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Abstract

The Italian domination problem is a variant of the classical domination property in graph theory.
An Italian dominating function of a graph G isa function f:V - {0,1, 2} such that for every ver-

tex veV with f(v)=0,thecondition ) _ o f (u)=2 holds. The weight of an Italian dominating

function of G is definedas f (V)= zuev f (u), and the Italian domination number y,(G) is the
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minimum weight among all Italian dominating functions. This paper addresses the Italian domina-
tion problem for isometric m-cactus chains. We establish an exact formula for the Italian domina-
tion number of such chains. For arbitrary m-cactus chains, we derive both upper and lower bounds
for their Italian domination number. Furthermore, we identify a family of chain structures within
this graph class that exhibit extremal properties.
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Figure 1. Cactus graph
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Figure 2. The left side shows a 12-Cactus Chain G, ; the right side shows an Equidistant 7-Cactus Chain EG;
B2 EE: WAZE#G),; AE: FHEAZEHEEG]
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Figure 3. Vertex markers of equidistant cactus chains EG!
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Figure 5. EG! whit m= 1(mod2) and their corresponding Italian dominating sets R,,r=0,1
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