

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
		
			
		
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Spectral Characterization of the Hamming Graphs

	
    
        
            
            







    
    










    
    
    
    











			
                    CentER Discussion Paper No. 2007-81
 
        

    
	

	
	
		
		
			14 Pages
		
		

		Posted: 29 Oct 2007
		
		
		
	

	
		
			
			




	See all articles by Sejeong BangSejeong Bang
Pusan National University
Edwin van Dam
Tilburg University - Department of Econometrics & Operations Research
Jack Koolen
Pohang University of Science and Technology


		

	
	
	
	
	



	
	
	
	
		
		
	
	
		
			Date Written: October 2007

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		We show that the Hamming graph H(3; q) with diameter three is uniquely determined by its spectrum for q is greater than or equal to 36. Moreover, we show that for given integer D greater than or equal to 2, any graph cospectral with the Hamming graph H(D, q) is locally the disjoint union of D copies of the complete graph of size q - 1, for q large enough. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Hamming graphs, distance-regular graphs, eigenvalues of graphs

	
	

	
    

    
	

	
	
		JEL Classification: C0

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Bang,  Sejeong and van Dam,  Edwin and Koolen,  Jack, Spectral Characterization of the Hamming Graphs (October 2007). CentER Discussion Paper No. 2007-81,  Available at SSRN: https://ssrn.com/abstract=1025398 or http://dx.doi.org/10.2139/ssrn.1025398 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Sejeong Bang (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Pusan National University  ( email )

			

			
			
				
				
				
					mulgeumup beomyeli
Pusan 609-735, 50612
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Edwin Van Dam

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tilburg University - Department of Econometrics & Operations Research  ( email )

			

			
			
				
				
				
					Tilburg, 5000 LE
Netherlands

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jack Koolen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Pohang University of Science and Technology  ( email )

			

			
			
				
				
				
					77 Cheongam-ro
Pohang
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       91

			

		
		
		
			Abstract Views

			      844

		

		
		 
		
			Rank

			  511,978

		

		
	


	

	
		
			
				       10 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Econometrics: Econometric & Statistical Methods - Special Topics eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometrics: Econometric & Statistical Methods - Special Topics eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            1,657

                                    

                                    
                                        PAPERS

                                            9,446

                                    

                                

                                
                            

                        

                    

                
	
                    Operations Research eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Operations Research eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              883

                                    

                                    
                                        PAPERS

                                            2,874

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        On 3-Chromatic Distance-Regular Graphs

                        
                            By
                                
                                
                                    
                                    Aart Blokhuis, 
                                    
                                
                                    
                                    Andries E. Brouwer, ...
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Matrices and Graphs

                        
                            By
                                
                                
                                    
                                    Willem H. Haemers
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Strongly Regular Graphs with Maximal Energy

                        
                            By
                                
                                
                                    
                                    Willem H. Haemers
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            Combinatorial Designs with Two Singular Values Ii. Partial Geometric Designs

                            
                                By
                                    
                                    
                                        
                                        Edwin Van Dam
                                         and 
                                    
                                        
                                        E. Spence
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Combinatorial Designs with Two Singular Values I. Uniform Multiplicative Designs

                            
                                By
                                    
                                    
                                        
                                        Edwin Van Dam
                                         and 
                                    
                                        
                                        E. Spence
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            The Integral Trees With Spectral Radius 3

                            
                                By
                                    
                                    
                                        
                                        Andries E. Brouwer
                                         and 
                                    
                                        
                                        Willem H. Haemers
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Some Implications on Amorphic Association Schemes

                            
                                By
                                    
                                    
                                        
                                        Edwin Van Dam
                                         and 
                                    
                                        
                                        Mikhail Muzychuk
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Strongly Regular Graphs with Parameters (4m^4, 2m^4 + m^2, m^4 + m^2, m^4 + m2) Exist for All m>1

                            
                                By
                                    
                                    
                                        
                                        Willem H. Haemers
                                         and 
                                    
                                        
                                        Qing Xiang
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Uniformity in Association Schemes and Coherent Configurations: Cometric Q-Antipodal Schemes and Linked Systems

                            
                                By
                                    
                                    
                                        
                                        Edwin Van Dam, 
                                        
                                    
                                        
                                        William Martin, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            An Odd Characterization of the Generalized Odd Graphs

                            
                                By
                                    
                                    
                                        
                                        Edwin Van Dam
                                         and 
                                    
                                        
                                        Willem H. Haemers
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.111 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
