for ordinary differential equations (1982) BIT,
22, pp. 211-232

Henrici, P., (1962) Discrete Variable Methods in Ordinary Differential Equations, , Wiley, New York

Hundsdorfer, W.H., Unconditional convergence of some Crank-Nicolson methods for initial-boundary value problems
(1992) Math. Comp., 58 (197), pp. 35-53

Hundsdorfer, W.H., Trapezoidal and midpoint splittings for initial-boundary value problems (1996) Technical Report NM-
R9605, , CWI Amsterdam

Hundsdorfer, W.H., Verwer, J.G., Stability and convergence of the Peaceman-Rachford ADI method for initial-boundary
value problems (1989) Math. Comp., 53 (187), pp. 81-101

Jorge, J.C., Lisbona, F., Contractivity results for alternating direction schemes in Hilbert spaces (1994) Appl. Numer. Math.,
15, pp. 65-75

Peaceman, D.W., Rachford H.H., Jr., The numerical solution of parabolic and elliptic differential equations (1955) J. Soc.
Indust. Appl. Math., 3 (1)

Sommeijer, B.P., Kok, J., Splittings methods for three-dimensional bio-chemical transport (1996) Appl. Numer. Math., 21,
pp. 303-320

Strehmel, K., Weiner, R., (1992) Linear-implizite Runge-Kutta-methoden und Thre Anwendung, , Teubner, Stuttgart

Van Der Houwen, P.J., Sommeijer, B.P., Kok, J., The iterative solution of fully implicit discretizations of three-dimensional
transport models (1996) Technical Report NM-R9621, , CWI Amsterdam

Van Der Houwen, P.J., Verwer, J.G., One-step splitting methods for semi-discrete parabolic equations (1979) Computing,
22, pp. 291-309

Von Neumann, J., Eine spektraltheorie f?r allgemeine operatoren eines unit??ren raumes (1951) Math. Nachr., 4, pp. 258-281

Yanenko, N.N., (1971) The Method of Fractional Steps, , Springer, Berlin



