
List of notations

Functional spaces

B Baouendi–Grisvard solution space of (1.25), used in Appendix A, p. 21

H1
z Weighted H 1 space for boundary data with norm (1.22), p. 20

HB Hilbert space of data triplets for the solvability of the linearized Burgers sys-
tem, p. 65

HFP Hilbert space with norm (3.5) of data triplets .f; ı0; ı1/ for the kinetic toy
model, p. 50

HK Hilbert space with norm (2.14) of data triplets .f; ı0; ı1/ for the shear flow
problem, p. 27

H1 Space of data for Prandtl at high regularity, p. 93

H� Space of data for Prandtl at low regularity, p. 93

H�
˛;ˇ

Space of data tuples (5.13) for the vorticity equation (5.12)
at regularity � , p. 83

L2z Weighted L2 space for boundary data with norm (1.21), p. 20

Q1 Solution space H 5=3
x L2y \ L

2
xH

2
y , p. 3

XB Hilbert space with norm (1.4) of data triplets .f; ı0; ı1/ for nonlinear Burgers,
p. 3

X� Banach space of data .f; ı0; ı1; ıt ; ıb; vb/ with low regularity for the Prandtl
problem, defined in (5.8), p. 80

X1 Banach space of data .f; ı0; ı1; ıt ; ıb; vb/ with higher regularity for the
Prandtl problem, defined in (5.9), p. 80

Y0 Notation for L2.�/ during discussions on interpolation, p. 105

Y1 Notation for H 1
xL

2
y with fj†0[†1 D 0 during discussions

on interpolation, p. 105

Z0 Pagani solution space such that u, z@xu and @zzu are L2, with norm (1.23),
p. 20

Z1 Solution space such that u; @xu 2 Z0, with norm (1.24), p. 20
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Z� Interpolation space ŒZ0; Z1� for fractional Pagani regularity, p. 47

ZB Solution space for the Burgers system, p. 66

Z1 Solution space for Prandtl at high regularity, p. 93

Z� Solution space for Prandtl at low regularity, p. 93

Other


b; 
t Level sets of the unknown solution u of the Prandtl system, p. 6


b; 
t Level sets of the function uP, p. 6

ıi Boundary data at the inflow boundary †i , p. 3

ıb; ıt Boundary data for the vorticity on the bottom and top boundaries of�P , p. 6

�i Boundary data for @xu, given by �i D .f C ı00i /=z, see (2.8), p. 25

ƒk Angular profile of the k-th explicit singular solution in the half-plane, p. 35

„ Shorthand for a data triplet „ D .f; ı0; ı1/:, p. 56

†0 Left inflow boundary ¹x0º � .0; 1/, see Figure 1.1, p. 1

†1 Right inflow boundary ¹x1º � .�1; 0/, see Figure 1.1, p. 1

†Pi Lateral inflow boundaries for the Prandtl system, p. 7

‡Œıi � Lateral boundary data for the Burgers system after the change
of variables, p. 64

‡ iPŒıi � Boundary data on †i for the Prandtl system in the new variables, p. 79

‡bP Œıb� Boundary data at the bottom for the Prandtl system in the new
variables, p. 78

‡ tPŒıt � Boundary data at the top for the Prandtl system in the new variables, p. 78

ˆj Dual profiles of Lemma 2.7 involved in orthogonality conditions for the shear
flow, p. 26

�i Cut-off function localized near .xi ; 0/, p. 39

� Physical rectangular domain .x0; x1/ � .�1; 1/, see Figure 1.1, p. 1

�˙ Upper and lower halves of the domain �, p. 19

�P Physical domain for the resolution of the Prandtl system, p. 6
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fi Smooth source term associated with the singular solution Nuising, p. 40

`0; `1 Linear orthogonality conditions of Definition 5.10 for the solvability
of Prandtl at high regularity, p. 91

`2 Additional linear form of Definition 5.7 to reconstruct the velocity from the
vorticity, p. 89

`j Linear forms on HK giving the orthogonality conditions for the shear flow,
p. 30

xM Invertible matrix relating the singular solutions Nuising with the dual profiles

ˆj , p. 43

NB Nonlinearity associated with the Burgers-type system, p. 64

NP Nonlinearity associated with the Prandtl system, p. 94

r Radial-like variable given by r D .z2 C x
2
3 /
1
2 , p. 34

ri Radial-like variable near .xi ; 0/ given by ri D .z2 C jx � xi j
2
3 /
1
2 , p. 40

t Angular-like variable given by t D zx�
1
3 , p. 34

ti Angular-like variable near .xi ; 0/, given by ti D .�1/izjx � xi j�
1
3 , p. 40

Nuising Reference singular solution localized near .xi ; 0/, p. 39

uP Reference recirculating flow for the Prandtl system, p. 6

vb Boundary datum for the vertical velocity on the bottom boundary of�P , p. 6

vk k-th explicit singular solution in the half plane, vk D r
1
2C3kƒk.t/, p. 35

YP Inverse function of the reference flow uP, p. 78


