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Distinguishing Number of Inverse Graphs of Finite
Groups: Labeling the Symmetry

MONTHER R. ALFURAIDAN1 AND MAKKIAH S. MAKKI2

ABSTRACT. The distinguishing number of a graph measures its symmetry, and it is defined as the smallest
number of labels needed to uniquely identify its vertices under non-trivial graph automorphisms. This pa-
per focuses on studying the distinguishing number of inverse graphs, which are graphs associated with finite
groups. We explore various properties and techniques related to finding the distinguishing number of inverse
graphs. Specifically, we analyze the distinguishing number of inverse graphs associated with cyclic groups
and provide exact values for their distinguishing numbers. Additionally, we present a general method for con-
structing distinguishing labels for inverse graphs associated with cyclic groups. The results presented in this
paper contribute to the understanding of the distinguishing number of inverse graphs and offer insights into
the symmetry of graphs associated with finite groups.

ACKNOWLEDGMENTS

The first author acknowledges the support provided by King Fahd University of Petroleum
and Minerals. The second author thanks Umm Alqura University for their support in con-
ducting this research.

REFERENCES

[1] Albertson, M.; Collins, K. Symmetry breaking in graphs. Electron. J. Combin. 3 (1996), R18.
[2] Albertson, M.; Boutin, D. Distinguishing geometric graphs. J. Graph Theory 53 (2006), 135–150.
[3] Alfuraidan, M. R.; Zakariyai, Y. F. Inverse graphs associated with finite groups. Electron. J. Graph Theory

Appl. 5 (2017), no. 1, 142–154.
[4] Alfuraidan, M. R.; Kalaimurugan, G.; Vignesh, P. On the genus of the inverse graphs of finite abelian

groups. Rundschau 119 (2021), no. 10, 30–39.
[5] Bird, W.; Myrvold, W. Generation of colourings and distinguishing colourings of graphs. In: Dehne, F.,

Sack, J. R., Stege, U. (eds.), Algorithms and Data Structures. Lecture Notes in Computer Science, vol. 9214.
Springer, Cham, 2015.

[6] Bogstad, B.; Cowen, L. The distinguishing number of the hypercube. Discrete Math. 283 (2004), 29–35.
[7] Chan, M. The maximum distinguishing number of a group. Electron. J. Combin. 13 (2006), R70.
[8] Chan, M. The distinguishing number of the direct product and wreath product action. J. Algebraic Combin.

24 (2006), 331–345.
[9] Collins, K. L.; Trenk, A. N. The distinguishing chromatic number. Electron. J. Combin. 13 (2006), R16.
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