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Abstract: Tulgeity )(G  is the maximum number of disjoint, point induced, non-acyclic subgraphs 

contained in G. In this paper we find the formula for tulgeity of the restricted super line graps  of path 

graph  is derived. 
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1. Introduction: 

Point partition number [4](Gray Chartrand,1971 ) of a graph G is the minimum number of subsets 

into which the point- set of G can be partitioned so that the sub graph induced by each subset has the 

property P. Dual to this concept of point partition number of a graph is the maximum number of subsets 

into which the point set of G can be partitioned such that the subgraph induced by each subset does not 

have the property P. Define the property P such that a graph  G has the property P if G contains no 

subgraph that is homeomorphic from the complete graph K3.This point partition number, and dual point 

partition number for the property P is referred as point arboricity and tulgeity of G respectively. 

Equivalently the tulgeity is the maximum number of vertex disjoint cycles in G so that each subgraph is 

not acyclic..The formula for tulgeity of complete bipartite graph was given in Gray Chartrand.,1968. Akbar 

Ali.et.al and Paniyappan [3,5] given the tulgeity of line, middle, total graphs of some class of graphs. It is 

observed that in any graph G, a K1,2 [K2 in G induces a C3 in L2(G) that leads to 

maximum number of cycles. This made us to work on Tulgeity of restricted superline graphs. 

In this paper we find  the tulgeity of L2(Pn) . For the terminology not given here  refer [2] 

All graphs considered in this paper are simple graphs. The vertices of Lr(G) are the r-element subsets of 

E(G) and two vertices S and T are adjacent if there exists atleast one pair of edges, one from each of the 

sets S and T, which are adjacent in G. 

2. Main Theorem: 

To avoid the complexity in listing the vertices of super line graph , in this chapter we represent the vertex 

induced by the edges ei,ej in G as vij instead of {eiej} in L2(G). 

Outline of the proof : Here we derive the formula for tulgeity of superline graph of index 2 in six cases.  

We covered all the vertices of )(2 GRL  with C3s whenever 








2

)(GE
 is a multiple of 3. If 




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



2

)(GE
is 

not a multiple of 3, then we cover 4
2

)(





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

 GE
 vertices with C3s and the remaining 4 vertices with C4 . 

Thus we obtain maximum number of induced cyclic subgraphs . 

 

Theorem 2.1: For 6n , the tulgeity of  Super line graph of index 2 of the path graph  

is   
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Proof:  Let  1....3,2,1)(  nPE n   . By definition of  )(2 GL ,

 )(,,11&))(( ,2 njin PEjinjijivPLV   . 

Thus there are 
2

)2)(1(  nn
  vertices. By division algorithm we express n as n=6q+t,

 

50  t  

Since Tulgeity is the maximum number of disjoint cycles and it is possible with a cycle of length 3, here 

we partition all vertices into C3s when ever )6(mod5,4,2,1n . In other 2 cases, that is  When 

)2 ((),6(mod3,0 nPlVn   is not divisible by 3.  So, it is not possible to partition vertex set of RL2(Pn) 

into only c3s. Instead the vertex set is partitioned into one c4 and rest to c3s.   
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Case (i): )6(modon  . 

In this case 








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



2

)(PnE
is not a multiple of 3.  So we partitioned all the vertices with one C4 and the 

remaining vertices with C3s. 

For 6n , partition of vertices of L2(P6) is given by  

V(RL2(G)) ={v3,4, v1,4, v1,3; v2,3, v3,5, v2,5 }  {v1,2, v1,5, v4,5, v2,4, v1,2}  

Thus   3
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For n=12, partition of vertices of L2(P12) is given by  

   6,111,711,1011,26,1

10,99,710,511,49,56,5
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6

)212)(112(
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



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:18nFor  The set of C3s that contained in )(2 nPL  are partitioned as lk SSS ,,1  are  given as follows.

 

 

For each k,2is lessthan or equal to k leq eq 2q-2
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Remaining vertices are partitioned as  
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           2,51,32,51,52,52,14,12,42,34,53,5 ,,,,,,;,,   nnnnnnnnnnnnnnnnnnnnnn vvvvvvvvvvv                        

  3126  nnSl  

Clearly all cycles in the above sets are distinct and hence the total 
 number of disjoint cyclic subgraphs  = 
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Thus the vertex set is partitioned into sC
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Case (ii): 16),6(mod1  qnn .

 

Here 













2

)(PnE
 is a multiple of 3. So, we partition  all the vertices into C3s. 

For n=7, partition of vertices of RL2(P7) is given by  

V(RL2(P7)) = 6,35,33,26,54,15,15,46,26,1464,33,15,24,22,1 ,,;,,;,,;,,;,, vvvvvvvvvvvvvvv
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For n=13,the vertex disjoint sC3  are given as  
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3,29,28,2114383710,28,17,111,39,48,410189.126,211,17,211,26,15,1

10,910,79,712,59,68,610,48,57,512,37,46,412,26,35,312,15,24,24,34,13,1

132
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;,,;,,;,,;,,;,,;,,;,,
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Thus   22)( 132 PL . 

