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e S OMETE (J530) :Much progress has been achieved on linear hyperbolic Cauchy problem,
on precise asymptotic behaviors of solutions to nonlinear dissipative and wave equations
and on semi—classical resonances, by local and global phase space analysis, in deep
cooperation with all research members through annual international meeting. We have also
successfully supported young mathematicians to acquire the techniques of phase space
analysis by annual instructive conference.

SRR ERA
(BTN - 1)
RS [ E 2 & &t

2007 4R 8, 600, 000 2, 580, 000 11, 180, 000
2008 4R 7,600, 000 2, 280, 000 9, 880, 000
2009 4EHE 7,100, 000 2, 130, 000 9, 230, 000
2010 4EFE 6, 800, 000 2, 040, 000 8, 840, 000
# 30, 100, 000 9, 030, 000 39, 130, 000

WFEST B« ARy TR

BHFEOSE « ME - B - AT

X—U— N BRI, SRR, IERIERE), NIV R B, Fourier FOTEMSE,
EIELVEH, lifespan, FJHAfE R

1. WFFEPHAG E W DOH 5
(1) FRFfEAT, BT, R IFREDR

HEROBFZEAN S D72 <, HVITHIVE -
T XY RE 2RO S 5 HH 22 AT

ST D EEITIE, 2 < OBISNMLE & FIFRC
frequency (ZIKAFT 5. o TN HDHG
TN TR SN I NDERETH
%, VO ORBMEM S TR IT 5 5
AW #EZ T THD.

(2) KBRS & LA K2, AR 22 iR
Bro®BMEN$% <, o EMRsMEE L L
TWBA, FFEEEOENS, RN &
DI KIEINT D BN El ko T, 4y

DAYy FOWHIINDZ ENDihoT.
2. WEoOHB

(1) F50HEN, FZE/MN O KIREIRT O T
B RPTATICELD A, F 72 BT o+
1 % KA FATICE Y AL C, FRAEICHFZEAS
WAEITVY, [EAFFEE 720 OBFZETIZB 60T
SN OIS, EET LR E
OWIE I X A8, ERZHHETZ L
ZHRE L7,



(2) HWIE B DOMIE LM OGS 50
DICHTT 7 B OMFIE EEE R, ZhEif
T HZELHMO—D L L.

3. WFED ik

(1) BHHEFIZBAE VORI D
FEAFR L, %€ LI-AFZEE A 2Rk
H[FCHFZET 5.

(2) WFFERFEE X, KBRITD OBy HHEHT
WEREDT, BRI T—ZBEEL, Zh
Z H e O% &3 5.

(3) 4, [EWNIOFHZERIFRNT D4 7258
FHBOCEBEEESZRME L, il
BLOWEHEDS LT 5. £ 2 (4,
ERNAD BN 2, 3 L4 OERIEEENIC X 5
W HEH A DL E LBV E DD D
NEUEAFEE S 2 BT 5.

4. BFSERE

(1) D Gevrey ZE[]CHIHMERFEMERE 2
HOTEUNR DD, &AM RRERE &
LT, Z£® Gevrey fRCCREAERFE O
EEWRET D, &V THREZFTL,
PUF OfERZ1GT2. FEFEDRA M BRIVEH %
Wt LCiE, NIV UEBO RO LG
DOHEER I BEZEMOLEIIE, EiE Gevrey
fRiix 2 ¢, »OZOEBIIRETHD. 2
DRI 2R N TR ZER] TR WG AT Gevrey
BEIL, ZoEMOALTIHIRESINT, FEY
FRPERF O 2 RFEZARIA D JE W T D2 3R
BRI 5. 2 WEFESARIRITARIR &2 FFD
FRERFER DTFET D 5E120E, ERT Gevrey
RT3 T O ZORBIIRETHD. 2D
£ O BRI BAE L WEEIE, ki
Gevrey 88T 4 THOZ DHERIIHKE TH
5. LEDORRIZI Y, R Gevrey HUIFEE
23 FE S22 S B RE A 3R O Rl A 1T 5E
RIZIRTET D Z BT,

(2) FEEIEBERER Z IR LT, Bk
Ivrii-Petkov-Hormander £ T THIHIAE
R M O 72 ARz o Tl bl & 72 %
73, &9 1980 AFEALURORIEEIZ ) L TLL
TORREST. 2 WEHEZRRIRICHIR S %
FFOERERFEH MFAE L2 X, #I3E R
REII3eZE Tvrii-Petkov-Hormander DT

T OPREERZEMoOTPCEe &L s, —75,

2 WM 2 AR IR IR BR A & R D s R P
DIFTET UL, Levi 258 LT 0IHER
BB O REEEMOF Tyl & e b7
V. IR <, Gevrey FEEN 5 LV K745
ZERClE Levi O FTHHEYI & 72 5720,
UL EOWHEORIEY & LT, Wik HIRREC
U CHAEMEREN W S 72 W EZER o
T &R B RWERBEOR Z R A L.
CTHEINETOFR#BEBEIHITHD.

