
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
        

        
            
                
                    
                        
                    

                
            

            
    
        
            
                

                
                    
                        
                            
                                
                                    
                                        
                                        [image: Book cover]
                                    
                                    
                                
                            

                        

                        

                        
                            	Textbook
	© 2017


                            
                                Simulation Algorithms for Computational Systems Biology
                            

                            
                        

                    

                    
                    

                

            

        

    

            
    
        
            	
                        Home



	
                        Textbook


                        
    
        
            
                Authors:

                	
                            Luca Marchetti
                            0, 
                        
	
                            Corrado Priami
                            1, 
                        
	
                            Vo Hong Thanh
                            2
                        


                
            

        
        

        
        
            
                	
                            
                                Luca Marchetti
                            
                            
                                	
                                        
                                            
                                                COSBI, The Microsoft Research – University of Trento  Centre for Computational and Systems Biology, Rovereto, Italy

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Corrado Priami
                            
                            
                                	
                                        
                                            
                                                COSBI, The Microsoft Research – University of Trento  Centre for Computational and Systems Biology, Rovereto, Italy

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        
	
                            
                                Vo Hong Thanh
                            
                            
                                	
                                        
                                            
                                                COSBI, The Microsoft Research – University of Trento  Centre for Computational and Systems Biology, Rovereto, Italy

                                            
                                        

                                    


                            
                            
                                
                                    View author publications

                                    
                                        You can also search for this author in
                                            
                                            PubMed
                                                 
                                            Google Scholar
                                        
                                        

                                    

                                

                            

                        


            

        

        

        
            	Essential topic in modern life science research
	Self-contained presentation
	Authors are leading researchers in the domain
	Includes supplementary material: sn.pub/extras


        
        
    

                        
    
        
        
            Part of the book series: Texts in Theoretical Computer Science. An EATCS Series (TTCS)

            
            

        
        
    


                        
                            
    
        
            	
                        5988 Accesses

                    
	
                            25
                                Citations

                        
	
                        3
                            
                                Altmetric

                            
                        


        

    



                        

                        
    

                    

                

                
        
            
                Sections

                	Table of contents
	About this book
	Keywords
	Reviews
	Authors and Affiliations
	About the authors
	Bibliographic Information
	Publish with us


            

        
    

                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 54.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     
      
        
        Hardcover Book  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                


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

                            

                        
                    
                

                
    
        
                
                    
                        Table of contents (5 chapters)

                        
                            
    
        
            Search within book
            
                
                
                    Search
                    
                        
                    
                
                
                
            

        

    



                            

                            
                                	
        
            
                    Front Matter

                
                Pages i-xi
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    
	
        
            
                                
                                    Introduction
                                

                            
                        
                
                    	Luca Marchetti, Corrado Priami, Vo Hong Thanh


                Pages 1-6
                

            


        

    
	
        
            
                                
                                    Stochastic Simulation of Biochemical Reaction Systems
                                

                            
                        
                
                    	Luca Marchetti, Corrado Priami, Vo Hong Thanh


                Pages 7-28
                

            


        

    
	
        
            
                                
                                    Implementations of the Stochastic Simulation Algorithm
                                

                            
                        
                
                    	Luca Marchetti, Corrado Priami, Vo Hong Thanh


                Pages 29-112
                

            


        

    
	
        
            
                                
                                    Approximate Simulation of Biochemical Reaction Systems
                                

                            
                        
                
                    	Luca Marchetti, Corrado Priami, Vo Hong Thanh


                Pages 113-179
                

            


        

    
	
        
            
                                
                                    Hybrid Simulation Algorithms
                                

                            
                        
                
                    	Luca Marchetti, Corrado Priami, Vo Hong Thanh


                Pages 181-205
                

            


        

    
	
        
            
                    Back Matter

                
                Pages 207-238
                

            

                
        
            PDF
                
                    
                
            
        

    
            

        

    


                            
                            

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
    

                
                
    
        
            
                
                    
                        About this book

                        
                            This book explains the state-of-the-art algorithms used to simulate biological dynamics. Each technique is theoretically introduced and applied to a set of modeling cases. Starting from basic simulation algorithms, the book also introduces more advanced techniques that support delays, diffusion in space, or that are based on hybrid simulation strategies.
This is a valuable self-contained resource for graduate students and practitioners in computer science, biology and bioinformatics. An appendix covers the mathematical background, and the authors include further reading sections in each chapter.

