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We accomplished the analysis of asymptotic behaviors of the least energy
nodal radial solutions to semilinear elliptic equations with Trudinger-Moser critical growth. We
found that the positive part concentrates at the maximum point while the negative part strongly
converges to a positive solution. Interestingly, this result implies that a sign-changing solution
consists of the noncompact and compact parts. This observation could not be found in the behaviors
of positive solutions in the previous works. We also succeeded in the complete classification of the

asymptotic behaviors of general nodal radial solutions. In particular, we observed that,
interestingly, the solutions may admit multiple concentration parts with multiple compact parts.



# X C—19, F—19—1 (|

1. WRFEBRAG S WO 5=
(1)  ZeA7#fF70 1« IEfEEFEM O

ARFFEBRAE S A £ TIL 3% H R B W T E S EEBREHEOE DB HONT DO
DEEINATON TV ([3]%5), U bIc kY, EEBEEBRITER SO ICEPTTL 2L (IR
OEFHS ), BREDOEDLY CHEBYNC Ry — 1) v 745 2 L TEFELS O BT IR
TRNX—Z RGN [Liouville HRER] 2o THESIT A Z N TEH I L, S HITE
HIRILFAEDO RN X —2FFOomL2 AREOEFH I TEHZ L (mxrXF—D&E T
BWE)) RERPLMNIEN TV,

(2)  SEATHRZE 2 © BRI B A LR TR (E

(1) TIRA7EAEARREME OfEHT OFE R & I3RS, 55 20O T 28I O\ T O
IR RO 2R R 72 I X 0 IFE A EITObRTE LT, LB REMNED L ) RET L%
EZTONCOWTELIITHON TR T, 72721, B EEREOIFEI OV T —ED
BRAREASHE A CUN T, REIS, FIRARREIE B oD J7 R s iR B ENIA % Rf S A S ER R 5 B LR &
DT EMNEHENTWE ([1]), & Z THRBRFEVOIL, EEE L IHE, BEIEOMR S %48
T A=%D b HEE IR 5 B O L IEFENHMEIC DD RThD ([2]), =
DZEMD, KFRTA—ZHOGFEEAREE 2, T DT A —Z EfROFLE L FEFEMEDOERIC
[RD 72 <iE30 7 & &, B boFNBEREE 2 R4 Z L NS b, Z OROFIOFHT
ZEEAEFTRD I EIFERREWE Ebs,

2. WEoOHB

FROWE R EZT, ABTETIE 2 ook AE B IERRIGIE 2 Fr oA PR R O 7F 52 LA
DEFEFEIIZONTHLNCT D ZE 2B E T 5, RIS IEEARI T 5 T E TIIBIE S
NI T KD P ZZALfR7e b TR OEPEBZHER 52 L2 HIET, ZO7DIT, A%
TR TESEEZ O THER SN2/ N RV =5 EBROINEE 2 D, S DHIT, MM
SRR Z IEDE Gy EADESITHY, ENENOETEZ LT ORICER LT LSBT %,

(1)  IEDERSr OBEIEFENT

W72 X T A =2 RBRICBWTIEDOT OB RRKEDOEDLVICEFTLHZ L, BIOEFR LD
TV OBOEL LR XL X —N Liouwville FEROIEARIZ L » THESITFoND Z &
& RT,

(2) ADESG DZEH)
LD VIRET DDENERHND, TORMRICE S TUTO LI T2 ED 5,

QA DIREFET D56

BDOERPBRADEDVIZERT 52 L, BRLOETOMIE KL PR /LF =7 Liouville J5
RADEE AN TRHESIT NS Z & amd, 22 TE, BPRELRFMST S Liouville R
KON FRA A DR H D, L IO LIRS IE, IEEFOZEE) & (X587 5555
FAVIRFEIR /2 b TIIOZEEMABLRE NI LI Y BIRER,

\

QA DTy INERE LI WS

B DO B EOFRRROMBICIRINK T 5 2 & A2RT, 22T, ADWMIT R0 AL
fRE - IXIEB AR T D[ REEN S D, ZIVE TOIEEMBOBEIEE ONFSE TIX, EPE
ONTIIEN FRAO BIABICINE T 2HROLANHEINTW I LICEET D &, Yix
G EACROBADE NI EBRALMANINET D Z EnmIninig, b F-F5280Ee 5
TIEOZEE) & L THBEEV,

