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INTRODUCTION AND RESULTS

In the paper [5] of the author a convergence theorem for 0-cochain of affinoid functions was
proved, which among others gives a proof other than the one of Liitkebohmert for the theorem
of “Thullen-Remmert-Stein” about the continuability of a holomorphic set in an exception
set of the same dimension. L. Gerritzen told the author that the aforementioned convergence
theorem is a corollary of a yet to be proved vanishing theorem for the cohomology H'(X, @)
which can be understood. Denote H)(U) the first cohomology group of the complex C%(U)
which associates with an (finite, affinoid) open cover of an affinoid space X the functions of
norm < p on respective intersections. In this work we show the following:

Theorem 1. For any p € R and any open cover U of unit polycylinder E™, the group
H)(U) vanishes. In particular the same applies to H;(E")I]

Theorem 2. Let X be a smooth (absolutely reqular) affinoid space over k. Then there is a
constant ¢ € k with 0 < |¢| <1 so that

c-H;(X) =0
for all p.

The example V(Y? + X3 + aX) where |a| < 1 of “deformed” cubic cuspidal shows (S.
Bosch) that one cannot choose ¢ = 1 in general and suggests that this phenomenon has
something to do with the singularity on the affine mode]E]. In fact we hav,

Theorem 2°. Let X be an affinoid space over an algebraically closed field k with smooth
affine model X. Then

HY\(X) = H(X) =0.

ITranslator’s note: perhaps the author meant the following. Let us consider the sheaf of functions of norm
< p on E™, then by general nonsense in topos theory we know that H' of this sheaf can be computed as
colimit of Clech H' of open covers. Therefore by the statement before, we see that H' of this sheaf vanishes
also. In fact, according to (reference de Jong, Van der Put) the sheaf cohomology on a rigid space can always
be computed by Cech cohomology

2Translator’s note: maybe the author was saying the non-vanishing of H pl (X) is due to the affine model
being singular.

3Author’s note: in a lecture Sir Gerritzen conjectured that Theorem [2|is equivalent to Theorem 2’.
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With a Riemannian removability argument, i.e., ball theorem (Kugelsatz) the prerequisite
“smooth” could be slightly weakened to “absolutely normal”. On the other hand it seems
hard to prove the analogue of Theorem [2| for higher cohomology groups. So far the author
has no concrete idea of how to remove the condition of “absolute”. A vanishing theorem for
H 2 would be interesting, e.g. if one considers the relation between Picard groups of X and
X under less special conditions as studied in [6], [7].

§ 1. DEFINITIONS AND PREPARATIONS

1. Let X = (X, A,-) be a rigid space as in [4], so there is an admissible open cover of X by
affinoid subspace, in other words an atlas of X ([§]). We use A to denote the ring of analytic
functions on X, and A C A the subring of functions with norm < 1. Let U/ be an open cover
of X, denote C*(U) the A-complex associated with (A, -). For p € RY, letﬁ

caw) = { (Fw | (Fw € CW). 1)) < r}-
where | | denotes the maximum of spectral norm. C§(U) is a A-complex. In the case of

p = 1 we denote it by C*(U, A). We use the usual notation Z5(U) (resp. Bs(U)) to denote the
subcomplex of cocycles (resp. coboundaries), and denote their quotient by H3(U). Finally
we set

H3(X) = li_n}H;(Z/l)
u
where the limit is taking over the system of all open covers.

2. From now on X will be an affinoid. We denote & V B the canonical common refinement
of two open covers and write U > B if U is finer than B. We use BNU to denote the induced
open cover of a subspace U C X.

Suppose for v =1,...,n we have

f,€Ae, <€ €|k,

then we set
U(fed) =\ {Ifl < et lfl = eal)
v=1
If € = ¢ these form the Laurent open cover ([I1]). Given fi,..., f, € A without common

zero and 1 < p € /|k*|, then call

Bp = (‘/y,p)(uzl,...,n)a Vu,p = {|f1|a sy |fn| S p|fy|}

4Translator’s note: the author used C?(U) but the translator has changed the notation to indicate the
relevance of p.

