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Abstract: We prove that several classical Banach space properties are equivalent to sep-
arability for the class of Lipschitz-free spaces, including Corson’s property (C), Talponen’s
countable separation property, or being a Gâteaux differentiability space. On the other
hand, we single out more general properties where this equivalence fails. In particular, the
question whether the duals of nonseparable Lipschitz-free spaces have a weak∗ sequentially
compact ball is undecidable in ZFC. Finally, we provide an example of a nonseparable dual
Lipschitz-free space that fails the Radon–Nikodým property.
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[4] Aliaga R. J., Pernecká E., Petitjean C., Procházka A., Supports in Lipschitz-free spaces and

applications to extremal structure, J. Math. Anal. Appl. 489 (2020), no. 1, 124128, 14 pages.
[5] Bogachev V. I., Measure Theory, Springer, Berlin, 2007.
[6] Brezis H., Functional Analysis, Sobolev Spaces and Partial Differential Equations, Universi-

text, Springer, New York, 2011.
[7] Dancer E.N., Sims B., Weak-star separability, Bull. Aust. Math. Soc. 20 (1979), no. 2, 253–

257.
[8] Deville R., Godefroy G., Zizler V., Smoothness and Renormings in Banach Spaces, Pitman

Monographs and Surveys in Pure and Applied Mathematics, 64, Longman Scientific and
Technical, Harlow; John Wiley and Sons, New York, 1993.

[9] Dow A., Shelah S., On the cofinality of the splitting number, Indag. Math. (N.S.) 29 (2018),
no. 1, 382–395.

[10] van Douwen E.K., The integers and topology, in Handbook of Set-theoretic Topology, North-
Holland, Amsterdam, 1984, pages 111–167.

[11] Fabian M. J., Gâteaux Differentiability of Convex Functions and Topology: Weak Asplund

Spaces, Canadian Mathematical Society Series of Monographs and Advanced Texts, A Wiley-
Interscience Publication, John Wiley and Sons, New York, 1997.

[12] Fabian M., Habala P., Hájek P., Montesinos V., Zizler V., Banach Space Theory. The Basis

for Linear and Nonlinear Analysis, CMS Books in Mathematics, Springer, New York, 2011.
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[15] Hájek P., Novotný M., Some remarks on the structure of Lipschitz-free spaces, Bull. Belg.

Math. Soc. Simon Stevin 24 (2017), no. 2, 283–304.
[16] Johnson W.B., Lindenstrauss J., Some remarks on weakly compactly generated Banach

spaces, Israel J. Math. 17 (1974), 219–230.
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