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Galois equivariant functions on Galois orbits in large
p-adic fields

VICTOR ALEXANDRU (*) — MARIAN VAJAITU (*%*)

ABSTRACT — Given a prime number p let C,, be the topological completion of the algebraic
closure of the field of p-adic numbers. Let O(T") be the Galois orbit of a transcendental
element 7 of C, with respect to the absolute Galois group. Our aim is to study the class of
Galois equivariant functions defined on O(T') with values in C,. We show that each function
from this class is continuous and we characterize the class of Lipschitz functions, respectively
the class of differentiable functions, with respect to a new orthonormal basis. Then we discuss
some aspects related to analytic continuation for the functions of this class.
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1. Introduction

Let p be a prime number, Q,, the field of p-adic numbers, @p a fixed algebraic
closure of Qp, and C, the completion of QQ, with respect to the p-adic absolute
value | - |. Let O(T') denote the Galois orbit of an element 7" € C,, with respect to the
Galois group G = Galeon(Cp/Qp). The class of Galois equivariant functions plays an
important role in the study of generating elements for some classes of closed subfields
of C,, see [5], and in the study of p-adic measures on the orbits of elements of C,,
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see [2]. The problem of characterization of Lipschitz functions in the case of local
fields by using various bases has been studied by Amice and Fresnel [6], Barsky [8],
Helsmoortel [10], and de Shalit [9]. A study of the C,-Banach algebra of Lipschitz
functions on arbitrary compact subsets of C, has been presented by one of the authors
in [14]. In this paper, we complement their results for the class of Galois equivariant
functions defined on Galois equivariant compacts of the Tate fields. We are interested
in studying the class of Galois equivariant functions defined on the Galois orbit of
a transcendental element of C, and to characterize the class of Lipschitz functions,
respectively of differentiable functions, with respect to the orthonormal basis that has
been introduced in [3, 12]. Also, the problem of analytic continuation for the functions
of this class is considered.

The paper consists of three sections. After this introduction, Section 2 contains
notation and some preliminary results. In Section 3, we present the main results of
the paper. Precisely, Theorem 3.3 says that a Galois equivariant function f defined
on the Galois orbit of a transcendental element of C, with values in C, is continuous
and has a representation as a series with respect to the orthonormal basis mentioned
above with coeflicients in the field of p-adic numbers. We give sufficient conditions
for such a function to be Lipschitz or differentiable. The conditions depend only on
the coeflicients of the development of f in the orthonormal basis and on a sequence
of invariants associated with 7'. Analogous problems are studied in Theorem 3.5 for
Gk -equivariant functions defined on the Galois orbit of 7" with values in C,, where K
is a finite normal extension of Q, and Gx = Galeon(C,/K). In the case when T is a
normal element, that is, Qﬁ"] is a normal extension of Q,, any continuous function
defined on the Galois orbit of 7" with values in C, is a uniform limit of a sequence of
functions, which are representable as series in the same orthonormal basis but with
coeflicients in some finite and normal extensions of Q. In the final part of the paper,
we study the problem of analytic continuation for the functions from the class of Galois
equivariant functions defined on Galois orbits with values in C,, see Theorem 3.6.

2. Notation and preliminary results

Let p be a prime number and let Q, be the field of p-adic numbers. Let @p be a
fixed algebraic closure of @, and let C,, be the completion of @p with respect to the
p-adic valuation v, see [3,4,7,11, 13]. Denote by | - | the p-adic module on C,, where
|x| = (%)”(x), for any x € C,. Let G be the Galois group Gal(@p/(@p) endowed with
the Krull topology. We know that G is canonically isomorphic to Galeon (Cp/Q)p),
which is the group of all continuous automorphisms of C,, over Q,. In the following,
we shall identify these two groups.
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For any closed subgroup H of G, we denote
Fix(H) = {T €Cp:o(T)=Tforallo € H}.
Then Fix(H) is a closed subfield of C,,. If T € C,, denote
H(T)={0€G:0(T)=T}.