STranslator’s note: due to the translator’s mistake, the curly V in the original paper (standing for an
open cover) has been wrongly denoted as curly B here. The reader should be aware that from now on there
will be plenty occasions where the elements of curly B are called V;.
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the standard rational cover of X ofiﬂ with radius p. More generally given B = (V})(;) any
rational open cover of X, i.e. an open cover with rational subdomains

Vi {01 < Ll }
then for 1 < p € \/|k*| we set

When p > 1 we call B, := (V)@ an inflated open cover of X. The inflated open covers will
be used for two essential reductions.
We treat the first one immediately. We recall the following

Satz 1. ﬂ[ll],[lZ]ﬂ Let B be an open cover of X with special subdomains
Vin = { fj(Z)

and denote the family fJ@ by f. Then the Laurent cover U = U(f,1,1) has the property that
for any U € U the open cover BN U 1is formal.

’ < 1aj: 15"'7mi}7ﬂ€ {_171}m1

From this Satz one obtains

Satz 2. Let B, = (Vin,p)e) be an inflated open cover of X. Then there is an open cover U
of X with special subdomains, such that for any U € U there exists a formal open cover M
of U so that

BNU>M>B,NU

Proof. Let

vi={|A
We may choose m € N so big such that
Vip W{lgil < p7™} =2, ]gi| < p™

for all 7 and set

Pim={lgl <p ™}, Pipi={p"" < gl <p'por—m < p<m,
Pi = (Pi#)(\#\ﬁm)? P = \/'PZ

Let P € P indexed as (j;)(;), then we set

o]
m7p::{ fl i

< p“l} for p; > —m;

goee ey

%] otherwise.

STranslator’s note: the author used f without underline, here we add an underline to indicate it is
associated with an n-tuple of functions (without common zero). There are also other typos in this article,
we will just make the reasonable correction without note. The reader is encouraged to read with a grain of
salt.

"Translator’s note: perhaps we should use the word Proposition instead of Satz as we are translating. But
the translator decided not to do that for some reason.

8Translator’s notice: the translator was not able to find any discussion of formal open cover in [12]. In [IT}
Page 259] formal open cover of an affinoid is introduced.
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For all we have
ViﬂPCWi,pCVi,pﬂP,

in particular Mp := (W p)q) is an open cover of P with special subdomains. According
to Satz[I], there is a Laurent cover Lp of X such that for any L € Lp N P the open cover
Mp N L is formal. Finally one can set

U:=Pv (P\E/PEP)

and for U=PN(...) e weset M :=MpnU. O

3. We formulate another important property of inflated covers in

Satz 3. Let U. be an inflated open cover of an affinoid space Y and ® :' Y — X a finite
morphism. Then there is an open cover M of X with ®~1(M)' > U..

We denote by B’ the refinement of B by decomposing elements of B into its connected
components.

Proof. (c.f. [3, Satz 4.4]) We do induction in n, where i = (U, )(y=1,....n) With trivial beginning
n = 1. Assuming it for n — 1 with n > 2, let

Un = Ails s [fmaal < 1fiml} -

Let p,o € y/|k*| with 0 > p > 1 and o - p < e. Then there is a B with

V= (Uil At 1l S plfl}, p=1oom—1
Vm = {|f1‘7""|fm—1| S p-0o- ’fm|}

a rational standard open cover with radius > 1. Now by [5], Satz 4.2] there is an open cover
M = (W) of X with @~ H(M)' > B. We have

Vin CUpe, V,NU, =@, p=1,....,m—1

Let ®1(1;); be the connected component of ®~(W;), so we can choose a refining map
p(-, ) with @1(W;); C V4.5 For u(i, j) < m the induction hypotheses can be applied to

Uun ®71<Wi)j7 (I)il(m% — m
Let M, ; be a corresponding open cover of W, then we set

MZ' = V Mi’j.

w(i,g)<m

The open cover of X formed by all elements of all M; is what we are looking for.ﬂ 0

