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                    Abstract
We address an open question of Francis and Steel about phylogenetic networks and trees. They give a polynomial time algorithm to decide if a phylogenetic network, N, is tree-based and pose the problem: given a fixed tree T and network N, is N based on T? We show that it is \(\textit{NP}\)-hard to decide, by reduction from 3-Dimensional Matching (3DM) and further that the problem is fixed-parameter tractable.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Solving the Mostar index inverse problem
                                        
                                    

                                    
                                        Article
                                        
                                         28 February 2024
                                    

                                

                                Yaser Alizadeh, Nino Bašić, … Kexiang Xu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Some new notions of centrality measures in trees
                                        
                                    

                                    
                                        Article
                                        
                                         14 February 2024
                                    

                                

                                Ronit Neogy & Ravindra Bapat

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Enumeration of Rooted Binary Unlabeled Galled Trees
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 March 2024
                                    

                                

                                Lily Agranat-Tamir, Shaili Mathur & Noah A. Rosenberg

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Day WHE (1985) Optimal algorithms for comparing trees with labeled leaves. J Classif 2:7–28
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Francis AR, Steel M (2015) Which phylogenetic networks are merely trees with additional arcs? Syst Biol 64(5):768–777
Article 
    
                    Google Scholar 
                

	Garey MR, Johnson DS (1979) Computers and intractability: a guide to NP-completeness. Series of Books in the Mathematical Sciences. W. H. Freeman

	Hayamizu M (2016) On the existence of infinitely many universal tree-based networks. J Theor Biol (in press) (available online Feb. 24, 2016)

	Jetten L, van Iersel L (2016) Nonbinary tree-based phylogenetic networks. arXiv:1601.04974 (preprint)

	Kanj IA, Nakhleh L, Than C, Xia G (2008) Seeing the trees and their branches in the network is hard. Theor Comput Sci 401(1):153–164
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Karp RM (1972) Reducibility among combinatorial problems. Springer, Berlin, pp 85–103

                    Google Scholar 
                

	Semple C (2016) Phylogenetic networks with every embedded phylogenetic tree a base tree. Bull Math Biol 78:132–173

	Van Iersel Leo, Semple Charles, Steel Mike (2010) Locating a tree in a phylogenetic network. Inf Process Lett 110(23):1037–1043
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Zhang Louxin (2016) On tree based phylogenetic networks. J Comput Biol (in press). (arXiv preprint arXiv:1509.01663)


Download references




Acknowledgments
We would like to thank the American Museum of Natural History and the CUNY Advanced Science Research Center for hosting us for several meetings. This work was funded by a Research Experience for Undergraduates (REU) Grant from the US National Science Foundation (#1461094 to St. John and Owen).


Author information
Authors and Affiliations
	Queensborough Community College, City University of New York (CUNY), Bayside, NY, USA
Maria Anaya & Aisha Ashfaq

	City College of New York, City University of New York (CUNY), New York, NY, USA
Olga Anipchenko-Ulaj

	Brooklyn College, City University of New York (CUNY), Brooklyn, NY, USA
Joyce Chiu, Max Shoji Ohsawa & Shivam Suleria

	Department of Mathematics and Computer Science, Lehman College, City University of New York (CUNY), Bronx, NY, 10468, USA
Mahedi Kaiser, Megan Owen & Katherine St. John

	Sarah Lawrence College, Bronxville, NY, USA
Ella Pavlechko & Corrine Yap

	Division of Invertebrate Zoology, American Museum of Natural History, New York, NY, 10024, USA
Katherine St. John

	College of Staten Island, City University of New York (CUNY), Staten Island, NY, USA
Keith Thompson


Authors	Maria AnayaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Olga Anipchenko-UlajView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aisha AshfaqView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joyce ChiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mahedi KaiserView author publications
You can also search for this author in
                        PubMed Google Scholar



	Max Shoji OhsawaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Megan OwenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ella PavlechkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Katherine St. JohnView author publications
You can also search for this author in
                        PubMed Google Scholar



	Shivam SuleriaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Keith ThompsonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Corrine YapView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Megan Owen.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Anaya, M., Anipchenko-Ulaj, O., Ashfaq, A. et al. On Determining if Tree-based Networks Contain Fixed Trees.
                    Bull Math Biol 78, 961–969 (2016). https://doi.org/10.1007/s11538-016-0169-x
Download citation
	Received: 08 February 2016

	Accepted: 15 April 2016

	Published: 28 April 2016

	Issue Date: May 2016

	DOI: https://doi.org/10.1007/s11538-016-0169-x


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
	Phylogenetic tree
	Phylogenetic network
	Analysis of algorithms
	3-Dimensional Matching








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.234.213.197
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    