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Corrigendum to “Surjectivity of partial differential operators
on ultradistributions of Beurling type in two dimensions”
(Studia Math. 201 (2010), 87-102)

by

THOMAS KALMES (Chemnitz)

Abstract. As was pointed out by G. Hoepfner and D. Jornet, the proof of Lemma 3.3
in the paper of the title is incorrect. Nevertheless, the statement of the lemma holds true,
as is shown in the present corrigendum.

In [3, Lemma 3.3| it is claimed that
(1) If Q€ L, n(P) then N € A(Q).
Here, L, y(P) stands for the set of w-localizations of a polynomial P at
infinity, as defined in [3, p. 91|, and A(Q) is the set defined by Hormander
in I, Section 10.2] (see also [3, p. 93]) by

AQ) = {neRLVEER, LR : Q(E+1tn) = Q(€)}.

Unfortunately, the proof of (|1)) presented in [3] is not correct. A correct proof
is given below. We first need an auxiliary result.

PROPOSITION 1. Let Q € L, n(P). Then there are polynomials

a(r) = ZajTj, &(r) = ZHjTj
j=0 j=0
withm >n+2, a; €R, 0; € R?, and 6,, = N such that
. 1
Q) = B O POy Pagray T+,
where the limit is taken in the unique Hausdorff vector space topology on

the finite-dimensional vector space of polynomials of degree not exceeding the
degree of P.
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Proof. For t,s > 0 we define
eft,s) = it { [N buf? + 37 1Q(0) — as® PO ()] 1 € RY, Jnf? =

bt =1,0>0,a*( Y |PO(m)Ps?) =1},
B
For fixed t,s > 0 the set

AB(0,1) x {1/} x {a >0;a (Z |PB) ()25 Wl) = 1 for some |5 = t}

is compact so that the above mﬁmum is in fact a minimum. Moreover, by the
Tarski-Seidenberg Theorem (see e.g. [I, Section A.2|), ¢ is a semi-algebraic
function. Since @ € L, y(P), we have liminf; , c(t,w(t)) = 0.

Since c is semi-algebraic, the set

E:={(r,t,s) €R3 7,t,5s>0,t>712%s, s >, 7c(t,s) <1}

is semi-algebraic. Because w is increasing, and lim;_,» w(t) = 0o, w = o(t)
as t — oo, and liminf; , c(t,w(t)) = 0, for arbitrary 7 > 0 there is ¢ such
that t > 72w(t), w(t) > 7, and Tc(t,w(t)) < 1, i.e. (1,t,w(t)) € E. Thus, the
image of the projection £ — R, (7,t,s) — 7, equals (0, 00). By [I, Theorem
A 2.8 and its proof], for large 7 there are algebraic functions ¢(7), s(7) given
by convergent Puiseux series such that (7,¢(7),s(7)) € E.

In particular, with ¢(7) = Z?:—oo tiTI/™ (1) = Z;:_OO s;7/™ it fol-
lows from t(7) > 72s(1) > 72 that k,l € N, t;, > 0, 5; > 0 as well as
k/m > 1/n+ 2. Moreover, c(t(7),s(7)) < 1/7. Since t(7), s(T) are algebraic,
applying the Tarski—Seidenberg Theorem once more, it follows that for suf-
ficiently large 7 the function

d(r) = inf{lN—bnl2+Z Q(0) —as(r) PO )% g € RY, [l = ()2,

bi(r)=1,a>0,a (Z\P s(n)?7) =1} = c(u(7), 5(7)

is semi-algebraic. Again, by compactness, the infimum is attained and by
[1, Theorem A 2.8] for sufficiently large 7 it is attained with 77 equal to an

algebraic function of 7 with convergent Puiseux series n(7) = 3—— o0 0577 s
Since d(7) = ¢(t(1),s(1)) < 1/7, by the definition of d we have
2

0= lim d(7) > lim 'N—

T—00 T—00

té)nm

— lim ‘N— Z’i T Z 0 Ta/r

T—00
]_—OO

Since |N| =1, this implies ¢/r = k/m and 0, = t—kN.
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Again since d(7) = ¢(t(7), s(7)) < 1/7 and by the definition of d it follows
that

0=t D

07

1 2

@O - R P )

Defining ‘ }
no(T) := Z ngj/r, so(7) = Z szj/”
=0 =0

Wle have n(7) —no(7) = O(1/7), s(1) — so(7) = O(1/7) as T — oo so that

1
P— 1 (a) —_
0= 7_hm ga |Q'(0)

(X5 s0(m) 2P PE) (1o (7))[?)
Replacing 7 by t;;/qT’“” and having in mind that q/r = k/m > [/n+ 2 yields
the assertion with a(7) = so(t"/97"™) and &(7) = no(t;/qrm). -

Proof of claim (1]). Let a(7) and &(7) be as in Proposition [I} so that for
some a,o > 0,

C0(r)1*LP (o () .

Q(x) = lim —— P(a(r)z + £(7))

T—00 aT
uniformly for z from any fixed compact set, a(r) = > 7, a7 and £(1) =
NT™ 4 Z;’L:Bl ;77 withn+1—m < —1.
Fix s € R. Because n+1—m < —1 it follows that £a(r)7'™™ = O(1/7)
for 7 — oo as well as

f(r + ;a(7)71m> =81 +a(r)sN +0(1/7), 700,

and
ot + Za(r)rt™™) " al(r) (s )
m -1 S5 m
a(r) +; jla(r) \m ™77
=14+0(1/1), 7—o00.
Thus, for every x € R?,
1

Q(xz) = lim

700 (T + %O&(T)Tl_m)o

x P(a <7’ + ;@(T)Tl_m>$ T §<T + ;Q(T)Tl—m»

) 1
Tlgr;o WP(Q(T)(ZL'-FSN—FO(I/T)) +&(T)+0(1/7))

= Q(z+sN),

which proves the claim. =
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