9Translator’s note: we need to distinguish two cases depending on whether there is an index i such that
for all j we have wu(é,j) = m. If no such an i exists, then we are done. Otherwise we just add in W;.
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4. Finally we note a result of Kiehl ([I0, proof of Satzes 1.12 and conclusion]), which is
inevitable for the proof of Theorem [2]

Satz 4. Let X be a smooth affinoid space. Then there is an atlas of X whose members are
irreducible subdomains (Y, B) with the following property: for anyy € Y there ezists a finite
morphism:

¢:Y - E"=(MaxT,T), n=dimY,

and an element b € B, whose minimal polynomial 1 € T[Z] has discriminant f with

f(é(y)) # 0 and so that
Tt Z)] () = By(s).-

Remark 1. Specifically for e € y/|k*|
Yigr(ize = VIQ) N EHS

[fI=e

The analogue for affine spaces over an arbitrary ground field x (i.e. space Spec A, where
A is a k-algebra of finite type) might also be true. We restrict ourselves to the case which is
required later by the proof of Theorem , where « is algebraically closed.

Satz 4°’. Let Z = (Z, B) be an irreducible smooth affine space over k. Then for every point
20 € Z there exists a finite morphism

6:7— A d=dimZ,

so that the fiber ¢~ (p(20)) is reduced. Specifically there is an element b € B, whose minimal
polynomial 2 € k[ X][W] with respect to

¢ = k[X1,...,Xd = B
has discriminant f with f(¢(z)) # 0 and
RIX] [W]/(Q) = By (p).

Hilfssatz 5. Let (Z, B) be a given reduced closed subspace of dimension < d in A" =
Spec(k[X1, ..., Xgin]) containing the “origin” zy, suppose n > 1 and dy,...,dp,1q1 € NT.
For any a € k¥=1 we consider projection (depending on a)

7 Z — AdTrL
given by
m™(X,) = (X, —ay - X{ )z v=1,...,d+n—1.
If w is finite, denote Y = (Y, A) the image of Z (with its reduced structure) and ¢ : Z —'Y
the morphism induced by w. Then we have

(o) There is a (Zariski-) open subset @ # U C A" Lso that for any a € U the morphism
T 18 finite.

(B) If dim Z < d or n > 1, then there is an open subset @ # U C A" such that for
any a € U we have ¢~ (é(20)) = {20}

(v) If all d, > 1, 7 is finite, o~ (d(20)) = {20} and the images of X1,..., X4 form a
reqular system of parameters of By, then the images of Xi,...,Xq in Ay, also
form a regular system of parameters. In particular, Y is also regular at ¢(zo) and
A¢(ZO) ~ BZO.
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@) Ifn =dy = ... = dygin1 = 1, Z is irreducible of dimension d and regular at z.
Suppose f € k[Xq,...,Xq11] is a prime element precisely defining Z such that
of

8X (zo):5V7d+1, 1,...,d—|—1,

then there is an open subset @ # U C A such that for such a € U the fiber 7= (m(20))
18 reduced and Z is regqular at all of its pomtﬂ.

§ 2. PROOF OF THEOREMS

1. In this section, let X = (X, A) be an affinoid space. In individual subsections there will
be more conditions on it.
From Tate’s proof of acyclicity for formal open covers ([12, Lemma 8.4]) we get

Satz 5. For each formal open cover U of X and p € RY, the supplement complex C’;(Z/{)
gwen by A, = {a|la| < p} is acyclic.

Proof. Following the notations in [12, page 274-275], here we also get a resolution
0— C5(P) = C5(P) = Cs(U) — 0,

because 1 — f - S is also non-zero divisor in /T[S], hence the homotopy to 1 — f - .S of A,(S)
is isometric with respect to ||, and secondly after [2, Satz 5.1]

Ap(So) = (A(f 1),
is surjective. Finally the null-homotopy given by Tate
5:C*(P) — C*(P)

not from C§(P), how to get directly from the defining formula sees, if one still observes, that

’Z oW gy

= max ‘a@|.

The following argument allows us again to descend an inflated cover to “any” covers.

