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COHOMOLOGY THEOREMS FOR ASYMPTOTIC SHEAVES
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Abstract. In this paper, we study the sheaves AEO and .AZ._" of strongly asymp-
totically developable functions with null expansion, which are subsheaves of .A defined by
Majima. Following the method developed in one variable by Sibuya, and in several variables
by Majima, we compute the first cohomology group of the n-torus and the boundary of the
real blow-up with coefficients in these sheaves. The same technique is used to study the mul-
tiplicative case (sheaves of non-abelian groups), in order to calculate the first cohomology set.
This generalizes previous results of Majima, Haraoka and Zurro.

1. Definitions and notations. A polysector V = V| x --- x V,, in C" is a product of
open sectors, an open sector being a set of the type

Vapr=1{z€C|a<argz <B,0<|z| <R},

where R € (0, oo]. The number B — « is the opening of V, g r. A subpolysector W of V
(W < V)is Wy x --- x Wy, where W; is a closed sector of finite radius and strictly smaller
opening than V;.

A(V) will denote the C-algebra of functions that are strongly asymptotically developable
in V, introduced by Majima in [M1]. Let us recall that f € A(V) if and only if there exist a
family of functions

F={fas(zse) €OVye) |8 # T S{1,... ,n},a; € N’}
such that, if W < V and N € N", there exists Cy,y > 0 with

|f(2) — Appn (F)@)| < Cw,w - 12V] in W,
where
Appn(F) @)= Y Y D =DM £y o) -2
B#J<(1,...,n} jeJ ay<Ny

and J¢ = {1,...,n}\ J. We have used the following notations: if J € {1, ... ,n}, V; :=
I jes Vj» and z; is the element of V; obtained by projection of z € V to V;. This family F
(the total family of coefficients of f) is unique, and it will be denoted by T A(f). As in [M1],
for f € A(V),0#J C{1,...,n}, FA;(f) will denote the series

FAj(f)= ) fa,(2s9)2] € AVo)llzs]l.
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