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Abstract: 

A decomposition of a graph G is a collection   of graphs rHHH ,....., 21

of G such that every edge of G belongs to exactly one of 
iH . If each 

iH  is 

a path, then  is called the path decomposition of G. In this paper, we 

discussed the path decomposition of the restricted super line graph of index 

2 of G when G is isomorphic to the Cycle graph 
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1. Introduction: 

The fundamental concept of path decomposition in graphs as introduced by Harary [7] 

continues to be of interest to researchers due to its wide range of applications in real life. The 

study on decomposition in paths helps us to understand, analyse and design networks 

effectively. Research in this area helps us analyse problems in transportation, distribution, 

designing, communication, team formation and event management. Extensive research has 

been dedicated to the study of various types of decompositions and related parameters in [1, 

2, 3, 4, 6] in the context of paths, cycles and common vertices between the paths. 

Graph decomposition problems rank among the most prominent areas of research in graph 

theory and combinatorics and further, it has numerous applications in various fields such as 

networking, block designs, and bioinformatics.A path decomposition of a graph G is a 

partition of edges into subgraphs  iH  each of which is a path or a union of paths (linear 

forests). Various types of decompositions and corresponding parameters have been studied by 

several authors by imposing different conditions   on iH . Some of such decompositions are 

path decomposition, cyclic   decomposition,acyclic  decomposition etc. 
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Let G = (V, E) be a simple graph without loops or multiple edges. A path is a walk where 

𝑣𝑖 ≠ 𝑣𝑗 ,𝑖 ≠ 𝑗. In other words, a path is a walk that visits each vertex at most once. A 

decomposition of a graph G is a collection of edge-disjoint subgraphs 𝐺1,𝐺2, … . 𝐺𝑛  of G such 

that every edge of G belongs to exactly one 𝐺𝑖 , 1 ≤ 𝑖 ≤ 𝑚. 𝐸 𝐺 = 𝐸 𝐺1 ∪ 𝐸 𝐺2 …𝐸(𝐺𝑚). 

If every graph 𝐺𝑖 is a path then the decomposition is called a path decomposition.All graphs 

considered in this paper are simple graphs. Restricted Super line graph of index r of a graph 

G, denoted by RLr(G), is introduced by Manjula and Sooryanarayana[8,9].It  is a 

modificationof the concept of the super line graph L(G) introduced by Bagga [5].  The 

vertices of RLr(G) are the r-element subsets of E(G) and two vertices S and T are adjacent if 

there exists exactly one pair of edges, one from each of the sets S and T, which are adjacent in 

G. 

  We need a few observations to obtain the result. First consider an mn   array 

mnR ,   of points where a point in i
th

  row and j
th
 column is identified with the edge ),( ji yx of 

a graph G on which the vertex sets  mn yyyxxx ,...,,,...., 2121
are defined. Any path on the 

points  mnR , with properties (i) travels only along rows .(ii)uses at most two points from any 

row or column and (iii) whose end points does not lie in the same row or column defines a 

unique path in G.If a path with (i),(ii)&(iii) in mnR ,  uses N points then the corresponding path 

in G uses exactly N-1 edges and has no repeated vertices. 

  Now the problem of  decomposing )(2 GRL into paths 102,  niPi
reduces to 

covering of )(2 GRL with paths using different points and each satisfying conditions 

(i),(ii)&(iii).  

2. Main results: 

Theorem 2.1: 
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So, the path decomposition between these vertices kjni eeee , , can be obtained by partitioning 

the edges between these vertices as follows. 

Path decomposition between the  vertices ,1,1;,&, nlknieeee lkni   is given as in 

table 2.1. Thus these edges are decomposed into  24769
2

)6(
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n
PP 


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Path decomposition between the vertices 
5& eeee kni
 are given as shown in  table 2.2 

And are decomposed into 2378
2
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n
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Path decomposition between the  vertices ,61,1,& 6  knieeee kni  is given as in table 

2.3.  Further none of the vertex 6, jee nj  is adjacent to  1,6 keek  . Thus these edges are 

decomposed into  3710
2
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Path decomposition between the  vertices ,71,1,& 7  knieeee kni
 is given as in table 

2.4.  Further none of the vertex 7, jee nj  is adjacent to  1,7 keek
 . Thus these edges are 

decomposed into  23712
2
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By continuing in the similar way  Path decomposition between the  vertices 

,1,1,& 2 nknieeee nkni 
 is given as 23762
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Path decomposition between the  vertices 11,1,& 1  nknieeee nkni  is given as  

shown in table 3.5 and is 41621228272 2..........22 PPPPP nnnn  

 

Path decomposition between the  vertices ,1,& nieeee nini   is given as   
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Thus there are  3
2

)123(
P

n 
 distinct paths between these vertices. 
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