Satz 6. Let p € R%,, g € NT be arbitrary. If there is a ¢ € k with 0 < |¢| < 1, so that for

any inflated open cover U. of X and any f € ZI(U.) there exists an open cover B > U., such
that

c-fls € Bg(l’)’),
then
c- HI(X) =0.

0 ranslator’s note: perhaps the author meant regular at all of 7= (7 (20)).
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Proof. The system of all rational covers is cofinal due to the main result of [8]. Let & be an
arbitrary open cover of X. For 1 < e € y/|k*| consider the diagram

a1

cr\uU,) —— z1U,)

o | |

cL W) 2z

where the vertical arrows are restrictions and all A-modules are equipped with the canonical
Banach topology. Since each U; is a Weierstrass domain in U; ., 877! has dense image; as
0771 and 977! are open, therefore 39 also has dense image. Now for any f € Z1(U), there is
ageCIHU) and h € Z9(U.) with

f=0""g) = B(h).

By decreasing € > 1 we can even assume that h € ZI(U,), see [5, Hilssatz 4.3]@ Therefore
it suffices to show that c - h becomes zero after restricting to a refinement of U,. This is the
case by our condition. 0

2. We now show our first “substantial” result.

Satz 7. Let X = E" be the unit polycylinder, then for each Laurent cover U = U(f,1,1) of
X we have a short exact sequence

0= A% L B\ = 2 WU) — 0.

The homomorphism ¢ has a left inverse m such that the bijection 0°|ker » 18 an isometry with
respect to | |.

We first show that Theorem [I] follows from this Satz. According to Satz[I] and Satz[7] we
see that H pl Uu) = qﬂ for any open cover U of E™ with special subdomains. Now let B be
some open cover by rational subdomainﬂ and f € Z ;(B). As in the proof of Satz |§| above,
one can reduce the proof of the claim f € B; (B) to the case where f is the restriction of
an element f' € Z)(B.) with some € > 1. Let U be as in Satz [2| and to U € U one get

a formal open cover M of U with the property in the mentioned Satz. Now Satz [5| gives
f'Ilm € Bj(M), hence also

flsov € By(BNU).

Because H,(U) = 0, it follows — c.f. the proof of Hilfssatzes 3| — that f € B;(B)E. An
almost identical argument settles the case of an arbitrary open COVGIH B = (Vi)i=1,..5)-

Hvanslator’s note: unfortunately it seems that the reference is not available online. However this state-
ment seems easy to prove anyway. It is crucial that we are considering cochains with norm less than (no “or
equal t0”) a fixed real number p.

2Tvanslator’s note: here we need the auxiliary Lemma

BTranslator’s note: this is not necessarily a rational cover, at least not from the definition.

4 Translator’s note: once again, we need to use the auxiliary Lemma

B Translator’s note: the author should say it is an open cover by affinoid subdomains in order to apply
the Theorem of Gerritzen and Grauert cited.
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Due to [8, Satz 3.6], each V; is a union of rational subdomains Vi(j), j=1,...,m; of E".
According to previously proved casﬂ, to each (fiu)uy € Z,(B) there exist

(f g € CS((\/;("))(;::E,...;;))
with
fu= fi(J) _ fl(J ) over Vi(J) N V}(] )7
so that the fi(j), j=1,...,m; glue to an affinoid function f; on V; and so that (f;)) € C(B)
whose coboundary is (fi;).j)-

Proof of Satz[7 Let us denote n = d+1 > 0, i.e. A = T,(Y). We can assume that U is
of the form U(w, €, €), where 1 > ¢, € \/|k*| and w, € Ty[Y], p=1,...,m are Weierstrass
polynomials of degree s, > qﬂ The projector 7 is obtained in the following way. Let
Upm = {|w,| > €, p=1,...,m}
and (fi)u) € C°(U). Then by [5, Satz 2.3] we have a unique decompositionﬁ
forl o=y = h+ ),
v<0

where w = [Jw,. Finally we define

m((fi)@) = h-

By construction 7 is a contracting projector. We now prove thaﬂ

|(fi)(i)| < |a(fi)(i)| if h=0.

