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Liouville

We carried out systematic studies on the profile and behavior of solutions
of elliptic and parabolic partial differential equations, and obtained the following results among
others.

For elliptic equations, we showed a Liouville-type theorem for an equation transformed by a scaling

method. We also obtained results on the existence and no-existence of singular solutions and the
structure of positive solutions for equations on the sphere, and equations with space-dependent
exponent of nonlinearities.

For parabolic equations, we made clear the structure of solutions of a linear heat equation with
inverse-square potential. We also studied the Fujita equation about the boundedness of time-global
solutions, existence of singular solutions and their stability, and Fisher®s equation about the
dynamics of interfaces.



B X C—19. F—19—1, Z—19.

1. ERBYFIOLE X

HARR LS LRICR LN DA Bl 1T
Wiy FREXREZHWCTET VLSS =
EMBNN, ZEOFROIZIRCZEE) 72 & O ENE
BB 25 2 L I3 B S 0 P AT 7
WIXEETHY, TNETEL OENRR S
NTE.

B ORI IEBOF BRI Wi, EH
R X DB ORI O W T oA
F =T WALk, ENS D% < ORFEE
FEROFBICEHBN L TE 72, R —
DGR B DAL HE 72 & OB L S HE S
FRD XD ISRy F R A H W TR
WEND T ENZVD, KISHEHGR OB O
REIZIZIAAD S V—FOEL KXW, £
7o ERR G AL 5 R T > WD TRl By 7
BEBURTIBFZE N 2, iR R & &
WREZ IR+ 2 HA e LTH LWERB O
RSN HED DAVTRER, #ric e dERTEHEE O
FRALEORP-TND.

XN oF T, ws HFERD
fE DT & 2B B3 2 WF 58 X BEGR 2> D
HISHE» O L ETETZOREREENEE
D, TAUH, a—ua v NEE, BARZHL
(IR FRITHFZERED B, Rk TSGR IS
BII52bo b EENOEEMLEDH S B
Lo TN

2. FEDEH

INETONEREOERzLY, 247
DRI B HFRERAUTHEL U SN /S
NHZEBALNIZ-TETEBY, LV E
VRN D OO LEMENE £ > TN 5.
ZOFER, X0 KB RS OB
OVBEENEE>TWDEN, AnbilsHs:
MEETFRERICL > TRAEDLZONEEHT
HY, AL BRI L > TR
S DOENEGOBEITE b TH LW
HEE o TWA.

AFHE O BWNE, 03T L7 HE sy
I T DO B DI DS LR 2
ORMHNHIIE e D D Z 22k, (RS
FHRER R OO ZE BT & RER ) 268 12
BT 2 EMBmOBELH LWERLZH 2
ZLETHB.

3. WMEDHE

BFmzix, Ekomms RGNS 5
UMV BEEENT R RN 2, FRALAEENE, W
ITRMTRO Tk, MR GC R OB, £
T, DEHmEREIEHZ L Lo TH
JEORRRIZ DT D & & HIT, ZHE TORE
TR O T IR RAT FE O E A B L
7o, ETBROBERMEREEZT 5729012,
BHEIa2alb—va VAR FERELE LT
AV, SAIC X o THEEBMEAERICH & 5<
semi-rigorous 7T S —F E{T-o 7.
REFE ZHEET DI HT- > TUE, REFE
FOSHEFIZENENOMIE T ORE L
X% & [FRFIZRE O E 2 5 b9 5 MBS &

CK—19 (Jtm)

o7, FOEHIZ, BNTIE, &k s
HLFEIFE AR D H1FD, o —7L
B L, EHICE I o E S A B
L CIERSCE RO EIT- 7
EFREICIE, ZEMEH D WX " HgkE o v
— 7 va v T EREMICEEE L, IO
F L ORTREHEAE UT-. F WS OWFEH S
FOF~H D VILEM &8 U TR O
WO RO AT, L[R2 etk L 7=,

4. HFRRRE

B2 TE R TR oW T, B RR7Ze
TE Ry B O B AT & ERIC BT D Kk
LEME, FFREFEMICOVTOIRKL — |,
REZ V= 7 OBIFERREME, A5 B A
LAt O HFFERTAHRET 5 = x L ¥ —iA
BB BIT 2 KIkr = o 87 e, R R
171 & B IREFLIETE & 05\ 2 BUR R O A% &
IR ECHOWTHEESRR S o 7.

