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The true path is along a rope,

not a rope suspended way up in the air, but rather only just over the ground.
1t seems more like a tripwire than a tightrope.

Franz Kaftka, The Ziirau Aphorisms

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein
Sorin Bangu

Frontmatter

More Information

Contents

List of Figures page ix
Acknowledgments X
List of Abbreviations xii
Citation of Wittgenstein’s Works xiv
Introduction: A Disappearing Act I

1 Wittgenstein’s Normativism about Mathematics 16

.1 Platonism and Conventionalism 16

1.2 An ‘Analogous’ Investigation 24

1.3 ‘A Very Superficial Relationship’ 35

1.4 The Duality 43

2 Normativism as Eliminativism: Three Illustrations ST

2.1 The Problem of Necessity 51

2.2 Pseudo-Problems 56

2.3 The Benacerraf Problem 61

2.4 Rules for What? 66

2.5 The Question of Realism (I): Quinean Indispensability 72

2.6 The Question of Realism (II): Frege and Plato 76

3 Basic Mathematical Rules (I): Hardening 8s

3.1 Shallow, Deep, and Basic Rules 85

3.2 Counting and the Genealogy of Basic Arithmetic: A Parable 93

3.3 The Odd Count: Rule-Following, Once Again 99

3.4 More Rules from Basic Rules: Calculations 106

4 Basic Mathematical Rules (II): Objectivity, Agreement,

and Skepticism 111
4.1 Objectivity and Agreement 111
4.2 Alternative Arithmetics? 18
4.3 Agreement, Conventionalism, and the Problem of Mathematical
Skepticism 126
4.4 Social Constructivism 133
vii

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein

Sorin Bangu
Frontmatter
More Information

viii Contents
s Advanced Rules: Proofs and Concept-Formation 136
5.1 Two Conceptions of Proof 137
5.2 Interactionism 142
5.3 The Pythagorean Theorem 148
5.4 An Objection 154
5.5 Lakatos and the Issue of Priority 157
5.6 Proofs and the Creation of ‘New Signs’ 163
6 Cantor’s Proof (I): A ‘Style of Thinking’ 172
6.1 Wittgenstein on Cantor’s Proof: An Overview 172
6.2 A ‘Style’ of Thinking 177
6.3 A Detour: “All That Is Great and Important” 186
6.4 Cantorian Transfinite Set Theory and (Non)revisionism 190
7 Cantor’s Proof (II): Reluctant Nonrevisionism 198
7.1 The Intensionalism—Extensionalism Distinction 199
7.2 Kinds of Generative Procedures 201
7.3 Cantor’s Diagonal Number 210
7.4 Cantor’s Theorem and the Prospects of Intensionalist Mathematics 215
8 Logicism, Number, and the Infinite 223
8.1 The Logicist Definition of Number 225
8.2 One-to-One Correlation 226
8.3 Infinity and Beyond 240
8.4 Appendix 246
9 Conclusion: A Cleared Ground 248
References 266
Index 283

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein

Sorin Bangu
Frontmatter

More Information

2.1
3.1
3.2
3.3

3.4

35
4.1

5.1

8.10
8.11

Figures

Two ways to continue going on a road. page 84
Three groups of two objects each. 95
Another way to represent three groups of two objects each. 95
A nonstandard way to represent three groups of two

objects each. 100
Different ways to represent three groups of two objects each,

in a standard way. 101
Three rectangular blocks on top of three other blocks. 103
A nonstandard way to represent three groups of two objects

each. 122
A nonstandard way to represent three groups of two objects

each. 145
A Euclidean right triangle. AD is its altitude. 149
A spherical right triangle A’B’C’. A’ is the right angle. 150
Two cubes, one inside the other; they do not touch. 158
A diagonal arrangement. 212
Four triangles lined up to correspond to four stars. 231
Four triangles lined up not to correspond to four stars. 231
A perpendicular projection of triangles onto stars. 232
A possible procedure of assessing that there are as many

triangles as stars. 233
A perpendicular projection. 233
A (partly) diagonal projection. 234
A nonstandard diagonal projection. 235
An interpretation of the nonstandard diagonal projection

