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Let k be a ground field of zero—characteristic with algebraic closure k. We as-
sume that k is finitely generated over its primitive subfield. Let f € k[ X1, ..., X,, Z]
be a polynomial of degree deg, x,  x, < d for an integer d > 2.

Consider f € k(X1,...,X,)[Z] as a polynomial in one variable Z with coeffi-
cients in k(X7,...,X,). Then the roots Z = z, of the polynomial f belong to the

field of multiple formal fractional power series in X3, ..., X,, i.e. to the union by
all integers v1,...,v, > 1 of the fields of multiple formal fractional power series:
- 1/v1 1/v v
U R - (X)), (1)
V1yeeyUn 21

This field is algebraically closed. The aim of this talk is to attract the atention to
the problem of estimating and constructing the roots z, in the field (1) (of course
one needs to estimate the sizes of coefficients from k of z, in the field (1)). This
problem is solved for n = 1 in [1]. To our knowledge for the case case n > 1 no
estimates have been obtained so far.

The problem for an arbitrary n is reduced to the case vy = ... = v, = 1.
Hence now 2z, € k((X1))((X2))...((Xn)). Further, for all 1 < j < n put X} =
X /(X X;‘i‘{’l) for some integers p;; > 0 (so X{ = X1). Then one can
choose integers pi;; such that

za € K[[X1, .. X, (2)
i.e., z, are formal power series in X/, ..., X/ with coefficients from k. Good upper

bounds for the coeflicients of formal power series in (2) can be obtained using the
results of [2], [3].

Now it remains to estimate the least possible 1; ;. This can be done applying
the results of [1] or [3] recursively. The direct application of [1] or [3] gives double—
exponential in n upper bounds for y; ;. But we hope to improve the estimates from
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[3] and obtain upper bounds for u;; which are subexponential in the number of
coefficients of the polynomial f, i.e., upper bounds polynomial in an’.
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