Then H(T) is a subgroup of G, and Fix(H(T)) = Qﬁ"] (see [3,4]), which is the
closure of the polynomial ring Q,[7] in C,. We say that T is a topological generic
element of QXT]. Any closed subfield K of C,, has a topological generic element, i.e.,
there exists 7 € K such that K = Q]T], see [3, Theorem 1.2] and [11, Theorem 2].

Let T be a transcendental element of C, and let O(T) = {o(T) : 0 € G} be
the Galois orbit of 7. The map o » o(T) from G to O(T) is continuous and it
defines a homeomorphism from G/H(T) to O(T). Then O(T) is a compact and
totally disconnected subspace of C, and the group G acts continuously on O(T): if
oce€Gandt(T) € O(T),theno x t(T) = (o1)(T).

In what follows, we recall the notions of distinguished pair and distinguished
sequence that were introduced by the first author, Popescu and Zaharescu [3]. For any
a € @p W_ezdenote by dima = [Q,(x) : Qp] the dimension of «. We say that a pair
(a, B) € Q,, is a distinguished pair if:

(a) dima < dim §;
(b) ify € @p and dimy < dim 8, then |8 — | < |8 — y|;
(c) if y € Q, and dimy < dima, then |8 —a| < |B —y|.

Now, if (a, B) € @; is a distinguished pair, then dim « is a divisor of dim 8, see
[3, Corollary 1.5] and [12, Remark 3.3].

A sequence {oy, },>0 of algebraic elements of @p is called a distinguished sequence
if:
(@) ag € Qp§
(b) the pair (a,—1, @0y is distinguished for any n > 1;
(©) |y —ap—1] = 8p—1 — 0, whenn — oo.

It is known that the limit of a distinguished sequence is a transcendental element of C,,
and any transcendental element 7" of C,, is a limit of a distinguished sequence. The
sequence {3, }»>0 defined above is strictly decreasing to 0 and it is an invariant of T,
that is, it does not depend on the distinguished sequence that converges to 7', which
means that it depends only on 7', see [3, Remark 2.4].

Let f, be the monic minimal polynomial of o, over Q,, where {a,},>0 is a
distinguished sequence that converges to a transcendental element 7" of C,. Denote
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D, =dima, = deg f,, forany n > 0. Also, the sequence { D, },>0 is an invariant of T'.

Let + be the subset of N®N) which consists of elements S = (50,81,-++,81,0,...)

such that s; < Dgfl , for any i > 0. On the set N(Y) we have the anti-lexicographic
1

order. More precisely, for any s = (so, S1,...,84,...) and 8" = (54,57, ...,5,,...)

in NN we have s < s if and only if there exists a natural number k such that s; = s/
for any i > k and s < s,/c. With this order, N®™) becomes a well-ordered set. We
consider # as a well-ordered set with the induced ordering of N™)_ To any element

s = (50,51,..,52,0,...) € s we associate the polynomial Hy = f;° 1}’ -+ f" -+ -.
Denote
Hy(T)
My = My(T) = =,
pis

where g5 = [v(H,(T))] and [x] stands for the integral part of x.
Cramm. Lets = (89, 81,...,54,0,...) € A. Then

deg My = soDo +s1D1 + -+ 8,Dy < Dyy1, foranyn > 0.

. D; . L
Since s; < =5+, we have s; D; < Dj 41, forany i > 0. Because D; is a divisor of

Dj 1, it follows t}llat Diy1—siDj > Dj,s0 Di+1 > D;(s; + 1), foranyi > 0.

Now, we will prove the claim by induction on n. It is clear that Dy = 1 and
soDg = s9 < D;. Letus suppose that s¢Dg + s1D1 + -+ 4+ sp—1Dp—1 < Dy. Then

soDo+s1D1+ -+ su—1Dy—1+ 52Dy < Dy + 55Dy, < D41,

which proves our claim.

