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Master equation in chemical reaction kinetics 



The stochastic simulation algorithm (SSA, Gillespie et al.) 



A + B  C + D:  k = 0.06, l = 0.01, N = 55 



Simulation tool:   xSSA-lite 

xSSA is a module of the xCellerator simulation package 
for systems biology of whole cells. 



A + X  2 X:  k = 1.0, N = 10 



A  B:  k = 5, l = 5, N = 10 000 





Diagnostics of simulation errors 

Variances or standard deviations are calculated too small. 

Expectation values are wrong for asymmetric reaction rates 
 

equilibrium constants  K  1.  



Endpoint statistics 





A  B:  k = 5, l = 5, N = 1000 



A  B:  k = 5, l = 5, N = 100 000 



A  B:  k = 3, l = 7, N = 1000 



A  B:  k = 3, l = 7, N = 100 000 



A  B:  k = 1, l = 9, N = 100 000 



A + B  C + D:  k = 0.06, l = 0.01, N = 55 



Continuity in step functions 



A + B  C + D:  k = 0.06, l = 0.01, N = 55 



A  B:  k = 5, l = 5, N = 10 000 

comparison of interpolation order zero and one 



A  B:  k = 5, l = 5, N = 10 000 



A + X  2 X:  k = 1.0, N = 10 



A + X  2 X:  k = 1.0, N = 10 



Thank you for your attention! 



Web-Page for further information: 
 

http://www.tbi.univie.ac.at/~pks 
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