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Using product type Sobolev norm, we determined the critical differentiability
orders in the Hormander-Mihlin type conditions for bilinear Fourier multiplier operators. We generalized
the Calderon-Vaillancourt theorem for linear pseudo-differential operators to the case of bilinear
pseudo-differential operators. We obtained several new estimates for various operators of harmonic
analysis in various function spaces.



1)

)

Hormander-Mihlin

Calderon-Vaillancourt

®)

1)

)

BMO

3

€Y

BMO

&)

Fourier

Fourier

®

o

Hormander-Mihlin

Coifman-Meyer
Kenig-Stein
Grafakos-Kalton

Hormander-Mihlin

Hormander-Mihlin

Hormander-Mihlin

@



Benyi

2
Hormander
(€)
@
C))
@, 3
Muscalu
Germain-Masmoudi-Shatah
Schrodinger

®)
Hardy-Littlewood

Muckenhoupt

(®)
Hardy
Campanato
Morrey Morrey
o
M
MHD
div-curl
BMO
®

A. Miyachi and N. Tomita, Boundedness
criterion for bilinear Fourier
multiplier operators, Tohoku
Mathematical Journal, Tohoku Math. J.,
, Vol. 66, 2014, pp. 55-76,
http://dx.doi.org/10.2748/tmj/139687
5662
Masato Kikuchi, On some inequalities
for martingale transforms in Banach
function spaces, Acta Sci. Math.
(Szeged), , Vol. 80, 2014, pp.




289-306,

DOl: 10.14232/actasm-012-542-3

H. Saito and H. Tanaka, The Kakeya
maximal operator on the variable
Lebesgue spaces, Archiv der Mathematik
(Basel), , Vol. 103, 2014, pp.
481--491,

DOI: 10.1007/s00013-014-0709-2

H. Tanaka, A characterization of
two-weight trace inequalities for
positive dyadic operators in the upper
triangle case, Potential Analysis,

, Vol. 41, 2014, pp. 487--499,
DOI: 10.1007/s11118-013-9379-0
Yoshihiro Sawano and Hitoshi Tanaka,
Fatou property of predual Morrey spaces

with non-doubling measures,
International Journal of Applied
Mathematics, , Vol. 27, No. 3,

2014, pp. 283-296,

DOI: 10.12732/ijam.v27i3.8

Mitsuo lzuki, Yoshihiro Sawano, and
Yohei Tsutsui, Variable Lebesgue norm
estimates for BMO functions. |I1.,
Analysis Mathematica, , Vol . 40,
No. 3, 2014, pp. 215-230,
DO1:10.1007/510476-014-0304-6

Takeshi lida, Yoshihiro Sawano, and
Hitoshi Tanaka, Atomic decomposition
for Morrey spaces, Zeitschrift fur
Analysis und thre Anwendungen, )
Vol. 33, No. 2, 2014, pp. 149-170,
DO1:10.4171/ZAA/1504

Eiichi Nakai and Yoshihiro Sawano,
Orlicz-Hardy spaces and their duals,

Science China Mathematics, , Vol.

57, No. 5, 2014, pp. 903--962,
DO1:10.1007/s11425-014-4798-y

A. Miyachi and N. Tomita, Minimal
smoothness conditions for bilinear
Fourier multipliers, Revista
Matematica lIberoamericana, ,
Vol. 29, 2013, pp.- 495-530,
http://dx.doi.org/10.4171/RM1/728

A. Miyachi and N. Tomita,
Calderon-Vaillancourt type theorem for
bilinear operators, Indiana University
Mathematics Journal, , Vol. 62,
2013, pp. 1165-1201,
http://dx.doi.org/10.1512/iumj.2013.
62.5059

L. Grafakos, A. Miyachi, N. Tomita, On
multilinear Fourier multipliers of
limited smoothness, Canadian Journal
of Mathematics, , Vol. 65, 2013,

