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                    Abstract
We consider the class of semi-transitively orientable graphs, which is a much larger class of graphs compared to transitively orientable graphs, in other words, comparability graphs. Ever since the concept of a semi-transitive orientation was defined as a crucial ingredient of the characterization of alternation graphs, also known as word-representable graphs, it has sparked independent interest. In this paper, we investigate graph operations and graph products that preserve semi-transitive orientability of graphs. The main theme of this paper is to determine which graph operations satisfy the following statement: if a graph operation is possible on a semi-transitively orientable graph, then the same graph operation can be executed on the graph while preserving the semi-transitive orientability. We were able to prove that this statement is true for edge-deletions, edge-additions, and edge-liftings. Moreover, for all three graph operations, we show that the initial semi-transitive orientation can be extended to the new graph obtained by the graph operation. Also, Kitaev and Lozin explicitly asked if certain graph products preserve the semi-transitive orientability. We answer their question in the negative for the tensor product, lexicographic product, and strong product. We also push the investigation further and initiate the study of sufficient conditions that guarantee a certain graph operation to preserve the semi-transitive orientability.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Monotonicity of Steklov eigenvalues on graphs and applications
                                        
                                    

                                    
                                        Article
                                        
                                         21 March 2024
                                    

                                

                                Chengjie Yu & Yingtao Yu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Order-Sensitive Domination in Partially Ordered Sets and Graphs
                                        
                                    

                                    
                                        Article
                                        
                                         27 April 2022
                                    

                                

                                Yusuf Civan, Zakir Deniz & Mehmet Akif Yetim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        On the graphs of a fixed cyclomatic number and order with minimum general sum-connectivity and Platt indices
                                        
                                    

                                    
                                        Article
                                        
                                         29 March 2024
                                    

                                

                                Abeer M. Albalahi, Zhibin Du, … Abdulaziz M. Alanazi

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Erdős P (1959) Graph theory and probability. Can J Math 11:34–38
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Halldórsson M, Kitaev S, Pyatkin A (2011) Alternation graphs. Lecture Notes Comput Sci 6986:191–202
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Halldórsson M, Kitaev S, Pyatkin A (2016) Semi-transitive orientations and word-representable graphs. Discr Appl Math 201:164–171
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Jung HA (1978) On a class of posets and the corresponding comparability graphs. J Comb Theory Ser B 24(2):125–133
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Kitaev S (2017) A comprehensive introduction to the theory of word-representable graphs. Lecture Notes Comput Sci 10396:36–67
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Kitaev S, Lozin V (2015) Words and graphs. Springer, Berlin
Book 
    MATH 
    
                    Google Scholar 
                

	Kitaev S, Pyatkin A (2008) On representable graphs. J Autom Lang Comb 13(1):45–54
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Kitaev S, Seif S (2008) Word problem of the Perkins semigroup via directed acyclic graphs. Order 25(3):177–194
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                


Download references




Acknowledgements
The authors thank the anonymous reviewer for the helpful comments that improved the presentation of this paper.


Author information
Authors and Affiliations
	Department of Mathematics, Hankuk University of Foreign Studies, Yongin-si, Gyeonggi-do, Republic of Korea
Ilkyoo Choi

	Department of Mathematical Sciences, Seoul National University, Seoul, Republic of Korea
Jinha Kim

	Department of Mathematics, Technion – Israel Institute of Technology, Haifa, Israel
Minki Kim


Authors	Ilkyoo ChoiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jinha KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Minki KimView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jinha Kim.


Additional information
Ilkyoo Choi was supported by the Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by the Ministry of Education (NRF-2018R1D1A1B07043049), and also by Hankuk University of Foreign Studies Research Fund. Minki Kim was supported by the National Research Foundation of Korea (NRF) Grant funded by the Ministry of Education (NRF-2016R1D1A1B03930998).


Rights and permissions
Reprints and permissions


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



Cite this article
Choi, I., Kim, J. & Kim, M. On operations preserving semi-transitive orientability of graphs.
                    J Comb Optim 37, 1351–1366 (2019). https://doi.org/10.1007/s10878-018-0358-7
Download citation
	Published: 31 October 2018

	Issue Date: 01 May 2019

	DOI: https://doi.org/10.1007/s10878-018-0358-7


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
	Oriented graphs
	Semi-transitive orientation
	Graph Operations








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.226.44.255
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    