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§1. Introduction Navier-Stokes equations in R3;

(up— Au4 (v, V)u4+Vp=0 inR3x(0,7),
(NS) - V-u=0 inR3x(0,7),

uly—g =wug in R3.

uw= (ul(z,t),u?(z,t),u3(z,t)) velocity (unknown),
p=op(x,t) pressure (unknown),

ug = (u%(az),u%(m),ug(az)) initial velocity (given).



§1. Introduction Navier-Stokes equations in R3:

(up— Au4 (v, V)u4+Vp=0 inR3x(0,7),
(NS) - V-u=0 inR3x(0,7),

uly—g =wug in R3.

uw= (ul(z,t),u?(z,t),u3(z,t)) velocity (unknown),
p=op(x,t) pressure (unknown),

ug = (u%(az),u%(aﬁ),ug’(aﬁ)) initial velocity (given).

{Aim: Ill-posedness of (NS) in C([0,T]; BSO}OO(R:%))-}




§1. Introduction Navier-Stokes equations in R3:

(up— Au4 (v, V)u4+Vp=0 inR3x(0,7),
(NS) - V-u=0 inR3x(0,7),

uly—g =wug in R3.

uw= (ul(z,t),u?(z,t),u3(z,t)) velocity (unknown),
p=op(x,t) pressure (unknown),

ug = (u%(az),u%(aﬁ),ug’(aﬁ)) initial velocity (given).

{Aim: Ill-posedness of (NS) in C([0,T]; BSO}OO(R:%))-}

Besides, the heat equation is well-posed in B3l
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Pi= (6 + RiRj)1<ijen, Ri=0;(—A)"12,

B(v,w):= ge(t_T)AP(U(T),V)’LU(T)CZT, B(v):=B(v,v).

We thus obtain 31 mild solution v = u; — B(u)
in the class C(|0,T]; H%_l) as the limit of a (sub)-

sequence {u;}32; and small T. Put p =% R;Rju'u’.
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Bl (®3) st lugll < 6, V-ug =0, Fur a mild
solution in C([0,T]; Bxls) and [[u(T)|| > 1/6.
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Rem. (1) Mild solutions do not depend continu-

ously on the initial data = ill-posed.

(2) It seems to be difficult to obtain the global

solutions for small data. Uniqueness is not known.

{Th.z [S.] VT'>0, Jug s.t. {||uj(T)\\};?i1 diverges. }
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Thus, |u(T)|] 2 |lv2(T)]| = [[loa (THIl = > log(T) ]
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up = v1+vy = (0,v1(w1, 1), vi (21, w2, t)+v3 (21, 2, 1)),
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Since vo = (0,0, v3) and
up = v1+vp = (0,v1(z1,1),vi (21, 22, t)+v3 (21, 32, 1)),
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= —B(v2)—B(vo,v1)—B(v1,v2) = —B(v1,v2) = (0,0,03).
Analogously, vgy41=—-B(v1,v;)=(0, O,UE_H), VE > 1
and ujZ(O,v%,Z‘]izlv%), Vi> 1.
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Since vo = (0,0, v3) and
up = v1+vy = (0,v1(w1, 1), vi (21, w2, t)+v3 (21, 2, 1)),
v3:=uz—us=u1—B(uz)—u1+B(u1) =—-B(uz)+B(u1)
= —B(v2)—B(v2,01)—B(v1,02) = —B(v1,02) = (0,0,03).

Analogously, vk+1:—8(v1,vk):(0,O,v;§+1), Yk > 1

and uj=(0,v%,x4—10R), "i>1.
_ 0371y
vg’w Q71e Z]’Lge_hgT{COS(hSZU]_—l—QZQ)+COS(]’LSCE]_—ZU2)}
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2 —2 2
1 -3
fuffw KQ (sinxzo) e~ 1" with Kiz( e ) . O

8rn2



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.




Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.

(2) Ill-posedness also follows from [Bejenaru-Tao].



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.
(2) Ill-posedness also follows from [Bejenaru-Tao].

(3) The main idea is as follows. In the phase space,
ug. sum of “towers”. Interaction is Multiplication.

Control distance, height, number of towers.



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.
(2) Ill-posedness also follows from [Bejenaru-Tao].

(3) The main idea is as follows. In the phase space,
ug. sum of “towers”. Interaction is Multiplication.

Control distance, height, number of towers.

(4) A blow-up does not occur.



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.
(2) Ill-posedness also follows from [Bejenaru-Tao].

(3) The main idea is as follows. In the phase space,
ug. sum of “towers”. Interaction is Multiplication.

Control distance, height, number of towers.

(4) A blow-up does not occur. Indeed, Vp =0 =

|u(t)|| oo < ||lugllpe by the maximal principle.



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.
(2) Ill-posedness also follows from [Bejenaru-Tao].

(3) The main idea is as follows. In the phase space,
ug. sum of “towers”. Interaction is Multiplication.

Control distance, height, number of towers.

(4) A blow-up does not occur. Indeed, Vp =0 =

|u(t)|| oo < ||lugllpe by the maximal principle.

(5) ug is smooth and periodic = %HuoH%Q(W) < oo0.



Notes. (1) |lugj42(T)|| — oo @as j — oo, if K > 3.
(2) Ill-posedness also follows from [Bejenaru-Tao].

(3) The main idea is as follows. In the phase space,
ug. sum of “towers”. Interaction is Multiplication.

Control distance, height, number of towers.

(4) A blow-up does not occur. Indeed, Vp =0 =
|u(t)|| oo < ||lugllpe by the maximal principle.
(5) ug is smooth and periodic = %HuoH%Q(W) < oo0.

Thank you for your kind attention.