(3) MW RUARE) DI HIT I, BESKRIK L
REESRIRDGFIET DD, REESHRIE L
T Schrodinger FRREXOBERTEE 5 27- &

X, TRAFX— LULRKEEORE TRV L
X, D52 BT RN ARE S OIS T
BHICHET A LR L. &6
Z OFEHR A LT, Schrodinger fEHZE D,
RN A - B O oHFARIRT o
YOWERT D VY F o 20U oA &
FHEL, TR L ORT Uy VOSE L
A UG SR 21572,

(4) FE#FE Schrodinger FRERE L OFERE
Klein—Gordon S WIHERIEIZ% L T,
figD> 1ifespan O FEROKEE 2o # A 2 15
DT LTI Lz, ZAUTI A AL KOV R
UM TR KTT 5, B OFESM2K
Wiz LliZbeoTRY, EMEREHS O
FORFHREEDOR RIS NDH O L
YUY

G 2WOIFEHRMIEEEZ L D — KT
Klein—-Gordon J7FE= % O HE[E] K IR MR O 1FELE
B L OSSOV TR L, FERE
TEHIN S 2 0 72 37355 12 D TRERH Kk
OFEL L O EMIZ R~ Lz, £
2WDOIMEEZ > — KT IHERIE
Schrodinger FFEED M DOWUTHIZEEZ K}
DR EATV, RO 7 — Y @ FA TIH A
TWbHE A H ORI Z VW C/BE L, &
7B IEAZ Y I 7mdic 7 — Y ofiftr &
FAWT, B AR O TN ZE Th b
ZlERLE.

(6) Schrodinger TP LUt Airy e %
Gt — R 72 43 BB 5 FE 2K D R 00 i 5 A
ITHZEEh A R, Z ORERZ IERIEEN -
[ A R B2 & BRI R O fif O [E A IR B AL A3
HIBH G A 27, BARE FFOIEREME
WIS LT, E-EAREEZ B8 L7zl
FENIERRIEEND D X RO B H 0
I L CRER O PR AE LV KBRS
DIZLTe. Z OFERITIERMERNH Y Fbi
TWIERERDBHE—MICED iz b, Lo Z
CERLIEEIZBWTHLEETH S.

(7) FEMTEIRIC oy T & 5 el oy B FE AR T
Schrodinger FHER OO MTZEE) 258 L,
R DOREE IR W FE 2 RD D Z LTI L
7o, IEMIBHICI O A2 B £ e W RO fif
WZOW TR 7ML 28 235 H v Tz
DT, ZOFRIZEY, 3WOIEIEIEE
5 72 FERRIE Schrodinger RO fEDHEE 3
M7V MNIC o FTIERE
Klein-Gordon FFEX L WEN HFEX 5705
FOBELEOMIE ATV, ERED H LD
SRR E 22 ] C O BCELVE I 8 D AFAE D REH
W L7e.

(8) il R R B RIE IR 2 0F
ATV, FEEHNT T T T o OREFR LT
R & 722 WE S8 O RS RetE R O 228 2 B & 7>
IZT 52 LT, L0IJIRWEFE O ER R
DFEDRFRMERTFE LA LI Lz, £7220
WFFEDBFRI I 1T 5 FBI ZHa D FEM AR FR1C



£ o T, BREMAFIEOH L EEZ 17

F LTz, ORI PRI S S
NTV5, &0 ) JTHERE.
(9) RO 1 % 7 0 IEHE AT RS

57—V BEOERTICL > Tl B
¢%$’Wﬁﬁéﬁﬁ%$%&,io@ﬁﬁ

SEMFEBORG O N ORIST HENE
ﬂ@ﬁ’%@ﬂ‘fﬂﬁﬁ%ttﬁi‘ﬁ‘é%ﬁ LW FRiEE

BEDEDZ LI , B RO
57, IEH ﬂmﬁﬁﬁ ZxP LT b kA 22
LR A=, R T vy L &2Ro
Schrodinger HFRERUZKI L TH Z OFIENE
HTE5Z amL, kO FIE{bikih 4 ck
BL7=.

