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Many practical problems in science and engineering are modeled by large systems of
ordinary differential equations which arise from space discretization of partial differential
equations. For such differential systems there are often additive splittings of the right
hand sides into two parts, so they can be written in the form{

y′(t) = f
(
y(t)

)
+ g

(
y(t)

)
, t ∈ [t0, T ],

y(t0) = y0,

y0 ∈ Rm, f : Rm → Rm, g : Rm → Rm, where f(y) represents the non-stiff processes
and g(y) represents stiff processes. For efficient integration of such kind of systems we
consider implicit-explicit (IMEX) methods, where the non-stiff part f(y) is integrated by
an explicit numerical scheme, and the stiff part g(y) is integrated by an implicit numerical
scheme.

After the investigation of IMEX Runge-Kutta (RK) methods [1], and IMEX General
Linear Methods (GLMs) [2,3,4] in a fixed stepsize formulation, we focus on estimation
of local discretization errors and rescaling stepsize techniques for high stage order IMEX
GLMs in fixed and variable stepsize environments. We also describe the construction of
such methods with desirable accuracy and stability properties.

This is a joint work with Zdzis law Jackiewicz, Arizona State University, USA, and An-
gelamaria Cardone, University of Salerno, Italy
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