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For an irreduciple plane algebroid (or analytic) curve over
C; M. Merle proves in [3]arelationship between the polar invariants of
C (introduced by B. Teissier in [4]), i.e. invariants relative to a
general polar curve of C. The situation considered by Merle is more
general. Thus, in this paper, we show, for irreducible plane algebroid
curves over arbitrary algebraically closed fields, the relationship
between certain numerical invariants (which correspond to the polar
invariants in the complex case) and a certain type of plane algebroid
curves.

Let k be an algebraically closed field. For and algebroid
curve C over k we mean a reduced complete noetherian local ring (A,m)
of Krull dimension 1 which contains k as a coefficient field and with
dimk(m/mz).é 2. C is irreducible if A is a domain. If {x,y} is a basis
of m, one has a surjective k-algebra homomorphism p k[[X,Y]I — A
with p(X) = x p(Y) =y, (X,Y indéterminantes over k), so one has
A = k[[X,Y]]/Kerp, Kerp being a radical principal ideal. If
f € k[[X,Y]] is a generatér of Ker p, we will say that f = 0 is an
equation for C. The multiplicity of C will be denoted by e(C).

From now on C, and hence f, will be irreducible. The integral
closure A of A in its quotient field is a discrete valuation ring,
whose valuation will be denoted by v and one has v(g) = (C,D) = inter-
section multiplicity of C and D, for each curve D with equation g = O,
and g = p(g) € A.

The semigroup of values S = S(C) is the additive semigroup of
natural numbers given by S = {v(g) | § € A-{0}}. The minimal set of
generators of S is defined to be the set Eo,...,ﬁ where
-(zo = min (i—{O}—)_, Fi = min {a eS| a ¢ <60""’Fi—1>§ , and for
each i, ‘<ﬁ°,...,ﬁi_{) denotes the semigroup generated by EO,...,ﬁl_1.

(*) A.M.S. Subject Classification (1980): 14-B-05, 14-H-20, 32-B-30
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If we set e, = (po,...,pi) and n, = ei_1/ei (i = 1,2,...,g) then

>...>e_ =1 (see

one also has Bi ='min {a € S | e 4 t al and e > e, g

(2], 4.3.6 and 4.3.10).
Now take d ¢ S - {0} and Ad the set of integers of type
min (S A (j+dN)) for some j, O £ j < d-1. Order the elements of A  in

d

such a way that Ad ={ao< a1< e L ad_1} . The or‘dfar‘ed set Ad is
Known as the Apery basis of S.relative to d. En [1] is proved that if

d = B then
o
g -
a = E Sp.ﬁg’ 0gs <n, p=1,2,...,0.

g ~ £~ p<"p
S s ([SO/e _q) i=1
bl p

Note that if 0 €1 < {30—1 then i has a unique writting of type

9 Bo .
L= 3 s (g—) with 0<s <n, p=1,2,....9
p=1 p-1

Our principal results are stated below. Assume d = (8 .

-1 bl |
Theorem 1.- Let D be an irreducible plane algebroid curve and ﬁo""’(sg‘
the minimal set of generators of S(D) and e! = (?&(;,...,ﬁi'). Then one

has

b) If (C,D)/e(D)(ﬁi/(ﬁo/ei_1) then (C,D)€<[30,..,(si_1>

Theorem 2.~ Let D be an irreducible plane algebroid curve over k with
equation h = 0 such that 0 <e(D) = i< 50—1 and (C,D) = a,- If
r

g s (B o}
i= Z p {?’o/e ) then h = h_...h and h =TT h ., p=1,2,..,q,
iz p-1 1 g Py Pl

-

with h € k[[x,¥]] irreducible verifying

r

P
a) e(D ) =s (B /e ) = 1,2,...,9.
J:Z1' P, p o ®p ° ’ g
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b Cc,D )/ L) o= / /
)« p,J) e(Dp,J) ﬂp (B, ep_1) '
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The proof of 3.2 follows from 3.1, by using induction on E: s . The

p=1 P
proof of 3.1 is esentially based in the computation of (C,D) by means
of Hamburger-Noether expansions, (see [2]). On the other hand the exis-
tence of curves D with e(D) = i, an{_(C,D) = ay is guarantized by the
existence of curves Di with e(DJ) = gg , (e, Dj) = Ej+1’ i =0,1,..,9
([2], a.2).

FInally, we remark that if k = € then the polar invariants

are given by
I(C) ={Fo-1, (?1_1,...,{39/((?0/eg_1) -1}

(see [3] and [4]). Moreover, the theorem 3.1 of [3] is a particular

case of 3.2 since a general polar P(C) of C verifies e(P(C)) = n-1 and
(C,P(C)) = a .

n-1
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