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Abstract: Let G be the nonempty graph. The Jump graph J[G] of G is the graph whose vertices are edges of G, 

and where two vertices of J[G] are adjecent if and only if they are not adjacent in G, equivalently , the Jump 

graph J[G] is the complément of line graph L[G]. In [2] the authors have obtained  Hamiltonian Jump graphs.  

In this paper we charecterised Hamiltonian laceability of Jump graph and also explore the Laceability in jump 

graph of Star, Friendship and Ladder graphs. 
Keywords : Connected Graph, Jump graph, Friendship graph, Ladder graph,Hamiltonian-t*-laceable Graph.  

 

I. Introduction 
Let G be a finite, simple, connected and undirected graph. Let u and v be two vertices in G. The 

distance between u and v denoted by d(u,v) is the length of a shortest u-v path in G. G is Hamiltonian laceable 

if there exists a Hamiltonian path between every pair of vertices in G at an odd distance. G is Hamiltonian-t-

laceable (Hamiltonian-t*-laceable) if there exists a Hamiltonian path between every pair (at least one pair) of 

vertices u and v in G with the property d(u,v)=t , 1 ≤ t ≤ diamG.  

The Line graph L[G] of G has the edges of G as its vertices and two vertices of  L[G] are adjacent if 

and only if they are adjacent in G. The complement of the line graph L[G] is called  the Jump graph J[G] of G.  

That is, the Jump graph J[G] is the graph defined on E[G] and in which two vertices are adjacent if and only if 

they are not adjacent in G.   

In [3], [4] and [5], the authors have studied Hamiltonian-t-laceability and Hamiltonian-t*-laceability of 

various graph structures. In this paper we explore the Hamiltonian-t*-laceablity properties of the Jump graph 

J[G] of the Star graph, the Friendship graph and the Ladder graphs. 

 

Definition 1:  

The Jump graph J [G] of a graph G is a graph defined on E [G] and in which two vertices is adjacent if 

and only if they are not adjacent in G. 

 

Definition 2:  

A Graph is called a Friendship graph if every pair of its nodes has exactly one common neighbor. This 

condition is called the friendship condition.  Furthermore, a graph is called a windmill graph, if it consists of 

k≥1 tringles, which have a unique common node, known as the “politician”. Clearly, any windmill graph is a 

friendship graph 

The Friend ship Graph (or Dutch Windmill graph or n-Fan graph) Fn is a planar undirected graph with 

2n+1 vertices and 3n edges. 

 

Definition 3:  

The Ladder graph Ln is a planar undirected graph with 2n vertices and n+2(n-1) edges. 

 

Figures 1, 2 and 3 below illustrate the Jump Graph of the Star K1, 5, the Friendship graph F2 

 and the Ladder Graph L3 respectively. 

 

 

            

Fig.1:                    K1,5                                                                     L[K1,5]                                  J[K1,5] 
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Fig.2:        F2                                                                            L [F2]                                               J [F2] 

 

 
Fig.3:         L3                                                                   L[L3]                                            J[L3] 

 

II. Results 
Theorem 1: The Jump Graph J[G] of the star Graph G =K1, n us Hamiltonian-t*-laceable for 1≤t≤diamG; 

n≥6. 

Proof: Consider Jump Graph J[G], which is a complement of  Line graph of G, denote the vertices of J[G] by 

nn aaaaaa   01210 ,,  under modulo n. 

Now we have the following cases 

Case 1: For t=1 

               Sub case 1: If n is even 

 In J[G] 1),( 31 aad  and the path    ),(),(),(),(: 53311551 nnnnn aaaaaaaaP                                                                                      

),(),(),(),(),(),(),( 30044664422227 aaaaaaaaaaaaaa nnnnn    is a 

Hamiltonian path from  1a  to 3a . 

 

Fig.4: Hamiltonian path from the vertex 1a  to 3a  in Jump Graph J [K1,8] 

 Sub case 2: If n is odd (n≠7) 
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In J[G] 1),( 31 aad  and the path   ),(),(),(),(: 64422551 nnnnn aaaaaaaaP

 ),( 27 aa ),(),(),(),(),(),( 300446533112 aaaaaaaaaaaa nnnnn    
is a 

Hamiltonian path. 

