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may permute the boundary components, and isotopies do not restrict to the
identity on the boundary components.

The notation [f ] is used to denote the mapping class represented by a member
f of any of these homeomorphism groups.

Theorem 2.1 (Thurston [4]) If Y is an orientable surface of negative Euler

characteristic, then a mapping class [h] of M(Y ) must be either

(i) periodic, ie, [h]n = 1 for some n != 0, or

(ii) reducible, ie, having a representative that leaves invariant a non-empty

collection of disjoint essential simple closed curves, none of which are

isotopic to boundary curves, or

(iii) pseudo-Anosov, ie, having a representative that leaves invariant a trans-

verse pair of singular foliations F s, F u with transverse measures µs, µu

such that h(F s, µs) = (F s, (1/!)µs) and h(F u, µu) = (F u,!µu) for some

! > 1.

In knot theory, a Brunnian link is defined to be a nontrivial link such that every
proper sublink is trivial [8, page 67]. In [6] Levinson introduces disk braids with
an analogous property: a “decomposable braid” is one such that if any single
arbitrary strand is removed, the remaining braid is trivial. We will define a
Brunnian sphere braid analogously: removal of any strand gives a trivial braid.
See Figure 1. Note that these braids must always be pure. Similarly, a Brunnian

mapping class of the sphere will be one where if we “forget” any of the points,
there is an isotopy to the identity fixing all of the other points. Note that in
order to “remove” a strand or “forget” a point in a well defined way, we need to
assume that the permutation induced by the mapping class actually fixes that
strand or point.

Figure 1: A Brunnian sphere braid with four strands

Formally, then, let

B(S2, n, yi) be the subgroup of B(S2, n) consisting of homeomor-
phisms such that h(yi) = yi , ie, the induced permutation of the
points leaves yi fixed, and let

Geometry & Topology, Volume 4 (2000)