Let 5,5’ € 4 be such that s < s’ with respect to the anti-lexicographic order
on 4. From the definition of the anti-lexicographic order on # and the claim we
deduce that deg M; < deg My. We put the elements My, s € +4, in a sequence
(Mo, My, ..., M,,...) according to the order of + and, by [3], we have the following
result.

ProposiTiON 2.1. Let T be a transcendental element of C,. Then, there exists a
SJamily {Mpy}n>o of polynomials in Q, [T, such that:
(i) degM,, = n foralln > 0;

(i) L < |M,(T)| < 1;

(iii) any element f of the field QT[T] can be written uniquely as a series in the form
f =2 ps0 @n My, where {an}n>0o is a sequence of elements of Qp such that
limy, 00 an = 0. Moreover, we have | f| = sup,,»o |an My (T)|.

(v) If Kt = QP\[T] N @p, then K7 = QP\[T] and Gal(@p/KT) is canonically isomor-
phic to H(T).
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A subset D € C,, is G-equivariant or Galois equivariant provided that o(x) € D
for any 0 € G and any x € D. An example is the Galois orbit O(T'), where T € C,,.
Another example is

B[O(T). |p|'**] = {z € C, : dist(z, O(T)) < |p|'*¢}, foranye > 0.

A function f : D — Cp, where D is a Galois equivariant subset of C,, is called
G -equivariant or Galois equivariant if f(ox) = of(x),foranyo € G and x € D, see
[1,4,5,14]. Finally, let K be a complete subfield of C,. Denote by Gx = Galeon(Cp/ K)
the Galois group of continuous automorphisms of C, over K. If instead of G we
consider Gk, then we define in a similar way the notions of Gg-equivariant subset
of C,, respectively of Gg-equivariant function.

3. Main results

ProposiTioN 3.1. Let T be a transcendental element of C,, and let F € Q,[X] be
a polynomial of degree n > 1. Then F is a Lipschitz function on the Galois orbit O(T)
of T and its Lipschitz constant Cf is bounded by |F'(T)| < Cp < ||I;~(_72||, where the

root a € @p of F is the closestto T.

Proor. It is clear that F' is Lipschitz on O(T'). Now, for the sake of simplicity, we
suppose that F is monic and F(X) = ]_[:7=1 (X —a;), where aq, a5, ...,0, € @p are
all the roots of the polynomial F'. Also, we can suppose that

1 T —oq| =T —az| =+ < |T —anl.
Denote F;(X) = ]_[;’ZIH(X —«j), forany 0 </ <n.Forany o € G \ H(T) we have
F(T)=F(T) _ (I —a)Fi(T) = (0T —a) Fi(T)

T —oT T —oT
(0T —ay))Fi(T) — (0T —a1) F1(oT)
+
T —0oT
F(T)—- Fi(cT
= Fi(T) + (6T —ay) I(T)_UIT(U ).
It follows
o F(T)— F(oT) Smax{|Fl(T)|’|T_O_1al|.‘Fl(T)_Fl(O’T)‘}.
T —oT T—oT

We consider Fj instead of F in the left-hand side of (2), so we have

Fi(T) — Fi(aT) F(T) — Fz(OT)'}_

3
) T —0oT T —0oT

< max{|F2(T)|, |T — 0_1a2| .
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By (2) and (3), we deduce

F(T)— F(aT)
T —-oT

smuhﬂamw&nmwT—o*mL

| F2(T) — F>(oT) ‘}
T —oT '

“ ‘

IT —o |- |T — o 'ay|

By using an iteration process, as in (2)—(4), we see that

F(T) — F(oT)

T oT < max{|Fy(T)|.|F2(T)| - |IT —0 " ]......

