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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 H, 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 H,. 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
v; # v;0 # 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 G, G, .... G, of G such
that every edge of G belongs to exactly one G;,1 <i < m. E(G) = E(G1) U E(G3) ... E(G,).
If every graph G;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 RL.(G), is introduced by Manjula and Sooryanarayana[8,9].1t is a
modificationof the concept of the super line graph L(G) introduced by Bagga [5]. The
vertices of RL(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 nxm array
R of points where a point in i row and j" column is identified with the edge (x,y;)of

a graph G on which the vertex sets {x,,X,,....X,,¥,,Y,..Y,, jare defined. Any path on the
points R, 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 R . uses N points then the corresponding path

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

Now the problem of decomposing RL, (G) into paths P,,i <2n—10reduces to

covering of RL,(G)with paths using different points and each satisfying conditions
(@), (1) &(iii).
2. Main results:

Theorem 2.1:

w(RL,(C,) = w(RL,(P,)u X for even n
= w(RL,(P,)uY for odd n,n>7
3(n-6)

where X =\ P, ;U (RRLUP, UR)uU
i=7

i=8

3n-19 P UP, U 3n-13

and Y = UPois UPy 7 UP, g 2P, WR U

i=7 i=7

P, UP,

Proof: As P, <C,,in [1] it is proved that if HcG, then RL,(H)c<RL,(G).So
RL,(P,) cRL,(C,).Let V(C,)={v,1<i<n}&E(C,) = E(P,)uU{e,e }

Thus V(RL, (C,))=V(RL,(P,))uee, forl<i<n o
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w(RL,(C,))=w(RL,(P,))uyw| E|1<i<n, forl<i<n
1<j,k<n,j<k
|' n&ek’el |1 n&ek1 |’ n&ek’eG
w| E[1<i<n vyl E|1<i<n vyl E|1<i<n U
1<k<l<4 1<k <5 1<k<6
ei’ej&ek’e7 €, n&ek’ n-2
w(E(e,en,e ek)): w| E[1<i<n Ui vyl E|1<i<n
1<k<7 1<k<n-2
ol E e.e, &e. e Uul E e.e, &e e, 0
v 1<i<nl<k<n-1 v 1<i<n

So, the path decomposition between these vertices €;€,,€;€,, can be obtained by partitioning
the edges between these vertices as follows.

Path decomposition between the verticese e, &e,,e;1<i<n,1<k<l<n, is given as in

(n-6)

table 2.1. Thus these edges are decomposed into P, R, U—P, UP, UP,

Path decomposition between the vertices e,e, &e, e, are given as shown in table 2.2

(n-8)

And are decomposed into P, U P, U P,UP,

Path decomposition between the verticese,e, &e. e, 1<i<n,1<k <86, is given as in table
2.3. Further none of the vertex e.e

j=ns

decomposed into P, UP, U (n_;6) P,

j>6 is adjacent to e,e,,k =1 . Thus these edges are
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Table | 63| 65| G4 | o | o, | o, ‘};ble Q5| G G| Gys
21 % |1
i e,
€. e, .
e . e, .
e, . & .
e . e; .
es.- e -
e . ..
;.. | & .
s, @.;
e
€. 3.
€3 Corn | B |
€1 Cusici 1
€.,
:

Path decomposition between the verticese,e, &e.e, 1<i<n, 1<k <7, is given as in table

2.4. Further none of the vertex e;e,, j >7 is adjacent to e,e, k=1 . Thus these edges are

decomposed into P, UP, u(n—;A') P,UP,

By continuing in the similar way  Path decomposition between the  vertices

. . 3n—-22
ee, &ee, ,,1<i<n,1<k<n, isgivenas P,,  UP, uu

P,UP,
Path decomposition between the verticesee, &e,e, , 1<i<n,1<k<n-1 is given as
shown intable 3.5andis P,, , UP,, 4 U2P, ;, U2P, j5eeee. U 2P,

Path decomposition between the verticese,e, &e;e,,1<i<n, isgiven as

17n?

ee, ee, . ee, ——P;ee ,ee. ee ——PF;ee ee ee ——F;;..
€€, e4n—zen,en—len - _P3 &

e,e,. e, .e,,e,e——P;;e.e e e, ,ee, —PF;....... €, 4€,,€,.€,,€, 56, ——PF;

(B3n-12)
2

Thus there are P, distinct paths between these vertices.
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1+

Table | €4 €14 G| €| Cus Table | €7 €11 @7 €ur| @s1| Gen

(Pgupeu(”;@ P7uP4uP2ju(P8uP7u(n;8) P3uP2)u(PlouP7u(n;6) Pg) ........

(3n-22)

v ( Pyps WPy U 3) U(Pys U P s U2P, 13 U2P, o U 2P, U [—(3” ;12) st

= (P UP, g U2P, 10 U2P, ovPy U Pg)u((ngl) +1+1....(n—6))P7 UP, UP, U

((3n—22) . (3n—24) +.m(n—6) N (n-8)
2 2 2 2

jP3 U(Pyy s UP, 5 U2P, 1, U2P, e, U2P,)

" " 3(n-6 n>-10n-7
= U Pys WP UP, 4 U P WP UR U ( ) P, UPR, UQ P,
i=7 i-8
" " 3(n-6)
Therefore y(RL,(C,))=w(RL,(P,)) U Pos VP s UPsy s | JPonss R UPR, U P,UPU
i=7 i=8
2 —_— —
WP‘? for 1<i<n for evenn
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