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Introduction

Definition

A Dirichlet series is a formal expression

1
Zan;

og,(D)=inf{c eR: Z a,, ~ converges absolutely on [Re > o]}
ou(D)=inf{oceR: Z anﬁ converges uniformly on [Re > o]}
oo(D)=inf{oc eR: Z a,, ~ converges on [Re > o]}

Bohr's strip problem

T(X) :=sup{oa(D) — ou(D) : D is X-valued Dirichlet series } =7




Introduction

Theorem (A. Defant, D. Garcia, M. Maestre, D. Pérez-Garcia; 2008)

1
TX)=1- Cot(X)

Recall that a Banach space X has cotype p € [2, +00) if there is a
constant C > 0 such that for each choice of finitely many vectors
X1, .-, Xn € X we have

N 1/p 1
(Z ||xn|P> <c|/
n=1 0

The "best” cotype

2 1/2

dt

N

Z ra(t)Xn

n=1

Cot(X) :=inf{2 < p <oo: X has cotype p}
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Bohr's transform

Bohr's transform

a7, e (B )

TN —» X F:By — X D:[Re>0] = X
bounded measurable with bounded holomorphic bounded holomorphic
2 _ Monomial expansion: oo 1
f(a) = [ flwh do Do) =3 ek
! e

F ~ Z ca(F)z® n=1
=0ifa €zl \NgN) aenf? whenever s € [Re > 0]

v

Antonio Pérez Herndndez Vector-valued Dirichlet series



Scalar-valued
Vector-valued
Analytic Radon-Nikodym Property

Bohr's transform

Bohr's transform

a7, e (B )

TN —» X F:By — X D:[Re>0] = X
bounded measurable with bounded holomorphic bounded holomorphic
2 _ Monomial expansion: oo 1
fla) = /N Ay clo D(s)= > an—
! P
F ~ Z ca(F)z® n=1
=0ifa €zl \N((JN) aenf? whenever s € [Re > 0]

Scalar-valued Bohr transform: surjective isometries

Hoo(T™) = Hoo(Bc, ) = Hoo
z @ o 1
> Ha)w o > calF)z -y an—s
aeNyy aeN{V (ISh]
where f(a) = c,(F) = ap for every a € NgN) (p™ == pyt....p¥).
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Bohr's transform

Vector valued surjective isometries??77

Hoo (TN, X) Hoo(Bgy, X) Hoo(X)

S HaJwr Y @ - Ya

aeNy? aeNyY nEN
where f(a) = co(F) = ape for every a € NBN) (p* = pit....ppv).

The counterexample

D~Y, enﬁ € Hoo(o)
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Bohr's transform

Bohr's transform

Hoo (T, X) — Hoo (Bgy, X) = Hoo(X)

Y «a «a 1

Z fla)w ~ Z ca(F)z ~ ZQ”E
aenNy aenN” neN

where (@) = co(F) = apa for every a € N(()N) (P := pit....p”).
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Bohr's transform

Bohr's transform

LT (LY(TY), X) is the Banach space of operators T : L1(TY) — X with
T(w=®) =0 for every o € ZM \ NIV,

Vector-valued Bohr's transform

LHLATY), X) Ho(BoX) = Hal(X)

Z T(w™*)w® ~ Z Ca(F)z ~ Zan%

neN

(YEN}JN) aéNgN)

where T(w™%) = co(F) = ape for every a € NE,N) (P := pyt..p®).
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Fatou theorem

Theorem (P. Fatou, Series trigonometriques et series de Taylor, Acta
Math. 30 (1906), 335-400)

Let f be a bounded holomorphic function on the open unit disc D. Then,
for almost every w € T the limit

f(w) (Rw) exists

= lim f
R

| A

Question

What about a function f € Hy (D, E) for an arbitrary complex Banach
space E?
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Definition (Bukhvalov-Danilevich)

E has the Analytic Radon-Nikodym Property if given a function
f € Hx(D, E), for almost every w € T the limit

f(w) (Rw) exists

= lim f
R 1

@ RNP — ARNP
@ [(u) has ARNP
@ ¢ does not have the ARNP
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Bohr's transform

X has the ARNP if and only if Haoo (T, X) = Hso(Be,, X).

Lemma (Ingredient 1)
If X has ARNP and G : {Re > 0} — X is holomorphic and bounded then

lim G(o + it) exists for almost every t € R
o \0F

Theorem (Ingredient 2: Ergodic Theorem)

Suppose that (T;):>o is an ergodic (measure preserving) semiflow on
(2,%, ). If g € LP(u) then

1 (R
lim ﬁ/ g(Tw) dt = / gdu for almost every w € Q.
0 Q

R—+o00
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Bohr's transform
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Bohr's transform

Post-credit frame

Let C be a bounded convex closed subset of a Banach space E.

James theorem

If every x* € E* attains its supremum on C then C is weakly compact.

One-side James theorem

Suppose that C is weakly K-determined. If every x* € E* with
sup{{x*,x) : x€ C} <0

attains its supremum on C then C is weakly compact.

Examples: separable spaces, L!(u)-spaces
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Bohr's transform

Coming soon...
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