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I. Introduction 

Let G(V,E) be a simple, finite and undirected graph.Labeling of graphs plays an important role in application of 

graph theory in Neural Networks, Coding theory, Circuit Analysis etc.,Among the various subclass of graphs, 

one of the prominent class of graph is the triangular snake.  M. I. Jinnah et.al., have studied the irregularity 

strength of triangular snake and double triangular snake[4]. In 1967, Rosa introduced the concept of graph 

labeling [6]. A useful dynamic survey on graph labeling by J.A.Gallian can be found in [3]. The square sum 

labeling and square sum graphs are defined and extensively studied by Ajitha, Arumugam and Germina [1]. 

They proved that the cycle, complete graph Kn,, the cycle cactus, ladder and complete lattice grids are square 

sum graphs. Square sum labeling for some middle and total graphs of some classes of graphs has been studied in 

the literature [8].  

In [9] Shaima defined  new labelings and new graphs such as square difference labelling and  square difference 

graph.  He proved that cycles, complete graphs, cycle cactus, ladder, lattice grids, wheels, quadrilateral snakes, 

the graph G = K2 + mK1 are square difference graphs [10]. The concept of  cube difference labeling  and cube 

difference graph was introduced in [11].  It is proved that the graphs like paths, cycles, stars, fan graphs, wheel 

graphs, crown graphs, helm graphs, dragon graphs, coconut trees and shell graphs admits cube difference 

labelling.  Square and Cube Difference Labeling on  some special Tree and a New Key Graphs has been studied 

in the literature [7].   

Mirthubashini and Senthil Amutha defined and studied the concept of square multiplicative labelling [5]. They 

proved that graphs such as  cycle with one chord, cycle with twin chords, quadrilateral triangles, triangular 

snakes, 2m∆ k− snake, double triangular snakes, Bistar are Square multiplicative graphs.In  [2] Dunbar and 

Haynes introduced the concept of the Inflation or Inflated graph G1 of a graph G without isolated vertices is 

obtained as follows, each vertex xi of degree d(xi) of G is replaced by a clique   Xi≅ Kd(xi) and each edge xixj of 

G is replaced by an edge uv in such a way that u∈Xi ,v∈Xj, and two different edges of G are replaced by non 

adjacent edges of G1. 

I. Preliminaries 

Definition 2.1:Let G be a (p,q) graph, G is said to be a square difference graph if there exists a bijection f: V(G) 

→{ 0,1, ...., p-1} such that the induced function f* : E(G) → N given by f*(uv) =| [f(u)]2-[f(v)]2| for every 

uv∈E(G) are all distinct. 

Definition 2.2:Let G be a (p,q) graph, G is said to be a cube difference graph if there exists a bijection f: V(G) 

→{ 0,1, ...., p-1} such that the induced function f* : E(G) → N given by f*(uv) =| [f(u)]2-[f(v)]2| for every 

uv∈E(G) are all distinct. 

Definition 2.3:The graph G(V,E) is said to be a square sum graph, if there existabijection f: V(G)→{0,1,2,....p-

1} such that the induced function f*:E(G) → N given byf*(uv) =[f(u)]2+[f(v)]2for every uv∈E(G) are all distinct. 

Definition 2.4:The graph G(V,E) is said to be a square multiplicative graph, if there exist a bijection f: 

V(G)→{0,1,2,....p-1} such that the induced function f*:E(G) → N given by f*(uv) =[f(u)]2× [f(v)]2 for every 

uv∈E(G) are all distinct. 

Definition 2.5:The triangular snake Tn is obtained from the path Pn by replacing each edge ofthe pathbya 

triangleC3. 

II. Main Results 

In this section, we present an algorithm for the structure of inflation of triangular snake graph and also prove the 

existence of square difference, cube difference, square sum and square multiplicativelabeling for the inflated 

triangular snake graph. 

