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Let 𝑐 : 𝑉 (𝐺) → N be a vertex coloring of a simple nontrivial connected graph 𝐺, where adjacent
vertices may be assigned the same color. For each vertex 𝑣 ∈ 𝑉 (𝐺), the neighborhood color set of 𝑣,
denoted by 𝑁𝐶(𝑣), is defined as the set of colors assigned to the neighbors of 𝑣. A coloring 𝑐 is called a
set coloring if for every pair of adjacent vertices 𝑢, 𝑣 ∈ 𝑉 (𝐺), the neighborhood color sets of 𝑢 and 𝑣 are
distinct, that is, 𝑁𝐶(𝑢) ̸= 𝑁𝐶(𝑣). The set chromatic number of 𝐺, denoted by 𝜒𝑠(𝐺), is the minimum
number of colors required in a set coloring of 𝐺. In this paper, we focus on the set coloring problem for
the zero-divisor graph of the ring of integers modulo 𝑛, denoted by Γ(Z𝑛). The vertices of this graph
correspond to the nonzero zero-divisors of Z𝑛, and there is an edge between two vertices 𝑎 and 𝑏 if and
only if 𝑎𝑏 ≡ 0 mod 𝑛. Our objective is to determine the set chromatic number 𝜒𝑠(Γ(Z𝑛)) for all values of
𝑛 ∈ N.
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