in Figure 8.7. 236
The usual way of comparing the length of two rods. 240
A nonstandard procedure of comparing the length of two rods. 241
A method (projection) to show that a finitely long rod is

as long as an infinitely long line. 243

ix

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein
Sorin Bangu

Frontmatter

More Information

Acknowledgments

This book could not have been written without the generous help
I received from several institutions and a large number of people. I am
grateful to my academic home, the Department of Philosophy at the
University of Bergen in Norway, for providing me with a supportive
environment, especially through access to the Meltzer Research Fund; to
the Wittgenstein Archives Bergen, for editing the Nachlass; and to
Cambridge University Press, which, in the person of its thorough and
patient editor Hilary Gaskin, decided to pursue this project. I have a great
debrt of gratitude to the Research Council of Norway for awarding — to me
and to my colleague Kevin Cahill — a substantial research grant at the end
of 2018. In many respects, this book is a direct output of this grant; the
funding it provided made possible the organization of a series of confer-
ences, workshops, and research visits where I met and learned from
philosophers interested in this topic.

The work on this book started at some point in the Spring of 2019, when
I visited the University of California, Irvine Department of Logic and
Philosophy of Science (LPS) to participate in Penelope Maddy’s
Wittgenstein seminar. Our long discussions of the difficulties we encoun-
tered when trying to understand Wittgenstein’s ideas about mathematics
convinced me that it may be useful to devote an entire book to this topic.
For facilitating this development, and for her constructive criticism over
the years, I am enormously grateful.

I am especially indebted to Severin Schroeder for many illuminating
conversations and for positive feedback along the way, and to Alex Paseau
for asking all the hard questions, especially in the early stages. The late
Mark Steiner was another important catalyst of this work, and I would like
to thank him posthumously. Juliet Floyd has always been an encouraging
and very knowledgeable interlocutor; I am thankful to her, as well as to
Jeffrey Schatz, my colleague in Bergen for a while. He helped this project
massively, with wise advice on both technical and philosophical matters.

X

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein
Sorin Bangu

Frontmatter

More Information

Acknowledgments xi

He meticulously commented on the first full draft of the manuscript, as did
Kevin Cahill and Samuel J. Wheeler, promptly and carefully; I could not
be more grateful to all three of them for this immense favor. I also wish to
thank Jamie Tappenden for helping me improve several chapters, and
Alois Pichler, Michael Baumgartner, Lukas Skiba, and Jasmin Trichtler
for essential advice on translating some difficult passages. Gabriel Sandu,
Richard Serli, Alois Pichler, Sindre Sederstrom, and the anonymous
reviewers made useful suggestions on individual chapters — thank you all.
I benefited from several email exchanges with Felix Miihlholzer and Kaveh
Lajevardi, who deserve my heartfelt thanks too.

More people must be thanked for talking to me about the book idea and
offering insightful opinions. At the risk of forgetting someone, let me
mention Crispin Wright, Michael Potter, Martin Gustafsson, Robert
Thomas, Simo Siidteld, Dirk Schlimm, David Waszek, Victor Rodych,
Mathieu Marion, Benedict Eastaugh, Timm Lampert, Marianna
Antonutti, Dan Isaacson, Joshua Eisenthal, Vincent Vincke, and José
Pérez-Escobar.

Despite all this help, there may still be errors or infelicities in the final
version of the manuscript; if so, they are my sole responsibility.

I never argued for the central idea of the book in print, but I presented
some of the subsidiary arguments supporting it previously, in talks and in
several publications. Parts of Section 1.3 draw on my (2023) paper, pub-
lished open access. Chapters 3 and 4 contain material that refine and
develop thoughts in my (2018a) and (2021) publications, available open
access. Sections §5.1—4 are taken from my (2025) article, published open
access. Parts of Chapter 6 draw on my (2020) paper and Chapter 7 uses and
reworks ideas in an article co-written with Jeffrey Schatz (2025), also
published open access. Chapter 8 borrows from and extends points made
in my (2012b) and (2016) papers. I thank the editors and publishers for
permission to use these materials here.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein

Sorin Bangu
Frontmatter
More Information

AWL

BB
BT

Ccv

LC

LFM

Nachlass

OoC

PG

PI

Abbreviations

Wittgenstein's Lectures, Cambridge 1932—35: From the Notes of
Alice Ambrose and Margaret Macdonald, 1979. Edited by
A. Ambrose. Oxford: Basil Blackwell.

