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Abstract. We give an easy extension of the Poincaré Index Formula from the disc to any surface
with boundary. In particular we show that the sum of the indices of the vector field at the
critical points depends only on the Euler characteristic of the surface and on the behaviour of its
trajectories in the boundary. OUT theorem improves previous results on the same formula.

1. Introduction and statement ofthe majo resulto Let M be a smooth compact
manifold with boundary a M. Let X be a continuous tangent vector tield on M
vanishing nowhere on aMo The topological index of X, I(X), is the intersection
number of X (M) and fue zero section Z (M) in TM. 1 (X) is an integer, constant
under continuous variation of X through such tields vanishing nowhere on a M. If
X has tinitely many critical points PI, P2, . . . , Pk then it follows that

k
I(X) = Lix(pj),

j=1

whereix(pj)denotestheindexofX~atthecriticalpointpj,j = 1,2,... ,k. For
more details, see [3] or [5].

A well-known fact is (see for instance [4]):

Poincaré Index Formula for the disco Let X be a continuous vector field on the
closed disc]!)) withfiniteó' many critical points PI, P2, . .. , Pk, all ofthem contained
in the interior Di]!)). Assume that the number of tangency points is finite. Then

k .
'"' ¡-e
L..,ix(pj) = 1 + 2'
j=1

where e and i denote respectively the number of exterior and interior tangencies.

For a detinition of exterior and interior tangency see fue remark of Section 2.
Another well-known fact is the following result (see [5] or [7]).

Received for publication October 1996.
AMS Subject Classifications: 34C35, 58F.

191


