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Outline

 Proposal: Modeling Population Growth considering 
            microscopic interaction;

 Well­know phenomenological population growth 
models as special case;

 Comparison with empirical data;



  



  

Malthus' Model:



  



  



  

Verhulst Model



  



  

Examples of 
Phenomenological Models 

 Malthus;
 Verhust;
 Theta­Logistic;
 Gompertz;
 Richard;
       ...



  



  



  

Phenomenological Models



  

Non-Phenomenological Model: 
Individual Interactions



  

Termodynamic and Statistical Physics



  

The Model 
 Replication rate of the i­th agent:

         

Mombach et Al, Europhys. Lett., 59 (2002) 



  

The Model 
 Replication rate of the i­th agent:

         

Fabiano Ribeiro, submitted to Journal of Theoretical Biology (2013) 



  

The Model 
 Replication rate of the i­th agent:

         

Fabiano Ribeiro, submitted to Journal of Theoretical Biology (2013) 



  

The Model 
 Replication rate of the i­th agent:

 Interaction strength decays with distance by:      1/rγ 
         



  



  



  



  

Allee 
Effect! 



  

The Mukox



  

The Mukox



  

 γ << Df :  Modelo de Verhulst 



  

  When Competition Predominates :

Mombach et Al, Europhys. Lett., 59 (2002) 



  

  When Competition Predominates :

 When Cooperation predominates:
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Conclusion

 A Microscopic Population Model was proposed;

 Some phenomenological models are reached as 
special cases;

 Comparassion with empirical data; 

 Insights about universal growth behaviours. 
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