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                    Abstract
Many complex systems, like biologic ones, cannot be understood with reductionist and analytic methods which are based upon an aristotelian logic with two values, false and true; in the past, mathematicians and philosophers have developed alternative logics, and the philosopher Stéphane Lupasco proposed a dynamic logic named “logic of contradictory statements”, with three values, potential, actual, and T which represents a mediate position between actual state and potential state, moreover, dynamics is introduced in form of a logical movement from potential to actual, which can be reversed; last but not least, this logic presents a correlation with metaphysical concepts like involution/evolution dualism proposed by Aurobindo, implicate/explicate order proposed by the physician David Bohm, and hegelian synthesis.
In this paper, we propose to describe biological systems with a general model derived from this logic, and propose that dynamics of such systems can be represented by use of (i) discontinuities which propagate, and (ii) organizing centres, so, two kinds of propagation can be involved; we propose to name actualization waves the discontinuities which propagate from centers toward periphery, and potentialization waves the ones which propagate from periphery toward centers (see fig. 1 and 2).
So, it is evident that organizing centers are involved in organisation and integration of these two opposite movements in biological systems and we propose that centers are involved in autonomy and organisational closure postulated by Francisco Varela; moreover, we described interaction between two systems, a subject and an object, by use of this conception, and introduce a new concept to explain how these two systems are coupled and interact, and propose to describe this interaction as a “reduction/exchange of wave packets”, and postulate that cognitive and memorisation processes are associated with this mechanism which is controlled by organizing centres.
Finally, we propose to describe these centres as composed of recursively interacting elements (see fig. 3), with topological concentric organisation composed of central elements, and peripheric elements associated to form an interface involved in resonance process between waves; and postulate that this configuration is involved in space-time organisation and regulation of dynamical process in biological systems; experimental evidences of these conception are showed, and we prove an analogy between (i) neuronal cognitive processes described with interfacial resonance between internal prerepresentation forms, and external application forms (Dehaene, 1987), and (ii) physical processes in which resonant particles are conceptualized as events which mediate interaction between observed and observing systems (Stapp, 1971).



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Complexity, Reductionism and the Biomedical Model
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        What an Algorithm Is
                                        
                                    

                                    
                                        Article
                                        
                                         11 January 2015
                                    

                                

                                Robin K. Hill

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        On the Evolution of Symbols and Prediction Models
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 April 2023
                                    

                                

                                Rainer Feistel

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Dehaene, S., J.P. Changeux and J.P. Nadal (1987). Neural networks that learn temporal sequences by selection. Proc. Natl. Acad. Sci. 84: 2727–2731.
Article 
    
                    Google Scholar 
                

	Dugué, B. (1991). Utilisation de la logique dynamique du contradictoire pour formaliser les systèmes: vers un paradigme ondulatoire en biologie? Rev. Int. Systémique 5: 435–469.

                    Google Scholar 
                

	Lupasco, S. (1987). Le Principe d'Antagonisme et la Logique de l'Energie. Monaco, Editions du Rocher.

                    Google Scholar 
                

	Stapp, H. (1971). S-matrix interpretation of quantum theory. Phys. Rev. D3: 1303–1320.

                    Google Scholar 
                

	Varela, F.J. (1989). Autonomie et Connaissance. Paris. Le Seuil.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	A70, Résidence Crespy, Avenue Lasserre, 33400, Talence, France
Bernard Dugué


Authors	Bernard DuguéView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Cet article à pour but de résumer et compléter une étude générale présentée par ailleurs sur la structure et la dynamique des systèmes (Dugué, 1991); il en présente les principales conclusions.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Dugué, B. Un modele ondulatoire en biologie.
                    Acta Biotheor 40, 237–244 (1992). https://doi.org/10.1007/BF00168151
Download citation
	Published: 01 September 1992

	Issue Date: September 1992

	DOI: https://doi.org/10.1007/BF00168151


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        









                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.91.10.104
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    