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Navier-Stokes equations
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for t > 0,x € R",

for t > 0,z € R"™,
for x € R".
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Definition. Let {¢J}j€Z be Littlewood-Paley’s dyadic de-
composition with supp¢; C {€¢ € R? |27~ < |¢| < 27F1 ],

Let seR, 1 <p,q < 0.

(i) Besov spaces Bj  (R™).
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(ii) Triebel-Lizorkin spaces F; (R™)

full, = { 55 (216 i)}
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Remark. LP(R") = FOQ(R") for 1 < p < oo

L°°(R"™") C BMO = 2(IR{”) c BY oo (R™)



Well-posedness Ill-posedness

.. . .
Bpoo '(R") (p<o00) | BMO™t =F_L(R") | Bl (R")

Let ¢; and ¢y satisfy ¢; + gy = 1,
supp ¢, C {|€] <2}, supp ¢y C {|¢ > 1}.

Main Theorem. Let n>2, n <p < oo.
(1) If Jluollz-1 <1 and [lug L+ < CleXp{CQHUOH_'—l }
00,00 B p

there exists a global solution to (NS).
(2) If ¢ :=|[[¢p xuoll -1 + |l¢H *’LLO||F_12 < 1, there exists a

solution to (NS) on the time interval [0,016026‘1].

Remark. [fup| -1 <1 : Well-posedness.
00,2
Juoll ;-1 <1 : Ill-posedness.



Proof of Main Theorem (1).
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1 n
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[ully == supt2 Pllu()|lpe, |lullz := supt2fju(?)]Lee.
t>0 t>0

Proposition. (1) 3C > 0 such that
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Proof of Proposition, (1).
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Proof of Proposition, (2). [0,t] = [0, dt] U [dt, t].
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For the integral in [§t,{],
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By changing the variable 7 +— tr,
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