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We study the performance of the First-Fit coloring algorithm
on forests in the random arrival model. While this algorithm is
known to use Θ(log n) colors in the worst-case (adversarial) on-
line model, its average-case performance under a random vertex
permutation has been less understood.

We close this gap by providing tight asymptotic bounds. We
show that for any forest with n vertices, the expected number of
colors used by First-Fit is at most (1 + o(1)) lnn

ln lnn
. Furthermore,

we prove this bound is optimal by constructing a family of forests
that requires (1 − o(1)) lnn

ln lnn
colors in expectation. Our result

precisely characterizes the performance of First-Fit for this graph
class, showing a modest but signi�cant gain over the adversarial
setting.
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