(5) ‘
IT —o Yoy|-|T -0 tay| ... |T — 0'_105,,_1|}.
From inequalities (1) and (5), it is clear that

1 F(T)— F(oT)
wam" T—oT

1
E b
|T—061|

therefore Cr < \|7€£2|| .WhenoT tendsto T in |W| < Cp,wehave |F'(T)| <

CF, and this completes the proof of the proposition. ]

Remark 3.2. Let T be a transcendental element of C,,, which is Lipschitz (that is,
limg_s¢ |N(8Te)\ = 0, where N(T, ¢) is the number of open balls of radius ¢ that cover
the Galois orbit of 7'), and let {c, },>0 be a distinguished sequence that converges to 7'.
Let fn = Irrg, (a,) be the minimal polynomial of a;, over Q,. We know that

L

(see [1,4]). So, by Proposition 3.1, we have

. Cy,
im = 00,
n—o0 | fu(T)|

which means that Cy, is growing faster to infinity than | £, (T)|.

THEOREM 3.3. Let T be a transcendental element of C,. We have:

(i) The set of Galois equivariant C,-valued functions defined on O(T) coincides
with the set € (O(T'), Cp) of continuous Galois equivariant C,-valued functions
defined on O(T), and is isomorphic with Q,[T'] as Q,-algebra.

(ii) Let f : O(T) — Cp be a Galois equivariant function and let f =}, o an My be
its representation as in Proposition 2.1, where {a, }n>0 is a sequence of elements of

i — lan| . .
Qp such that lim, o a, = 0. If the sequence { |T—nyn| 0 i uniformly bounded,
where Yy, is a root of My, which is the closest to T, then f is Lipschitz. Moreover,

lan|

if limy, o0 T = 0. then f is differentiable on O(T).
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Proor. (i) Let f be a C,-valued function defined on O(T') that is Galois equivari-
ant. We have f(0cT) =of(T) = f(T)foranyoc € H(T) ={c € G :0(T) =T}.
It follows that f(T) € Fix(H(T)) = Qﬁ]. The function f is clearly continuous if
J(T) € Qp[T] and every other f € Qﬁ’] is a uniform limit of such functions. In
fact, f(T) =), anM,(T) by Proposition 2.1 and then f(x) =Y, . anMy(x),
for any x € O(T)._The isomorphism of Q,-algebras is given by the map_f v f(T).

(ii) Let C > 0 be a positive constant such that % < C, for any n > 0. We have

f(T)— f©T) Z“ My (T) — My(oT)
T—0oT " T —oT

(6) , foranyo € G\ H(T).

n>0
By Propositions 2.1 and 3.1 we find that

My (T) = My(@T)| _ 1
T=oTl  ~T—pl

Therefore, by the hypothesis and (6),

S = fOD] _ o lanl
T=oT] =517l

which means that f is Lipschitz and its Lipschitz constant is < C.
Again, by Propositions 2.1 and 3.1, we have

Mp(T) _ 1
IT = ynl = IT — val
Then, by the hypothesis, we know that the series ano an M, (T) is convergent and,

by a classical argument of analysis, we infer that f is differentiable and f'(x) =
> n>0an M, (x), for any x € O(T). This completes the proof of the theorem. [

|M,(T)| =

ReMARk 3.4. Let f : O(T) — C, be a Galois equivariant function and let f =
ano a, M, be its representation as in Theorem 3.3. For any n > 0 there exists s (1) € 4

such that
Hyy(T)

M, (T) = ME(")(T) = pastm

’

where ¢5(n) = [V(Hg(n)(T))]. By preliminary results, the map n — s(n) from N to A
is bijective and strictly increasing with respect to the order defined on 4. We have
S =2 050 asm)Ms(n), Where asn) = a,. Let us suppose that

s(n) = (so(n), s1(n), ..., sk, (n),0,...).
We deduce that the roots of M,, are the same with the roots of

n ()
Hyy = fOSO(n)f151(n) "‘kak "

n
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So, by preliminary results, the closest root to 7" of M}, is ¥, = ak,, and thus we have
|T —yn| = |T — ak, | = 8k,. Moreover, the following properties hold:

(i) The sufficient conditions for a Galois equivariant function on the orbit of 7" to be
Lipschitz (respectively differentiable), see Theorem 3.3 (ii), depend only on the
coefficients of the development of f in the orthonormal basis { M, },>0 and on the
sequence of invariants {8, }»>0 of T. More precisely, if the sequence {lsak"l n>0 1S
uniformly bounded, then f is Lipschitz on O(T') and, if lim,_, % = 0 then f

is differentiable on O(T).