By passing to the residue class of T} it suffices to prove the inequality when d = 0, after
a base change of the ground field we can also assume that k is algebraically closed. Let
P = P!(k) with its usual holomorphic structure, and let

U'={e, <|wu| <00, p=1,...,m}
an affinoid subdomain of P with the Atlas U/(w~!,1,1). We have
U‘/w71|21 C Uym C U'.

Thus fom naturally has an affinoid continuation f’ on Uﬂ such that f'(c0) = 0. Then
(fi)(1<i<2m) and f’ defines a 0-cochain associated with the open cover (U;)<i<am)U U’ of P.
Because

UiﬂU’:UiﬂUgm for < 2™

it suffices to show:

16Translator’s note: the previously proved case exactly is open cover by rational subdomains.

" Translator’s note: the author forgot to mention that the w,’s should have norm 1.

I8Translator’s note: since the reference is not available online, the translator proved the related statement
in the appendix, see Lemma

9 Translator’s note: the opposite inequality is obvious.

20Translator’s note: the translator does not understand the author’s expression. Fortunately, the trans-
lator has a simple argument to show that fom can be continued to U’, see Lemma
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Satz 8. Let k be algebraically closed and (U;)(1<i<n) be an open cover of P. Then for any jo
and xo € Uj,, then projector p with

p((fi)@) = Jio(20)
splits the following exact sequence

P
0— k—— COU) 6—0>BI(Z/{) —0,

and Olker p is an isometry.

Proof. We may assume that all U; are connected and n > 1. Without loss of generality let
Jjo =n, xg = 00. After renumbering there is an m with 1 < m < n such that

el <= m<i<n.
Let p € |k*| be big enough, so that

OUiC{|Y|§p}::K, P\K C ﬁ U,.

i=1 i=m+1
Following the notations in [5, § 2.3] for 1 <i < m set

U; = DO\ JD", m; > 0. (*)
=1

There is a similar presentation for m < i < n, where D&Y C are disjoint “open” discs
and D® = P, especially m; > 0. For each i let

fi=hi+ fi-
be the decomposition corresponding to , where h; is holomorphic on D® and fi— is
holomorphic on

P\ JDU with f;_(c0) =0.
=1

If we set
B=UNK, (9:)a = (fi)uls
then by [5, Satz 2.5/
Gi(K,Vi)— = fi—, |9:(K,Vi)—| < |a(gi)(i)|-
After replacing f; by f; — fi— we can reduce to the case that f; ~ = 0. Then it follows from
the conditionﬁ that for j > m- we have f; € k-

|fil < ‘a(fi)(i)

hence we are reduced to the case where f; = 0 for j > m. We then notice that for U;NU; # @

we have
|(fi = f)lvino, | = 1(fi = £l ponpw |- (**)

2l Translator’s note: perhaps by k the author meant A'.

22Translator’s note: this we can see via exploring more on the decomposition mentioned above and the
explicit maximal principle. One just need to be careful and check the inequality case by case.

ZTranslator’s note: the author perhaps was referring to the condition that f,, = 0.

)
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Now to every maximal element D) among DY) with j < m regarding “C” there is a > m
with U, N U, # &, so that implies that |f,| < |8(fi)(l-)‘. Finally applying [5, Hilfssatz
2.4]@ to every connected component of

.U,
j=1

and notice (@ we get that
max | f;| < [0(fi) |

1<j<m

O
0

Remark 2. The proof of Satz [7] naturally generalizes to deduce that for each open cover
U=U(w,e €) with ¢ <1 of a reduced affinoid space X x E' the group H ) (U) vanishes.