pp. 299--330,
http://dx.doi .org/10.4153/CIM-2012-0
25-9

H. Tanaka and Y. Terasawa, Positive
operators and maximal operators in a

filtered measure space, Journal of
Functional Analysis, , Vol . 264,
2013, pp. 920--946,
http://dx.doi.org/10.1016/j.jfa.2012
.12.003
Yoshihiro Mizuta, Eiichi Nakai,
Yoshihiro Sawano, and Tetsu Shimomura,
Littlewood-Paley theory for variable
exponent Lebesgue spaces and
Gagliardo-Nirenberg inequality for
Riesz potentials, Journal of the
Mathematical Society of Japan, )
Vol. 65, No. 2, 2013, pp. 633--670,
doi:10.2969/jmsj /06520633
Masaharu Kobayashi and Akihiko Miyachi,
Schatten p-class property of
pseudo-differential operators with
symbols in modulation spaces, Nagoya
Mathematical Journal, , Vol. 205,
2012, pp. 119--148,
DOI: 10.1215/00277630-1543796
M. Fujita, N. Tomita, Weighted norm
inequalities for multilinear Fourier
multipliers, Transactions of the
American Mathematical Society, )
Vol. 364, 2012, pp. 6335--6353,
http://dx.doi.org/10.1090/S0002-9947
-2012-05700-X
Y. Sawano, S. Sugano, and H. Tanaka,
Orlicz-Morrey spaces and fractional
operators, Potential Anal., , Vol.
36, No.4, 2012, pp. 517--556,
DOI: 10.1007/s11118-011-9239-8
Eiichi Nakai and Tsuyoshi Yoneda,
Bilinear estimates in dyadic BMO and
the Navier-Stokes equations, Journal
of the Mathematical Society of Japan,
, Vol. 64, 2012, pp. 399--422,
DO1:10.2969/jmsj /06420399

, Div-curl lemma with critical
power weighte in dimension three,
18 , 2015
2 19 5

2014 11 s

, On Doob"s maximal inequality
and Burkholder®s square function
inequality in weak spaces,

2014, 2014 10 11 ,

, , , Wavelet
characterization and modular
inequalities for weighted Lebesgue




spaces with variable exponent,
,2014 9 27

N. Tomita, Flag paraproducts on Hardy
spaces, 2nd East Asian Conference in
Harmonic Analysis and Applications,
July 13, 2014, Mudanjiang Normal
University, Mudanjiang,

Y. Tsutsui, Boundedness of small
solutions to a chemotaxis system with
non-diffusive memory, The 10th AIMS
Conference on Dynamical Systems,
Differential Equations and
Applications, 7-11 July, 2014, Madrid,

Yasuo Furuya, Endpoint estimates for
multilinear fractional integral
operators,

2014 6 30 ,

, Boundedness of global
solutions to a chemotaxis system with
non-diffusive chemical,

, 2014 6 6

, An application of weighted
Hardy spaces to the Navier-Stokes

equations, 69 PDE ,
2014 4 15

) , A characterization
of BLO martingales, )

2014 3 17 ,

N. Tomita, Smoothness conditions for
bilinear Fourier multipliers, 1st East
Asian Conference in Harmonic Analysis
and Applications, 2013 10 24

10 26 (10 26 ), Seoul
National University, Seoul,

Shigehiko Kuratsubo and Eiichi Nakai,
The Gibbs-Wilbraham, Pinsky and the
third phenomena for the multiple
Fourier series, 1st East Asian
Conference in Harmonic analysis and
Applications, October 24--26, 2013
(October 26) . Seoul National
University, Seoul,

(
), 2013 9 24 9 27

@ 25 ).
Eiichi Nakai, Generalized fractional
integrals on Morrey spaces with
variable exponent, Asian Mathematical
Conference 2013, June 30--July 4, 2013
(July 2). Busan Exhibition and
Convention Center (BEXCO), Busan,

Akihiko Miyachi, Bilinear Fourier
multiplier operators and bilinear
pseudo-differential operators,
Harmonic Analysis and its Applications
(10/12--16), 2012 10 12 , Jinhua,

Akihiko Miyachi, Bilinear Fourier
multiplier operators and bilinear
pseudo-differential operators, Honan
Mathematical Society Conference (June
15--17), Jeju University, 2012 6
15 , ,
Akihiko Miyachi and Naohito Tomita,
Sharp conditions for multilinear
Fourier multipliers, Harmonic Analysis
and i1ts Applications at Nara 2011, 2011
1 11

Akihiko Miyachi, Sharp conditions on
multilinear Fourier multipliers, 8th
International Conference on Function
Spaces, Differential Operators, and
Nonlinear Analysis, 2011 9 22 ,
Tabarz,

o
MIYACHI, Akihiko

@
OKADA, Masami



FURUYA, Yasuo

KIKUCHI, Masato
(

TANAKA, Hitoshi

TOMITA, Naohito

SAWANO, Yoshihiro

NAKAI, Eflichi

TSUTSUI, Yohei

®
SATO, Shuichi

KOBAYASHI, Masaharu

TACHIZAWA, Kazuya




