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PROOF OF A CONJECTURE FOR THE IDENTIFYING CODE NUMBER OF

THE SUBDIVISION OF GRAPHS

KAMRAN MIRASHEH ∗, AHMAD ABBASI AND EBRAHIM VATANDOOST

Abstract. In this paper, it is proved that the identifying code number of the subdivision graph of G

is n where |V (G)| = n. This result proves the conjecture posed in [S. Ahmadi, E. Vatandoost and A.

Behtoie, Domination number and identifying code number of the subdivision graphs, J. Algebr. Syst.,

13 no. 2 (2025) pp. 1–11].

1. Introduction

In this paper, all graphs are assumed to be finite, simple and undirected. We will often use the

notation G = (V,E) to denote the graph with non-empty vertex set V = V (G) and edge set E = E(G).

The degree of a vertex v is denoted deg(v). An edge of G with end vertices u and v is denoted by

u − v. For every vertex x ∈ V (G), the open neighborhood of vertex x is denoted by NG(x) and

defined as NG(x) = {y ∈ V (G) : x − y}, and the close neighborhood of vertex x ∈ V (G), NG[x], is

NG[x] = NG(x) ∪ {x}. For a set T ⊆ V (G), the open neighborhood of T is NG(T ) = ∪x∈TNG(x) and

the closed neighborhood of T is NG[T ] = NG(T ) ∪ T. A subset C of V (G) is a dominating set of G if

every vertex in V (G) \C is adjacent to at least one vertex in C. A set C of vertices G is an identifying

code of G if for every two vertices x and y the sets NG[x] ∩ C and NG[y] ∩ C are non-empty and

different. Given a graph G, the smallest size of an identifying code of G is called the identifying code

MSC(2010): Primary: 05C15; Secondary: 20D60.

Keywords: Identifying code, dominating set, subdivision.

Article Type: Research Paper.

Communicated by Bijan Taeri.

∗Corresponding author.

Received: 25 December 2024, Accepted: 01 November 2025, Published Online: 11 November 2025.

Cite this article: K. Mirasheh, A. Abbasi and E. Vatandoost, Proof of a conjecture for the identifying code number of the

subdivision of graphs, Trans. Comb., 15 no. 4 (2026) 231–234. https://dx.doi.org/10.22108/toc.2025.143773.2228 .

231

https://toc.ui.ac.ir
https://www.ui.ac.ir
https://orcid.org/0009-0006-0041-4352
https://orcid.org/0000-0001-8467-7737
https://orcid.org/0000-0001-5883-7776
https://dx.doi.org/10.22108/toc.2025.143773.2228


232 Trans. Comb. 15 no. 4 (2026) 231–234 K. Mirasheh, A. Abbasi and E. Vatandoost

number of G and denoted by γID(G). Two vertices x and y are called twin vertices if they have equal

closed neighborhoods, i.e. NG[x] = NG[y]. A graph is called identifiable graph, if it has an identifying

code. Graphs with at least two twin vertices are not an identifiable graph. For more details we refer

reader to [2, 3, 4, 6, 7]. The Subdivision graph is the graph obtained by inserting an additional vertex

in to each edge of G, denoted by S(G). Recently, S. Ahmadi et al. [1] have shown that γID(S(G)) ≤ n

holds for any connected graph G, and they conjecture that this upper bound is always sharp.

Conjecture 1.1. If G is a connected graph of order n, then γID(S(G)) = n.

In this paper, we show that this conjecture is correct.

2. Proof of Conjecture 1.1

In this section, we present the proof of the Conjecture 1.1.

Theorem 2.1. If G is a connected graph of order n, then γID(S(G)) = n.

Proof. Let V (G) = {v1, v2, . . . , vn} and V (S(G)) = V (G) ∪B, where

B =

{
vij : 1 ≤ i < j ≤ n, NS(G)(vij) = {vi, vj}

}
.

It is clear that V (G) is an identifying code of S(G) and so γID(S(G)) ≤ n. Let C be an identifying

code of S(G) such that |C| = γID(S(G)). On the contrary assume that γID(S(G)) ≤ n− 1. We know

that S(G) is a bipartite graph with two partitions V (G) and B. Since C is a dominating set of S(G)

and |C| ≤ n− 1, so C ∩B ̸= ∅. We claim that C ∩ V (G) ̸= ∅. On the contrary let C ⊆ B. Since C is

a dominating set of S(G), so B = C. Thus |E(G)| = |B| = |C| ≤ |V (G)| − 1. Hence G is a tree. Thus

there exist vi ∈ V (G) such that degG(vi) = 1. Let vi ∈ NS(G)(vij) where i < j. Then

NS(G)[vij ] ∩ C = NS(G)[vi] ∩ C = {vij}.

This is contradiction with this fact that C is an identifying code of S(G).

Let |C ∩B| = t. Then |C ∩ V (G)| ≤ n− t− 1 and |V (G)\C| ≥ t+ 1. We define

B0 =

{
vij ∈ C ∩B : |NS(G)(vij) ∩ C| = 0

}
, B1 =

{
vij ∈ C ∩B : |NS(G)(vij) ∩ C| = 1

}
.

