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Abstract - Let G be a (p, q) graph and let { }f : V(G) 1, 2, ..., p+q→
be an injection.  For each edge  e = uv, let f*(e)=(f(u)+f(v))/2  if f(u)+f(v) is 

even and f*(e) = ((f(u)+f(v))+1)/2  if f(u)+f(v) is odd.  Then f is called a super mean labeling if   { } { }f(V) f*(e) : e E(G) 1, 2, 3, ..., p+q∪ ∈ =
.  A 

graph that admits a super mean labeling is called a super mean graph. 

 In this paper, we prove that C n+v1 v3 (n≥4), Cube Q3, Octahedron, the balloon of the triangular snake T n(Cm) n≥2, m≥3, m≠4, (2G, v1, v2) are 

super mean graphs.   

Key words - labeling, mean labeling, super mean labeling, mean graph, super mean graph. 
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1 INTRODUCTION 
hroughout this paper, by a graph we mean a finite, 

undirected, simple graph.  Let G(V,E) be a graph 

with p vertices and q edges.  For notations and 

terminology we follow [2].  Path on n vertices is denoted by 

Pn and a cycle on n vertices is denoted by Cn.  A triangular 

snake Tn is obtained from a path v1, v2, . . . , vn by joining vi  

and vi+1 to a new vertex ui for 1 ≤ i ≤ n-1, that is, every edge 

of a path is replaced by a triangle C3.  For example, T6 is 

shown in Figure 1. 

  

 

 
 
 
      T6 
Figure 1 

 
The graph Cn+v1v3 is obtained from the cycle Cn: 

v1v2 . . . vnv1 by joining the vertices v1 and v3 by means of 

an edge.  For example, C5+v1v3 is shown in Figure 2. 

 

 

 

 

 

 

 

C5+v1v3 

Figure 2 

The graph P2 × P2 × P2 is called the cube and is denoted by 

Q3.  Cube Q3 is shown in Figure 3.   

 

 

 

 

 

 

 

Q3 

Figure 3 

An octahedron is a polyhedron with 8 faces.  An 

octahedron is shown in Figure 4. 
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Figure 4 

The balloon of the triangular snake Tn(Cm) is the 

graph obtained from Cm by identifying an end vertex of the 

basic path in Tn at a vertex of Cm.  For example, T5(C6) is 

shown in Figure 5. 

 

 

 

 

    T5(C6) 

Figure 5 

 Let G1 and G2 be two graphs with fixed vertices v1 

and v2 respectively.  Then (G1, G2, v1, v2) is the graph 

obtained from G1 and G2 by identifying the vertices v1 and 

v2.  For example, the graph (C6, P5, v1, v2) is shown in    

Figure 6. 

 

 

 

 

 

 

 

 

            (C6, P5, v1, v2) 

         Figure 6 

 

If G1 = G2, then (G, G, v1, v2) is denoted by (2G, v1, 

v2).  For example, (2C6, v1, v2) is shown in Figure 7. 

 

 

 

 

(2C6, v1, v2) 

   Figure 7 
A vertex labeling of G is an assignment f : V(G) → 

{1, 2, 3, . . . , p + q} be an injection.  For a vertex labeling f, an 

induced edge labeling f* is defined by  

    f(u) + f(v)  if f(u) and f(v) are of same parity 
           2 

f*(e) =        f(u) + f(v) otherwise 
           2 
 
A vertex labeling f is called a super mean labeling 

of G if its induced edge labeling f(V)∪{f*(e) : e∈E(G)} = {1, 

2, 3, . . . , p + q}.  If a graph has a super mean labeling, then 

we say that G is a super mean graph. 

The concept of mean labeling was first introduced 

by S. Somasundaram and    R. Ponraj [7].  They have studied 

in [5, 6, 7, 8] the mean labeling of some standard graphs. 

 The concept of super mean labeling was first 

introduced by R. Ponraj and D.Ramya [3].  They have 

studied [3, 4] the super meanness of some standard graphs 

like Pn, C2n+1, n ≥ 1, Kn(n ≤ 3), K1,n (n ≤ 3), Tn, Cm ∪ Pn(m≥3, 

n≥1), Bm,n (m=n, n+1) etc.  They have proved that the union 

of two super mean graphs is also a super mean graph and 

C4 is not a super mean graph.  Also they determined all 

super mean graph of order ≤ 5.  R. Vasuki and A. Nagarajan 

[10] proved that the super meanness of the graph C2n for 

n≥3, the H-graph, carona of a H-graph, 2 – carona of a        

H-graph, carona of cycle Cn for n≥3, mCn – snake for m≥1, 

n≥3 and n≠ 4 and Cm×Pn for m = 3, 5.  In [1], the meanness 

of the following graphs have been proved: Cm×Pn; the 

caterpillar P(n,2,3);   Q3 ×P2n; carona of a H – graph; mC3;    

 

Cn K1,m (n≥3, 1≤m≤4); mC3 K1,m (1≤m≤4); the dragon 

Pn(Cm) and some standard graphs.  