3. For the convenience of the reader we formulate in advance

Hilfssatz 9. Let X be a reduced affinoid space with an open cover W = (W;)(es). If there
is b € k* with |b| < 1, so that to every inflated open cover U, of X and every f € Z}(U.)
(p € R’jr), there exists an open cover B; of W; with

Bi>UnW;, b-fls € B;(Bj) for j € J.
Then there is ¢ € k* with |¢| <1 and
c-H)(X)=0
(Here ¢ does not depend on p, if this applies to bEI)

Proof. According to Satz [] it suffices to show that ¢ can be chosen that for an open cover B
of X such that B > U, we have ¢- f|g € B}(B). We reduce to the case where B; is of the
form B N W; for some open cover B > U, of X. To that end, for & # I C J let

W= (\W;, Br=\/(B,nW)).
jel jer
The family B whose elements consists of all of elements of B; is an open cover of X with
B>U, BNW;> B;forjeJ
Now let (B;)(y = (BNWj,)). According to Banach’s theorem

o om) 2 71 m)

has a right inverse with norm < |a™!|, where a € k* N ks sufficiently small. We show that
one can choose ¢ := ab. We finish the proof in the following. Let f € Z}(U.) with

b- flsow, = (97

24Translator’s note: even without the reference one should be able to finish the rest of the argument easily.
In one sentence, we just keep trying with maximal principle and ultra-triangle inequality.

2>Translator’s note: perhaps the author meant that ¢ can be defined in terms of b without involving p as
long as the b satisfies the condition above. But as one can see the condition intrinsically involves p.
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where (g ))(2-) € C)(BNWj;). Then by the way it is defined, we have

g(j’t)\wjmwmw = g,(j) - gz(t)

is an elemen (9Y") 0 € Z1(W) and hence
a(9") iy = Ol95) )
for some (g;) ;) € Co(W). For (h;)u) € C)(B) with
hilw,w, = ag? — o]
we have ab - f = 9g(h;) ). O

Proof of Theorem[Z Due to Hilfssatz [3] we may assume that the atlas satisfying conditions
in Satz {4 is = {X}. Since the Zariski topology on X is Noetherian, it follows from Satz
that there are finitely many finite morphisms

S, X - E", o=1,...,s

as in Satz 4| with elements a, € /(i, minimal polynomials €2, and discriminants f,, so that
V(es(fo) = 2.
o=1

Then there is 1 > € = |b| € |k*| sufficiently small, so that
W=Wo)o), Woi=2, ({Ifs] = €}),

is an open cover of X. Then for any open cover § of £ and any ¢ > 0,0 =1,...,s
65(fo) - CUDS)) T Y ¢5(CUS)) - a,
0<v<deg Qs

c.f. [5, Page 5%58]@. By Theorem |1|and Satz , for every f € Z)(Uc) where U, is an inflated
cover of X and for every o there exists an open cover S of E" with ®;'(S())" > U, and

b flozts@yrw, € By(®,1 (S nW,).

Let

then for all o we have
b+ flsoaw, € BY(BAW,).
The assumption of Hilfssatzes |3| are thus verified. O
26Translator’s note: observe that the function defined above glue to a function over W; N W;

2TTranslator’s note: observe again that these functions glue.
28Translator’s note: once again, the translator has to work this out himself, see Lemma
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Proof of Theorem 2’. This proof is largely analogous as above. By arguing with irreducible
components of X we can reduce to the case where is irreducible. According to Satz 4’,
we get finitely many finite morphisms

O, X > E", o=1,...,s

with elements a, € E, minimal polynomials SNZ(, and f; as in Satz 4’, so that

s

By a main result of [9], the number of fibres of ®, and ®, are the same. With the notations
in the proof of Theorem [2| we can choose b = 1; it follows

fleaw, € By(BNW,).
By Satz |5 H,(W) = 0, hence we have f|z € B;(B).lﬂ O

APPENDIX A. TRANSLATOR’S FINAL NOTE

The translator thinks it would be helpful to record some auxiliary lemmata here.

Lemma A.1. LetU and B be two open covers of a site X, let F be a sheaf of abelian groups
on X and let [f] € H'(B,F). Suppose that

(1) H'(U,F) =0 and;

(2) for each U € U, we have [f]|pnv = 0.

Then we have

in H' (B, F).

Proof. One may consider the double complex given by refinement of i/ and B and do a chase
diagram argument.
More concretely (which might be more confusing), let us fix some notations. Suppose [f]
is represented by f;,;, € F(Bj, N B;,). Then by condition (2), there exist f; € F(U; N B;)
such that
fioin = o — fi over U;N Bj, N B,,.

