
main˙PUP˙single˙spaced March 21, 2023 6.125x9.25

Contents

1 Introduction 1
1.1 Context and motivation . . . . . . . . . . . . . . . . . . . . . . . 2
1.2 Ideas and difficulties . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 Organization of the book . . . . . . . . . . . . . . . . . . . . . . 8
1.4 Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Outline of the convex integration scheme 11
2.1 A guide to the parameters . . . . . . . . . . . . . . . . . . . . . . 11
2.2 Inductive assumptions . . . . . . . . . . . . . . . . . . . . . . . . 14
2.3 Intermittent pipe flows . . . . . . . . . . . . . . . . . . . . . . . . 14
2.4 Higher order stresses . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.5 Cutoff functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.6 The perturbation . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.7 The Reynolds stress error and heuristic estimates . . . . . . . . . 29

3 Inductive assumptions 37
3.1 General notations . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
3.2 Inductive estimates . . . . . . . . . . . . . . . . . . . . . . . . . . 39
3.3 Main inductive proposition . . . . . . . . . . . . . . . . . . . . . 44
3.4 Proof of Theorem 1.1 . . . . . . . . . . . . . . . . . . . . . . . . . 44

4 Building blocks 49
4.1 A careful construction of intermittent pipe flows . . . . . . . . . 49
4.2 Deformed pipe flows and curved axes . . . . . . . . . . . . . . . . 56
4.3 Placements via relative intermittency . . . . . . . . . . . . . . . . 59

5 Mollification 67

6 Cutoffs 83
6.1 Definition of the velocity cutoff functions . . . . . . . . . . . . . 84
6.2 Properties of the velocity cutoff functions . . . . . . . . . . . . . 87
6.3 Definition of the temporal cutoff functions . . . . . . . . . . . . . 115
6.4 Estimates on flow maps . . . . . . . . . . . . . . . . . . . . . . . 117
6.5 Stress estimates on the support of the new velocity cutoff functions 121
6.6 Definition of the stress cutoff functions . . . . . . . . . . . . . . . 123
6.7 Properties of the stress cutoff functions . . . . . . . . . . . . . . 124



vi

main˙PUP˙single˙spaced March 21, 2023 6.125x9.25

CONTENTS

6.8 Definition and properties of the checkerboard cutoff functions . . 131
6.9 Definition of the cumulative cutoff function . . . . . . . . . . . . 133

7 From q to q + 1: breaking down the main inductive estimates 135
7.1 Induction on q . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
7.2 Notations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
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