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                    Abstract
Reaction and diffusion processes are used to model chemical and biological processes over a wide range of spatial and temporal scales. Several routes to the diffusion process at various levels of description in time and space are discussed and the master equation for spatially discretized systems involving reaction and diffusion is developed. We discuss an estimator for the appropriate compartment size for simulating reaction–diffusion systems and introduce a measure of fluctuations in a discretized system. We then describe a new computational algorithm for implementing a modified Gillespie method for compartmental systems in which reactions are aggregated into equivalence classes and computational cells are searched via an optimized tree structure. Finally, we discuss several examples that illustrate the issues that have to be addressed in general systems.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]


Fig. 10[image: ]


Fig. 11[image: ]


Fig. 12[image: ]


Fig. 13[image: ]


Fig. 14[image: ]


Fig. 15[image: ]


Fig. 16[image: ]


Fig. 17[image: ]


Fig. 18[image: ]


Fig. 19[image: ]


Fig. 20[image: ]


Fig. 21[image: ]


Fig. 22[image: ]


Fig. 23[image: ]


Fig. 24[image: ]


Fig. 25[image: ]


Fig. 26[image: ]


Fig. 27[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Reaction–Diffusion Systems
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Stochastic Reaction Networks Within Interacting Compartments
                                        
                                    

                                    
                                        Article
                                        
                                         25 August 2023
                                    

                                

                                David F. Anderson & Aidan S. Howells

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A review of the deterministic and diffusion approximations for stochastic chemical reaction networks
                                        
                                    

                                    
                                        Article
                                        
                                         24 January 2018
                                    

                                

                                Pavel Mozgunov, Marco Beccuti, … Enrico Bibbona

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	Other scalings may be applicable in other regimes, but would lead to different evolution equations (Hillen and Othmer 2000).


	These estimates are predicated on a uniform distribution of species in the compartments. They could be very different if there are spatial gradients, but estimates are difficult in that case.


	Here and hereafter we assume that block sizes are chosen so that N
                                 
                        c
                       is a multiple of m.
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