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Sharp conditions on the boundedness of multilinear operators

TOMITA, Naohito
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I studied the boundedness properties of bilinear Fourier multiplier and
pseudo-differential operators. To assure the boundedness, the smoothness condition for Fourier
multipliers in the sense of Sobolev spaces and the order of pseudo-differential operators were
determined. The sharpness of these results was also studied.



( ) 2000

1 ( )
Hsérmander
n/2
n
Coifman
Meyer
(4n + 1) , (2n + 1)
2010
Hormander
(n
+ 1)
(n+1)
2n +

1=@2n)2+1=n+1
2010

L™px LN - L7,
1/p+1/g=1/r, 1<p,q,r<co,

)
p.q 1
r 1 p,
q 1 Hardy

1. @
Littlewood-Paley Hardy
(L , 3, 5,
6] )-
(L )
p =
(i . 4D
3 Flag paraproduct
3
Hardy
(L
- 1D
(L . 2, 8]

8

(1) A. Miyachi and N. Tomita, Estimates
for trilinear flag paraproducts on L™
and Hardy spaces, Mathematische
Zeitschrift 282 (2016), 577-613,
DOI:10.1007/s00209-015-1554-0

(2)M. Fujita and N. Tomita, A
counterexample to weighted estimates



for multilinear Fourier multipliers
with Sobolev regularity, Journal of
Mathematical Analysis and
Applications 409 (2014), 630-636,

DO1:10.1016/j .jmaa.2013.07.041

(3) A. Miyachi and N. Tomita, Boundedness
criterion for Dbilinear Fourier
multiplier operators, Tohoku
Mathematical Journal 66 (2014), 55-76,

DO1:10.2748/tmj/1396875662

(4) A. Miyachi and N. Tomita,
Calderon-Vaillancourt type theorem
for Dbilinear operators}, Indiana
University Mathematics Journal 62
(2013), 1165-1201,

DO1:10.1512/1umj .2013.62.5059

(5) A. Miyachi and N. Tomita, Minimal
smoothness conditions for bilinear
Fourier multipliers, Revista
Matematica lIberoamericana 29 (2013),
495-530,

DO1:10.4171/rmi/728

(6) L. Grafakos, A. Miyachi and N. Tomita,
On multilinear Fourier multipliers of
limited smoothness, Canadian Journal
of Mathematics 65 (2013), 299-330,

DO1:10.4153/CIM-2012-025-9

(7) N. Tomita, A remark on multilinear
Fourier multipliers satisfying Besov
estimates, RIMS Kokyaroku Bessatsu 33
(2012), 111-121,

(8) M. Fujita and N. Tomita, Weighted norm
inequalities for multilinear Fourier
multipliers, Transactions of the
American Mathematical Society 364
(2012), 6335-6353,
DO1:10.1090/50002-9947-2012-05700-X

24

@___ .
Saga Workshop on
Partial Differential Equations

2016 3 22
(2) , L. Grafakos, , H.V.
Nguyen, Multilinear Fourier
multipliers with Sobolev regularity,
, ,2016 3 16
19

(3) N. Tomita, On the boundedness of
multilinear Fourier multiplier
operators, Harmonic analysis and its
applications in Matsumoto 2016,
Winter, February 15 19, 2016.

@

2015
12 22 23

(5) N. Tomita, On the boundedness of
multilinear Fourier multiplier
operators, Harmonic Analysis and its
Applications in Tokyo 2015, Waseda
University, November 27 29, 2015.

(6) , Flag paraproduct Hardy

2015 11 13

(€0 I—
2015 10 3
®_ , Flag paraproduct
Hardy
2015 ,
,2015 9 13 16
(99 __ ,Flagparaproduct Hardy
, ,2015 5 25
(10) I
) , 2014 10
17

(11) N. Tomita, Flag paraproducts on
Hardy spaces, 2nd East Asian
Conference in Harmonic Analysis and
Applications, Mudanjiang Normal
University (Mudanjiang, China), July
11 14, 2014.

(12) :

, , 2014

(13) N. Tomita, On the
Calderson-Vaillancourt type theorem for




bilinear pseudo-differential operators,
Nonlinear Dispersive Equations and
Harmonic Analysis, Kyoto University,
January 14, 2014.

@ _
1,2,
, , 2013
12 25 27

(15) :

2013 11 9

(16) N. Tomita, Smoothness conditions for
bilinear Fourier multipliers, 1st East
Asian  Conference in  Harmonic
Analysis and Applications, Seoul
National University, October 24 26,
2013.

@@
( ): ,
,2013 9 24 27
(.’
2013 7
20
9 _
Calderon-Vaillancourt
, ( ) 2013
5 20 23 .
200
Calderon-Vaillancourt
2012

12 25 27

(21) N. Tomita, Calderon-Vaillancourt type
theorem for  bilinear operators,
Harmonic Analysis and its
Applications at Tokyo 2012, Tokyo
Metropolitan University, November 16

18, 2012.

(22) N. Tomita, Sharp estimates for
bilinear Fourier multipliers,
China-Japan Joint Meeting on PDE at
Yanji, Yanbian University (Yanji,
China), September 10, 2012.

(23) , Sharp estimates for bilinear
Fourier multiplier operators,

2012 8 6 8

(24) N. Tomita, Sharp estimates for
bilinear Fourier multipliers, Fourier
Analysis and  Pseudo-Differential
Operators, Aalto University (Helsinki,
Finland), June 25 30, 2012.

€Y
TOMITA NAOHITO

10437337