∪ ∪
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 In this paper, we prove the super meanness of the 

graph Cn+v1v3 (n≥4), Cube Q3, Octahedron, the balloon of 

the triangular snake Tn(Cm) n≥2, m≥3, m≠4, (2G, v1, v2).  

2 SUPER MEAN GRAPHS 
Theorem 2.1 Cn+v1v3 is a super mean graph for n ≥ 4. 

Proof Let Cn be a cycle with vertices v1, v2, v3, . . . ,vn and 

edges e1, e2, e3, . . . , en,en+1. 

Define { }1 3f : V(C +v v ) 1,2,..., n+1→n
as 

follows: 

Case 1 when n is odd, n = 2m+1, m = 2, 3, 4, . . .  

 For m = 2, a super mean labeling of C5+v1v3 is 

shown in Figure 8. 

 

 

 

 

 

 

 

 

C5+v1v3 

Figure 8 

For m ≥ 3, 

 f(vi) = 2i-1, 1≤ i ≤ 2; f(vj+2) = 2j+5, 1 ≤ j ≤ 2;

 f(vk+4) = 4k+8, 1 ≤ k ≤ m-2; 

 f(vm+l+2) = 4m-4l+7, 1 ≤ l ≤ m-2;  

 f(v2m+1) = 10. 

Then the induced edge labels are 

 f*(e1) = 2; f*(ei) = 3i-1, 2 ≤ i ≤ 4; 

 f*(ej+4) = 2(2j+5), 1 ≤ j ≤ m-2; 

 f*(em+k+2) = 4m-4k+5, 1 ≤ k ≤ m-2;  

 f*(e2m+1) = 6; f*(v1v3) = 4. 

Case 2 when n is even, n = 2m, m = 2, 3, 4, . . .  

 

For m = 2, a super mean labeling of C4+v1v3 is 

shown in Figure 9. 

 

 

 

 

 

 

 

 

 

 

 

 

C4+v1v3 

Figure 9 

For m ≥ 3, 

 f(vi) = 2i-1, 1 ≤ i ≤ 2; f(v3) = 7;  

 f(vj+3) = 4j+5, 1 ≤ j ≤ m-1; 

 f(vm+k+2) = 4m-4k+2, 1 ≤ k ≤ m-2. 

Then the induced edge labels are 

 f*(e1) = 2; f*(ei) = 3i-1, 2 ≤ i ≤ 3; 

 f*(ej+3) = 4j+7, 1 ≤ j ≤ m-2; 

 f*(em+k+1) = 4m-4k+4, 1 ≤ k ≤ m-2;  

 f*(e2m) = 6; f*(v1v3) = 4. 

Clearly f is a super mean labeling of Cn+v1v3. 

For example, the super mean labelings of C7+v1v3 and 

C10+v1v3 are shown in Figure 10.    

 

 

 

 

 

 

 

 

 

 

 

 

  

(a) C7+v1v3 
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(b) C10+v1v3 

Figure 10 

Theorem 2.2 Cube Q3 is a super mean graph. 

Proof Let u1, u2, u3, u4 and v1, v2, v3, v4 be the vertices of 

Q3. 

 Define { }3f : V(Q ) 1,2,3,..., 20→
as follows:  

 f(ui) = 2i-1, 1 ≤ i ≤ 2; f(u3) = 20; 

 f(u4) = 18;  f(v1) = 11; 

 f(vi) = 4i-3, 2 ≤ i ≤ 3; f(v4) = 16. 

Then the induced edge labels are 

 f*(u1u2) = 2; f*(uiui+1) = 7i-2, 2 ≤ i ≤ 3; 

 f*(u1u4) = 10; f*(v1v2) = 8;  

 f*(vivi+1) = 6i-5, 2 ≤ i ≤ 3;     f*(v1v4) = 14; 

 f*(u1v1) = 6; f*(u2v2) = 4; 

 f*(u3v3) = 15; f*(u4v4) = 17.  

Clearly f is a super mean labeling of Q3. 

For example, a super mean labeling of Q3 is shown in   

Figure 11.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q3 

Figure 11 

Theorem 2.3 Octahedron is a super mean graph. 

Proof Let u1, u2, u3 and v1, v2, v3 be the vertices of the 

octahedron. 

 Define { }f : V(G) 1,2,3,...,18→
as follows:  

 f(u1) = 6;  f(u2) = 1; 

 f(u3) = 13;  f(v1) = 3; 

 f(v2) = 15; f(v3) = 18. 

