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Poincare’ in 1908 

Why is that showers and even storms seem to come by 
chance, so that many people think it quite natural to 
pray for rain or fine weather, though they could 
consider it ridiculous to ask for an eclipse by prayer? 
 

Dichotomy:  
•  SIMPLE vs. COMPLEX 
•  Periodicity vs. unpredictability 
•  Nature can produce complex structures in simple 
situations and obey simple laws in complex situations 
 

Both come from the same dynamics 
 



Follow the tradition of nonlinear dynamics 

Maxwell-Poincare’               Theory of Dynamical Systems 
               Chaotic Dynamics                Complexity Theory 
 
•  No detailed knowledge of the equations 
•  It fosters and promotes multidisciplinary 

interactions across both organizational lines and 
traditional disciplinary boundaries 

•  Complexity is like “life” - learn from previous 
experiences and reach out for lessons 

•  Transversality 



What is complexity? 

•  Concept filled with ambiguity and dependent on the 
context 

•  There is not general consensus on a quantitative 
measure 

 
GENERAL TRAITS: 
•  Composed of many parts interrelated in a 

complicated manner 
•  Possesses both ordered and random behaviours 
•  Exhibits layered hierarchy of structure over wide 

range of time and/or length scales 



Controlling Complexity 

•  Complex system is one in which many emergent 
competing behaviours are possible, but which 
one is observed at a given time is highly 
sensitive to minor perturbations. 

 
KEY ATTRIBUTES: 
•  Accessibility to many states 
•  Sensitivity to initial data and/or parameter 

perturbations 
allow for the manipulation and control of the 

complex system’s dynamics. 



Limits to validity of models and to 
computer generated trajectories 

•  Modelling of complex systems is often not amenable to 
an exact analytical description. 

•  Model uses simplifying assumptions and approximations. 
•  Success depends on whether the model is able to make 

predictions. 
•  Can the solution of the models approximate the 

dynamics of the natural or man-made system? 
•  Dynamical difficulties may impose severe limits to 

modelling. 
•  Same difficulties impose severe limits on the validity 

of numerical solutions of the underlying equations. 







The Brain – is wider than the Sky – 

For – put them side by side –  

The one the other will contain 

With ease – and You – beside. 

 

  

Emily Dickinson (1830-1886) 
   



Modelling must be expanded to include 
nonlinear time series analysis 

•  Instead of looking at modelling equations, look 
at the solutions by observing the natural or 
man-made system through a time series. 

•  Use nonlinear time series analysis for: 
                          Observation 
                          Understanding 
                          Prediction 
                          Control 
•  Time series trajectory reflects the true 

behaviour of the dynamics of the real system. 



An integrative approach to the research 
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Conclusion 
Never in the annals of science and technology has 
been a phenomenon as pervasive and universal as 
that of complexity (and chaos). 
IDEA: 
•  Supplement the reductionist approach to science 
with an integrative agenda 
•  Not only to understand complexity but use it to 
manipulate systems 
•  Complexity presents us with an opportunity to 
influence its dynamics with small perturbations 
Shakespeare:  
There is a tide in the affairs of men which, taking at the 
flood, leads on to fortune. 