(10) B TERENREY 2L —3 3 22/
THERERDTZDD, VRV T AD+ 4y

SMEERE L2, £ 200 nEHEICS

WTh, —Hiz 2T, ﬁm%%&ﬁé_
CWEX o TIEBHLE. Z oK H I
Calderon—Zygmund {EAFIFE Y 21— 3
VIERITTAERTH D0, L) IR RE
WCHEEMICEZDHDOTHS.

5. ERRBERLE
(BFgefE . WITE 3 R OB TR 1
=)

UdEssam ) (Bt 61 1)

(@O T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators,
the Gevrey 3 well—-posedness, #FHiH,
BRIE, BATHERE, N—VHRE, ]
H. D. B. (gt

@ T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators,
the Gevrey 4 well—-posedness, #FHiH,
BRE., BITFERE, N—VERE.
Kyoto J. Math. |ZH#iEE

® T.Nishitani, M.Tamura, A class of
Fourier integral operators with
complex phase related to the Gevrey

classes, J. Pseudo—Differ. Oper. Appl.

##eA, vol 1, 2010, 255-292
@ N.Tomita, A Hormander type multiplier
theorem for multilinear operators, J.

Funct. Anal. &#if, vol 259, 2010,
2028-2044
® N.Hayashi, P.I.Naumkin, Asymptotics

of solutions to the periodic problem
for nonlinear damped wave equation,
NoDEA, #Fif, vol 17, 2010, 355-369

® H.Kubo, M. Takai, A remark on long
range effect for a system of
semilinear wave equations, Rend.
Istit. Mat. Univ. Trieste, # it H,
vol 42, 2010, 111-123

N. Hayashi, P. I. Naumkin, Wave
operators to a quadratic nonlinear
Klein—Gordon equation in two space
dimension, Nonlinear Anal. #Fif, 71,
2009, 3826-3833

N. Hayashi, P.I.Naumkin, Asymptotics
of odd solutions for cubic nonlinear
Schrodinger equations, % 3 A ,
J.Differential Equations, vol 246,
2009, 1703-1722

M. Kobayashi, M. Sugimoto, N.Tomita,
Trace ideals for pseudodifferential
operators and their commutators with
symbols in alpha-mudulation spaces,
J. Anal. Math. &FiF, vol 107, 2009,
141-160

C. Iwasaki, Construction of  the
fundamental solution and curvature of
manifolds with boundary, Oper. Theory
Adv. Appl. &FHH, vol 189, 2009, 43-65
S.Fujiie, C. Lasser, L. Nederec,
Semiclassical resonances for a
two—level Schrodinger operator with a
conical intersection, Asymptot. Anal.
%A, vol 65, 2009, 17-58
T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators,
the Ivrii-Petkov-Hormander condition
and the Gevrey well-posedness,
SerdicaMath. J. ##iH, vol 34, 2008,
155-178

E.Bernardi, T.Nishitani, On the
Cauchy problem for noneffectively
hyperbolic operators, the Gevrey 5
well—-posedness, J. d’ Analyse Math.

%A, vol 105, 2008, 197-240

M. Sugimoto, N. Tomita, A
counterexample for boundedness of
pseudodifferential operators on
modulation spaces, Proc. Amer. Math.

Soc. ##HiA, vol 136, 2008, 1681-1690
H. Sunagawa, The lifespan of solutions
to nonlinear Schrodinger and
Klein—Gordon equation, Hokkaido Math.
J. #&¥iA, vol 37, 2008, 825-838

N. Hayshi, P. I.Naumkin, H. Sunagawa, On
the Schrodinger equation  with
dissipative nonlinearities of
derivative type, SIAM J. Math. Anal.
A, vol 40, 2008, 278-291
S.Katayama, H.Kubo, An alternative
proof of global existence for
nonlinear wave equation in an exterior
domain, J. Math. Soc. Japan, #@HihH,
vol 60, 2008, 1135-1170
H. Takuwa, G. Uhlmann,

J. N. Wang,



(©)

@

Complex geometrical optics solutions
for anisotropic equations and
applications, J. Inverse Il1l1-Possed
Probl. &&iA, vol 16, 2008, 791-804
T.Umeda, Y.Saito, The zero modes and
zero resonances of massless Dirac
operators, Hokkaido Math. J. #FHiA,
vol 37, 2008, 363-388

T.Umeda, Y.Saito, The asymptotic
limits of zero modes of massless Dirac
operators, Lett. Math. Phys. &#Hif,
vol 83, 2008, 97-106

(2] (Gt 281)

)

T.Nishitani, A <class of Fourier

integral operators with complex phase

related to the Gevrey class,
International Workshop on Global
Properties of Partial Differential

Equations on Manifolds, 2010/09/23,
Cagliari (Ttaly)

