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Abstract. The labelling is lucky when the sum over adjacent nodes have different labeling. The proper labeling says that 
adjacent nodes have different labeling. We proved a proper lucky and lucky for specific type of snake graphs like 
triangular, double triangular, alternate triangular and double alternate triangular snake graph, also derived a proper lucky 
and lucky number. 

INTRODUCTION  

Labeling has a connection between structure and number of the graph. Rosa introduced it in 1967 [8]. Gallian [4] 
conducted a study on graph labeling. Many academician have devised various graph labeling.. Karonsik initiated the 
proper labeling [5] which says adjacent nodes have different labeling. Ahadi initiated lucky labeling [1] which says 
that sum over adjacent nodes have different labelling. Comparison between the proper and lucky labeling done by 
Akbari [2]. Badr derived that double triangular graphs are odd graceful in 2013 [3]. Somasundram and Sandhya 
have found the triangular snake graph is root square mean graph in 2014 [9]. Meenakshi derived proper lucky and 
lucky of quadrilateral graphs in 2021[6]. In this paper  denotes labelling of nodes,  denotes sum over 
adjacent labelling and  maximum degree of a graph. The proper lucky number denoted by  and lucky 
number denoted by [7]. 

Preliminaries 

Triangular snake 
 

The triangular snake  is constructed with the  nodes where have n node,  have  nodes 
and the edge  refer figure 1 [10]. 
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u1 u2 u3 u4 u5 u6 u7 u8 un-1 un

v1 v2 v3 v4 v5 v6 v7 vn-1

 
FIGURE 1.  

 
Double triangular snake 

 
A double triangular snake  is constructed with the  nodes where have n nodes,  have 

 nodes,  have  nodes and the edge set  
refer figure 2 [10]. 
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w1 w2 w3 w4 w5 w6 w7 wn-1
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FIGURE 2.  

 
Alternate triangular snake 

An alternate triangular snake is constructed with the   nodes where have n nodes,  have  
nodes and the edge set  refer figure 3 
[10]. 

u1 u2 u3 u4 u5 u6 u7 u8 u n-1 un

v1 v2 v3 v4 vn     
2

 
FIGURE 3.  

 
Double alternate triangular snake 

 
A double alternate triangular snake  is constructed with the 2n nodes where have n nodes,  

have  nodes,  have  nodes and the edge set  
refer figure 4 [10]. 
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FIGURE 4.  

Main Results 

Theorem 1 

The triangular snake  with  is lucky graph with  
Proof: 
Let  be defined by  
Case (i):  
 

 

 
 
 
 

 
 

Therefore  with  is lucky graph with for even n. 
Case (ii):  

 

 
 
 
 

 

 

 
Therefore  with  is lucky graph with  for odd n. Hence  with  is lucky graph with 

 refer figure5. 
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2(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3)

1(4) 2(5) 1(6) 2(4) 1(6) 2(4) 1(6) 2(4) 1(6) 2(2)
 

FIGURE 5. Lucky triangular snake graph  

 
Theorem 2 

The double triangular snake  with  is lucky graph with  
Proof: 
Let  be defined by 
Case (i):  

 

 
 
 
 

 

 

 
Therefore  with  is lucky graph with  for even n. 
Case (ii):  

 

 
 
 
 

 

 

 
Therefore  with  is lucky graph with  for odd n. Hence  with  is lucky graph 

with  refer figure 6. 
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1(2) 1(2) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(2)

1(2) 1(2) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(2)

1(3) 1(6) 1(7) 1(3)1(7)2(6) 1(8) 2(6) 1(8) 2(8)

 
FIGURE 6. Lucky double triangular snake graph  

 
Theorem 3 

The alternate triangular snake  with  is lucky graph with  
Proof: 
Let  be defined by  

 

 
 
 

 

 
 

 
Therefore  with  is lucky graph with  refer figure 7. 

2(3) 2(4) 2(3) 2(3) 2(2)

1(4) 2(5) 2(6) 2(5) 1(6) 2(4) 1(6) 2(4) 1(5) 1(3)
 

FIGURE 7. Lucky alternate triangular snake graph  

Theorem 4 

The double alternate triangular snake  with  is lucky graph with  
Proof: 
Let  be defined by  
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Therefore  with  is lucky graph with  refer figure 8. 

1(2) 1(3) 1(3) 1(3) 1(3)

1(2) 1(3) 1(3) 1(3) 1(3)

1(3) 1(4) 2(4)1(5) 1(6) 1(6) 1(6) 2(3)2(4) 2(4)

 
FIGURE 8. Lucky double alternate triangular snake graph  

Theorem 5 

The triangular snake  with  is proper lucky graph with  
Proof: 
Let  be defined by 

 
 
 

 

 

 
Therefore  with  is proper lucky graph with  refer figure 9. 

3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3)

1(5) 2(8) 1(10) 2(8) 1(10) 2(8) 1(10) 2(8) 1(10) 2(4)

 
FIGURE 9. Proper lucky triangular snake graph  

Theorem 6 

The double triangular snake  with  is proper lucky graph with  
Proof: 
Let  be defined by 
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Therefore  with  is proper lucky graph with  refer figure 10. 

3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3)

3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3) 3(3)

1(8) 2(14) 1(16) 2(7)1(16)2(14) 1(16) 2(14) 1(16) 2(14)

 
FIGURE 10. Proper lucky double triangular snake graph  

Theorem 7 

The alternate triangular snake  with  is proper lucky graph with  
Proof: 
Let  be defined by  

 

 
 
 

 
 

 
Therefore  with  is proper lucky graph with  refer figure 11. 

3(3) 3(3) 3(3) 3(3) 3(6)

2(4) 1(7) 2(5) 1(7) 2(5) 1(7) 2(5) 1(7) 2(8) 4(5)

 
FIGURE 11. Proper lucky alternate triangular snake graph  

Theorem 8 

The double alternate triangular snake  with  is proper lucky labeling with 
 

Proof: 
Let  be defined by  
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Therefore  with  is proper lucky graph with  refer figure 12. 

3(3) 3(3) 3(3) 3(3) 1(5)

3(3) 3(3) 3(3) 3(3) 1(5)

2(7) 1(10) 1(10)2(8) 2(8) 2(8) 2(6) 3(4)1(10) 1(10)

 
FIGURE 12. Proper lucky double alternate triangular snake graph  

CONCLUSION 

We showed triangular, alternate triangular, double triangular and double alternate triangular snake graph are 
proper lucky and lucky. Also we investigated the proper lucky number and lucky number. 
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