C ∩B BB\C

C ∩ V (G)V (G)\C V (G)
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Let the induced subgraph on (C ∩B) ∪ (V (G)\C) be H. Note that if there exists vij ∈ B ∩C such

that {vi, vj} ⊆ V ∩ C, then we can remove vij from C since it is redundant, which contradicts the

minimality of C. Thus, we have B0 ∪B1 = B ∩ C. We claim that

Claim I) B0 ̸= ∅.
Let B0 = ∅. By definition B1 we have |NH(x)| = 1 for all x ∈ B1. Let x ∈ B1 and NH(x) = {y}.
We define f : B1 −→ V (G)\C with f(x) = y. Since C is a dominating set of S(G) and H is a

bipartite graph, so f is an onto function. Hence |B1| ≥ |V (G) \ C|. Thus

t = |C ∩B| ≥ |B1| ≥ |V (G) \ C| ≥ t+ 1.

Which is a contradiction. Therefore B0 ̸= ∅.
Claim II) There exists a v ∈ NH (B0) such that degH (v) = 1.

For proof, let degH (v) ≥ 2, for every v ∈ NH (B0). Then∑
v∈N

H
(B0)

degH (v) ≥ 2((t+ 1)− |B1|).

Since V (G) \ C = NH (B0) ∪NH (B1) and
∑

v∈N
H
(B1) degH (v) = |B1|, so∑

v∈V (G)\C

degH (v) ≥ 2((t+ 1)− |B1|) + |B1| = 2(t+ 1)− |B1|.

Also, we have B1 ∪B0 ⊆ C ∩B. So |B1|+ |B0| = t. Hence∑
v∈C∩B

degH (v) =
∑
v∈B0

degH (v) +
∑
v∈B1

degH (v).

It is easy to see that
∑

v ̸∈B0∪B1
degH (v) = 0. Thus∑

v∈C∩B
degH (v) =

∑
v∈B0

degH (v) + |B1| = 2|B0|+ |B1| ≤ 2(t− |B1|) + |B1| = 2t− |B1|.

It is clear that
∑

v∈V (G)\C degH (v) = |E(H)| =
∑

v∈C∩B degH (v). Therefore,

2t+ 2− |B1| ≤
∑

v∈V (G)\C

degH (v) =
∑

u∈C∩B
degH (u) ≤ 2t− |B1|.

Which is a contradiction.

By the claim II, we may assume that, there exist vij ∈ B0 such that NH (vi) = {vij}. Then NS(G)[vij ]∩
C = NS(G)[vi] ∩ C = {vij}. It is contradiction with this fact that C is an identifying code of S(G).

Therefore γID(S(G)) = n. □

Acknowledgments

The authors are very grateful to the referee for his/her useful comments.

https://dx.doi.org/10.22108/toc.2025.143773.2228

https://dx.doi.org/10.22108/toc.2025.143773.2228


234 Trans. Comb. 15 no. 4 (2026) 231–234 K. Mirasheh, A. Abbasi and E. Vatandoost

References

[1] S. Ahmadi, E. Vatandoost and A. Behtoie, Domination number and identifying code number of the subdivision

graphs, J. Algebr. Syst., 13 no. 2 (2025) 1–11

[2] F. Foucaud, S. Gravier, R. Naserasr, A. Parreau and P. Valicov, Identifying codes in line graphs, J. Graph Theory,

73 no. 4 (2013) 425–448.

[3] F. Foucaud and G. Perarnau, Bounds for identifying codes in terms of degree parameters, Electron. J. Combin., 19

no. 1 (2012) Paper 32, 28 pp.

[4] O. Hudry and A. Lobstein, Unique (optimal) solutions: complexity results for identifying and locating-dominating

codes, Theoret. Comput. Sci., 767 (2019) 83–102.

[5] M. Roozbayani and H. R. Maimani, Identifying codes and watching systems in Kneser graphs, Discrete Math.

Algorithms Appl., 9 no. 1 (2017) 9 pp.

[6] D. F. Rall and K. Wash, Identifying codes of the direct product of two cliques, European J. Combin., 36 (2014)

159–171.

[7] A. Shaminejad, E. Vatandoost and K. Mirasheh, The identifying code number and Mycielski’s construction of

graphs, Trans. Comb., 11 no. 4 (2022) 309–316.

Kamran Mirasheh

Department of Pure Mathematics Faculty of Mathematical Sciences, University of Guilan, P. O. Box 41335-19141, Rasht,

Iran

Email: k.mir.1185@gmail.com

Ahmad Abbasi

Department of Pure Mathematics Faculty of Mathematical Sciences, University of Guilan, P. O. Box 41335-19141, Rasht,

Iran

Email: aabbasi@guilan.ac.ir

Ebrahim Vatandoost

Department of Basic Science, Imam Khomeini International University, P. O. Box 34148-96818, Qazvin, Iran

Email: vatandoost@sci.ikiu.ac.ir

https://dx.doi.org/10.22108/toc.2025.143773.2228

https://dx.doi.org/10.22108/toc.2025.143773.2228

	1. Introduction
	2. Proof of Conjecture 1.1
	References

