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An equitable 𝑡-partition of a graph Γ is a partition of the vertex set of Γ into 𝑡 parts 𝑃1, . . . , 𝑃𝑡 such
that, for all 𝑖, 𝑗 ∈ {1, ..., 𝑡}, every vertex of 𝑃𝑖 is adjacent to the same number, namely, 𝑝𝑖𝑗 , of vertices
of 𝑃𝑗 . The matrix Π := (𝑝𝑖𝑗)𝑖,𝑗=1,...,𝑡 is called the quotient matrix of the equitable 𝑡-partition. It is well
known that every eigenvalue of Π is an eigenvalue of the adjacency matrix of Γ.

A 𝑘-regular graph Γ with 𝑣 vertices is called a divisible design graph with parameters (𝑣, 𝑘, 𝜆1, 𝜆2,𝑚, 𝑛)
if the vertex set can be partitioned into 𝑚 classes of size 𝑛, such that two distinct vertices from the same
class have exactly 𝜆1 common neighbors, and two vertices from different classes have exactly 𝜆2 common
neighbors (see [1]). By [1, Lemma 2.1], a divisible design graph has at most five eigenvalues, which can
be expressed in terms of the parameters.

In this work we study and classify equitable 2-partitions for several families of divisible design graphs.
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