Then the induced edge labels are 

 f*(uiui+1) = 3i+1,  1 ≤ i ≤ 2; f*(u1u3) = 10; 

 f*(vivi+1) = 8i+1, 1 ≤ i ≤ 2; 

 f*(v1v3) = 11; f*(uivi) = 3i+2, 1 ≤ i ≤ 2; 

 f*(u3v3) = 16; f*(v1u2) = 2; f*(v2u3) = 14; 

 f*(v3u1) = 12. 

Clearly f is a super mean labeling of the Octahedron. 

For example, a super mean labeling of the Octahedron is 

shown in Figure 12. 
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Figure 12 

 

Theorem 2.4 Tn(Cm) is a super mean graph for n ≥ 2,       

m ≥ 3, m≠ 4. 

Proof Let v1, v2, v3, . . . , vm be the vertices of Cm and u1, 

u2, u3, . . . , un ; w1, w2, w3, . . . . , wn-1 be the vertices of Tn. 

Then define g on Tn(Cm) as follows: 

Case 1 when m is even, m = 2k, k = 3, 4, 5, . . .  

g(vi) = f(vi), 1 ≤ i ≤ m; g(ui) = 2m+5i-5, 1 ≤ i ≤ n; 

 g(wi) = 2m+5i-3, 1 ≤ i ≤ n-1. 

Then the induced edge labels are 

 g*(ei) = f(ei), 1 ≤ i ≤ m;   

 g*(uiui+1) = 2m+5i-2, 1 ≤ i ≤ n-1; 

 g*(uiw=) = 2m+5i-4, 1 ≤ i ≤ n-1; 

 g*(wiui+1) = 2m+5i-1, 1 ≤ i ≤ n-1. 

Case 2 when m is odd, m = 2k + 1, k = 2, 3, 4, . . .  

 g(vi) = f(vi) , 1 ≤ i ≤ m; g(ui) = 2m+5i-5, 1 ≤ i ≤ n; 

 g(wi) = 2m+5i-3, 1 ≤ i ≤ n-1. 

Then the induced edge labels are. 

 g*(ei) = f(ei), 1 ≤ i ≤ m;  

 g*(uiui+1)= 2m+5i-2, 1 ≤ i ≤ n-1; 

 g*(uiwi)= 2m+5i-4, 1 ≤ i ≤ n-1; 

 g*(wiui+1) = 2m+5i-1, 1 ≤ i ≤ n-1. 

 

 

Clearly g is a super mean labeling of Tn(Cm). 

For example, the super mean labelings of T5(C6) and T5(C9) 

are shown in Figure 13.    

 

 

 

 

 

 

 

(a) T5(C6) 

 

 

 

 

 

 

 

 

(b) T5(C9) 

Figure 13 

Theorem 2.5      If G is a super mean graph, then (2G, v1, v2) 

is a super mean graph. 

Proof Let u1, u2, u3, u4 and v1, v2, v3, v4 be the vertices of 

G and w1, w2, w3, w4 and x1, x2, x3, x4 be the vertices of 

(2G, v1, v2). 

 Then define g on (2G, v1, v2) as follows: 

 g(ui) = f(ui), 1 ≤ i ≤ 4; g(vi) = f(vi), 1 ≤ i ≤ 4; 

 g(wi) = f(ui) + p+q-1, 1 ≤ i ≤ 4;  

 g(xi) = f(vi) +p+q-1, 1 ≤ i  ≤ 4. 

Then the induced edge labels are 

 g*(ei) = f(ei), 1 ≤ i ≤ 4; g*(ej) = f(ej), 1 ≤ j≤ 4; 

 g*(ek) = f(ek), 1 ≤ k ≤ 4;    

 g*(el) = f(ei) +p+q-1, 1 ≤ i,l ≤ 4; 

 

 

 

7 

6 13 

1 

4 

16 

10 

18 

5 

12 

2 

9 

17 

8 

11 
14 

15 3 

 

 

16 10 
23 

5 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 

8 

11 
15 

13 

20 

18 
21 

25 

26 
28 

31 

30 

1 

3 

22 

7 

6 

12 17 

14 24 29 

27 

19 

32 

9 

11 

14 

6 

4 

16 

12 
8 10 

17 29 

13 
9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5 

2 

1 
21 

19 22 

26 

24 27 

31 

32 34 37 

36 

7 

28 

15 

3 

18 
23 

20 30 35 

33 

25 

38 IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 7, Issue 3, March-2016                                                                                                   697 
ISSN 2229-5518  

IJSER © 2016 
http://www.ijser.org 

g*(yi) = f(ej) + p+q-1, 1 ≤ i,j ≤ 4;  

 g*(zi) = f(ek)+p+q-1, 1 ≤ i,k ≤ 4. 

Clearly g is a super mean labeling of (2G, v1, v2). 

For example, a super mean labeling of (2Q3, v1, v2) is shown 

in Figure 14. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2Q3, v1, v2) 

Figure 14 
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