Asterisque

P. SCHNEIDER

J. TEITELBAUM
Correction to " p-adic boundary values'

Astérisque, tome 295 (2004), p. 291-299
<http://www.numdam.org/item?id=AST_2004__ 295 291 _0>

© Société mathématique de France, 2004, tous droits réservés.

L’acces aux archives de la collection « Astérisque » (http://smf4.emath.fr/
Publications/Asterisque/) implique 1’accord avec les conditions générales d’uti-
lisation (http://www.numdam.org/conditions). Toute utilisation commerciale ou
impression systématique est constitutive d’une infraction pénale. Toute copie
ou impression de ce fichier doit contenir la présente mention de copyright.

NuMmbDAM

Article numérisé dans le cadre du programme
Numérisation de documents anciens mathématiques
http://www.numdam.org/


http://www.numdam.org/item?id=AST_2004__295__291_0
http://smf4.emath.fr/Publications/Asterisque/
http://smf4.emath.fr/Publications/Asterisque/
http://www.numdam.org/conditions
http://www.numdam.org/
http://www.numdam.org/

Astérisque
295, 2004, p. 291-299

CORRECTION TO “p-ADIC BOUNDARY VALUES”

by

Peter Schneider & Jeremy Teitelbaum

Abstract. — Correction to the article “p-adic boundary values” published in Coho-
mologies p-adiques et applications arithmétiques (I), Astérisque 278 (2002), p. 51—
125.

Proposition 5.4 of the paper “p-adic boundary values” in the first volume (Coho-
mologies p-adiques et applications arithmétiques (1), Astérisque 278 (2002), p. 51-125)
is incorrect. The proposition asserts that the map

Vs :O(B)¥i=0/O(B)*=0 = OUF N B, M})*s=°

f — > [(LuAIUF nBl® L,
weB(J)

is an isomorphism of Banach spaces. In fact, it is only injective, with dense image.
However, its only application, the main theorem of the paper (Theorem 8.6), is still
true. In the following we indicate the necessary changes. For the convenience of the
reader, in the course of presenting these changes we reproduce here some portions of
Proposition 5.4 and Lemma 5.5 from Section 5 of the original paper.

A.
In section § of the paper Prop. 5.4 and Lemma 5.5 have to be replaced as follows:

Proposition 5.4. — The map

Vj:O(B)*i=°/O(B)*=0 —  OU} n B, M})*=°

f — X (LuHIUF Bl Ly
peEB(J)

s a continuous and injective map of Banach spaces.
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292 P. SCHNEIDER & J. TEITELBAUM

Proof. — For 3=3,30) ® L, € 05 CU(n}) ®k M, we have
G UL NIUF NB® 1) = = Ll - G LuIUF 1 B
122 2214
= (CiL)fIUfnB=0

since 3, 3()Lv € U(nF) Nb3. Morover for p € B(J) we have L, € b;. Hence the
map V; is well defined. It clearly is continuous. The Banach space on the left hand
side of the assertion has the orthonormal basis 7= f,| B for J(v) = .J. Concerning
the right hand side we observe that the above pairing composed with the evaluation
in 1 induces an injection

O(UJ NnB) (?{JM} — Homg (U(n¥) %MJ,K)
which restricts to an injection
OWU} N B,M})*"=° — Homg(b; /b7, K).

Hence the only weights which can occur in the right hand side are those v with
J(—v) = J and the corresponding weight spaces are at most 1-dimensional. Moreover
the same argument as after Prop.2 shows that the occurring weight vectors (scaled
appropriately) form an orthonormal basis. Since V; visibly preserves weights the
assertion follows once we show that

Vi(fu|B) # 0 for any v with J(v) = J.

All that remains to be checked therefore is the existence, for a given v with J(v) = J,
of a u € B(J) such that L, f, does not vanish identically on U} N B.
The weight v is of the form v = Z?:o nje; with n; > 0 for j € J and n; < 0 for

j ¢ J. We have
#I<D ny= =3 ny.
jeJ J¢J
Choose integers n; < m; < 0 for j ¢ J such that #J = — Zj¢.] m; and define
W= Zsj + ijej € B(J).
jeJ i¢J
Observe that J(v — pu) € J and J(u — v) N J = &. This means that L,_,, € U(n}).
It suffices to check that L,_,L,f.,(1) # 0. We compute
LV—/LLMfV(l) = ReS(é,O)E_V . L”_#Lug
= —Res(ao)E_,, - Ly_p,(BL8).
As a consequence of the formula (+) in section 4 we have L,_,(E,£) = m - E,£ for
some nonzero integer m. Hence we obtain

