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2 proteins: X1, X2 
Enzymatic servers: S  
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The regulatory circuit of the lac 
operon 
 
Circles: represents a biological 
elements (“queues”) 
 
Arrows: possible transitions of 
“customers” between “queues” 
 
+ sign: increase in the “queue length”. 
–  sign: decrease in the “queue length”.  









The  general  model  
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Slowly oscillating periodic solutions 









The continuity of  





Fixed point index 









Thank you! 