For 19n , The cyclic decomposition of )(2 nPL is given as below. 
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The set of  sC3 that contained in  )(2 nPRL  are partitioned as  lk SSS ,,1  and are given as
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The remaining vertices  can be decomposed into  sC3  in the following way. 
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 2,53,52,32,11,42,41,61,54,51,33,44,8 ,,;,,;,,;,,  nnnnnnnnnnnnnnnnnnnnnnnn vvvvvvvvvvvv  

Clearly allC3s in above sets are distinct 

Thus   347  nnSl  
 
 

Total number of  disjoint cyclic subgraphs = 
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Thus the vertex set is partitioned into 
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Case 3: ),6(mod2n  

In this case 
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





2

)(GE
is multiple of 3.  So we partitioned all the vertices with C3s. 
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 For 3,8 Cn   decomposition is given by 

   7,67,46,45,17,55,46,35,36,52,17,26,27,35,24,23,27,16,14,34,13,182 ,,;,,;,,;,,;,,;,,;,,)( vvvvvvvvvvvvvvvvvvvvvPLV 
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:20nFor  In this case  the disjoint cycles that contained in  )(2 nPRL  are partitioned as  lk SSS ,,1  

that are given as below. 
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


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
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











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3
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3
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
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
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
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Remaining vertices are partitioned as  































































5,62,73,76,73,84,8

7,62,63,77,82,93,98,93,104,1010,114,115,11

11,39,1011,122,124,135,13

17,1674,1515,141,1464,1354,13

14,1354,1244,1213,1264,1154,1112,1154,1044,1010,944,934,9

54,911,109,82,844,734,7

8,734,624,67,644,534,56,534,424,42,124,314,3

5,434,33,22,224,114,1
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...................................
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












;,,;,,
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2,63,41,31,24,12,4

2,32,53,51,54,51,6
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vvvvvv
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Thus   347  nnSl  
 
 

Clearly all cycles in above sets S1,S2,Sk,Sl are disjoint  and hence the total  number of cyclic subgraphs = 

   
  

   
     

6

21

6

1011
1833

6

1011
96

12

3

21








 





nnnn
nn

nn
nnSSSS l

q

k

k

 

Thus the vertex set is partitioned into 
  

sC
nn

3
6

21 
  

So,  
 








 


6

)2(1
)(2

nn
PL n

 
Case 4: For n≡ 3(mod 6), n= 9, 15, 21……   

 In this case 








2

)( pnE
is not a multiple of 3.  So we partitioned all the vertices with one C4 and the 

remaining vertices with C3s. 

The distinct cycles of length 3 of )( 92 PL   is given by 

 For  :15n  The set of  sC3 that contained in  )(2 nPL  are partitioned  as lk SSS ,,1 that are given as 

below.  

  },,,{
;,,;,,

;,,;,,;,,;,,;,,
)( 2634272326

684737586,45,4

486,35,18,35,2247,618171,26,15,1284,13,1

92 vvvvvU
vvvvvv

vvvvvvvvvvvvvvv
PLV









  

    6

1

8...13,7,2

,,

8...13,7,2
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,,

,, 1
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3,44,13,11 








































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vvv
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vvv

vvvS
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6
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12

2
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2














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nnnn
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q
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q
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The remaining vertices  can be decomposed into  sC3  in the following way. 
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


























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








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
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















;,,;,,

;,,

................................................................

................................................................

;,,;,,;,;,;,,

;,,

;,,;,,;,;,;,,

;,,

;,,

;,,;,,;,,;,,;,,

4,51,62,62,61,68,7

6,78,92,8

84,1974,1917,181,1884,1774,1717,1674,1664,1616,1584,1574,1514,1374,1464,14

13,1215,1474,13

64,1354,1311,121,1264,1154,1111,1054,1044,1010,964,954,98,754,844,8

9,87,654,7

44,534,51,6

44,734,76,534,424,45,444,334,32,31,124,224,224,114,12,1

nnnnnnnnnnnn

nnnnnn

qqnqqqqqqqq

q

qqnqqqqqqqq

q

qqn

qqqqqqnqqqq

l

vvvvvv

vvv

vvvvvvvvvvvvvvv

vvv

vvvvvvvvvvvvvvv
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vvv

vvvvvvvvvvvvvvv

S

       
   6,51,43,42,46,52,32,55,32,73,78,7 ,;,,;,,;,,  nnnnnnnnnnnnnnnnnnnnnn vvvvvUvvvvvv

 

  3126  nnSl  

Total number of cyclic subgraphs =  
  

 
6

)3(
3

6

69
6

12

2

1











nn
n

nn
nSSS l

q

k

k  

Clearly, all cycles in above sets are distinct and the vertex set is partitioned into sC
nn

31
6

)3(











 and a 

4C  

So,

  
 








 





6

)2(1

6

)3(
)(2

nnnn
PL n

 

Case 5:  )6(mod4n
 

In this case 








2

)(PnE
is multiple of 3.  So we partitioned all the vertices with C3s. 

