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INEQUALITIES INVOLVING MULTIPLICATIVE SOMBOR INDEX

MAHDIEH AZARI ∗ AND FARZANEH FALAHATI-NEZHAD

Abstract. The Sombor index is a recently introduced graph invariant that has demonstrated
strong potential in predicting molecular properties, such as the enthalpy of vaporization and
entropy of octane isomers. For a simple graph G , it is defined as

SO(G ) = 
∈EG

√
d2
G ()+d2

G (),

where dG () denotes the degree of a vertex  , and EG is the edge set of G . Its multiplica-
tive analogue, the multiplicative Sombor index SO , has recently attracted attention due to its
promising applications in chemical graph theory.

This paper investigates new mathematical properties of the SO index. Several inequali-
ties – most of which are novel in the context of chemical graph theory–are employed to derive
sharp upper and lower bounds for SO . These bounds are expressed in terms of fundamental
graph parameters, including the order, size, number of pendant vertices, minimum and maximum
degrees, minimum degree among non-pendant vertices, and graph radius. Moreover, new sharp
relationships are obtained between SO and several well-known topological indices, such as
the multiplicative sum Zagreb index, second multiplicative Zagreb index, forgotten index, Som-
bor index, modified Sombor index, inverse degree, and degree distance. These findings provide
deeper theoretical insight into graph invariants and establish a foundation for further studies in
both theoretical and applied graph-based modeling.
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