3. WHEDTTIE

(1) =RAF—ORHIFE



£, RANTFNF—FF LMD = RV X —ORERII 21T 5o KRS, REEITHIRTH LIX
LI S T 2 5EREBIEL Moser 41 &2 W e L —fHili 24T 5, 2 ORMlliIIFF 521k
fROADE DNERT G2 HET DBRICEL S E Wi S D, =% —iHlis 58 Tk
F, R AR OMEN 228 25 L <P D701, A IEDOED & ADFIT3 T TLLF D
WY AT 21T D,

(2) IEDERS OfFfT

EPEOMSORNTEST 5. EOWSE# N7 2 r— ) > 712 £ > CHEE S g LoJy
B OEAR & ST = &4 C& H7oh, LB OSATHISE (3110 X 5 EMURRARIC AT 2 A 7 —
Y S EEERT . BIC, RKMOED ) CHER AL —) L7 %52 LIS LY, sy
DE DY OWLERTGRE & O 0% — SR ERIC &> TR 5D 2 2 27T,

(3) QDG DT

T, RO O 2175, £9, (D) THLAL= VX —3Hiliz ] L TROES
BT 20 E D NERRD, BT D5E1E, \EOH S O & [FERICA OIS OREKRADED
D CRZBEONC A=) 795 2 L2 XY, EHESOHEREREIEE & U= 1L % — 3R
RO L > THESIT 5D 2 & 27Rd, ADOMI IR LaWEEE, Mg oIz
WHT % Z & amd,

4. WFIERCR

(1) FHe/bhm R —FF 52 AFE O WL 56 8)

AWFFEDORER, £7°, UHIDBETH - 7o REIRIZ BT D /= 3L X — RT3 2L fig
OWHEZB OFT 2 5ER S H Z LN TE T2, FRZ, MOEDEH 2 IMER L, RRADE IZHE
9252 L, BIXOEFOEHTAEEST XL X —2 Liouville FFERDIFAIARIZ L > TH#
DTFoNbZ LER LI, —HTADOHSIIBERET, H 5 IEEMICENKT L EE2RT &
WP LTz, ZHUTEERR SRR O I Ea v R0 MEORETH L ERHL & T &R
7e 3 Ry MEDRIFT DB AL AR 72 O TIEozsE) & L CHBRGE D, AfERITe —~
KD M. Grossi K& oIFZHmr e U CHmaGEL v HiES v ([4]),

(2) —WRDERKIFRET 52RO IR 2B D 73 FE

EHIC (1) OREOREREE LT, f/hm X —fR L3RS e —f% O BRI 5 2L
SR DM B O 21T > 7o, AU KV, FERPEIEN H DO IR NEENE A FF o851 80 T
BRI F B AR DI E B BRI T D 2 E N TE 2, 22 TR OE Ty & HEK
DNy NEGPIAET D R S A GBRE T A B IZHT 5 2 N TE L, Yikhh
RHFPIERCE LTEMEE B MRSz ([5]),

(3) —fBoA AT I 1T DA B AACRRIR DR

EHIT (1) O D —OORBIRB L LT, —MROARERITBI 57455 ZIBEFRARO K
(B Lo, 2 O UEf & LT 0 R B B EMEARO I O FERIC IR D FLA TS,
MUTOWTIE, 4RO RS IR O3 O IERRIE I RIS 2 52 OREED 721 v
TOEIARMATHY, BUELBIEEITH Th 5,

51 F 3k

[1] Adimurthi and S.L. Yadava, Multiplicity results for semilinear elliptic equations
in a bounded domain of R2 involving critical exponents, Ann. Scuola Norm. Sup. Pisa
Cl. Sci. (4) 17 (1990), 481-504.

[2] Adimurthi and S. L. Yadava, Nonexistence of nodal solutions of elliptic
equations with critical growth inR2, Trans. Amer. Math. Soc. 332 (1992), 449-458.

[3] Adimurthi and O.Druet, Blow-up analysis in dimension 2 and a sharp form of

Trudinger-Moser inequality. Comm. Partial Differential Equations 29(2004), 295-322.


https://mathscinet.ams.org/mathscinet/author?authorId=205799
https://mathscinet.ams.org/mathscinet/author?authorId=246247
https://mathscinet.ams.org/mathscinet/article?mr=1093706
https://mathscinet.ams.org/mathscinet/article?mr=1093706
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=729
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=729
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A729%20v%3A17
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A729%20y%3A1990
https://mathscinet.ams.org/mathscinet/author?authorId=205799
https://mathscinet.ams.org/mathscinet/author?authorId=246247
https://mathscinet.ams.org/mathscinet/article?mr=1050083
https://mathscinet.ams.org/mathscinet/article?mr=1050083
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=2183
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A2183%20v%3A332
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A2183%20y%3A1992
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=2508
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A2508%20v%3A29
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A2508%20y%3A2004

[4] M. Grossi and D. Naimen, Blow-up analysis for nodal radial solutions in Moser-

Trudinger critical equations in R2, Ann. Sc. Norm. Super. Pisa Cl. Sci. (5)20(2020)

797-825.

