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                    Abstract
We construct uncountably many simply connected open 3-manifolds with genus one ends homeomorphic to the Cantor set. Each constructed manifold has the property that any self homeomorphism of the manifold (which necessarily extends to a homeomorphism of the ends) fixes the ends pointwise. These manifolds are complements of rigid generalized Bing–Whitehead (BW) Cantor sets. Previous examples of rigid Cantor sets with simply connected complement in \(R^{3}\) had infinite genus and it was an open question as to whether finite genus examples existed. The examples here exhibit the minimum possible genus, genus one. These rigid generalized BW Cantor sets are constructed using variable numbers of Bing and Whitehead links. Our previous result with Željko determining when BW Cantor sets are equivalently embedded in \(R^{3}\) extends to the generalized construction. This characterization is used to prove rigidity and to distinguish the uncountably many examples.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hodge numbers of O’Grady 6 via Ngô strings
                                        
                                    

                                    
                                        Article
                                        
                                         13 March 2024
                                    

                                

                                Ben Wu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Twisted conformal blocks and their dimension
                                        
                                    

                                    
                                        Article
                                        
                                         19 March 2024
                                    

                                

                                Jiuzu Hong & Shrawan Kumar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Compactifications of Moduli of G-Bundles and Conformal Blocks
                                        
                                    

                                    
                                        Article
                                        
                                         09 September 2023
                                    

                                

                                Avery Wilson

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Antoine, M.L.: Sur la possibilité d’étendre l’homeomorphie de deux figures à leur voisinages. C. R. Acad. Sci. Paris 171, 661–663 (1920)
MATH 
    
                    Google Scholar 
                

	Ancel, F.D., Starbird, M.P.: The shrinkability of Bing–Whitehead decompositions. Topology 28(3), 291–304 (1989) MR 1014463 (90g:57014)

                    Google Scholar 
                

	Bestvina, M., Cooper, D.: A wild Cantor set as the limit set of a conformal group action on \(S^3\). Proc. Am. Math. Soc. 99(4), 623–626 (1987) MR 877028 (88b:57015)

                    Google Scholar 
                

	Bing, R.H.: A homeomorphism between the \(3\)-sphere and the sum of two solid horned spheres. Ann. Math. (2) 56, 354–362 (1952) MR 0049549 (14,192d)

                    Google Scholar 
                

	Cannon, J.W., Meilstrup, M.H., Zastrow, A.: The period set of a map from the Cantor set to itself. Discret. Cont. Dyn. Syst. 33(7), 2667–2679 (2013). doi:10.3934/dcds.2013.33.2667
                
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Daverman, R.J.: Embedding phenomena based upon decomposition theory: wild Cantor sets satisfying strong homogeneity properties. Proc. Am. Math. Soc. 75(1), 177–182 (1979) MR 529237 (80k:57031)

                    Google Scholar 
                

	Dickman R.F., Jr.: Some characterizations of the Freudenthal compactification of a semicompact space. Proc. Am. Math. Soc. 19, 631–633 (1968) MR 0225290 (37 #884)

                    Google Scholar 
                

	DeGryse, D.G., Osborne, R.P.: A wild Cantor set in \(E^{n}\) with simply connected complement. Fund. Math. 86, 9–27 (1974) MR 0375323 (51 #11518)

                    Google Scholar 
                

	Freudenthal, H.: Neuaufbau der Endentheorie. Ann. Math. (2) 43, 261–279 (1942) MR 0006504 (3,315a)

	Garity, D.J., Repovš, D., Wright, D., Željko, M.: Distinguishing Bing–Whitehead Cantor sets. Trans. Am. Math. Soc. 363(2), 1007–1022 (2011) MR 2728594 (2011j:54034)

                    Google Scholar 
                

	Garity, D.J., Repovš, D., Željko, M.: Uncountably many inequivalent Lipschitz homogeneous Cantor sets in \(R^3\). Pac. J. Math. 222(2), 287–299 (2005) MR 2225073 (2006m:54056)