(ii) If T is an integral transcendental element of C, and the sequence {|a,|p?s™ },>¢

is upper bounded, then f has a unique Galois equivariant analytic continuation to
B[O(T), |p|*T¢], for any & > 0, see [5, Theorem 3.1].

Let K C C,, be a field that is a finite and normal extension of Q,, of degree s. Let us
suppose that K = Q,(«), where o € @p is an algebraic element of degree s over Q.
We recall that Gg = Galcon(Cp/ K) is the Galois group of continuous automorphisms
of C,, that fix the field K, which is canonically isomorphic to Gal(K /K), where K is
an algebraic closure of K. We have that G = Ule Gkoj, where {0; }1<j<s 1S a system
of representatives for G/ Gg. For any transcendental element 7" of C, we consider
O(T) = \UJi_, 0:(T), the decomposition of O(T) into homeomorphic domains of
transitivity with respect to the action of Gg, where O; (T) = {00;(T) : 0 € Gg}. Let
us consider the set

Hi(T) = {f: O(T) — C, : f is a Gg-equivariant function}.

(By definition, f: O(T) — C, is Gx-equivariant if f(0z) = of(z), forany o € Gk
and any z € O(T).) Itis easy to see that any f € Hg(T) can be defined in a canonical
way by a set of functions { f; }1<i<s. Where f;: 0;(T) — C, is Gg-equivariant, for
any 1 <i <s, which means that f;(c0;(T)) = of;(0;(T)), for any 0 € Gg. If

Hg(T) ={0 € Gg :0(T) =T},

then Hg is a subgroup of Gg and Fix(Hg (T)) = KTﬁ. With f as above, we have
that f;(00;(T)) = ofi(0;(T)) = fi(0;(T)), forany 0 € Hg(0;(T)) < Gk and any
1 <i <s.Then

fi(0i(T)) € Fix(Hg (0:(T))) = Kloi(T)].

Two cases may appear:
(@) K C Qp[T], then K[T] = Q,[T], or
) K ¢ Q,[T].
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In case (b) we have

K[T] = Qu[T)(e) = Ze, Q[T

where the sum is direct, g = [ﬁ] : QP[T]] < [K :Qp], and {e1,ez2.,..., ¢4} C
{l,a,a?,...,a" !} is a basis of K[T] over Q,[T]. In both cases we deduce, via

Proposition 2.1, that

q
fi(z) = Z (Zeja,(,j)(i))Mn(z), for any z € O;(T),

n>0 “j=1

where a(’)(l) € Qp is such that lim,_, o ay )(l) =0 forany 1 < j < ¢ and any
1 <i <s.We conclude that any f € #x(T) has the representation

q
@) f(z) = Z (Zeja,(,j))Mn(z), for any z € O(T),

n>0 “j=1

where a(J ) e Qp is such that lim,, a(] ) = 0 for any 1 < j <gq.(We note here that if
z € 0;(T), then f(z) = fi(z),and forany 1 < j < g we have a(]) = a,(,j)(i).) From
the proof of [3, Proposition 6.1], we have that M, (T)M,(T) = ) ;- bx Mi(T) for
any m,n > 0, with by € Z,, for any k > 0, and this shows us how the product works
in the K-algebra #g (T'), via the representation (7).

