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ON THE LOJASIEWICZ EXPONENT AT INFINITY
FOR POLYNOMIAL FUNCTIONS

LAURENTIU PAUNESCU AND ALEXANDRU ZAHARIA

1. Introudction
1.1. For n, g=N\{0} we consider the polynomial functions
f=fna: CP:—>C, f(x,9,2)=fndx, v, 2):=x—3x" 1y"42x30*1 %4 yz,

We will study some properties of these polynomials, related to their behaviour
at infinity, and we will prove that some results, obtained in [6] and [3], [4], [7]
for the case of polynomials in two variables, are not true in the case of poly-
nomials in m=>=3 variables. Also, our polynomials f, , show that several classes
of polynomials, with “good” behaviour at infinity, considered in [8], [9], [14],
[10], are distinct.

The first remark on our polynomials is:

1.2. Remark. After a suitable polynomial change of coordinates in C?, one
can write f(X, y, Z)=X. Namely, taking Z :=z—3x2"*1y2-142x3n*1y3-1 e
get: f(x, v, Z)=x+yZ. Next, we put X:=x+yZ and we obtain f(X, y, Z)=
X. Thus, there exists a polynomial automorphism P=(P,, P,, P,): C*—C? such
that f=P;.

1.3. For a polynomial g: C™—C, we consider grad g(x):=(0f/0x,(x), ...,
df /dx»(x)). If g has non-isolated singularities, the Zojasiewicz number at infinity,
L.(g), is defined by L.(g):=—c. When g has only isolated singularities, the
Lojasiewicz number at infinity is the supremum of the set

veR|3IA>0, IB>0, Yx=C™, if ||x||=B, then A|x||*<|grad g(x)]}.
Equivalent definition is (see for instance [6] or [5], proof of Proposition 1):

log o(r)

L‘,‘.(g):-——lrxp‘r,x° logr where go(r):=ﬂ;rn1=fr|]gradg(x)||.

The following result is a reformulation of Theorem 10.2 from [4]:
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