WL E T TR RAT DT, B FR
AT DIFE & A B — R 1 o[
TR O IETAE, AMHEREITIROGFE, HKim
DABRAN 22268 2 R T BR ORI 21T > 72,

M FRRATHONTIE, B - B A &
Bz AN i S - Ak T R X o i
DOFERNMEDIEERFMET N7 7 X —DTF
£, FRPKERIRACIFET 5 X 5 ez DRk
JEMERS D 7 T A B BT LT,

MR RIS W TIE, TS
JZEIN % IERR e Ao L RE, R BT ofE
M ARy H RO ORIz OV TR
NELNT.

i o B R T H B F m ik R
WZOWTIX, EFRHm THLMAFELE T VT 2
2 A ROLEWHESEOEL, Kiki7sy
i [ & 38 HH 7 & DFFFSE 24T o 7=,

5. ERRRRIE
(WFZEfRERE . AFZe /03 R ORI ZE 5 12
=Y

(HEsERR0) (G 60 )
1)) G N e e AN e =

1. Y. Naito, T. Suzuki, Y. Toyota, A
priori bounds for superlinear elliptic
equations with semidefinite
nonlinearity, Nonlinear Anal. 151
(2017) 18-40,
http://doi. org/10. 1016/ ]j. na. 2016. 11.
016

2. K. Fujie, T. Senba, Global existence
and boundedness of radial solutions to
a two dimensional fully parabolic
chemotaxis system with general
sensitivity, Nonlinearity 29 (2017),
2417-2450,
DOT:10. 1088/0951-7715/29/8/2417


http://doi.org/10.1016/j.na.2016.11.016
http://doi.org/10.1016/j.na.2016.11.016

10.

11.

K. Ishige, Y. Kabeya, E1 M. Ouhabaz,
The heat kernel of a Schrodinger
operator with inverse square potential,
Proc. Lond. Math. Soc. 15 (2017)
381-410, DOI:10.1112/plms. 12041

M. Ishiwata, H. Wadade, On the effect
of equivalent constraints on a
maximizing problem associated with the
Sobolev type embeddings in RN, Math.
Ann. 364 (2016) 1043-1068,
DOI:10.1007/s00208-015-1243-7

M. Hoshino, E. Yanagida, Convergence
rate to singular steady states in a
semilinear parabolic equation,
Nonlinear Anal. 131 (2016), 98-111,
DOI: 10.1016/J. na. 2015. 06. 020

N. Ioku, M. Ishiwata, T. Ozawa, Sharp
remainder of a critical Hardy
inequality, Arch. Math. (Basel) 106
(2016) 65-71,
DOI:10.1007/s00013-015-0841-7

Y. Kohsaka, Stability Analysis of
Delaunay Surfaces as Steady States for
the Surface Diffusion Equation,
Springer Proc. Math. Stat. 176 (2016)
121-148,
DOI:10.1007/978-3-319-41538-3_8

S.-1. Ei, K. Ikeda, E. Yanagida,
Instability of multi-spot patterns in
shadow systems of reaction—diffusion
equations, Commun. Pure Appl. Anal. 14
(2015) 717-736,
DOI:10.3934/cpaa. 2015. 14. 717

N. Toku, K. Ishige, E. Yanagida, Sharp
decay estimates in Lorentz spaces for
nonnegative Schrodinger heat
semigroups, J. Math. Pures Appl. (9)
103 (2015) 900-923,

https://arxiv. org/abs/1310. 8074

K. Fujie, T. Senba, Global existence
and boundedness in a
parabolic-elliptic Keller—Segel
system with general sensitivitiy,
Discrete Contin. Dyn. Syst. Ser. B 21
(2016) 81-102,
DOI:10.3934/dcdsb. 2016. 21. 81

Y. Naito, Global attractivity and
convergence rate in the weighted norm
for a supercritical semilinear heat
equation, Differential Integral
Equations 28 (2015) 777-800,
https://projecteuclid. org/euclid. die

12.