                    Google Scholar 
                

	Garity, D.J., Repovš, D., Željko, M.: Rigid Cantor sets in \(R^3\) with simply connected complement. Proc. Am. Math. Soc. 134(8), 2447–2456 (2006) MR 2213719 (2007a:54020)

                    Google Scholar 
                

	Schubert, H.: Knoten und vollringe. Acta. Math. 90, 131–186 (1953). MR 0072482 (17,291d)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Sher, R.B.: Concerning wild Cantor sets in \(E^{3}\). Proc. Am. Math. Soc. 19, 1195–1200 (1968) MR 38 #2755

                    Google Scholar 
                

	Shilepsky, A.C.: A rigid Cantor set in \(E^3\). Bull. Acad. Polon. Sci. Sér. Sci. Math. 22, 223–224 (1974) MR 0345110 (49 #9849)

                    Google Scholar 
                

	Siebenmann, L.C.: The obstruction to finding a boundary for an open manifold of dimension greater than five, ProQuest LLC, Ann Arbor, MI, 1965. Ph.D. thesis, Princeton University, Princeton, MR 2615648

	Skora, R.: Cantor sets in \(S^3\) with simply connected complements. Topol. Appl. 24(1–3), 181–188 (1986). Special volume in honor of R. H. Bing (1914–1986). MR 872489 (87m:57009)
Article 
    MATH 
    MathSciNet 
    
                    Google Scholar 
                

	Souto, J., Stover, M.: A Cantor set with hyperbolic complement. Preprint (2012)

	Wright, D.G.: Bing–Whitehead Cantor sets. Fund. Math. 132(2), 105–116 (1989) MR 1002625 (90d:57020)

                    Google Scholar 
                

	Wright, D.G.: Contractible open manifolds which are not covering spaces. Topology 31(2), 281–291 (1992) MR 93f:57004

                    Google Scholar 
                

	Željko, M.: Genus of a Cantor set. Rocky Mt. J. Math. 35(1), 349–366 (2005) MR 2117612 (2006e:57022)


Download references




Acknowledgments
The first author was supported in part by the National Science Foundation grant DMS0852030. The first and second authors were supported in part by the Slovenian Research Agency grant BI-US/11-12-023. The first and third authors were supported in part by the National Science Foundation grant DMS1005906. The second author was supported in part by the Slovenian Research Agency grants P1-0292-0101 and J1-2057-0101. The authors would also like to thank the referees for helpful comments and suggestions.


Author information
Authors and Affiliations
	Mathematics Department, Oregon State University, Corvallis, OR, 97331, USA
Dennis Garity

	Faculty of Education and Faculty of Mathematics and Physics, University of Ljubljana, P.O. Box 2964, Ljubljana, Slovenia
Dušan Repovš

	Brigham Young University, Provo, UT, 84602, USA
David Wright


Authors	Dennis GarityView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dušan RepovšView author publications
You can also search for this author in
                        PubMed Google Scholar



	David WrightView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Dennis Garity.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Garity, D., Repovš, D. & Wright, D. Simply connected open 3-manifolds with rigid genus one ends.
                    Rev Mat Complut 27, 291–304 (2014). https://doi.org/10.1007/s13163-013-0117-3
Download citation
	Received: 28 August 2012

	Accepted: 28 January 2013

	Published: 09 March 2013

	Issue Date: January 2014

	DOI: https://doi.org/10.1007/s13163-013-0117-3


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
	Open 3-manifold
	Rigidity
	Genus one manifold end 
	Wild Cantor set
	Bing link
	Whitehead link
	Defining sequence
	Bing–Whitehead Cantor set

Mathematics Subject Classification (1991)
	Primary 54E45
	57M30
	57N12
	Secondary 57N10
	54F65








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					35.173.205.55
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    