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                    Abstract
The subject of this article is Modal-Epistemic Arithmetic (MEA), a theory introduced by Horsten to interpret Epistemic Arithmetic (EA), which in turn was introduced by Shapiro to interpret Heyting Arithmetic. I will show how to interpret MEA in EA such that one can prove that the interpretation of EA is MEA is faithful. Moreover, I will show that one can get rid of a particular Platonist assumption. Then I will discuss models for MEA in light of the problems of logical omniscience and logical competence. Awareness models, impossible worlds models and syntactical models have been introduced to deal with the first problem. Certain conditions on the accessibility relations are needed to deal with the second problem. I go on to argue that those models are subject to the problem of quantifying in, for which I will provide a solution.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        A Modal Loosely Guarded Fragment of Second-Order Propositional Modal Logic
                                        
                                    

                                    
                                        Article
                                        
                                         21 December 2022
                                    

                                

                                Gennady Shtakser

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Conceivability, Kripkean Identity, and S5: A Reply to Jonathon VandenHombergh
                                        
                                    

                                    
                                        Article
                                        
                                         12 December 2023
                                    

                                

                                Peter Marton

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Grounding and the Epistemic Regress Problem
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 May 2022
                                    

                                

                                Robert Weston Siscoe

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Boolos G. S., Burgess J. P., Jeffrey R. C.: Computability and logic (4th ed.). Cambridge University Press, New York (2003)

                    Google Scholar 
                

	Fagin R., Halpern J. Y.: Belief, awareness, and limited reasoning. Artificial Intelligence 34, 39–76 (1988)
Article 
    
                    Google Scholar 
                

	Fagin R., Halpern J. Y., Moses Y., Vardi M. Y.: Reasoning about knowledge. MIT Press, Cambridge, MA (1995)

                    Google Scholar 
                

	Flagg R., Friedman H.: Epistemic and intuitionistic formal systems. Annals of Pure and Applied Logic 51, 387–392 (1986)

                    Google Scholar 
                

	Goodman N. D.: Epistemic arithmetic is a conservative extension of intuitionistic arithmetic. The Journal of Symbolic Logic 49(1), 192–203 (1984)
Article 
    
                    Google Scholar 
                

	Horsten, L. (1993). Epistemic and modal-epistemic arithmetic. Ph.D. Thesis, Katholieke Universiteit Leuven.

	Horsten L.: Modal-epistemic variants of Shapiro’s system of epistemic arithmetic. Notre Dame Journal of Formal Logic 35(2), 284–291 (1994)
Article 
    
                    Google Scholar 
                

	Horsten L.: In defense of epistemic arithmetic. Synthese 116(1), 1–25 (1998)
Article 
    
                    Google Scholar 
                

	Hughes G. E., Cresswell M. J.: A new introduction to modal logic. Routledge, London (1996)
Book 
    
                    Google Scholar 
                

	Leitgeb H.: On formal and informal provability. In: Linnebo, O., Bueno, O. (Eds.), New waves in philosophy of mathematics, Palgrave Macmillan, New York (2009)

                    Google Scholar 
                

	Rantala V.: Impossible worlds semantics and logical omniscience. Acta Philosophica Fennica 35, 106–115 (1982)

                    Google Scholar 
                

	Shapiro S.: Epistemic and intuitionistic arithmetic. In: Shapiro, S. (Ed.), Intensional mathematics, studies in logic and the foundation of mathematics (Vol. 113, pp. 11–43) . North-Holland, Amsterdam (1985)

                    Google Scholar 
                

	Sillari G.: Quantified logic of awareness and impossible possible worlds. Review of Symbolic Logic 1(4), 514–529 (2008)
Article 
    
                    Google Scholar 
                

	Smoryński C. A.: Review of S. Shapiro, “Intensional Mathematics”. Journal of Symbolic Logic 56(4), 1496–1499 (1991)
Article 
    
                    Google Scholar 
                

	Spicer F.: Are there any conceptual truths about knowledge?. Proceedings of the Aristotelian Society 108(1), 43–60 (2008)
Article 
    
                    Google Scholar 
                

	Williamson T.: Knowledge and its limits. Oxford University Press, New York (2000)

                    Google Scholar 
                

	Williamson T.: The philosophy of philosophy. Wiley-Blackwell, Oxford (2008)

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Centre for Logic and Analytic Philosophy, Institute of Philosophy, KU Leuven, Andreas Vesaliusstraat 2—Box 3220, 3000, Louvain, Belgium
Jan Heylen


Authors	Jan HeylenView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jan Heylen.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Heylen, J. Modal-Epistemic Arithmetic and the problem of quantifying in.
                    Synthese 190, 89–111 (2013). https://doi.org/10.1007/s11229-012-0154-3
Download citation
	Received: 16 June 2012

	Accepted: 03 July 2012

	Published: 31 July 2012

	Issue Date: January 2013

	DOI: https://doi.org/10.1007/s11229-012-0154-3


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
                        


Keywords
	Heyting Arithmetic
	Epistemic Arithmetic
	Modal-Epistemic Arithmetic
	Awareness models
	Impossible worlds models
	Syntactical models
	Logical omniscience
	Logical competence
	Quantifying in
	Shapiro
	Horsten








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.80.21.52
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    