The Blue and Brown Books, 1958. Oxford: Blackwell.

The Big Typescript: TS 213, German English Scholars’
Edition, 2005. Translated by C. G. Luckhardt and
M. E. Aue. Oxford: Wiley-Blackwell.

Culture and Value, 1980. Edited by G. H. von Wright,
translated by P. Winch. Oxford: Blackwell.

Lectures and Conversations on Aesthetics, Psychology and
Religious Belief, 1966. Edited by C. Barrett. Oxford:
Blackwell.

Wittgenstein’s Lectures on the Foundations of Mathematics,
1976. Edited by C. Diamond. Ithaca, NY: Cornell
University Press.

Interactive Dynamic Presentation (IDP) of Ludwig
Wittgenstein’s Philosophical Nachlass, 2016. Linked from
http://wittgensteinonline.no. Edited by the Wittgenstein
Archives at the University of Bergen under the direction of
A. Pichler. Bergen: Wittgenstein Archives at the University
of Bergen.

On Certainty, 1969. Edited by G. E. M. Anscombe and
G. H. von Wright. Translated by G. E. M. Anscombe and
D. Paul. Oxford: Blackwell.

Philosophical Grammar, 1974. Edited by R. Rhees, translated
by A. Kenny. Oxford: Blackwell.

Philosophical Investigations, 2009, 4th edn. Edited and trans-
lated by P. M. S. Hacker and ]. Schulte. Oxford: Wiley-
Blackwell (1st edn., 1953).

xii

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein

Sorin Bangu
Frontmatter
More Information

PR

RFM

TLP

WVC

List of Abbreviations xiii

Philosophical Remarks, 1964. Edited by R. Rhees, translated
by R. Hargreaves and R. White. Oxford: Blackwell.
Remarks on the Foundations of Mathematics, 1978. Edited by
G. H. von Wright, R. Rhees, and G. E. M. Anscombe,
translated by G. E. M. Anscombe. Oxford: Blackwell.
Revised edition (1st edn., 1956).

Tractatus  Logico-Philosophicus, 1961. Translated by
D. F. Pears and B. F. McGuinness. New York: Humanities
Press.

Wittgenstein and the Vienna Circle, 1979. Conversations
recorded by F. Waismann. Oxford: Basil Blackwell.

Zettel, 1967. Edited by G. E. M. Anscombe and G. H. von
Wright, translated by G. E. M. Anscombe. Oxford:
Blackwell.

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-57489-1 — Philosophy of Mathematics after Wittgenstein
Sorin Bangu

Frontmatter

More Information

Citation of Wittgenstein’s Works

I quote as follows:

- from RFM by indicating the part of the collection, followed by the
numbered remark in that part (e.g., REM II-22)

— from LFM by indicating the page number (e.g., LFM 15)

- from PI, TLP, PR, OC, Z by giving the number of the remark (e.g., PI
§133, OC $655)

- from PG by providing the number of the remark and the page number
(e.g., PG $§32, p. 68) or, when the passage is not numbered, only the
page number (e.g., PG, p. 381)

- from BB, BT, WVC, LC by giving the page number (e.g., LC 27)
- from CV by page number in the English translation (e.g., CV 43°)

- from AWL by page number (e.g., AWL 215)

When the words or sentences I cite are not translated and included in the
published works, I will refer to their location in the Nachlass by giving their
‘Ms’ or “Ts’ number, and the page number; I sometimes provide their
German version. I will often compare this primary source with the existing
English translations; when not satisfied with these, I will offer my own and
indicate this.

Xiv

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781009574891
www.cambridge.org

