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We study the following generalization of the game “Lights Out”. Given
a graph G and a set C with 0 ∈ C, let π : V (G) → C be a (not necessarily
proper) coloring of V (G). Let T : C → C be any function. We play the game
by toggling the vertices. Each time the vertex v is toggled, we apply T to the
colors of the vertex toggled as well as each of its adjacent vertices. The game
is won when each vertex has label 0. We prove that if T is a permutation,
the game can be reduced to the case C = Zk and T (x) = x+1. We then turn
to path graphs, cycle graphs, and complete bipartite graphs and determine
when the Lights Out game can be won on these graphs.
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