Ly—uLufu(1) = —m - Res g){ = +m # 0. O
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In section 8 we will need more precise information about the image of the map
V. This means we have to investigate the norms of the elements V ;(7—¢®) f,| B) for
J(v) = J. We first set some additional notation. Let

Ij(pn) :={me I(u):mij =0unlessi € Jand j ¢ J} C I(n)

and set
u(m) := H ug for m € I;(u)
iedjgJ
where the u;; are the functions on UF N B which give the matrix entries. It is easy
to see that I;(u) is nonempty if and only if J(u) C J and J(—p) NJ = &; this is
the same as saying that L, belongs to U(nj). Note also that, for m € I;(p) with
U= Z?:o n;€;, the “degree” of the monomial u(m) is given by the formula
deg(u(m)) = Z m;; = Zni.
ieJjgd ieJ
The spectral norm w; on the affinoid algebra O(UJ N B) is such that, if m € I,(v),
then, by Lemma 1,
wy(u(m)) = m(m) 2 £(v).
Therefore, if a general analytic function

h= Y a(mu(m)

v;mels(v)
is expanded in the u(m) on U} N B then
wih) = inf {w(a(m))+m(m)}.

v,m€ely(v
We also need a norm on (’)(U}L NB, M’); to make later formulas work nicely, we define
wJ( 3 ho L;) = inf{wy(h,) — £(—p)}.
HEB() "

Lemma 5.5. — Given any weight v such that I;(v) is nonempty, there exists m €
I;(v) such that m(m) = £(v).

Proof. — As usual, set v = Z?:o n;€;. We will proceed by a double induction, on d
and on |v| := Z?:o [nil =23 ;c;ni. The base caseis d = 1. If J = @ or {0, 1}, then
v = 0 and 7((0,0)) = £(0) = 0. If J = {0}, then v = mo1(e0 — €1) with mg1 > 0,
and 7((mo1,0)) = £(v) = mo1. If J = {1}, then v = myo(€e1 — €9) with myo > 0, and
7((0,m10)) = €(p) = 0.

For the general case, consider the sequence of integers
ha(v) := na, ha-1(v) :=ng+na—1,..., ho(v) :=ng+---+n1+mno =0.

The integer —¢(v) is the smallest number on this list. We consider three cases: ng = 0,
ng > 0, and ng < 0. If ng = 0, then we may treat the problem as a lower dimensional
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294 P. SCHNEIDER & J. TEITELBAUM

one and by the inductive hypothesis we can find m € I;(v) with all m;q = mgq; =0
such that w(m) = £(v).

If ng > 0, then d € J(u) C J. Let i’ be the maximal index between 0 and d such
that ny < 0. Let j' be maximal so that hj (v) = —¢(v). We claim that ¢’ > j'. If
not, then —¢(v) = hj(v) > 0, which is impossible. Let vy := v + ¢ — €4. Then
hi(p) = hiy(v) for all 0 < ¢ < 7, and h;(v) — 1 = h;i(p) = 0 for all ¢ > ¢/. Therefore
L(v) = £(v). Also, J(vp) C J(l/) and J(—vp) C J(—v). We may therefore apply the
inductive hypothesis to find m® € I;(vo) so that m(m®) = £(vp). If we define m by
setting mgy; 1= mdi, + 1, and all other m;; := m”, then we obtain an m € I;(v) with
m(m) = w(mP). This solves the problem in this case.

If ng < 0, then let i’ be the minimal index between 0 and d such that ny > 0. Let
j' be minimal so that hj (v) = —€(v). We claim that i’ < j'; otherwise 0 = ho(v) <
hj (v), forcing £(v) = 0. But we know that £(v) > —ng > 0. Now let 1 := v+€4— €.
Since all ¢ such that h;(v) = —£(v) satisfy d > ¢ > i’ it follows that £(19) = £(v) — 1.
Again we have modified v to obtain v in such a way that I;(vo) is nonempty, and
so we may apply the inductive hypothesis to find a m® € I;(vp) with 7r(m°) = €(vp).
Defining this time m by setting m;q := m%,+ 1, and all other m;; := m?;, we obtain

