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Multiplicity and degree relative to a set
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Abstract. The multiplicity of an analytic function germ f relative to a semi-
analytic subset germ .S; 0/ of .Rn; 0/ is the largest exponent q such that the
inequality jf .x/j  Mkxkq holds on .S; 0/ for some constant M . We show
the existence of a family of semialgebraic curves fÄd gd2N determined only by
.S; 0/ such that the multiplicity of any polynomial of degree d relative to .S; 0/ is
equal to its multiplicity relative to Äd . Moreover, a semianalytic family .St /t2Rm

given by inequalities fi � ti gi � 0 for i D 1; : : : ; m admits a stratification of the
parameter space Rm such that on each component of the top-dimensional stratum
the relative multiplicity function on On does not change.

One can apply properties of relative multiplicity to obtain analogous results
for the degree of a polynomial f relative to a semialgebraic set S , defined as the
smallest exponent r such that the inequality jf .x/j  Dkxkr holds on the germ
.S; 1/, for a constant D.
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