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Lorentz ZZE A% £ D Navier-Stoes AR & FDEHBLUBEADIGHA

n IRJLZEH R™ 125\ T Navier-Stokes 2D Cauchy [ % HY 0 Weo7z. GZoNTZHIH
T — R ENIMIZ AT — VA7 Lorentz ZEMTHa/NE g, I KIS 22 8k A% (mild
solution) 23— & EI’J TFET B Z L RFEHL 72, BIZHI T — X 2 W R E A U 72 Besov
BID A — VAZRZE RN R LT iuE, s ORERK U 72 Bk i |35 fig (strong solution) & 72 %
TeZzmUE. FERE, ABRRNNEET 5 IEMIPIHO Lorentz ZE[HIZ B 1) 5 WHRE A = &
FRIE Stokes AFEADEBRKERMIZLS. 6L LT, G207 —2BRFREHTHNIL,
Navier-Stokes 2D H LRV FET 5 Z L 2 ST U7z, R RFE RIS AR R O #
FUZREREECERIZ L5 DT, RIEME LT, GBRoNT — XIZBT 2 MOMGHRITFIEDRES.

Navier-Stokes AR D—RIEIN/BEIRFREO T XILF—FRMEE 2 RTIEEREEICS
(7 % Liouville #EH

Caffarelli-Kohn-Nirenberg (Z & > THIE X 717z Navier-Stoes JFFE A DY) 72 5% (suitable weak
solution ) %, HEZ XA NVF—BLXOZOH@EV KT LEER TRV K D — R EREKD 7
TATERE Uz, EEE, ZokEEB T, R 2V F—FLERX2il27E0%
fbX 728 Y] 72 59#% (generalized suitable weak solution) & #4417, ST HENEEKE &
12, MERRIE STV KEZKET 522561, HIT -2 2 VX —HRMEDL, REFKERE
HHEHT AN - ZTOBUEERIZE 5 Z 8 2L, PO A NF—EXD W72 L
DEFBZ e EHEHLZ. ZOMBIXLEMRY(n >2) ITL2DHTH B, FHIZ 2 RGEFHIC
BWTIE, —BOIFERELIZENTH, WEDOEGTOREL L, HEORERIIBITL2H5
E@ﬁﬁ D FEINET 27001, RFEFEZDMON L 20— RSB HIE A TH
FHEATHLI a2 U7z, MHEDOFERDINHE U T, Navier-Stoes HFEAR DRI U TH
7273 Liouville BUE M 2 N7 U 7=

BRLT—4¥ %89 % Navier-Stokes HFR2RDBIEDIERK

EZoNT0T =2 AT BTN REBR ERRICRES2ET 5565 TH->TH, Serrin
7T ADRIRENFAET HZ & AL 72, FILIE Besov 222 B 1) % Stokes HREADERAILE
HIMERBR Y, D/ VAT 2EE8ZERIZ B I 2 AR & 5. & LT, 21K
T CTHIHEERHA IR TV R TH->TH, EHRBEVREFEET S E2RLEZ. £7/23
ROCZERNIZBEWTIE, HIIEECH IR —EE R T VY vV EFAIRRRRGEZAELTE, £h
5D IV ADF NI UL, RIS R EREBFIET 5 Z L 2 ST LTz,

Navier-Stokes AR DB D EH T =X Besov ZRICH T BT

nIRITZER R® 128 W THIR Besov M Z2EAL, ZIIRKBEZBOEAZEL B AT —ILR
2270 Rz [ D B Ze [T, A St £ D Navier-Stokes HFER DD —~BFEE 2 HEm L 7. E
B, GxonizT =200 s OFEEMT /NS I, RIS A 8RR S — B AF
352 %2HLZ. FETEYRMEMZHREL, HESZONTZT—X—DOEEKE
A5V S 5. BEEBEHORAEE LT, T— X7 2 EARD EGAREENE S
N5, zoORAHELT, x7~w7faﬁﬁﬁ®%ﬁwﬁwﬁiéﬁwﬁﬁ%ﬁmaﬁiﬁ%
ST E . FHIL, BEXonzT =2 RKRE WA, R Besov 2RI BT 5 & RIKER S DY



INE W E WS NGO TR R TR Z M U 7. ¥, Fex OIS, ko LP(R™) (72
72U, n<p<oo) BT ARERYY T — ROKMBEAMBOFAEEE2EL L0 — Kk s
DTH5.