157
am € I;(v) with m7(m) = m(mP) + 1. This completes the proof. O

Since the f, and L,f,, for J(v) = J and p € B(J), are homogeneous of weights
—v and pu — v respectively, we may expand each of these functions as polynomials in
the u;; of the correct weights:

FIUFAB) = Y c(m)u(m)

mel;(v)

Luf|UF0B) = > byu(m)u(m)

mel;(v—p)

Lemma 5.6. — The coefficients ¢, (m) (m € I;(v)) and b, ,(m) (m € I;(v — p)) are
given by

Cy\m) = M m n](V))'
v(m) ijg [Lic, mii! buu(m) = ”ZIIJ( () - [Liey mis!

where p = Z?:o n;(p)e; and v = E?:o n;(v)e; as usual.

Proof. — A simple computation shows that, for ¢ € J and j &€ J, L;; acts on
O(UF NB) by
Oh

Lmh = a—m;.

By Taylor’s formula,

(m) = ((JIW L)) )
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Arranging things correctly, formula (+) in section 4 gives
H LZ'“j = i(H (Zmij)!)L,, mod b.
i€ jgJ igJ ieJ
Since L, f, (1) = %1, and f, is killed by b, this gives the formula for ¢, (m).

The formula for b, ,(m) is found by a similar method. First we have, for m €
I;(v — p), that

bu,#(m)=(( 11 ml, L) ufu)(l)

ieJ,j&J
(ZzEJ 7])

==
jeJ HzeJ m”

“(Ly—pLufo) (1)

But it is easy to see, using formula (+) in section 4 again, that
—n;(v)
L,_,L E:i:( ( 4 ))L,, mod b
e jgl—IJ —n;(k)
where the binomial coefficient (Z? (") should be interpreted as one unless 0 <
—n;(p) < —n;(v). It remains to note that Yicgmij = —nij(w)+n;(p) forjg J. O

Corollary 5.7. — We have the estimate

wlbrn(m) < 22 (T i)

i€J
Proof. — The integer b, ,(m) is obtained from a fraction with numerator
IT (=)
JgJ
so

W(byp(m)) < ZW(P)( n;(v)) W(P)( Z"l( )) w(P) (an(y) M

Ji¢J
Proposition 5.8. — Suppose that v = n;e; and that J(v) = J; then
—ew) w(p) ( )
Wi (Vs £1B) < 22 (o).
ieJ
Proof. — Suppose p is chosen as in the proof of Prop. 4 so that I;(v— u) is nonempty.
Then, using Lemma 5 and Cor. 7, we have

wr(Luf )T OB) = inf  fu(bu,u(m) + w(m)}

(v—p)

<€(1/—,u)+p—(_ll(2ni).

ieJ
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Hence

wy(Vy(n™ ¥ f,|B)) = inf {ws(x™* Ly f,)|UF N B) - e(—p)}
ueB(J)

<t -+ 22 (T n) - ) - ()

p—1 ieJ

<521(En)

i€J

where for the last inequality we use the subadditivity of the function ¢ from the proof
of Lemma 1. O

Remark 5.9. — If v =) n;e; such that J(v) = {0,...,j5— 1} for some 0 < j < d (this
is the case of interest in section 8) then } ;. ; n; = £(v) so that

(Vs 1,1B) < 22 o),
Using Prop. 8 we will be able to show that “sufficiently overconvergent” M/-valued
power series on U N B that are killed by 97 belong to the image of the map V.
More precisely, let y; be the diagonal matrix in G with 7 in the i*" entry when
i € J, and 1 in the other entries. Fix an integer z > w(p)/(p—1). Then y;*(UF NB)y5
is an affinoid polydisk containing Uj" N B. We let w;, denote the spectral norm on
the affinoid algebra O(y7*(US N B)y%) and define on O(y;* (U} N B)y%, M) the
Banach norm
wia( D hu®Ly) = inf{wse(hy) - -}
m
pEB(J)
Thus there is a continuous and injective restriction map
re : O(y;*(US N B)y3, M}) — OUy N B, M}).
We set
Eje = rz(O(y;"(US N B)y3, M})) N O(UF N B, M})*=°
and view it as a K-Banach space with respect to the norm induced by w;,. Hence

the inclusion E;, C (9(U;r N B, M) is continuous but not a topological embedding.

Lemma 5.10. — The map V; restricts to a bijection V;*(Ej;) — Ej, whose in-
verse viewed as a map
Ejz — O(B)*1=°/O(B)®7=0

s continuous.