For n=10, the C3 decomposition is given by 

 









9,89,68,68,49,77,68,78,57,59,56,56,43,27,45,4

2,19,38,39,47,36,35,38,27,29,16,25,24,28,17,19,25,16,14,34,13,1

102
,,;,,;,,;,,;,,

;,,;,,;,,;,,;,,;,,;,,
)(

vvvvvvvvvvvvvvv

vvvvvvvvvvvvvvvvvvvvv
PLV

Thus there are .12
6

89
3sC



 

 
:16nFor  The set of  sC3 that contained in  )(2 nPRL  are partitioned  as lk SSS ,,1 that are given as 

below.  

  6,

12

17...17,11,5

,,
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17...17,11,5

,,

,, 1

24,13,2,1,13,2,

4,34,13,11 









































nS

qj

ni

vvv

ni
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vvv

vvvS

jqiiiiiniiiii

 

For each k, qk 22    

 33,331,
,,

,,,

,112,2,
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













knSkni
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S k
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k  



 

ISSN PRINT 2319-1775 Online 2320-7876, www.ijfans.org  

Vol.11, Iss.7, Dec- 2022 

Research Paper                                                                                  © 2012 IJFANS. All Rights 

Reserved,  

UGC CARE Listed (Group -I) Journal  

3465 
 

 

   
  

6
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1.......129

33
2

2

2

2







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q

k
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k
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The remaining vertices  can be decomposed into  sC3  in the following way. 























































2,32,73,74,86,73,8

7,82,93,93,1110,119,104,115,1110,1110,114,115,11

3,119,1011,12

13,1274,1111,10

1,1064,954,910,954,844,89,864,754,78,754,644,644,534,56,5

7,654,55,4

1,444,334,334,224,23,244,134,12,1

,,;,

;,,;,,;,;,,

;,,

....................................................................
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;,,;,,;,;,,;,,

;,,

;,,;,,;,,

nnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnnnnnn

nnnnnn

q

nqqqqqqqqqq

q

nqqqrqq

l

vvvvvv

vvvvvvvvvvvv
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vvvvvvvvvvvvvvv

vvv

vvvvvvvvv
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 1,43,41,32,34,52,42,11,63,52,53,54,6 ,,;,,;,;,,  nnnnnnnnnnnnnnnnnnnnnnnn vvvvvvvvvvvv  

All cycles in the above set are distinct and 

Total number of cyclic subgraphs = 

 
  

 
 

6

)2(1
3

6

87
6

2

2

1








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n
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nSSS l

q

k

k  

 
 








 


6

)2(1
)(2

nn
PL n

 
Case 6:  )6(mod5n

 

In this case 








2

)(PnE
is multiple of 3.  So we partitioned all the vertices with C3s. 

For n=11, the C3 decomposition is given by 

 









10,87,37,69,310,68,710,910,79,79,89,68,66,510,59,55,49,48,48,33,28,2

10,48,57,510,37,46,410,26,35,39,17,26,210,15,24,22,18,17,19,25,16,14,34,13,1

2
,,;,,;,,;,,;,,;,,;,,

;,,;,,;,,;,,;,,;,,;,,;,,
)(

vvvvvvvvvvvvvvvvvvvvv

vvvvvvvvvvvvvvvvvvvvvvvv
PLV n

Thus there are .15
6

109
3sC



 

 
:17nFor  The set of  sC3 that contained in  )(2 nPL  are partitioned  as lk SSS ,,1 that are given as 

below.  

    662,,,,, 11,13,2,4,34,13,11   nSnivvvvvvS niiiii  

9

8...13,7,1

12

,,
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The remaining vertices can be decomposed into sC3 as 
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
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
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2,73,75,62,88,96,77,83,84,82,86,78,9
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2,864,754,7

8,754,644,67,664,554,56,554,444,45,43,254,344,434,31,2

2,244,134,1
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 1,43,41,32,34,52,42,11,63,52,53,54,6 ,,;,,;,;,,  nnnnnnnnnnnnnnnnnnnnnnnn vvvvvvvvvvvv  

Clearly all cycles in ther above sets ate distinct and Total number of cyclic subgraphs = 
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Now, by definition   L2(Pn) has 2
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Thus  in all the above cases, from 1,2 we have   
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Conclusion: 

In this paper we derived the tulgeity of superline graph of path graph. Further we wish to extend this work 

to superline graph of wheel graph 
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