Algorithm 3.1 

Input: Triangular snake graph 
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Procedure : Structure of inflation of triangular snake graph 

V ←{v1,v2,…..,v6n-6} 

E←{e1,e2,…..,e10n-14} 

for i= 1 to 2n-3 

vivi+1← ei; 

end for 

for i= 1 to 2n-2 

 v2n-2+iv4n-4+i← e7n-23+i; 

end for 

for i= 1 to n-1 

v4n-4+2i-1v4n-4+2i← e9n-13+i ; 

            end for 

for i= 1 to n-2; 

 v2iv2n-2+2i ← e2n+5i-6;v2i+1v2n-1+2i← e2n+5i-3; 

v2iv2n+2i-1← e1
2n+5i-5;v2i+1v2n+2i-2← e2n+5i-4 ;v2n+2i-2v2n+2i-1← e2n+5i-2; 

end for 

v1v2n-1← e2n-2;v2n-2v4n-4← e7n-11; 

end procedure 

Output : Inflated  triangular snake graph. 

Algorithm 3.2: 

Input:Inflated  Triangular snake graph 

Procedure(square difference, cube difference and square sum labelling for inflated graph of Triangular snake 

graph) 

V←{ v1,v2,………..v6n-6} 

E← {e1,e2,…………e10n-14} 

for i= 1 to 6n-6; 

  f(vi)=i-1; 

end for 

end procedure 

Output :  Labeledinflated  triangular snake graph 

Theorem 3.3: The inflation oftriangular snake Inf(Tn)), is a square difference graph. 

Proof:Let Tnbe a triangular snake graph. The triangular snake graph  has inflated  through the algorithm 3.1.  It 

has 6n-6 vertices and 10n-14 edges. To label the vertices, using algorithm 3.2, define a map f : V → 

{0,1,2,.…….p-1}.  In order to get the labels for all 10n-14 edges, define a induced map f*: E→{N}such that for 

any uv∈E, f*(uv) = 
2 2( ) ( )f u f v , The edge labels are as follows: 

1. for i= 1 to 2n-2, 

f *(viv2n-2+i)=
2 2( 1) (2 3 )i n i    ;f *(v2n-2+i v4n-4+i)=

2 2(2 3 ) (4 5 )n i n i     ;   

2. for i= 1 to 2n-3, 

f *(vivi+1)=
2 2( 1) ( )i i  ;f *(v4n-4+i v4n-3+i)=

2 2(4 5 ) (4 4 )n i n i     ;   

3. for i= 1 to n-2, 

f *(v2iv2n-1+2i)=
2 2(2 2) (2 3 2 )i n i    ;f *(v2i+1v2n-2+2i)=

2 2(2 1) (2 4 2 )i n i    ; 

f *(v2n-2+2i v2n-1+2i)=
2 2(2 4 2 ) (2 3 2 )n i n i     ;   

Under this map, the edge labels are distinct. 

Hence Inflation of triangular snake graph admits square difference labeling. 

 
Theorem 3.4: The inflation oftriangular snake Inf(Tn)), is a cube difference graph. 

Proof:The triangular snake graph A(Tn) has become an inflation of triangular snake graph through algorithm 3.1 

and it has 6n-6 vertices and 10n-14 edges. To label the vertices, using algorithm 3.2, define a map f : V → 

{0,1,2,.…….p-1}.  In order to get the labels for all 10n-14 edges, define a induced map f*: E→{N}such that for 

any uv∈E, f*(uv) = 
3 3( ) ( )f u f v , The edge labels are as follows: 

1. for i= 1 to 2n-2, 

f *(viv2n-2+i)=
3 3( 1) (2 3 )i n i    ;f *(v2n-2+i v4n-4+i)=

3 3(2 3 ) (4 5 )n i n i     ;   

2. for i= 1 to 2n-3, 
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f *(vivi+1)=
3 3( 1) ( )i i  ;f *(v4n-4+i v4n-3+i)=

3 3(4 5 ) (4 4 )n i n i     ;   

3. for i= 1 to n-2, 

f *(v2iv2n-1+2i)=
3 3(2 2) (2 3 2 )i n i    ;f *(v2i+1v2n-2+2i)=

3 3(2 1) (2 4 2 )i n i    ; 

f *(v2n-2+2i v2n-1+2i)=
3 3(2 4 2 ) (2 3 2 )n i n i     ;   

Under this map, the edge labels are distinct. 