We know that the monomials { M, (X)},>0 are linearly independent over @p and,
since T is transcendental over QQ,, we have that the set { M, (T') },>o is linearly inde-
pendent over Q,,. Now, let F € Q,[X] be a polynomial. By applying several times
the theorem of division of polynomials, as in the proof of [3, Theorem 6.3], we have
that F' = } ;.o a;M;, witha; € @p, for any i > 0. We know that @p [X] is dense in
€(0(T),Cp), which is the set of all continuous functions defined on the Galois orbit
of T with values in C,. By this, we have that the space generated by the monomials
M; (T) over @p is also dense in €(O(T), Cp). We remark that if K is a finite extension
of Qp, K # Qp, and f has the representation f(T) = ), - anMu(T), witha, € K,
it cannot be unique, even though the set {Mp(T }>0 is linearly independent over Qp,
because Q,, [T] could contain algebraic elements from K \ Q,.

We collect the above results, via Theorem 3.3, in the following theorem.

Tueorem 3.5. Let T be a transcendental element of Cp, and let K C Cp, be a field
that is a finite and normal extension of Q,. We have:

(i) The set Hk(T) of Gg-equivariant Cp-valued functions defined on O(T) coincides
with the set €g, (O(T), Cp) of continuous functions defined on O(T) with values
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in Cp,, which are Gk -equivariant. In the case K C Qﬁ], we have that Hg (T) is
isomorphic with s copies of Q[T as Qp-algebras, and in the case K ¢ Qp[T],
we have that H (T) is isomorphic, as a vector space, with a product of sq copies

—_—

of Qp[T], where
g =[K[T]: Q,IT]] <5 = [K : Q.

(i) Let f : O(T) — C,, be a Gg-equivariant function and let

q
f@=Y" (Ze,-a,s”)Mn (2)

n>0 “j=1

be its representation as in (7). If we assume that the sequence

{maxlsjsq |ﬂ£lj)|}
IT — vl n>0

is uniformly bounded, where yy is a root of My, which is the closest to T, then f
is Lipschitz. If 1im, o (Maxi<; <4 |a,(,J )|) /|T —yu| =0, then f is differentiable
on O(T).

(iii) If T is normal, that is, Q, C QP\[T] is a normal extension, then \ J,—, Hk,, (T) is
dense in €(0(T), Cp), where

QpCKi CKyC---C Ky Coor CQplT]

is a tower of normal and finite fields extensions of Qp, such that

oo —
U Kn = Q,[TINQ,.
n=1

In what follows we study some aspects related to the problem of analytic continuation
for the functions from the class of Galois equivariant functions defined on O(T'), where
T is an integral transcendental element of C,,.

Let F': O(T) — C, be a Galois equivariant function with the property that F'(T') €
Zﬁ]. By [5, Theorem 3.1], we know that F has a unique Galois equivariant analytic
continuation to B[O(T), | p|' 7], which is, for any & > 0, also denoted by F. Moreover,
if « € Q, N B[T.|p|'¢], then we have

(8) F(z) = Zan(a)(z —a)", foranyz € B[T,|p|'*%],

n=0

where a, () € Z,[a]. We see that F(T') can be represented as a convergent power
series in T" — « with coefficients in Z, [a]. Denote P, (T) = Hg(»)(T'), see Remark 3.4
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for notation. By Proposition 2.1 and the fact that 7T is integral, we see that P, (T') is a
polynomial with integral coefficients of degree n. Developing (T — «)" with respect
to the polynomials P, (T) € Z,[T], n > 0, we find, by (8), that

©) F(T) =) bu(@) Pa(T),

n=0

where b, (o) € Zp[a], so that

F(oT)=0F(T) = an(oz)Pn(oT), forany 0 € H(),

n>0

where H(«) = {0 € G : 0(¢) = «}. Choosing 0, € H(x),n > 1,suchthato, T — T,
we conclude, by the identity theorem in p-adic fields, that

(10) F(z) = an(a)Pn(z), for any z € B[T, |p|'*¢].

n>0

The convergence of the series on the right-hand side of (10) follows from the equality
limy, 00 | Pn(z)| = 0, which is a consequence of the fact that the number of the roots
of the polynomial P, (z) into the ball B[T, | p|!*#] tends to infinity as soon as n — oo.
Also, this is an argument for the fact that the series on the right-hand side of (9) is
convergent.

