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Proposition 2.8 (Alexander method) Let S be a compact surface, possi-
bly with marked points, and let ¢ € Homeo™ (S, 0S). Let y1,...,vn be a
collection of essential simple closed curves and simple proper arcs in S with
the following properties.

1. The ~y; are pairwise in minimal position.

2. The vy; are pairwise nonisotopic.

3. For distinct i, j, k, at least one of v; NYj, ¥; N Y, OF ¥ N Yy, is empty.

(1) If there is a permutation o of {1,...,n} so that ¢(v;) is isotopic to
Vo (i) relative to S for each i, then ¢(Ur;) is isotopic to Uy; relative to 3S.

If we regard U~; as a (possibly disconnected) graph T' in S, with vertices
at the intersection points and at the endpoints of arcs, then the composition
of ¢ with this isotopy gives an automorphism ¢, of T.

(2) Suppose now that {~y;} fills S. If ¢ fixes each vertex and each edge
of T with ori i then ¢ is isotopic to the identity. Otherwise, ¢ has a
nontrivial power that is isotopic to the identity.
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bly with marked points, and let ¢ € Homeo™ (S, 0S). Let y1,...,vn be a
collection of essential simple closed curves and simple proper arcs in S with
the following properties.

1. The ~y; are pairwise in minimal position.

2. The vy; are pairwise nonisotopic.
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Vo (i) relative to S for each i, then ¢(Ur;) is isotopic to Uy; relative to 3S.

If we regard U~; as a (possibly disconnected) graph T' in S, with vertices
at the intersection points and at the endpoints of arcs, then the composition
of ¢ with this isotopy gives an automorphism ¢, of T.
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THEOREM 2. Modulus space is simply-connected.

Proor. It is proved in [4] that each element of finite order in
M(K,) has a fixed point in T(K,), so that, by Theorem 1, M(K,) is
generated by elements which have fixed points. Also M(K,) is a
properly discontinuous group of homeomorphisms of a space homeo-
morphic to R%—¢. Furthermore, the stabiliser of a point [¢] of T'(X,)
is isomorphic to the group of conformal self-homeomorphisms of the
compact Riemann surface D/¢(K,) and hence is finite. Thus, apply-
ing a result of Armstrong [1] we have that T(K,)/M(K,) has trivial
fundamental group.
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