Proof. — If h is in the image of 7, then it has an expansion
h= > h®L]
pEB(J)
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and each h, has an expansion
hy, = Z au(m)u(m)
v,m€ely(v—mp)
with

w(ap(m)) + 7(m) — Z my; = w(au(m)) + (m) — xZni(u —p) — 00
i€J,j¢J i€J

writing, as before, each weight v = E?:o n;(v)e;. On the other hand, because h
satisfies the differential equations, we know that the homogeneous components of h
are multiples of the corresponding V ;(7m~*®*) f,| B) where J(v) = J. In fact, then, we
have

S (Y amum)eL=eVir},|B)

wEB(J) mel;(v—p)

for some ¢, € K, whereas the other coeflicients a,,(m) vanish. Now we see that

we) = inf (| inf {wleum) +r(m) —6-m) ~ws (VoW L1B))

>t (it feleu(m) +nlm) — 285m0} - ()

HEB(J) \mel;(v—p Py

. . w(p)
325, (e o) + nlm) = 225 3= )} = )
_w(p) - 4J
p—1
> inf (ol {wlau(m) +r(m) —x 3niv—m} —-n)

B(J I;(v—
HEB(J) \mel; (v =

_w(p)-4J

p—1

— 00 as v — oo (ie. as ) ;o ;ni(v) — o0).

Then f := 3 ,,)=s et f,|B converges in O(B)®7=0 and satisfies V;(f) = h.
Moreover

. w -HJ
wnf) = nf wles) 2 wia(h) - S2E
Hence the map V}l(E Jz) ANy 7,z is a bijection whose inverse is continuous. O

We observe that, since the (L, f,)|UJ N B are polynomials in the u;;, the weight
vectors ZHGB(J)[(LMfV)IUj' NB]® L}, for J(v) = J, do lie in Ej.

As a consequence of this discussion (mainly Prop. 3 and Lemma 10) we in particular
have the following map.
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298 P. SCHNEIDER & J. TEITELBAUM

Lemma 5.11. — There is a unique continuous linear map

Dy : Eje — QU /90U,
where j := #J, which sends the weight vector Z”GB(J)[(L“f,,)IUf NB]® L}, forv
with J(v) = J, to the linear form A, (n) := Resiz 0)E_u7.

B.
In section 8 of the paper in the proof of Theorem 8.6 the siz sentences on p. 120
starting “We rephrase ...” have to be replaced as follows:

Finally, in order to be able to apply Lemma 5.11, we have to reduce to the case
where € is “sufficiently overconvergent”. Fix an integer z > w(p)/(p — 1) and find
coset representatives v; for U }0) /U J(z). Then

BP; = (U} N B)F; = v (U} N B)F;.

Now define
fi= ((v,-yz)_lf)|BP]—~ extended by zero to G.
Then
f=> vy fi
Now, if u € Uj+ N B, then

fi(w) = f(viy®u) = 1% f(viy®uy™") = 17%e(viy®uy ") ® @o.
If we write f;|U;" N B = €; ® o, then &;(u) = m7%¢(v;y®uy~") is not only analytic,
it is visibly the restriction of the analytic function 7/%¢(v;4%.y~%) from the larger
disk y‘ﬂ”(U;r N B)y®. Hence ¢; € Ej . Treating the f; separately we are reduced to
considering a function f such that

— f is supported on BP; with fl[U N B =€ ® g, for some ¢ € Ej ;.
We rephrase the above discussion in the following way. We have the linear map
Ext; : O(U} N B, M})*=° — C*(G, P;; Homg (M;, Stay1-;))%=°
defined by )
Exty (€)(g) = {h_l(s(u) ® o) for g =uh with u € UZ NB,h € Pj,
- 0 otherwise .
Starting with the natural bilinear map

HomK(Mi, Homg (Mj, Sta+1-;5)) ¥ M_]’_ — Hompg (M, Sta+1-5)

an argument analogous to the proof of [Fea] 4.3.1 shows that Ext; is continuous. The
image Ext;(E; ) generates the target of Ext; (algebraically) as a G-representation.
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On the other hand, in section 6 after Lemma 4 we had constructed a continuous linear
map

Dj: Ejz — [Q4(X)7 /Q4(X)I Y.
The surjectivity of IU! therefore will follow from the identity
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