
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Revista Matemática Complutense

	
                        Article

Algebraic models of symmetric Nash sets


                    	
                            Published: 08 November 2013
                        


                    	
                            Volume 27, pages 385–419, (2014)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Revista Matemática Complutense
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Riccardo Ghiloni1 & 
	Alessandro Tancredi2 


                        
    

                        
                            	
            
                
            101 Accesses

        
	
            
                
            2 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
The aim of this paper is to prove the existence of algebraic models for Nash sets having suitable symmetries. Given a Nash set \(M \subset {\mathbb {R}}^n\), we say that \(M\) is specular if it is symmetric with respect to an affine subspace \(L\) of \({\mathbb {R}}^n\) and \(M \cap L=\emptyset \). If \(M\) is symmetric with respect to a point of \({\mathbb {R}}^n\), we call \(M\) centrally symmetric. We prove that every specular compact Nash set is Nash isomorphic to a specular real algebraic set and every specular noncompact Nash set is semialgebraically homeomorphic to a specular real algebraic set. The same is true replacing “specular” with “centrally symmetric”, provided the Nash set we consider is equal to the union of connected components of a real algebraic set. Less accurate results hold when such a union is symmetric with respect to a plane of positive dimension and it intersects that plane. The algebraic models for symmetric Nash sets \(M\) we construct are symmetric. If the local semialgebraic dimension of \(M\) is constant and positive, then we are able to prove that the set of birationally nonisomorphic symmetric algebraic models for \(M\) has the power of continuum.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Finiteness of semialgebraic types of Nash mappings defined on a Nash surface
                                        
                                    

                                    
                                        Article
                                        
                                         31 July 2018
                                    

                                

                                Satoshi Koike & Masahiro Shiota

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Compactifications of $${{\cal M}_{0,n}}$$ Associated with Alexander Self-Dual Complexes: Chow Rings, ψ-Classes, and Intersection Numbers
                                        
                                    

                                    
                                        Article
                                        
                                         01 May 2019
                                    

                                

                                Ilia I. Nekrasov & Gaiane Yu. Panina

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Quasi-cluster algebras from non-orientable surfaces
                                        
                                    

                                    
                                        Article
                                        
                                         07 March 2015
                                    

                                

                                Grégoire Dupont & Frédéric Palesi

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Akbulut, S., King, H.C.: The topology of real algebraic sets with isolated singularities. Ann. Math. 113(2), 425–446 (1981)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Akbulut, S., King, H.C.: Real algebraic structures on topological spaces. Inst. Hautes Études Sci. Publ. Math. 53, 79–162 (1981)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Akbulut, S., King, H.C.: Topology of real algebraic sets. In: Mathematical Sciences Research Institute Publications, vol. 25. Springer, New York (1992)

	Akbulut, S., King, H.C., Taylor, L.: A topological resolution theorem. Inst. Hautes Etudes Sci. Publ. Math. 53, 163–195 (1981)
Article 
    MATH 
    
                    Google Scholar 
                

	Ballico, E.: An addendum on: “Algebraic models of a smooth manifold”. Invent. Math. 97(3), 585–611 (1989) (MR 91b:14076 by J. Bochnak and W. Kucharz. Geom. Dedicata 38(3), 343–346 (1991))

	Ballico, E., Ghiloni, R.: The principle of moduli flexibility for real algebraic manifolds. Ann. Polon. Math. 109, 1–28 (2013)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Benedetti, R., Dedò, M.: The topology of two-dimensional real algebraic varieties. Ann. Mat. Pura Appl. 127(4), 141–171 (1981)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Benedetti, R., Risler, J.J.: Real algebraic and semi-algebraic sets. Actualités Mathématiques. [Current Mathematical Topics] Hermann, Paris (1990)

	Bochnak, J., Coste, M., Roy, M.-F.: Real algebraic geometry. Ergebnisse der Mathematik und ihrer Grenzgebiete (3) [Results in Mathematics and Related Areas (3)], vol 36. Translated from the 1987 French original. Revised by the authors. Springer, Berlin (1998)

	Bochnak, J., Kucharz, W.: Nonisomorphic algebraic model of a smooth manifold. Math. Ann. 290, 1–2 (1991)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Coste, M., Ruiz, J., Shiota, M.: Approximation in Nash manifolds. Am. J. Math. 117, 905–927 (1995)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Coste, M., Shiota, M.: Nash triviality in families of Nash manifolds. Invent. Math. 108(2), 349–368 (1992)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Coste, M., Shiota, M.: Nash functions on noncompact Nash manifolds. Ann. Scient. Éc. Norm. Sup. 33, 139–149 (2000)
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Coste, M., Shiota, M.: Thom’s first isotopy lemma: a semialgebraic version, with uniform bound. In: “Real Analytic and Algebraic Geometry (Trento, 1992)”, pp. 83–101. de Gruyter, Berlin (1995)

	Ghiloni, R.: Rigidity and moduli space in real algebraic geometry. Math. Ann. 335(4), 751–766 (2006)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	McCrory, C., Parusiński, A.: Topology of real algebraic sets of dimension 4: necessary conditions. Topology 39(3), 495–523 (2000)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Nash, J.: Real algebraic manifolds. Ann. Math. 56(2), 405–421 (1952)

                    Google Scholar 
                

	Shiota, M.: Nash manifolds. In: Lecture Notes in Mathematics, vol. 1269. Springer, Berlin (1987)

	Shiota, M.: Geometry of subanalytic and semialgebraic sets. In: Progress in Mathematics, vol. 150. Birkhäuser Boston Inc., Boston (1997)

	Tancredi, A., Tognoli, A.: A note on global Nash subvarieties and Artin-Mazur Theorem. Boll. Un. Mat. It 7–B(8), 425–431 (2004)
MathSciNet 
    
                    Google Scholar 
                

	Tancredi, A., Tognoli, A.: On the products of Nash subvarieties by spheres. Proc. Am. Math. Soc. 134(4), 983–987 (2006)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Tognoli, A.: Su una congettura di Nash. Ann. Scuola Norm. Sup. Pisa 27(3), 167–185 (1973)
MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Wallace, A.H.: Algebraic approximation of manifolds. Proc. Lond Math. Soc. 7(3), 196–210 (1957)
Article 
    MATH 
    
                    Google Scholar 
                


Download references




Acknowledgments
We wish to express our gratitude to the referees for their useful comments.


Author information
Authors and Affiliations
	Department of Mathematics, University of Trento, Via Sommarive 14, 38123 , Povo-Trento (TN), Italy
Riccardo Ghiloni

	Department of Mathematics and Informatics, University of Perugia, Via Vanvitelli 1, 06123 , Perugia (PG), Italy
Alessandro Tancredi


Authors	Riccardo GhiloniView author publications
You can also search for this author in
                        PubMed Google Scholar



	Alessandro TancrediView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Alessandro Tancredi.


Additional information
Dedicated to the memory of our friend Alberto Tognoli.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Ghiloni, R., Tancredi, A. Algebraic models of symmetric Nash sets.
                    Rev Mat Complut 27, 385–419 (2014). https://doi.org/10.1007/s13163-013-0140-4
Download citation
	Received: 27 April 2013

	Accepted: 21 October 2013

	Published: 08 November 2013

	Issue Date: July 2014

	DOI: https://doi.org/10.1007/s13163-013-0140-4


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
	Algebraic models of Nash sets
	Nash sets with symmetries

Mathematics Subject Classification (2000)
	14P05
	14P20
	14P25








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.202.179.42
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    