—RxDIEFFRMEITICH 1T 5 Navier-Stokes AR DI EDHIE

Navier-Stokes HFERDIFZEIZEA U T, $ALHFEATH 5 Stokes HFEAD L7-HGmA EE 7
BEZREL 5. EBE, G2 5NHKO Cc R LT, L7(Q) IZET 527 hLEO Helmholtz
DIRMERE L 720, Stokes fEFHZENEHZIND. T D Stokes EFHEN, YL /A XLRT b
Vi L (Q) CRENTEREZ R L, BICERKFEHIMEEZET LI LI2L-T, ThE THHE
12X TH % Navier-Stokes HFEAD KGN B L CRIATEYIEDHZELERE L TE /-, Lo,
BERDIEa VR T N ThH DB &S RIEEFREE Q 2B \WTIE, LT-Helmholtz 2 f#IZK D 37727,
Navier-Stokes SRR DM XN Z DT\ =, T I T, MRS % R0 MRCEA I d
% LM ARKICIRS Z e 2RI T ABEEM L7(Q) = L'(Q) + L2(Q) l<r <20k
), I'(Q=L"()NLAQ) 2<r<ocoD& &) #EAL, L'-Helmholtz 7 fif% Him L 7=.
HIZZUINBEST 2V L ) A ZIVA_Z MU L7 (Q) LD Stokes 2 HED b M Fe O K IE HIE
EMARENL U7z, JIGHE LT, —RRIZ C2-ETHh 5 ORI QIZBEWT, RO L2(Q)
O T — 22T 2B T RN F—AERXE L ORI RV F —REA %72 3 Navier-Stokes
FiFE DRSNS R DIFAE L, TNITHT B Leray OFEEMZEEAL 2. ZH 6 DFER
T TINE RO ZFOLFAMEE THEONTWEEDTHBED, RMEEIZZENS ZREMIZE
EHTHRILL 72,
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iEeE H : Characterization of harmonic L"-vector fields in 3D exterior domains.
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i H : Harmonic vector fields in L” on 3D exterior domains.
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(i) 11 A 26 HiE#EE : Besov ZEDEBEEFARICDOWVWT

Littlewood-Paley 7}t % A U 72122 Besov ZEHDEHKZ T 5. F4 DMDIAATH, 5
I D FIEIZ & B Sobolev ZEft] & Besov Z2[H] D EAfR % fiftin LU 721%, Paraproduct fomula
WZHEHODE, BERRIZXN 9 % Holder-Leibnitz BIEH X % GEHH 3 5.

(i) 11 A 27 HF##HEH : Navier-Stokes AR DEFE BN DA

R"(n > 3) B 5 EH Navier-Stokes 2R D AfENE % X 7 — )V AZE 725K Besov Z2[H]

Bp7q+ga 1<p<n,1<q<oolZBEVWTHEKRT 5. FEIFFEERICN S 5 Holder-Leibnitz
RISEAG AT D < BEREAHMIE I K 5. M, ZOFIEERIE, 52 5NAINTxT 2%
DERRITFEDR n <p<oo DL EWHET 2L VWHBHERAKIZE KRN S, AREADEY)
ML TRRETHEHZ 2R L TV,

(iii) 11 H 28 Hi##H#EH : Besov ZMICH 1T RYED LP — L1 BIFE@ICDOWT

FFIX Besov ZERIZ B W THCERE {0 @ LP — LI-BIFHERZ ALz, ISHE LT,
Navier-Stokes HFEADIEAIMEZ RGES 5 A7 —I)VAZE LB ZER & U THA 7 Serrin 7
7 A L51(0,00; L"(R™)), 2/s+n/r =1, n <r < oo, 1 < q < oo T Stokes HFEXDfi#
Ba PIBT 270 DBE D&M, ac B, " THBILEMHLI-.
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7. Darmstadt TRIK¥  Oberseminar Analysis 2019 41 H 31 H
#EEH © L” harmonic vector fields in 2D exterior domains.
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#EPH: Method of the Besov space and its applications to the Navier-Stokes
equations

Abstract: Since the pioneer work of Kato’s LP-strong solution, a number of efforts have been
made to enlarge the space of the initial data which enables us to obtain the local existence of
strong solutions to the Navier-Stokes equations. For instance, L™(R™), L™>(R™), M™(R"),
B, Lin/p (R™) and FO:)}Q(R”) are monotonically increasing function spaces of initial data in
which the local well-posedness of the Navier-Stokes equations has been clarified. In this
series of lectures, we bring a focus onto the Besov spaces and discuss local and global well-
posedness in the scaling invariant cases. In particular, we deal with the suitable class of
external forces. Our final goal is to find the largest homogeneous Besov space where the
well-posedness is established for both initial data and external forces. To this end, we make
fully use of the maximal Lorentz regularity theorem in Besov spaces. This is based on the
joint work with Prof. Senjo Shmizu at Kyoto University.



Contents of the course

(i) Short introduction to the Besov space
(ii

)

) LP — Li-estimates for the semigroup and bilinear estimates in Besov spaces
(iii) Maximal Lorentz regularity theorem of the Stokes equations in Besov spaces

)

(iv) Well-poseness of the Navier-Stokes equations in Besov spaces
HMIRE GREAFIRIL

(i) Ripfrsedmii<e s (S)
WZeaER S 16H06339
WHoeaRiEis IR IRNT 22 & S EIRAR I Z2 D @ & 2 FLIR OB A B ER D B 2B )
WHZEHAT] & TR SRk 28 AFRE- 32 AR 123,600 T-F9 (2018 4EJE 1% 22,200 )
(i) Pk 30 FEEE (2018 4EJE) H ARkl K 7Y & D+ I F — (DFG)
¥ I —% TRKIERNNE IR AR
WFZEHAR & W% 2 2019 4E 3 H 26 H~30 H 2,500 T

FRZOMEN - SMZBIT H1EE
Journal of Mathematical Fluid Mecahnics, Editorial Board
Funkcialaj Ekvacioj, Editorial Board
—AE RN H AR 2 - R
HARZEM 25 - HfER R
NZATBUR N H A ikl —EFE 25—
[Maximal regularity and nonlinear PDE |
FIHF : 2019 423 H 26 H~30 H 555 « 5UHS K AR gt i 22
H AR
HABZ 2T (MBS U A BEEHE]
FEHEEE: HREOIL T LABBERFEEDODRNY
HIR - 2018 410 H 1 H 55T « BESIRBER TN, PHH 2R



