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Polly Yu, G. Craciun, Mathematical analysis of chemical reaction systems, Isr. J. Chem. 2018.
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Remark. Any dynamics that can be obtained using polynomial 
dynamical systems on the positive orthant can also be obtained 
using mass-action systems.

In particular: if one could solve Hilbert’s 16th problem for mass-
action systems, then this would solve the problem in general.
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Hilbert’s 16th problem: What can be said about the number and 
location of limit cycles (isolated closed orbits) of a planar 
polynomial vector field with components of degree n? 

Yulij Ilyashenko, Centennial history of Hilbert's 16th problem, Bull. AMS 2002.



A short history of Hilbert’s 16th problem

Yulij Ilyashenko, Centennial history of Hilbert's 16th problem, Bull. AMS 2002.



Reaction networks and limit cycles: some recent work



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)



Reaction networks and algebraic limit cycles

Degree Weakly reversible Source and target Mass action
Fully general 

(not mass action)

.



References
Gheorghe Craciun, Radek Erban,  
Planar chemical reaction systems with algebraic and non-algebraic limit cycles, 
available on arXiv. 



References
Gheorghe Craciun, Radek Erban,  
Planar chemical reaction systems with algebraic and non-algebraic limit cycles (2024) 
available on arXiv. 



References
Gheorghe Craciun, Radek Erban,  
Planar chemical reaction systems with algebraic and non-algebraic limit cycles, 
available on arXiv. 