 Sub case 3 : If n is odd (n=7) 

In J[G] 1),( 31 aad  and the path  ),(),(),(),(),(: 3046622551 aaaaaaaaaaP   is a 

Hamiltonian path                                                                                     

 

Fig.5: Hamiltonian Path from the vertex 1a  to 3a  in Jump Graph J [K1,7] 

 

Case 2: For t=2=diamJ[G] 

 Sub case 1: If n is even 

In J[G] 2),( 01 aad  and the path ),(),(),(),(: 24644221 aaaaaaaaP nnnnn  

),( 12  naa ),(),(),(),( 03355331 aaaaaaaa nnnn     is a Hamiltonian path from  1a  

to 3a . 

 

 Fig.6: Hamiltonian Path from the vertex 1a  to 3a  in Jump Graph J [K1,10] 

Sub case 2: If n is odd 

In J[G] 2),( 01 aad  and the path

  ),(),(),(),(: 75533111 nnnnnnn aaaaaaaaP  

  ),(),(),(),( 64422224 nnnnn aaaaaaaa ),(),( 0335 aaaa                                                                                                          

is a Hamiltonian path from  1a  to 3a . Therefore G is a Hamiltonian-t*-laceable for t=2. 
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Fig.7: Hamiltonian Path from the vertex 1a  to 3a  in Jump Graph J [K1,11] 

Remarks: 
1. If 1≤n≤4, J[G] is either trivial or disconnected graph. 

2. If n=5, then in J[G], we consider the following cases 

     For t=1 and in 1),( 31 aad  then the path ),(),(),(),(: 30022441 aaaaaaaaP    

     is a Hamiltonian path. 

 

Fig.8. Hamiltonian path from the vertex 1a  to 3a  in Jump Graph J [K1,5] 

For t=2, Hamiltonian Path does not exists. 

Theorem 2: The Jump Graph J[G] where G=Fn, n≥2, the Friendship Graph is Hamiltonian-t*-laceable for 

1≤t≤diamG. 

Proof: Consider Jump Graph J [G], which is a complement of Line graph of G, denote the vertices of J[G] by 

nn aaaaaa   01210 ,, . 

Case 1: For t=1 

               Sub case 1: If n is even 

In J [G] 1),( 41 aad  and the path  ),(),(),(: 1177991 aaaaaaP  ),( 1917 nn aa  

  ),(),(),(),( 1715151919232321 aaaaaaaa  ),(),(),( 355131317 aaaaaa

),( 103 aa   

 ),(),(),( 61414121210 aaaaaa   ),(),(),( 16142216166 nn aaaaaa

),( 1818 naa  

  ),( 2018 aan ),(),(),(),( 400228820 aaaaaaaa  is a Hamiltonian path.                                                                                                                                                                                                                                                                                                                                                                                        

Hence J [G] is Hamiltonian-t*-laceable for t=1. 
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Fig.8. Hamiltonian path from the vertex 1a  to 4a  in Jump Graph J [F4] 

 Sub case 2: If n is odd 

 In J [G] 1),( 41 aad  and the path ),(),(),(: 62133551  nn aaaaaaP ),( 4262  nn aa

 ),(),( 16181820 aaaa   ),(),(),(),(),( 86610101212141416 aaaaaaaaaa

),( 08 aa  

  ),( 5223 nn aa   ),(),(),(),( 1517171919323252 aaaaaaaa nnn ),(),( 9131315 aaaa   

 ),( 119 aa ),( 2111 aa ),(),( 47721 aaaa  is a Hamiltonian path.  Hence J[Fn] is a Hamiltonian- t*-

laceable for t=1. 

