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Abstract. We previously introduced a new notion of non-degeneracy for generic real
submanifolds in CN . The definition is however not complete and the purpose of this
addendum is to complete it.

In the paper [1], we introduced the notion of full non-degeneracy of a generic real
submanifold M ⊂ CN (Definition 1.2 [1]). However, that definition must be completed
as follows. Let M ⊂ CN be a C4 generic real submanifold of real codimension d ≥ 1
through p = 0. After a local biholomorphic change of coordinates, we assume that
M ⊂ CN = Cn

z × Cd
w is given locally by

(0.1)


r1 = <ew1 − tz̄A1z +O(3) = 0

...

rd = <ewd − tz̄Adz +O(3) = 0

where A1, . . . , Ad are Hermitian matrices of size n.

Definition 1. A C4 generic real submanifold M of CN of codimension d given by (0.1)
is fully non-degenerate at 0 if the following two conditions are satisfied

(t) there exists a real linear combination A :=
∑d

j=1 cjAj that is invertible,

(f) there exists V ∈ Cn such that if we set D to be the n× d matrix whose jth column is
AjV , and B = tDA−1D, then B and <eB are invertible.

We discuss now the connection with Definition 1.2 [1]. The assumption (f) in Definition
1.2 [1] was the existence of a vector V ∈ Cn such that W := spanC{A1V, . . . , AdV } is of
dimension d. While this is still needed, we also need two more conditions, namely

i. the Hermitian matrix A−1 is non-degenerate on W ,

ii. the matrix <e( tDA−1D) is invertible.

where D is the n×d matrix whose jth column is AjV . We point out that condition (f) in
Definition 1.2 [1] together with the above condition i. is equivalent to the invertibility of
tDA−1D. Moreover, we note that in C4 the two notions of full non-degeneracy coincide.
We now give an example of a quadric which is not fully non-degenerate in the present
sense but which, however, is in the sense of Definition 1.2 [1].
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Example 1. The quadric in C9 given by
<ew1 = |z1|2

<ew2 = |z2|2

<ew3 = 2<e(z1z4 + z2z3)

satisfies the conditions of Definition 1.2 [1] but is not fully non-degenerate at the origin.

It is important to note that all results in [1] remain valid under the present notion
of full non-degeneracy. More precisely, only two lemmas must be taken care of, namely
Lemma 3.4 and Lemma 3.7 [1]. The proof of Lemma 3.4 [1] is unchanged until Equation
(3.9) p. 929 which is in fact

g(ζ) = −4<e
(
B1A

−1X
)

+ 2B1A
−1Y − 2B1A

−1Y ζ.

Accordingly, we have

B1A
−1Y = 2

(A1)1V . . . (A1)nV
...

...

(Ad)1V . . . (Ad)nV


︸ ︷︷ ︸

tD

A−1

 tV (A1)1 . . . tV (Ad)1
...

...
tV (A1)n . . . tV (Ad)n


︸ ︷︷ ︸

D

a1...
ad

 = 0.

Since tDA−1D is invertible, we obtain a1 = . . . = ad = 0. The rest of the proof follows
exactly the same lines as the original proof of Lemma 3.4 [1].

As for Lemma 3.7 [1], its proof relies heavily on the one of Lemma 3.4 [1]. We have
g̃j = aj − ajζ, aj ∈ C
h = A−1(X + Y ζ),

g(ζ) = −4<e
(
B1A

−1X
)

+ 2B1A
−1Y − 2B1A

−1Y ζ.

Since f has a trivial 1-jet at 1, we must have
aj ∈ R
X = −Y
<e
(
B1A

−1X
)

= <e
(
B1A

−1Y
)

= 0.

It follows that

<e
(
B1A

−1Y
)

= <e( tDA−1D)

a1...
ad

 = 0,

and since <e( tDA−1D) is invertible, we have a1 = . . . = ad = 0. The rest of the proof
follows exactly the same lines as the original proof of Lemma 3.7 [1].
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E-mail address: lea.blanc-centi@univ-lille.fr

Francine Meylan

Department of Mathematics

University of Fribourg, CH 1700 Perolles, Fribourg

E-mail address: francine.meylan@unifr.ch


