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Problem (Abraham Rueda – 2 (big size) pizzas).
Given a Banach space X, we define the (N -fold) projective symmetric tensor product of X, denoted by

⊗̂π,s,NX, as the completion of the space ⊗s,NX under the norm

‖u‖ := inf

{
n∑
i=1

|λi|‖xi‖N : u :=

n∑
i=1

λix
N
i , n ∈ N, xi ∈ X

}
.

The dual, (⊗̂π,s,NX)∗ = P(NX), is the Banach space of N -homogeneous continuous polynomials on X, and
notice that B⊗̂π,s,NX = co({xN : x ∈ SX}).

Let {xn} be a sequence in SX which is isometric to the c0-basis.
Is {xNn } ⊆ S⊗̂π,s,NX a c0-basis in widehat⊗π,s,NX?

In the context of non-symmetric tensor product is it known that the product of two c0 basis is a c0 basis
in the projective tensor product [3, Section 2.5].

Furthermore, the answer is positive for N = 2 (see [2, Remark 2.4]).
A positive answer to the previous problem may motivate a positive answer to [1, Question 4.3].
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Problem (Abraham Rueda – One litre of high-quality olive oil from Jaén).
Given two Banach spaces X and Y we will denote by L(X,Y ) (resp. K(X,Y )) the space of all bounded

(resp. compact) linear operators from X to Y . Recall that the projective tensor product of X and Y , denoted
by X⊗̂πY , is the completion of X ⊗ Y under the norm given by

‖u‖ := inf

{
n∑
i=1

‖xi‖‖yi‖ : u =

n∑
i=1

xi ⊗ yi

}
.

It is known that BX⊗̂πY = co(BX⊗BY ) = co(SX⊗SY ) [3, Proposition 2.2]. Moreover, given Banach spaces

X and Y , it is well known that (X⊗̂πY )∗ = L(X,Y ∗) (see [3] for background).
Given X,Y two Banach spaces so that X∗∗ and Y ∗∗ have the metric approximation property then

X⊗̂πY ⊆ X∗∗⊗̂πY ∗∗ ⊆ (X⊗̂πY )∗∗, where the previous inclusions are isometric.

Assume that K(X,Y ∗) $ L(X,Y ∗). When BX∗∗ ⊗BY ∗∗ = {x∗∗ ⊗ y∗∗ : x∗∗ ∈ BX∗∗ , y∗∗ ∈ BY ∗∗} is
weak-star closed in (X⊗̂πY )∗∗.
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Problem (Abraham Rueda – A dinner and an extra calimocho.
Recall that a Banach space X has the:

1. strong diameter two property (SD2P) if every convex combination of slices of BX has diameter exactly
two.

2. diametral strong diameter two property (DSD2P) if, for every convex combination of slices C of BX ,
every x ∈ C and every ε > 0 there exists y ∈ C such that

‖x− y‖ > 1 + ‖x‖ − ε.

3. Daugavet property (DP) if, for every convex combination of slices C of BX , every x ∈ BX and every
ε > 0 there exists y ∈ C such that

‖x− y‖ > 1 + ‖x‖ − ε.

Note that the definition of the Daugavet property is a reformulation of the original property which follows
from the proof of [4, Lemma 2.2].

It is known that DP implies the DSD2P, but the converse is unknown [1, Question 4.1]. Also clearly the
DSD2P implies the SD2P.

From the results of [2] it follows that for an infinite set I of cardinality strictly bigger than the density
character of L1([0, 1])∗∗ and for 1 < p < 2 it follows that L∞([0, 1])⊗̂π`p(I) has the SD2P but fails the
Daugavet property (since its predual fails the Daugavet property). Notice that L∞([0, 1]) has the DP.

Does L∞([0, 1])⊗̂π`p(I) have the DSD2P?
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Problem (Sheldon Dantas – A free tour in Prague).
The Bishop-Phelps-Bollobás property for operators (BPBp, for short) can be also considered just for

compact operators, where all the involved operators as compact ones, that is, given ε > 0, there exists
η(ε) > 0 such that whenever T is a compact operator with norm one and x is an element in the sphere of X
satisfying

‖T (x)‖ > 1− η(ε),

there are a new norm one compact operator S and a new norm one element x0 such that

‖S(x0)‖ = 1, ‖x0 − x‖ < ε, and‖S − T‖ < ε.

In this case, we say that the pair of Banach spaces (X,Y ) satisfies the Bishop-Phelps-Bollobás property
for compact operators (BPBp-K, for short).

It is known that the pair (L1[0, 1], C[0, 1]) has the BPBp-K (B. Cascales, J. Guirao, and V. Kadets,
2013) but not the BPBp because the set NA(L1[0, 1], C[0, 1]) of all operators that attain the norm from
L1[0, 1] into C[0, 1] is not dense in the whole space of bounded linear operators from L1[0, 1] into C[0, 1] (W.
Schachermayer, 1983). This means that the BPBp-K cannot imply the BPBp. We do not know if the BPBp
implies the BPBp-K.
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Problem (Tommaso Russo – 5 Czech (big) beers for each problem).

1. Let H be a dense hyperplane in `1. Does H admit a C1-smooth norm?

2. Let Y be the normed space of simple functions in L1[0, 1]. Does Y admit a C1-smooth norm?

3. Let Y be the linear span of the canonical basis of `1(Γ), where |Γ| ≥ c+. Does Y admit an analytic
norm?

4. (Bonus, not asked at the Open Problem session.) Let X be a Banach space. Does BX contain a
1-separated set of cardinality densX?
Comment: A subset A of BX is 1-separated if ‖x− y‖ ≥ 1 for distinct x, y ∈ A. The answer is YES
for separable, or reflexive Banach spaces (Riesz’ lemma). It is also positive if densX = w∗-densX∗

(Mazur’s lemma), and when X is a C(K) space (Urysohn’s lemma).
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Problem (Javier Falcó – One Big pizza + beer for each problem).

• It is known that the set of 2-homogenenous polynomials whose extension to the bidual attain their
norm is norm dense in the space of 2-homogenenous polynomials. Does the result holds for n ≥ 3?

• Are the set of linear and continuous norm attaining operator from X to R2 dense in the space of linear
and continuous L(X;R2) for every Banach space X?
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