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Ĝ

















































011111000000

101111000000

110111000000

111011000000

111101000000

111110000000

000000011111

000000101111

000000110111

000000111011

000000111101

000000111110

~
G



10 

12 

11 

8 

7 

9   

  

  

  

  

    

  

  

  

2 

3 

4 

1 

5 

6 

  

  

  

  

  

    

  

  

  

 1 1,2,3,4,5,6C 

 2 6,7,8,9,10,11,12C 



2 3 

10 

4 

12 11 

1 5 6 

8 7 9 







Professor Ernesto Estrada 
Department of  Mathematics & Statistics 

University of  Strathclyde 

Glasgow, UK 
 

www.estradalab.org 



        

  
  

  
  

        

  
    

  
  

  

  
  

  

    
  

    

    

  

  

  

  

    

  

  

  

  

  

  
  

  

    

      

    

    

  

  

    

  

    

  

    

  
  

    

  
  

  

  

  
  

  

  

  

  

    

    

  

  

  

  

  
  

  

    

      

  
  

  

  

  

    

    

  

  

  

  

  

 t 

 t 

  

  
  

  
  

  

  

 t 

 t 

  

  
  

      

  



VS 
VS 2/1

 S

Let                   and 

         represents the number  

of edges with exactly one  

endpoint in S. 

 
 

1
2

min , ,0
2n

S

S V
G S V S

S


 


     



   1 2
1 1 22

2
G

 
   


  

N  321 (Alon-Milman): Let 

21  



A Ramanujan graph  
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Chordless cycle 

of length 15 


