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Consider the algebra K〈〈x, y〉〉 of formal power series in two noncommuting
variables x, y, over a field K of characteristic zero. The Hausdorff series H(x, y) is
the solution to the equation z = log(exey), which is given by the Campbell-Baker-
Hausdorff formula

H(x, y) = x + y +
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([x, [x, y]] + [y, [y, x]]) +

1

24
[y, [x, [y, x]]] + · · ·

This series belongs to the completion L̂ ⊂ K〈〈x, y〉〉 of the free Lie algebra L of
rank 2 generated by x, y. We evaluate H(x, y) on various relatively free Lie algebras
in order to obtain closed-form expressions in the variables x, y.
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