 

 

Fig.9. Hamiltonian path from the vertex 1a  to 4a  in Jump Graph J [F5] 

Case 2:  For t=2 

 Sub case 1: If n is even 

 In J [G] 2),( 21 aad  and the path  ),(),(),(: 1133551 aaaaaaP ),( 1912 aa n

 ),( 1719 aa  ),(),(),(),(),(),(),( 6884477991313151517 aaaaaaaaaaaaaa

),( 106 aa  

 ),(),( 12141410 aaaa   ),(),(),(),( 224242621821612 aaaaaaaa nnnn  

),(),( 20022 aaaa  is a Hamiltonian path. Hence J[Fn] is a Hamiltonian- t*-laceable for t=2 
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Fig.10: Hamiltonian path from the vertex 1a  to 2a  in Jump Graph J [F4] 

Case (ii): If n is odd 

 In J [G] 2),( 21 aad  and the path ),(),(),(),(: 325252723551   nnnn aaaaaaaaP  

  ),( 2232 nn aa

),(),(),(),(),(),( 711119913131515171719 aaaaaaaaaaaa   

 ),(),( 6884 aaaa ),( 106 aa

),(),(),(),(),( 18202032161212141410 aaaaaaaaaa n    

),(),( 208262 aaaa nn   is Hamiltonian path. Hence J[Fn] is a Hamiltonian- t*-laceable 

for t=2.  

 

 

Fig.10: Hamiltonian path from the vertex 1a  to 2a  in Jump Graph J [F5] 

 

Theorem3: The Jump Graph J[G] where G=Ln, n≥3, the Ladder graph is Hamiltonian-t*-laceable for 

1≤t≤diamG. 

Proof: Consider Jump Graph J [G], which is a complement of Line graph of G, denote the vertices of J[G] by 

nn aaaaaa   01210 ,, . 

Now we have the following cases 

Case 1: For t=1  

 Sub case 1: If n is even 
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 In J [G] 1),( 31 aad  and the path    ),(),(),(),(: 19213377551 aaaaaaaaP n  

),( 1719 aa ),( 1517 aa   ),(),(),(),( 43991111131315 naaaaaaaa

 ),(),( 16181820 aaaa  

 ),(),( 12141416 aaaa ),(),(),(),(),(),(),( 30022664410108812 aaaaaaaaaaaaaa   

 is a Hamiltonian path. Hence J[Ln] is a Hamiltonian- t*-laceable for t=1. 

  

 

 Fig.11: Hamiltonian path from the vertex 1a  to 3a  in Jump Graph J [L4] 

Sub case 2: If n is odd  

 In J [G] 1),( 31 aad
 

and the path ),(),(),(),(: 15171719634351 aaaaaaaaP nn  

 ),( 1315 aa ),(),(),(),(),(),(),( 610101212227799111113 aaaaaaaaaaaaaa 

),( 86 aa  

  ),( 163 aan ),(),(),(),(),( 300441818141416 aaaaaaaaaa  is a Hamiltonian path.  

Hence J[Ln] is a Hamiltonian- t*-laceable for t=1 

 

Fig.12: Hamiltonian path from the vertex 1a  to 3a  in Jump Graph J [L5] 

Case 2: For t=2 

 Sub case 1: If n is even 
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 In J [G] 2),( 21 aad  and the path 

 ),(),(),(),(),(),(: 1377336600441 aaaaaaaaaaaaP  

  ),(),( 53331513 nn aaaa

  ),(),(),(),( 1412634316181811 aaaaaaaa nn  

                                                                            is a Hamiltonian path. Hence J[Ln] is a Hamiltonian- t*-laceable 

for t=2 

 

Fig.13: Hamiltonian path from the vertex 1a  to 2a  in Jump Graph J [L6] 

Sub case 2: If n is odd 

 In J [G] 2),( 21 aad  and the path ),(),(),(),(),(),(: 101212886600441 aaaaaaaaaaaaP 

   ),(),(),(),(),(),( 9773316161414185333 aaaaaaaaaaaa nn

),( 119 aa  

),( 1311 aa ),(),(),(),(),(),( 255196343431717151513 aaaaaaaaaaaa nnn   is a Hamiltonian 

path.  Hence J [Ln] is a Hamiltonian- t*-laceable for t=2 

 

 

 

Fig.14: Hamiltonian path from the vertex 1a  to 2a  in Jump Graph J [L5] 

 

),(),(),(),( 25588101014 aaaaaaaa 
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