Jo J
Then we see that g;-oil = f;o — f]“ glue to g € Fu,,nu;, which is easily checked to be a
cocycle in H'(U, F). Therefore by condition (1) we can get g* € F(U;) such that

g =g"—g" over UjNUi,.

Finally let JA";Z = f; — ¢* € F(U; N Bj), we just observe that these glue to give sections
fj € F(B;) whose Cech differential is exactly fj,;, € F(Bj, N Bj,). O

29Translator’s note: it seems that by X the author meant the smooth reduction of X. However, the
translator thinks the argument will be neater if one think of X as an affine smooth formal model of X.
Therefore, from now on, we treat X as an affine smooth formal model of X.

30Translator’s note: the author has implicitly used auxiliary Lemma here.
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Lemma A.2. Letn=d+ 1. Letw € To“d<Y) be a norm 1 Weierstrass polynomial of degree
s > 0. Then every element f € T,(S)/(1 —w -S) admits a unique decomposition

f:}H-ZrVS” mod (1 —w-S),
v>0

where h € T, and all the r, € Ty[Y] are of degree < s. Moreover we have the following
inequality between the norms:

bl < |f1.

Proof. This follows from Weierstrass division, c.f. Theorem 8 in Bosch’s Lectures on Formal
and Rigid Geometry. Details to be added. U

Lemma A.3. In the situation of Satz[7, we can analytically continue fom over U’.

Proof. Over U, |’w >1, We see that fom =Y, .o rvw” naturally converges to an analytic function.

We also observe that, since w € K [Y] is a norm 1 Weierstrass polynomial, |w| < 1 <=
Y| < 1. Therefore we see that U|Iw|§1 = U|/Y|§1’ and fom is already given there. On the

overlap, namely U|’w|:17 these two functions coincide by our condition. O

Lemma A.4. Let A be an irreducible n-dimensional affinoid algebra over a non-archimedean
field K. Assume there is a finite morphism T, — A and an element a € A° with minimal
polynomial 2 € T2 [X| of degree d whose discriminant is f € T such that

Tzl /([ = A[f 7). (**%)
Then for every affinoid subdomain Sp(B) C Sp(T,,) we have that
f-(A&r,B) C Y B°-a”.
0<v<d
Proof. Step 1: we first prove this when n = 0. In this case, due to the fact that OxNK = O,

we can assume that K is algebraically closed. Let us reset the situation. So let L = Hle K;

be a finite K-algebra where all of K;’s are isomorphic to K. Let y = () € Op, = [, Ok..
Then the minimal polynomial €2 of y over K is given by

d
Q= H(m — i)
i=1
To make the problem less trivial, let us assume that the discriminant of €2:

f=1]w—w)#0.
i#j
So the condition [*¥ translated to that L = K[z]/(€2). Finally let a = (o) € Op =
1, Ok,, then we know that o - f = Y 0<vea By - y” for some f; € K. We need to show that
in this case, 3; € Ok. To that end, we simply observe that we have a set of equations

Loy yi - yg_i Bo - f
Loy ys s Bi | |aa-f

M =

Loyg v - ygfl Ba—1 aq - f
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Since f = (det M)? and M, M“® has coefficients in O where M is the adjugate matrix of
M, we see that §;’s are in O.

Step 2: now we have to use Riemannsche Hebbarkeitssatz. Let a € (A®7, B)°, then due
to condition ¥ we see that

fra= Z Bi-a” over Sp(A®r, B)\V(f)

o<v<d

for some 3; € B[f!]. By previous case we know that 3; remains norm < 1 on Sp(B)\V (f).
By Riemannsche Hebbarkeitssatz we know that ; € B° which is what we want to show. [J

Acknowledgement. The translator would like to express his gratitude to his advisor Jo-
han de Jong and his friend Nan Ge for very helpful conversation about German grammar
and math concerning the original paper. This translation can never be done without their
warming encouragement.
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