[5] D. Naimen, Concentration profile, energy, and weak limits of radial solutions to
semilinear elliptic equations with Trudinger—-Moser critical nonlinearities, Calc

Var. Partial Differential Equations60(2021), Paper No. 66, 54 pp.


https://mathscinet.ams.org/mathscinet/serials/profile?journalId=5905
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A5905%20v%3A20
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A5905%20y%3A2020
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=4611
https://mathscinet.ams.org/mathscinet/serials/profile?journalId=4611
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A4611%20v%3A60
https://mathscinet.ams.org/mathscinet/publications-search?query=ji%3A4611%20y%3A2021

Daisuke Naimen 60
Concentration profile, energy, and weak limits of radial solutions to semilinear elliptic 2021
equations with Trudinger-Moser critical nonlinearities.
Calculus of Variations and Partial Differential Equations -
DOl
10.1007/s00526-021-01951-5
Massimo Grossi, Gabriele Mancini, Daisuke Naimen, Angela Pistoia 380
Bubbling nodal solutions for a large perturbation of the Moser-Trudinger equation on planar 2021
domains
Mathematische Annalen 643-686
DOl
10.1007/s00208-020-01975-w
Daisuke Naimen, Futoshi Takahashi 47
A Note on Radial Solutions to the Critical Lane-Emden Equation with a Variable Coefficient 2021
Geometric Properties for Parabolic and Elliptic PDE"s 273-290
DOl
10.1007/978-3-030-73363-6_13
Daisuke Naimen, Massimo Grossi 20
Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2 2020
Annali della Scuola Normale Superiore di Pisa. Classe di Scienze. Serie V 797-825

DOl
10.2422/2036-2145.201707_006




Daisuke Naimen, Masataka Shibata 186

Two positive solutions for the Kirchhoff type elliptic problem with critical nonlinearity in 2019

high dimension

Nonlinear Analysis 187-208
Dol

10.1016/j .na-2019.02.003

D.Naimen and C.Tarsi 22

Multiple solutions of a Kirchhoff type elliptic problem with the Trudinger-Moser growth 2017

Advances in Differential Equations 983 1012

DOl

22 21 15

2022

Trudinger-Moser

2021




Trudinger-Moser

RIMS

2021

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Trudinger-Moser critical equations in R"2

6th GEOMETRIC PROPERTIES FOR PARABOLIC AND ELLIPTIC PDE"s

2019

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Trudinger-Moser critical equations in R"2

44

2019

241

2019




Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2

AMS Spring Southeastern Sectional Meeting

2018

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2

The 11th AIMS Conference on Dynamical Systems, Differential Equations and Applications

2018

Kirchhoff 4

2018

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2

2018




Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2

International Workshop on Nonlinear PDEs 2018 in Okayama

2018

Daisuke Naimen

Existence and multiplicity of positive solutions of a critical Kirchhoff type elliptic problem in dimension four

AMS Spring Central and Western Joint Sectional Meeting

2018

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R"2

Recent Topics on Nonlinear Analysis

2017

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R2

69th Kyoto Ekimae Seminar

2017




Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R2

Young PDE"s @ Roma

2018

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R2

2018

2018

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R2

AMS Spring Southeastern Sectional Meeting

2018

Daisuke Naimen

Blow-up analysis for nodal radial solutions in Moser-Trudinger critical equations in R2

The 11th AIMS Conference on Dynamical Systems

2018




Daisuke Naimen

Concentration phenomena on radial solutions to semilinear elliptic equations with the Trudinger-Moser growth

The 13th AIMS Conference on Dynamical Systems, Differential Equations and Applications, Special Session

2023

Daisuke Naimen

Concentration phenomena on radial solutions to semilinear elliptic equations with the Trudinger-Moser growth

The 13th AIMS Conference on Dynamical Systems, Differential Equations and Applications, Special Session 28

2023

Daisuke Naimen

Concentration analysis of semilinear elliptic equations with exponential growth in a disc

Non-compactness phenomena on critical problems and related topics

2023

Daisuke Naimen

Concentration estimates for positive solutions of semilinear elliptic equations with exponential growth in a disc

One-day workshop in Toyonaka

2024




Functional Inequalities and Asymptotic Analysis of Nonlinear Elliptic Equations

2023

2023




