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___________________________________________________________________ 

Abstract 

In this paper, we firstly define the h-th (order) general Randić index of physico-chemical 

molecular graphs, denoted by   ,GRh
  which is defined as the sum of terms 

      
121 hiii vdvdvd   

over all paths of length h contained in ,G  where   is any real number. Also, the higher 

general Randić indices of any k-regular electrical networks are completely computed. 
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___________________________________________________________________ 

1. Introduction 

In physico-chemical graph theory, the vertices and the edges 

correspond to the atoms and the bonds, respectively. Let be  EVG ,  a 

simple finite molecular or electrical network with the vertex set  GV  

and the edge set  .GE  Let  ., GVvu   The number of adjacent vertices 

of u is called degree of ,u  denoted by  .ud  The minimum and maximum 

degree of G is denoted by  G  and  ,G  respectively. A molecular or 

electrical network with     k GG  is called k-regular. All other 

notation and terminology are referred to [1]. 

In 1998, Bollobás and Erdös [2] generalized the Randić index by 

replacing 
2
1  with any real number ,  which is called the general 

Randić molecular index of a molecular structure electrical network 

 EVG ,  as follows: 

 
 

  .


  vu

GEuv

ddGR  

The h-th (order) general Randić index of graph ,G  denoted by  GRh
  is 

defined as 

         ,
121

121





 




h

hiii
h

iii

GvvvP

h vdvdvdGR 


 

where summation is over all paths hP  of length of h contained in G and 

  is any real number. Obviously,    GRGR  1  and some results about 

the general Randić index and the higher general Randić index have been 

obtained in [3]. 
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2. Main Results 

Theorem 2.1. Let G be a k-regular electrical network with vertices 

number n and   be any real number. Then its general Randić index is 

  .
2

12 


 knGR   (2.1) 

Proof. Since G be a k-regular electrical network with vertices number n, 

  .2 GEn k  Then   .
2
nGE k  By the definition of the general Randić 

index, we have 

 
 

    .
22

12 





  kkkk nnddGR vu
GEuv

   

Corollary 2.1. Specially, denote nC  and nK  be a cycle electrical network 

and a complete electrical network with n vertices, respectively. By formula 

(2.1), then we have 

  ,4  nCR n   (2.2) 

   
,

2
1 12 


 nn

KR n   (2.3) 

where   is any real number.   
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