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Runge—Kutta methods: Part I

Georgios Akrivis

Department of Computer Science and Engineering, University of loannina, Greece
and
Institute of Applied and Computational Mathematics, FORTH, Heraklion, Crete, Greece

Abstract

In this talk, we shall present a short overview of Runge—Kutta methods and highlight some of
their properties. We start by recalling the general form of Runge—Kutta methods,
comment on the usual assumptions on their coefficients, and present concrete examples, such
as some well-known low order methods and three families of particularly important Runge—
Kutta methods, namely the Gauss, Radau IIA and Lobatto methods. We define the order of a
Runge—Kutta method and briefly comment on its determination.

Then, we introduce the collocation methods and discuss their relation to Runge—Kutta

methods.

Finally, we present the discontinuous Galerkin time-stepping methods for linear differen-tial
equations and interpret them as modified Radau IIA methods.



Runge—Kutta methods: Part II

Georgios Akrivis

Department of Computer Science and Engineering, University of loannina, Greece
and
Institute of Applied and Computational Mathematics, FORTH, Heraklion, Crete, Greece

Abstract

We recall the two famous Dahlquist test equations and discuss the fundamental concepts
of A- and B-stability of Runge—Kutta methods as well as the algebraic stability and its
relation to the B-stability.



Runge—Kutta methods: Part III

Georgios Akrivis

Department of Computer Science and Engineering, University of loannina, Greece
and
Institute of Applied and Computational Mathematics, FORTH, Heraklion, Crete, Greece

Abstract
We consider the discretization of linear autonomous parabolic equations by Runge—Kutta

methods and discuss the order reduction phenomenon, first discovered by Michel Crou-zeix
in 1975.





