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Population Dynamics Modeling 

■ Understanding of the dynamics of the species is obtained   
   through fitting models to data collected from biology to estimate 

vital parameters in population dynamics. 
■ Investigate the population dynamics by the optimization 

method 
■ Surplus production model is widely used in fisheries and biology 
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■  By finite difference method 
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■  By least squares method 
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      Optimization Modelling 
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          Reformulation 

■  Fourth-order polynomial optimization problem with unknown 
parameters is non-convex  
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          Dual Transformation 



■ 0)(  :form canonical in the constraintinequalty  Rewrite <− exx 
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■  Dual problem 
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■  Stage 2 
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Numerical Experiment 

■ 
years 46over lobster rock 
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■ Stock abundance over 46 years  



Conclusions  
■ By combining the methods of the finite difference and the Least  
Squares, the non-linear problem is reformulated as a non-convex 
optimization problem with inequality constraints. 

■ Due to the non-convexity of the target function with unknown  
parameters, the problem is difficult to be solve by direct 
methods. 

■ By the canonical duality theory, a global optimal solution is 
obtained for the first time to the problem over the whole time  
domain. 
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