13.

14.

15.

16.

17.

18.

19.

20.

/1431347863#abstract

N. Toku, M. Ishiwata, A scale invariant
form of a critical Hardy inequality,
Int. Math. Res. Not. IMRN 18 (2015)
8830-8846, DO0I:10.1093/imrn/rnu2l2

Y. Naito, A remark on self-similar
solutions for a semilinear heat
equation with critical Sobolev
exponent, Adv. Stud. Pure Math. 64
(2015) 461-468,

http://mathsoc. jp/publication/ASPM/c
ontents/CFM64. pdf

P. Polacik, E. Yanagida, Global
unbounded solutions of the Fujita
equation in the intermediate range
Math. Ann. 360 (2014) 255-266,
DOI: 10.1007/s00208-014-1038-2

M. Efendiev, T. Senba, A. Zhigun, On a
weak attractor of a class of PDEs with
degenerate diffusion and chemotaxis, J.
Math. Soc. Japan 66 (2014) 1133-1153,
DOT:10. 2969/ jms j/06641133

Y.-L. Wu, C.-Y. Chen, J.-L. Chern, Y.
Kabeya, Existence and uniqueness of
singular solutions for elliptic
equation on the hyperbolic space
Commun. Pure Appl. Anal. 13 (2014)
949-960,
http://dx. doi. org/10. 3934/cpaa. 2014.
13.949

J.-S. Guo, H. Ninomiya, M. Shimojo, E.
Yanagida, Convergence and blow-up of
solutions for a complex—valued heat
equation with a quadratic nonlinearity,
Trans. Amer. Math. Soc. 365 (2013)
2447-2467,
http://dx. doi. org/10. 1090/S0002-9947
-2012-05797-7

Y. Naito, T. Senba, Bounded and
unbounded oscillating solutions to a
parabolic—elliptic system in two
dimensional space, Commun. Pure Appl.
Anal. 12 (2013) 1861-1880,

DOI:10. 3934/cpaa. 2013. 12. 1861

K. Ishige, Y. Kabeya, Decay rate of L g
norms of critical schrodinger heat
semigroups, “Geometric Properties
for Parabolic and Elliptic PDE’ s”, in
Springer INdAM Ser. 2, (2013) 165-178,
DOI:10.1007/978-88-470-2841-8_11
W.-M. Ni, M

. Taniguchi, Traveling


http://dx.doi.org/10.3934/cpaa.2015.14.717
https://projecteuclid.org/euclid.die/1431347863#abstract
https://projecteuclid.org/euclid.die/1431347863#abstract
http://mathsoc.jp/publication/ASPM/contents/CFM64.pdf
http://mathsoc.jp/publication/ASPM/contents/CFM64.pdf
http://dx.doi.org/10.1090/S0002-9947-2012-05797-7
http://dx.doi.org/10.1090/S0002-9947-2012-05797-7

21.

22.

23.

24.

fronts of pyramidal shapes in
competition—diffusion systems, Netw.
Heterog. Media 8 (2013) 379-395

DOT:10. 3934/nhm. 2013. 8. 379

S. Sato, E. Yanagida, Appearance of
anomalous singularities in a

semilinear parabolic equation, Commun.

