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iEE H © Asymptotic properties of steady solutions to the 2D Navier-Stokes
equations with the finite generalized Dirichlet integral.
We consider the stationary Navier-Stokes equations in the whole plane R? and in the
exterior domain outside of the large circle. The solution v is handled in the class with
Vv € L1 for ¢ > 2. Since we deal with the case ¢ > 2, our class may be larger than
that of the finite Dirichlet integrals, i.e., for ¢ = 2 where a number of results such as
asymptotic behavior of solutions have been observed. For the stationary problem we

1 1
shall show that w(z) = o(|1:]7(5+472)) as |r| — oo, where w = rot v. As an application,
we prove the Lioville type theorems under the assumption that w € LI(R?) for ¢ > 2.
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i H © L"-Helmholtz-Weyl decomposition in 3D exterior domains.
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iEEEH © Asymptotic properties of the 2D Navier-Stokes flows.
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iHEEH  L"-Helmholtz-Weyl decomposition of vector fields in 3D exterior
domains.
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WX, FARIER OEESRSAM & AR R r = 3 (2D 33Ot e —) 2R LT
DEPRRING.
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. Evolution Equations: Abstract and Applied Perspectives in Honour of the 60th Birthday
of Matthias Hieber, Luminy, CIRM, France, October 28th-November 1st, 2019, 2019 4
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EEH © L"-Helmholtz-Weyl decomposition in 3D exterior domains.

It is known that in 3D exterior domains 2 with the compact smooth boundary 02,
two spaces X| (Q) and V] (2) of L"-harmonic vector fields h with h - v|pq = 0 and

har



10.

h x v|sq = 0 are both of finite dimensions, where v denotes the unit outward normal to
09Q. We prove that for every L"-vector field u, there exist h € X" (Q), w € H'"(Q)3

har

with div w = 0 and p € H'"(Q) such that w is uniquely decomposed as
u = h +rot w+ Vp.

On the other hand, if for the given L"-vector field uw we choose its harmonic part h from
VI (Q), then we have a similar decomposition to above, while the unique expression of
w holds only for 1 < r < 3. Furthermore, the choice of p in H»"(Q) is determined in
accordance with the threshold r = 3/2.
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i H : L"-Helmholtz-Weyl decomposition in 2D and 3D exterior domains
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