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Switched differential algebraic equations: 

jumps and impulses 

Abstract:  In this talk switched differential algebraic 

equations (switched DAEs) as a modeling framework 

for dynamical systems are presented. Switched systems 

are used to model sudden structural changes induced 

e.g. by component faults or by intentional switches in 

electrical circuit. Since structural changes may also 

change algebraic constraints it is necessary to consider 

these explicitly in the form of differential algebraic 

equations (DAEs). This recently introduced system 

class of switched DAEs is highly relevant for 

applications (e.g. analysis and control of the power 

network), but at the same time it poses many 

mathematical challenges. In particular, it is necessary to 

enlarge the solution space in order to also treat jumps 

and impulses. This talk will present a suitable solution 

concept based on piecewise-smooth distributions and 

will discuss impulse-freeness and observability of 

switched DAEs. 

 

Lecturer short bio: Stephan Trenn received his Ph.D. within the field of differential algebraic systems and distribution 

theory at the Ilmenau University of Technology, Germany, in 2009. Afterwards, he held Postdoc positions at the University of 

Illinois at Urbana-Champaign, USA (2009–2010) and at the University of Würzburg, Germany (2010–2011). After being an 

Assistant Professor (Juniorprofessor) at the University of Kaiserslautern, Germany, he became Associate Professor for 

Systems and Control at the University of Groningen, Netherlands, in 2017. He is Associate Editor for the journal Systems & 

Control Letters and member of the editorial board of the Springer book series Differential Algebraic Equations Forum.  
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