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ABSTRACT: I plan to talk about recent developments for DDE-Biftool [D]. DDE-Biftool is a library for numerical bifurcation 
analysis of delay differential equations (DDE) and renewal equations (REs). Originally developed by Koen Engelborghs et 
al [E], it is able to find and track equilibria, periodic solutions, connecting orbits and their stability and bifurcations by 
solving nonlinear problems (if necessary after discretization) directly. The typical outcome of the analysis are bifurcation 
diagrams in one or two system parameters showing boundaries between parameter regions with qualitatively different 
behavior.



The talk will review new developments that have been contributed by various colleagues over the last decade:

* normal form analysis of equilibria and their bifurcations (contributed by Bosschaert, Janssens, Wage, Kuznetsov),

* neutral delay differential equations (contributed independently by Barton, Terrien, and Hesselt, Gurevich, Javaloyes),

* problems with discrete symmetry (collaboration with Alawfi, Dankowicz),

* distributed delays and renewal equations (collaboration with Ando).



[D] J. Sieber, K. Engelborghs, T. Luzyanina, G. Samaey, D. Roose, DDE-BIFTOOL Manual - Bifurcation analysis of delay 
differential equations, url: 

[E] K. Engelborghs, T. Luzyanina, and D. Roose, Numerical bifurcation analysis of delay differential equations using DDE-
BIFTOOL, ACM Transactions on Mathematical Software, 80928 (2002), pp. 1–21.
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experimental techniques for bifurcation analysis.
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