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Flood-it Game

The Flood-it game is a game on a pre-colored board where
each cell has a color, and in each turn, the player assigns
a new color to one of the cells on the board. When a cell
receives a new color, it is merged with all its neighbors
with the same color (see Figure 1). The goal of the game
is to obtain a monochromatic board using the minimum
number of turns. There are two versions of this game: the
free-pivot version and the fixed-pivot version.
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Figure 1: Flood-it game example
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The Flood-it game can be generalized for graphs: given
a graph whose vertices were previously colored, a new
color is assigned to the pivot in each turn and this assign-
ment of color is propagated to every vertex connected to
the pivot by a monochromatic path (considering the color-
ing as when the turn starts).

Previous Results

The fixed pivot version of the Flood-it game is polynomial-
time solvable for interval graphs (Hiroyuki et al., 2011),
powers of paths P2 and power of cycles C2 (Souza et al.,
2014), and 2 X n circular grid graphs (Souza et al., 2014).

Co-comparability Graphs

A co-comparability graph is the intersection graph of curves
between two parallel lines (see Figure 2). Fleischer and
Woeginger (2012) proved that the fixed-pivot Flood-it
game 1S polynomial-time solvable for co-comparability
graphs. Figure 2 presents a tlooding sequence on a co-

comparability graph where v is the fixed pivot.
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Figure 2: Flood-it game on a co-comparability graph

Fleischer and Woeginger (2012) present two algorithms
to solve the Flood-it game on co-comparability graphs: a
single source shortest path algorithm and a dynamic pro-
gramming, defined as follows.

e Max(c): the largest node of color c;
e M: the set of nodes Max(c), for all colors c;
® Miuax: the set of maximal elements of the partial order;

¢ ¢ss(y): || minus the number of steps where 7y conquers
a node in M.

e D(v) = ess(y), where 7 is a shortest color sequence that
conquers v when starting at vy.

The optimal solution is the min,cpr,  (D(v)) + k, where k
is the number of colors in the original graph. The value of
D(v) can be defined recursively:
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D(v;) = 0, it i = 0 (vg is the pivot);
Yo | ming(D(minyg,(c) + 6(v;)),if i > 0,

where 6(v;) = 0, if v € M; and 6(v;) = 1 otherwise.

Result

We claim that this recursive definition of D(V) is not well-
defined. We present the following counterexample.
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D(vp) =0
D(V3) =

minV3 (®) =vg
minV3 (®) =vq
minyg (©) =@
D(vq) =

minV1 (®) =vg

miny (@) =0

minyy (©) = vy
D(v3) = min{D(v1),D(vg)}+0y,
D(v1) = min{D(v3),D(vg)}+0y,

Figure 3: Counterexample for the dynamic programming
of Fleischer and Woeginger (2012)
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