Hence Inflation of triangular snake graph admits cube difference labeling. 

Theorem 3.5: The inflation oftriangular snake Inf(Tn)), is a square sum graph. 

Proof:Let Tnbe a triangular snake graph. It has become a , inflation of triangular snake using  algorithm 3.1 and 

it has 6n-6 vertices and 10n-14 edges. To label the vertices, using algorithm 3.2, define a map f : V → 

{0,1,2,.…….p-1}.  In order to get the labels for all 10n-14 edges, define a induced map f*: E→{N}such that for 

any uv∈E, f*(uv) = 
2 2( ) ( )f u f v , The edge labels are as follows: 

1. for i= 1 to 2n-2, 

f *(viv2n-2+i)=
2 2( 1) (2 3 )i n i    ;f *(v2n-2+i v4n-4+i)=

2 2(2 3 ) (4 5 )n i n i     ;   

2. for i= 1 to 2n-3, 

f *(vivi+1)=
2 2( 1) ( )i i  ;f *(v4n-4+i v4n-3+i)=

2 2(4 5 ) (4 4 )n i n i     ;   

3. for i= 1 to n-2, 

f *(v2iv2n-1+2i)=
2 2(2 2) (2 3 2 )i n i    ;f *(v2i+1v2n-2+2i)=

2 2(2 1) (2 4 2 )i n i    ; 

f *(v2n-2+2i v2n-1+2i)=
2 2(2 4 2 ) (2 3 2 )n i n i     ;   

Under this map, the edge labels are distinct. 

Hence Inflation of triangular snake graph admits square sum labeling. 

Algorithm 3.6: 

Input:(Inflated graph of Triangular snake graph) 

Procedure(square multiplicativelabeling for inflated graph of Triangular snake graph) 

V←{ v1,v2,………..v6n-6} 

E← {e1,e2,…………e10n-14} 

for i= 1 to 6n-6; 

  f(vi)=i; 

end for 

end procedure 

Output(Labeledinflation of triangular snake graph) 

Theorem 3.7: The inflation oftriangular snake Inf(Tn)), is a square multiplicative graph. 

Proof:Let Tn is a triangular snake graph.  Using algorithm 3.1 the triangular snake graph has become a inflated  

triangular snake and it has 6n-6 vertices and 10n-14 edges. To label the vertices, using algorithm 3.6, define a 

map f : V → {1,2,.…….p}.  In order to get the labels for all 10n-14 edges, define a induced map f*: E→Nsuch 

that for any uv∈E, f*(uv) =f(u)2×f(v), The edge labels are as follows: 

1. for i= 1 to 2n-3, 

f *(vivi+1)=[i]2×[i+1]2; 

2. for i= 1 to n-2, 

f *(v2n-2+2iv2n-1+2i)=[2n+2i-2]2×[2n-1+2i]2;f *(v2i+1v2n-2+2i)=[2i+1]2×[2n-2+2i]2; 

f *(v2n-1+2i v2i)=[2i]2×[2n-1+2i]2;   

4. for i= 1 to 2n-2, 

f *(viv2n-2+i)=[i]2×[2n-2+i]2;f *(v2n-2+i v4n-4+i)=[2n-2+i]2×[4n-4+i]2;   

3. for i= 1 to n-1, 

f *(v4n-5+2i v4n-4+2i)=[4n-5+2i]2×[4n-4+2i]2;   

Under this map, the edge labels are distinct. 

Hence Inflation of triangular snake graph admits square multiplicativelabeling. 

Illustration: 

The square difference, cube difference and square sum labeling for the inflation of triangular snake graph 

Inf(T4) is shown in the figure 4.1, and the square multiplicative labeling for the inflation of triangular snake 

graph Inf(T4) is shown in the figure 4.2. 
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III. Conclusion 

We proved that the inflation of triangular snake graph is square difference graph, cube difference graph, square 

sum graph and square multiplicative graph. 
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