
Title: Summer fun with exponential integration. 

Abstract: In this talk we will discuss several ways in 
which the ideas of exponential integration can be used 
to construct efficient schemes for stiff systems of 
differential equations.  We will present a new 
framework to develop and to analyze new class of 
schemes we call stiffness resilient methods.  
Previously proposed exponential integrators are 
typically derived using either classical or stiff order 
conditions.  These order conditions are complex and 
difficult to solve to construct high order schemes.  
Classically derived methods can also suffer from the 
order reduction phenomenon.  The new $\varphi$-order 
conditions we propose allow greatly simplified 
construction of exponential methods with favorable 
properties.  The structure of the error of these 
methods is designed to prevent order reduction for many 
important stiff problems.  At the same time stiffness 
resilient schemes are easy to derive using our proposed 
approach.   Another type of exponential integrators we 
will discuss are exponential-implicit methods 
constructed for problems where an efficient 
preconditioner is available to advance a portion of the 
forcing operator implicitly.  Finally, we will 
demonstrate computational savings that can be achieved 
with exponential integration in applications such as 
plasma physics and weather prediction. 