Now let F: B[O(T), | p|!*¢] — C,, be an analytic function that is Galois equivariant
and such that (8) holds. Denote d = deg«. Of course (9) is also true and the restriction
of F to O(T) is not necessarily in ZP\[T]. From (9) we have b, () € Z,[a], so

d—1
bu(@) =Y b’
i=0
with b,(,i) € Zp foranyn > 0and any 0 <i < d — 1. Then we derive
d—1
(11) F(T) =) Gi(T)e',
i=0

where G;(T) = Y v2, b,(,i)Pn (T) e Zﬁ“], for any 0 <i < d — 1. Again, by [5,
Theorem 3.1], we see that G; (T') has a unique Galois equivariant analytic continuation
to B[O(T), | p|'*¢], which we denote by G;. Denote

d—1
F(z) = Za(z)ai, for z € B[O(T).|p|'™4].
i=0
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Then, by (11), we know that F(cT) = o F(T) = Zfz_ol Gi(oT)a!, sothat F(oT) =
F(oT), for any o € H(a). Again, choosing 0, € H(a), n > 1, such that 0,7 — T,
we conclude, by the identity theorem in p-adic fields, that F(z) = F(z), for any
z € B[T, |p|'*?]. Consequently, we can finally summarize in the following theorem
what has been developed so far.

THEOREM 3.6. Let T be an integral transcendental element of C,, and let ¢ be a
positive real number. Let F: B[O(T), |p|'*¢] — C, be a Galois equivariant analytic
function such that

o0
F(z) =) an(@)(z—a)". foranyz € B[T.|p|'**],
n=0
where o € @p N B[T, |p|'*¢], d = dega, and ay () € Z,|a), for any n > 0. Then, for
any0 <i <d — 1, there exists G;(T') € Z,[T], which has a unique Galois equivariant
analytic continuation to B[O(T), | p|'*¢] denoted also by G;, such that

d—1

F(z) =) Gi(z)a'. foranyz e B[T.|p|'**].
i=0

AckNOWLEDGMENTS — The authors are grateful to the referee for many useful
comments and suggestions.

REFERENCES

[1] V. ALExanDRuU, On the transcendence of the trace function. Proc. Rom. Acad. Ser. A Math.
Phys. Tech. Sci. Inf. Sci. 6 (2005), no. 1, 11-16. Zbl 1114.11062 MR 2189188

[2] V. ALexanDrU — N. Popescu — M. VAjArTu — A. ZaHnarescu, The p-adic measure on
the orbit of an element of C,. Rend. Semin. Mat. Univ. Padova 118 (2007), 197-216.
Zbl 1164.11072 MR 2378396

[3] V. ALExaNDRU — N. PopEscu — A. ZaHAREscU, On the closed subfields of C,. J. Number
Theory 68 (1998), no. 2, 131-150. Zbl 0901.11035 MR 1605907

[4] V. ALExaNDRU — N. PopEscu — A. ZaHAREscU, Trace on C,. J. Number Theory 88 (2001),
no. 1, 13-48. Zbl 0965.11049 MR 1825989

[5] V. ALExanDRrRU — M. VAJArTU — A. ZAHARESCU, On p-adic analytic continuation with
applications to generating elements. Proc. Edinb. Math. Soc. (2) 59 (2016), no. 1, 1-10.
Zbl 1335.12007 MR 3439119

[6] Y. Amice - J. FrREsNEL, Fonctions zéta p-adiques des corps de nombres abeliens réels.
Acta Arith. 20 (1972), 353-384. Zbl 0217.04303 MR 337898


