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Abstract. Let f : V (G)→ {1,2, . . . , p+ q} be an injective function, where p = |V (G)| and q = |E(G)|. For
a vertex labeling f the induced edge labeling f ∗(e = uv) is defined by,

f ∗(e)=
⌊

f (u)+√
f (u) f (v)+ f (v)

3

⌋
or

⌈
f (u)+√

f (u) f (v)+ f (v)
3

⌉
.

Then f is called a super Heronian mean labeling if { f (V (G))}∪ { f (e) : e ∈ E(G)} = {1,2,3, . . . , p+ q}.
A graph which admits super Heronian mean labeling is called super Heronian mean graph.
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1. Introduction
Graphs considered in this paper are connected, finite and undirected, i.e., with no loops and
parallel edges and where the vertices and edges of a graph G is denoted by V (G) and E(G),
respectively. A graph labeling is an assignment of integers to the vertices or edges or both,
subject to certain conditions (Sandhya et al. [5]). All of the detailed survey of graph labeling are
refered to Gallian [2].

The super Heronian mean labeling is a type of labeling was introduced by Sandhya et
al. [3–6] and proved that Pn, Cn, Ln, TLn, M(Pn), T(Pn), Tn, Qn, A(Tn), A(Qn), D(Qn) and
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other corona graphs are super Heronian mean graph. So far, there were already 25 results
published regarding this topic. In this paper, we proved that the subdivision of the graphs:
Triangular snake Tn, quadrilateral snake Qn, double triangular snake D(Tn) and double
quadrilateral snake D(Qn) are super Heronian mean graphs for all n ≥ 3.

2. Proof of the Theorem
Theorem 2.1. The subdivision of any triangular snake graph Tn, n ≥ 3 is a super Heronian
mean graph.

Proof. Let S(Tn) be a subdivision of Tn. Let ui, xi and yi , 1 ≤ i ≤ n−1 be the vertices which
subdivide the edges vivi+1, vi zi and vi+1zi , respectively. Note that |V (S(Tn))| = 5n−4 and
|E(S(Tn))| = 6n−6 (refer to Figure 1).
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Figure 1. The subdivision of the triangular snake graph Tn

Define a function f : V (S(Tn))→ {1,2, . . . ,11n−10} by:

For 1≤ i ≤ n,

f (vi)= 11i−10

and for 1≤ i ≤ n−1,

f (ui)= 11i−5; f (xi)= 11i−7;

f (yi)= 11i−1; f (zi)= 11i−4.

And the edges are labeled with:

For 1≤ i ≤ n−1,

f (viui)= 11i−8; f (uivi+1)= 11i−3;

f (vixi)= 11i−9; f (xi zi)= 11i−6;

f (yivi+1)= 11i; f (yi zi)= 11i−2.

Therefore, S(Tn) is a super Heronian mean graph, for all n ≥ 3.

Example 2.1. The graph in Figure 2 shows the subdivision of the triangular snake T5 and its
super Heronian mean labeling.
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Figure 2. The subdivision of the triangular snake T5 and its super Heronian mean labeling

Theorem 2.2. The subdivision of any quadrilateral snake graph Qn, n ≥ 3 is a super Heronian
mean graph.

Proof. Let S(Qn) be a subdivision of Qn. Let ui, xi, yi, and bi , 1≤ i ≤ n−1 be the vertices which
subdivide the edges vivi+1,viai,vi+1ci and ai ci , respectively. Note that |V (S(Tn))| = 7n−6 and
|E(S(Tn))| = 8n−8 (refer to Figure 3).
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Figure 3. The subdivision of the quadrilateral snake graph Qn

Define a function f : V (S(Qn))→ {1,2, . . . ,15n−14} by:

For 1≤ i ≤ n,

f (vi)= 15i−14

and for 1≤ i ≤ n−1,

f (ui)= 15i−7; f (ai)= 15i−9;

f (xi)= 15i−12; f (bi)= 15i−6;

f (yi)= 15i−1; f (ci)= 15i−3.

And the edges are labeled with:

For 1≤ i ≤ n−1,

f (viui)= 15i−11; f (uivi+1)= 15i−4;

f (vixi)= 15i−13; f (xiai)= 15i−10;

f (aibi)= 15i−8; f (bi ci)= 15i−5;

f (ci yi)= 15i−2; f (yivi+1)= 15i.

Therefore, S(Qn) is a super Heronian mean graph, for all n ≥ 3.

Communications in Mathematics and Applications, Vol. 15, No. 2, pp. 597–603, 2024



600 On Super Heronian Mean Labeling of Some Subdivision Graphs: L. S. Valencerina and A. C. Pedrano

Example 2.2. The graph in Figure 4 shows the subdivision of the quadrilateral snake Q4 and
its super Heronian mean labeling.
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Figure 4. The subdivision of the quadrilateral snake Q4 and its super Heronian mean labeling

Theorem 2.3. The subdivision of any double triangular snake D(Tn), n ≥ 2 is a super Heronian
mean graph.

Proof. Let S(D(Tn)) be a subdivision of D(Tn). Let ui, xi, yi, xi and yi,1 ≤ i ≤ n− 1 be the
vertices which subdivide the edges vivi+1,vi zi,vi+1zi,vi zi and zivi+1, respectively. Note that
|V (S(Tn))| = 8n−7 and |E(S(Tn))| = 10n−10 (refer to Figure 5).
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Figure 5. The subdivision of double triangular snake graph D(Tn)

Define a function f : V (D(Tn))→ {1,2, . . . ,18n−17} by:

For 1≤ i ≤ n,

f (vi)= 18i−17

and for 1≤ i ≤ n−1,

f (ui)= 18i−8; f (xi)= 18i−12;
f (xi)= 18i−14; f (yi)= 18i−2;
f (yi)= 18i−4; f (zi)= 18i−7;
f (zi)= 18i−9.