Pure Appl. Anal. 11 (2012) 387-405
DOT:10. 3934/cpaa. 2012. 11. 387

Y. Naito, T. Senba, Blow—up behavior of
solutions to a parabolic-elliptic
system on higher dimensional domains,
Discrete Contin. Dyn. Syst. Ser. A 32
(2012) 3691-3713

DOI:10. 3934/dcds. 2012. 32. 3691

K. Ishige, M. Ishiwata, Global
solutions for a semilinear heat
equation in the exterior domain of a
compact set, Discrete Contin. Dyn.
Syst. Ser. A 32 (2012) 847-866,

DOT:10.3934/dcds. 2012. 32. 847

Y. Naito, The role of forward
self-similar solutions in the Cauchy
problem for semilinear heat equations,
J. Differential Equations 253 (2012)
3029-3060,

https://doi. org/10.1016/j. jde. 2012. 0
8.013

(FEeRE) G121 1)

LU~ TR

E. Yanagida, Long-time behavior of
solutions of the Fisher-KPP equation
for slowly decaying initial data,
Mathematical Analysis on Nonlinear
PDEs, 2017

Y. Naito, Separation structure of
solutions for elliptic equations with
exponential nonlinearity, 2017
International Workshop on Nonlinear
PDE and Applications, 2017

Y. Kabeya, Positive Schrodinger
operators with the inverse square
potential and related topics
Mathematical Analysis on Nonlinear
PDEs, 2017

E. Yanagida, Removable and
non-removable singularities in some
parabolic equations, The 7th Pacific
RIM Conference on Mathematics 2016
2016

10.

11.

12.

13.

14.

15.

M. Ishiwata, On the compactness of the
embedding

$H_0"1 (¥OMega) ¥hookrightarrow

L {q(x)} (¥Omega)$, International
Workshop on Nonlinear PDEs 2016 in
Osaka, 2016

E. Yanagida, Boundary singularity in
a semilinear parabolic equation with
the Neumann boundary conditions, 7th
Euro—Japanese Workshop on Blow-up,
2016

Y. Naito, Peaking solutions to
semilinear heat equations with
supercritical nonlinearities, T7th
Euro—Japanese Workshop on Blow-up,
2016

T. Senba, Global existence and
boundedness of solutions to
chemotaxis systems with general
sensitivity, 7th Euro—Japanese
Workshop on Blow-up, 2016

M. Ishiwata, A remark on the
compactness of the Sobolev type
embedding with variable exponent
Pacific Rim Conference, 2016

PBEREIE, Structure of positive
solutions for semilinear elliptic
equations with supercritical growth,
RIMS #FgE4Ess MRy RO DT
R EFEMEE Y, 2015

Y. Kabeya, Singular solutions to a
nonlinear elliptic equation on the
whole unit sphere, RIMS Workshop on
Qualitative theory of ordinary
differential equations in real
domains, 2015

LEERE, FERIE AR RIS 2 R o bt
TR DD ZFEYNZ OV T, RIMS AF
FeE S TIERIBBIROMIT~DIGH & L
TOHREGRAGROREM] , 2015

Y. Naito, Separation structure of
positive radial solutions for
semilinear elliptic equations
Equadiff 2015, 2015

Y. Kabeya, Existence of an asymmetric
solution to a nonlinear elliptic
equation on the whole sphere, 2015
International Workshop on Nonlinear
PDE and Applications, 2015

B EH, On the criteria for the


http://dx.doi.org/10.3934/nhm.2013.8.379
http://dx.doi.org/10.3934/cpaa.2012.11.387
http://dx.doi.org/10.3934/dcds.2012.32.3691
http://dx.doi.org/10.3934/dcds.2012.32.847
https://doi.org/10.1016/j.jde.2012.08.013
https://doi.org/10.1016/j.jde.2012.08.013

16.

17.

18.

19.

20.

21.

22.

23.