https://zbmath.org/?q=an:1114.11062
https://mathscinet.ams.org/mathscinet-getitem?mr=2189188
https://zbmath.org/?q=an:1164.11072
https://mathscinet.ams.org/mathscinet-getitem?mr=2378396
https://doi.org/10.1006/jnth.1997.2198
https://zbmath.org/?q=an:0901.11035
https://mathscinet.ams.org/mathscinet-getitem?mr=1605907
https://doi.org/10.1006/jnth.2000.2610
https://zbmath.org/?q=an:0965.11049
https://mathscinet.ams.org/mathscinet-getitem?mr=1825989
https://doi.org/10.1017/S0013091514000376
https://doi.org/10.1017/S0013091514000376
https://zbmath.org/?q=an:1335.12007
https://mathscinet.ams.org/mathscinet-getitem?mr=3439119
https://doi.org/10.4064/aa-20-4-353-384
https://zbmath.org/?q=an:0217.04303
https://mathscinet.ams.org/mathscinet-getitem?mr=337898

Galois equivariant functions on Galois orbits in large p-adic fields 75

[71 E. ArTIN, Algebraic numbers and algebraic functions. Gordon and Breach Science Pub-
lishers, New York, 1967. Zbl 0194.35301 MR 0237460

[8] D.Barsky, Fonctions k-lipschitziennes sur un anneau local et polyndmes a valeurs entiéres.
Bull. Soc. Math. France 101 (1973), 397-411. Zbl 0291.12107 MR 371863

[9] E. pE SHaLiT, Mahler bases and elementary p-adic analysis. J. Théor. Nombres Bordeaux
28 (2016), no. 3, 597-620. Zbl 1409.11113 MR 3610689

[10] E. HeLsmoorTEL, Comportement local des fonctions continues sur un compact régulier
d’un corps local. C. R. Acad. Sci. Paris Sér. A-B 271 (1970), 546-548. Zbl 0215.07503
MR 271070

[11] A. IoviTA — A. ZaHarEscu, Completions of r.a.t.-valued fields of rational functions.
J. Number Theory 50 (1995), no. 2, 202-205. Zbl 0813.12006 MR 1316815

[12] N. Popescu — A. ZaHAREscU, On the structure of the irreducible polynomials over local
fields. J. Number Theory 52 (1995), no. 1, 98-118. Zbl 0838.11078 MR 1331768

[13] W. H. ScHikHOF, Ultrametric calculus. Cambridge Stud. Adv. Math. 4, Cambridge Univer-
sity Press, Cambridge, 1984. Zbl 0553.26006 MR 791759

[14] M. VAsArru, On the Cp,-Banach algebra of the r-Lipschitz functions. Bull. Math. Soc. Sci.
Math. Roumanie (N.S.) 53(101) (2010), no. 3, 293-301. Zbl 1224.11095 MR 2732417

Manoscritto pervenuto in redazione il 7 giugno 2021.


https://doi.org/10.1090/chel/358
https://zbmath.org/?q=an:0194.35301
https://mathscinet.ams.org/mathscinet-getitem?mr=0237460
https://doi.org/10.24033/bsmf.1766
https://zbmath.org/?q=an:0291.12107
https://mathscinet.ams.org/mathscinet-getitem?mr=371863
https://doi.org/10.5802/jtnb.955
https://zbmath.org/?q=an:1409.11113
https://mathscinet.ams.org/mathscinet-getitem?mr=3610689
https://zbmath.org/?q=an:0215.07503
https://mathscinet.ams.org/mathscinet-getitem?mr=271070
https://doi.org/10.1006/jnth.1995.1014
https://zbmath.org/?q=an:0813.12006
https://mathscinet.ams.org/mathscinet-getitem?mr=1316815
https://doi.org/10.1006/jnth.1995.1058
https://doi.org/10.1006/jnth.1995.1058
https://zbmath.org/?q=an:0838.11078
https://mathscinet.ams.org/mathscinet-getitem?mr=1331768
https://doi.org/10.1017/cbo9780511623844
https://zbmath.org/?q=an:0553.26006
https://mathscinet.ams.org/mathscinet-getitem?mr=791759
https://zbmath.org/?q=an:1224.11095
https://mathscinet.ams.org/mathscinet-getitem?mr=2732417

	1. Introduction
	2. Notation and preliminary results
	3. Main results
	References

