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DISTINGUISHING TREES AND SUBCUBIC GRAPHS
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Thomas Tucker’s infinite motion conjecture asserts that the vertices of every
connected, locally finite graph G can be colored with 2 colors such that the
identity automorphism is the only automorphism that respects the coloring
under the condition that every automorphism moves infinitely many verti-
ces. We say G is 2-distinguishable if it has infinite motion.

The conjecture is true for many classes of graphs, but it is not known whe-
ther it holds for graphs with given maximum degree k, unless £k = 3. Such
graphs are called subcubic. However, there is evidence that infinite motion
is not needed for subcubic graphs and that one can always find a 2-coloring
that fixes all vertices with the exception of at most two pairs of interchan-
geable vertices. We show that this is true for trees, subcubic graphs without
small cycles and vertex transitive cubic graphs.

In particular, we show that every subcubic infinite tree is 2-distinguishable
and that every finite subcubic tree has a 2-coloring, which fixes all vertices,
with the possible exception of two vertices of degree 1 with a common neigh-
bor. We also show that the only vertex transitive finite or infinite subcubic
graphs are the K4, the K33 or the cube.

For finite or infinite trees of maximum valence k we show that there is
a 2-coloring that fixes all vertices that have no endvertex within distance
log, k.
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