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Abstract

A {Pα
5 , S

β
5 , Y

γ
5 }-decomposition of a graph is a partition of its edge set into

α copies of P5, β copies of S5, and γ copies of Y5, where P5, S5, and Y5 are
trees of order five. In this paper, we study such decompositions of the com-
plete tripartite graph Kℓ,m,n with ℓ ≤ m ≤ n. We establish necessary and
sufficient conditions for their existence. The constructions are obtained using
Latin squares, which provide a systematic method for partitioning the edge
set of Kℓ,m,n into the prescribed tree structures. This work extends earlier
cycle-based decomposition results to non-isomorphic trees of fixed order.
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