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Titel: New Developments in Singular Perturbation Analysis 

Singular Perturbation analysis is a very important topic in Mathematics and is widely used in 
Engineering and Natural Sciences. The classical singular perturbation theory grew mainly due 
to the need to study celestial mechanics and its foundations go back to the papers of Henri 
Poincare and Thomas Stieltjes, both published in 1886. Significant contributions were provid-
ed in the middle of the 20th century, that systematized the existing theories. Since then, signif-
icant physical understanding has been acquired in a large number of phenomena related to 
the fields of Mechanical, Chemical and Electrical Engineering, Physics, Chemistry, Biology, 
etc. 
The traditional Singular Perturbation analysis is hindered by the requirements to set the math-
ematical model in the proper non-dimensional form, to find the proper small parameters and to 
identify the number of fast time scales and of the fast variables. Clearly, the successful com-
pletion of these tasks is very difficult, when dealing with the complex systems that are of inter-
est today.  
In this seminar an algorithmic methodology will be presented that can perform singular pertur-
bations analysis, which is not hindered by these problems or the size of the mathematical 
model. This algorithm was developed within the framework of the Geometric Singular Pertur-
bations theory that focuses on the structures that develop in phase space, on which the 
neighboring trajectories are attracted. 
Simple examples from combustion and biology will demonstrate the usefulness of the algo-
rithm. 
 
Host: Dr. Ch. Frouzakis, Prof. K. Boulouchos 

Gäste sind willkommen! 

Weitere Informationen: http://www.ifd.mavt.ethz.ch/news/KTF.scheduled 
www.lec.ethz.ch, www.lav.ethz.ch, www.ese.mavt.ethz.ch, www.nets.ethz.ch, www.ltnt.ethz.ch, 
www.lke.mavt.ethz.ch, www.pre.ethz.ch, www.ifd.mavt.ethz.ch, www.cse-lab.ethz.ch 
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