Communications in Mathematics and Applications, Vol. 15, No. 2, pp. 597–603, 2024



On Super Heronian Mean Labeling of Some Subdivision Graphs: L. S. Valencerina and A. C. Pedrano 601

And the edges are labeled with:

For 1≤ i ≤ n−1,

f (viui)= 18i−13; f (uivi+1)= 18i−3;

f (vixi)= 18i−16; f (xi zi)= 18i−11;

f (yivi+1)= 18i−1; f (yi zi)= 18i−6;

f (vixi)= 18i−15; f (yivi+1)= 18i;

f (xi zi)= 18i−10; f (yi zi)= 18i−5.

Therefore, S(D(Tn) is a super Heronian mean graph, for all n ≥ 2.

Example 2.3. The graph in Figure 6 shows the subdivision of the double triangular snake T5

and its super Heronian mean labeling.
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Figure 6. The subdivision of the double triangular snake T5 and its super Heronian mean labeling

Theorem 2.4. The subdivision of any double quadrilateral snake D(Qn), n ≥ 2 is a super
Heronian mean graph.

Proof. Let S(D(Qn)) be a subdivision of D(Qn). Let ui, xi, yi,bi, xi, y, and bi , 1≤ i ≤ n−1 be the
vertices which subdivide the edges vivi+1,viai,vi+1ci,ai ci,viai,vi+1ci and ai ci , respectively.
Note that |V (S(Tn))| = 12n−11 and |E(S(Tn))| = 14n−14 (refer to Figure 7).

Define a function f : V (D(Qn))→ {1,2, . . . ,26n−25} by:

For 1≤ i ≤ n,

f (vi)= 26i−25

and for 1≤ i ≤ n−1,

f (ui)= 26i−12; f (xi)= 26i−21;

f (xi)= 26i−22; f (yi)= 26i−2;
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Figure 7. The subdivision of the double quadrilateral snake graph S(D(Qn))

f (yi)= 26i−3; f (ai)= 26i−16;
f (ai)= 26i−17; f (bi)= 26i−11;
f (bi)= 26i−13; f (ci)= 26i−7;
f (ci)= 26i−8.

And the edges are labeled with:

For 1≤ i ≤ n−1,

f (viui)= 26i−19; f (uivi+1)= 26i−5;
f (vixi)= 26i−24; f (xiai)= 26i−20;
f (yivi+1)= 26i−1; f (yi ci)= 26i−6;
f (aibi)= 26i−15; f (bi ci)= 26i−10;
f (vixi)= 26i−23; f (xiai)= 26i−18;
f (yivi+1)= 26i; f (yi ci)= 26i−4;
f (aibi)= 26i−14; f (bi ci)= 26i−9.

Therefore, S(D(Qn) is a super Heronian mean graph, for all n ≥ 2.

Example 2.4. The graph in Figure 8 shows the subdivision of the double quadrilateral snake
D(Q4) and its super Heronian mean labeling.
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Figure 8. The subdivision of the double quadrilateral snake D(Q4) and its super Heronian mean labeling

Communications in Mathematics and Applications, Vol. 15, No. 2, pp. 597–603, 2024



On Super Heronian Mean Labeling of Some Subdivision Graphs: L. S. Valencerina and A. C. Pedrano 603

Competing Interests
The authors declare that they have no competing interests.

Authors’ Contributions
All the authors contributed significantly in writing this article. The authors read and approved
the final manuscript.

References
[1] J. A. Gallian, A dynamic survey of a graph labeling, The Electronic Journal of Combinatorics

(Dynamic Survey), Version 25 (2016), 623 pages, URL: 10.37236/27.

[2] N. Revathi, Mean labeling of some graphs, International Journal of Science and Research 4 (2015),
1921 – 1923.

[3] S. S. Sandhya, E. E. R. Merly and G. D. Jemi, Some results on super Heronian mean labeling of
graphs, International Journal of Contemporary Mathematical Sciences 11 (10) (2016), 485 – 495,
DOI: 10.12988/ijcms.2016.6843.

[4] S. S. Sandhya, E. E. R. Merly and G. D. Jemi, Some more results on super heronian mean labeling,
International Journal of Mathematics Research 8(3) (2016), 199 – 206.

[5] S. S. Sandhya, E. E. R. Merly and G. D. Jemi, Some new results on super Heronian mean, Journal of
Mathematics Research 9(1) (2017), 62 – 67, DOI: 10.5539/jmr.v9n1p62.

[6] S. S. Sandhya, E. E. R. Merly and G. D. Jemi, On super Heronian mean labeling of graphs, Asia
Pacific Journal of Research 1 (2017), 127 – 133, DOI: 10.12988/IMF.2017.68108.

Communications in Mathematics and Applications, Vol. 15, No. 2, pp. 597–603, 2024

10.37236/27
http://doi.org/10.12988/ijcms.2016.6843
http://doi.org/10.5539/jmr.v9n1p62
http://doi.org/10.12988/IMF.2017.68108

	Introduction
	Proof of the Theorem
	References