                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                
                    Keywords

                    
                        	
                                    
                                        
                                            Computational Systems Biology
                                        
                                    
                                
	
                                    
                                        
                                            Deterministic Simulation
                                        
                                    
                                
	
                                    
                                        
                                            Hybrid Simulation
                                        
                                    
                                
	
                                    
                                        
                                            Reaction-Diffusion Simulation
                                        
                                    
                                
	
                                    
                                        
                                            Stochastic Simulation
                                        
                                    
                                
	
                                    
                                        
                                            algorithm analysis and problem complexity
                                        
                                    
                                
	
                                    
                                        
                                            Systems Biology
                                        
                                    
                                
	
                                    
                                        
                                            systems biology
                                        
                                    
                                


                    

                    
    
        
            
            Back to top
                
            
            
        

    

                

            
        

        
            
                
                    
                        Reviews

                        
                            “I will not hesitate to recommend … this book, both as an introductory explanation as well as later on when they are deep in a modeling exercise and need to understand the many subtle yet important variations of stochastic simulation techniques applicable to biological systems.” (Sara Kalvala, Computing Reviews, March, 2018)
                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                
                    Authors and Affiliations

                    
                        	
                                        
                                            
                                                COSBI, The Microsoft Research – University of Trento  Centre for Computational and Systems Biology, Rovereto, Italy
                                            

                                        
                                        
                                            
                                                Luca Marchetti, 
                                            
                                                Corrado Priami, 
                                            
                                                Vo Hong Thanh
                                            
                                        

                                    


                        
    
        
            
            Back to top
                
            
            
        

    

                    

                

            
        

        
            
                
                    
                        About the authors

                        
                            Luca Marchetti is the head of the computational biology team at COSBI, the Centre for Computational and Systems Biology, a bioinformatics company jointly owned by Microsoft Research and the University of Trento. He is also Contract Professor at the University of Verona, and an Associate Editor of the journal Optimization, Frontiers in Applied Mathematics and Statistics. He is in charge of several research projects in collaboration with important universities and pharmaceutical companies, and he is the author of scientific papers in international journals, books and conference proceedings.
  Corrado Priami has been a professor of computer science at the University of Trento since 2001. The results of his PhD thesis on stochastic pi-calculus were the basis for the foundation of COSBI. He has published over 190 scientific papers, given more than 90 invited talks and lectures, and regularly serves in related advisory, scientific, and reviewing boards. He is a visiting professor atStanford University.
  Vo Hong Thanh is a researcher at COSBI. His research interests include computational biology, chemical physics, and computational physics.


                        

                        
    
        
            
            Back to top
                
            
            
        

    

                    

                
            
        

        
            
                Bibliographic Information

                
                    
                        	Book Title: Simulation Algorithms for Computational Systems Biology

	Authors: Luca Marchetti, Corrado Priami, Vo Hong Thanh

	Series Title: 
                                
                                    Texts in Theoretical Computer Science. An EATCS Series
                            

	DOI: https://doi.org/10.1007/978-3-319-63113-4

	Publisher: Springer Cham

	eBook Packages: 
                                        
                                            Computer Science, Computer Science (R0)
                                        

	Copyright Information: Springer International Publishing AG 2017

	Hardcover ISBN: 978-3-319-63111-0Published: 09 October 2017

	Softcover ISBN: 978-3-319-87476-0Published: 18 August 2018

	eBook ISBN: 978-3-319-63113-4Published: 27 September 2017

	Series ISSN: 
                                     1862-4499 

	Series E-ISSN: 
                                     1862-4502 

	Edition Number: 1

	Number of Pages: XI, 238

	Number of Illustrations: 29 b/w illustrations, 23 illustrations in colour

	Topics: 
                                
                                    
                                            Algorithm Analysis and Problem Complexity, 
                                            Computational Biology/Bioinformatics, 
                                            Systems Biology, 
                                            Systems Biology
                                



                    

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        

        
            
                Publish with us

                
                    Policies and ethics

                

                
    
        
            
            Back to top
                
            
            
        

    

            

        
    

                
            

            
                
                    
                        
                            
                                
                                    
                                        Access via your institution
                                        
                                            
                                        
                                    
                                

                            
                        
                    

                    
                        
                    

                
                
                    
 
  Buy it now

  
   Buying options

   
    
     
      
        
        eBook  USD 54.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     
      
        
        Softcover Book  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

    
     
      
        
        Hardcover Book  USD 69.99 
      

       Price excludes VAT (USA) 
      

     

        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

   
  

  
   Tax calculation will be finalised at checkout

  

  Other ways to access

  
   
    
     
        Licence this eBook for your library  
         
         
       

     

    

    
     
        Learn about institutional subscriptions  
         
         
       

     

    

   

  

 

 
 
 


                

            


        
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.205.43.164
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