24.

stability of unduloids, RIMS #fZ24E2>
MRAFRZ & SR x4 %
fEOIERINE - FREMEOBFFE) , 2015

Y. Kabeya, Solutions to the equation
of the scalar-field type on a large
spherical cap, RIMS #FZe4E45s RIS
FHEAOMOTGIK EFEME] , 2014

Y. Naito, Threshold solutions for
semilinear heat equations with
polynomial decay initial data, 6th
Euro—Japanese Workshop on Blow-up,
2014

T. Senba, Some properties of radial
stationary solutions to a
parabolic-elliptic system related to
Keller-Segel system, 10th AIMS
International Conference on Dynamical
Systems, Differential Equations and
Applications, 2014

T. Senba, Some properties of radial
stationary solutions to a
parabolic—elliptic system and its
application, Conference on Nonlinear
Phenomena in Biology, Physics and
Mechanics, 2014

T. Senba, On the behavior of solutions
to a system of partial differential
equations related to biology, The 22nd
International Conference of FIM on
Interdisciplinary Mathematics
Statistics and Computational
Techniques, 2013

Y. Kabeya, Bifurcation diagrams of
nonlinear eplliptic problems on a
spherical cap, Swiss—Japanese Seminar
at University of Zurich, 2012

M. Taniguchi, Multi-dimensional
traveling fronts in bistable
reaction—diffusion equations in
$¥mathbb {R} ~ {N}$”, AMS Southeastern
Fall Section Meeting, 2012

T. Senba, Oscillating solutions to a
simplified chemotaxis system in high
dimensional spaces, bth Euro—Japanese
Workshop on Blow—up, 2012

Y. Naito, Global attractivity
properties of stationary solutions
for semilinear heat equations, b5th

Euro—Japanese Workshop on Blow-up,
2012

25. E. Yanagida, Asymptotic Behavior of
Singular Solutions for a Semilinear
Parabolic Equation, 9th AIMS
International Conference on Dynamical
Systems, Differential Equations and
Applications, 2012

26. M. Ishiwata, On the asymptotic

behavior of solutions for semiliear

parabolic equations involving
critical Sobolev exponent, 9th AIMS
conference on Dynamical systems,

Differential equations and

Applications, 2012

(K&E) G144
L WHEE ", WmRERKFEHRES, KSR
B, 20154, 320 _X—

(ZDf) H—b—T%
http://www. math. titech. ac. jp/ yanag
ida/research. html

6. BFFEkER

(1) WFgEfR I
B 2 (YANAGIDA, FEiji)
HOR TR - PRFRE - B
WF7e&3 5 80174548

(2) WFge s
i % (SENBA, Takasi)
B - BUEE - B
WF7e4&% 5 30196985

WNEE  HEE (NAITO, Yuki)
EIRKT - BLT 20FgeR - Ba%
F7et2&5 1 10231458

BEA  EHE (KABEYA, Yoshitsugu)
KBTS RS - T GR) BFE R (BF2E
Be) - #Hdz

W98 75 70252757

FE {E (ISHIWATA, Michinori)
KBRS « FERE T2} - 2%
WFgeE 5 30350458

=¥ B (KOHSAKA, Yoshihito)
PR - W E R IER - DR
WFgeE 5 00360967

A H VR (TANIGUCHI, Masaharu)

i | « By PP SCRRE R 2 TR AT - #d%
9% 5 30260623
(CERK 24 D F)

(3) HHERTIES 72 L


http://www.math.titech.ac.jp/%7Eyanagida/research.html
http://www.math.titech.ac.jp/%7Eyanagida/research.html

(4) et 13
Peter Polacik, Professor
School of Mathematics
University of Minnesota, USA

Marek Fila, Professor

Department of Applied Mathematics and
Statistics

Comenius University, Slovakia

Jun—Ping Shi, Professor
Mathematics
College of William and Mary, USA

Khin Phyu Phyu Htoo, Lecturer
Department of Mathematics
Mandalay University, Myanmar

Kin-Ming Hui

Research Fellow (Professor)
Institute of Mathematics
Academia Sinica, Taiwan

Jann-Long Chern, Professor
Department of Mathematics
National Central University, Korea

Chiun—Chuan Chen, Professor
Department of Mathematics
National Taiwan University, Taiwan

Marta Garcia—-Huidobro, Professor
Facultad de Mathematicas

Pontificia Universidad Catolica de
Chile, Chile

Yuan Lou, Professor

Deaprtment of Mathematics
Ohio States University, USA

DN =