T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators in
the Gevrey classes, The 8-th AIMS
Conference on Dynamical Systems,
Differential Equations and
Applications, 2010/05/27, Dresden
(Germany)

A ERE, FE AR G R O A
HIERTE & Gevrey 22/, H A2 2010
R (FRNT 7B B R R G
2010/03/24, BEEKZ

T.Nishitani, On the Gevrey
well-posedness of the Cauchy problem
for noneffectively hyperbolic
operators, Linear and Nonlinear
Hyperbolic  Equations, 2010/02/10,
Centro de Giorgi, Pisa (Italy)
T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators
and the Gevrey classes, The 7-th East
Asia Conference on PEDs, 2009/12/15,
Hong Kong (Hong Kong)

T.Nishitani, On the Cauchy problem for
noneffectively hyperbolic operators,
the Gevrey 4 well-posedness, The 7-th
ISSAC Congress, 2009/07/16, Imperial
College, London (England)

AR T, Hacdi i o ReZe M EEm =
& PR, FOARECE S 2009 AR EEAE S (B
BORRAGR B RIEE) , 2009/03/27,
HORL KT

AR, FERRIE Klein—Gordon FFEE.D
ELRE, AR S 2009 FEEES (fF
W B2 BRI ), 2009/03/26, TR
HUR:

® N.Hayashi, Scattering problem for
nonlinear Klein—Gordon equations, The
1%* Joint Workshop of Shanghai Jiao Tong
University and Osaka University of
Mathematical Sciences, 2008/12/17,
Shanghai (China)

T.Nishitani, Hyperbolic operators with
double characteristics, The 1% Joint
Workshop of Shanghai Jiao Tong
University and Osaka University of

Mathematical Sciences, 2008/12/17,
Shanghai (China)
O 7 H iE AN, Psudo differential

operators on modulation spaces, H A
B 2008 FEHFES (FEWEGR OB
RIFER) 2008/03/25, UTHEKF:

@ P FERE, 2 ERMEAS A B X R
FEL Gevrey 7 T A, HAREES 2008 4E
FEES (T R GR 0 B 2 FERIGE ) ,
2008/03/23, ITE KT

6. WFIEhLR

(D WFgERFEE
P EEME (NISHITANI TATSUO)

KB K REFBEERAAF R R « Hid%
WrgeE s - 80127117

(2) g5y

M fPSe (HAYASHI NAKAO)

KR K- REFEBEERATE R - B
&5 - 30173016

(H19 1Z55H 3, H20—H22 | L EHEmeE &
L C&H)

+J& f#— (DOI SHINICHI)

KR K- RFBEERAA e R - Hid7
&35 1 00243006

(H19 1Z55H 3, H20—H22 | L E &
L CTHH)

A F5 (SUGIMOTO MITSURU)

Sy BRE REFEBE 2 o B B R R SR -
iz

WoEE %5 - 60196756

(H19 135503, H20—H22 |LHEmrseE &
L C &)

)1l F5B] (SUNAGAWA HIDEAKI)

N NE TN 2 e S AR €7
g% 5 80375394

(H19 135083, H20—H22 |TdiHEmrses &
L C &)



AP FER (KUBO HIDEO)

WAL KT RFBEls B PR - B
W9 %5 50283346

(H19 1347484, H20—H22 |Xid#sages &
L C &)

:7£&$u st (TAKUWA HIDEKT)
BAERT - L - HeEe=
ZeF &5 1 80403111
mwli%ﬁﬁzH%vﬂw6ﬁ$%ﬁ%%k
L C &)

KEH  &2E5H (UMEDA TOMIO)

S ST R M B R - B
oEE & B 20160319

(H19 1347483, H20—H22 IXifisarses &
L C&H)

ElF; FH (IWASAKI CHISATO)

ﬁﬁ%iﬁ%%fﬁ%ﬁ B - Bz
ZeE &5 1 30028261

(H19,H22 1T, H20, H21 |XE#EF 42

L LTHH)

3% #7% (HOSHIRO TOSHIHIKO)
iﬁ%gk%%fﬁ%ﬁ Bl - Bz

e E’ S 1 40211544
(m9ﬂﬁﬁ%&mvm2ﬁ@%ﬁ%%&
L T &)

% ] (FUJIIE SETSURO)
SEAVEE K BT AR - R

98 % 5 : 00238536

(H19—H21 1Z50$8, H22 IJodHeEmrses & L
THH)

(3) ELEEMF I
®M B (TOMITA NAOHITO)
jtﬁ)ijt% KEFEFTEZAFIERL - FHAD
e F&K 5 1 10437337




