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Classification of biharmonic maps and biharmonic submanifolds, and its
applications
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Balmus-Montaldo-Oniciuc Chen®s conjecture

I gave many affirmative partial answers to BMO conjecture that is, any
complete biharmonic submanifold M in spheres has constant mean curvature™ under the following
assumptions: 1. the sectional curvature of M is bounded from above and the mean curvature is bounded

from below with some integrability conditions, 2. nowhere zero mean curvature vector, the squared
norm of the second fundamental form is bounded from above and some integrability conditions.
Furthermore, 1 and Tomoya Miura showed that any triharmonic Riemannian submersion from a
3-dimensional space form is harmonic.

2 2 Chen BMO 3



HAC—-—19, F—=19—1, 2—19 (&)

1. HHZERIEE S0 D1y &

2 HFFIBER O TH b BIKELS D Z DB 225 LT\ REIC 1989 4 B. Y. Chen 12 & D 2
I Ta—29y NEMAD 2 ERFHEBD ZHEKRIIBUNTH A 5] £S5 Chen THEVHE, ZDF
MUZR L TE K OWFRHIZ L D B2 DR RB G 2 5N B RZZBRBMBIRIEEZ SN TVRY, %L
BIRRDI G Z 6T WA DIk 1. E" NOlFE, 2. E3 Ao, 3. E* NOBHD L EDATHS, Z0D
FA81Z 2001 12 Caddeo-Montaldo-Onicicuc 512 & D AADZEMDOHEHRNIEIE, FHIRBPIEENLD—TED
EEIZHIELWES S b —ffbx iz, —F, HAOZEMOEHEIEDEEITITM/NTARW 2 BRI S S
FRIADHIDE L < KIS N T W2, k2 B2 D#, 2008 ££1Z Balmus-Montaldo-Oniciuc 512 & D, BRiE
D 2 BEFFRD ZRARZ LR —ETH S5 £S5 BMO FREBEHEINEZ, ZhsDFRIZWTh
IR SRR EDINED R EINTE ST, RNAMETH S, 72, AV ohzFiEiEA0%E/- O
WL A A FDOZEIZUPHWD Z R TERWY, LI ORMAE TS 5 7212, T L RRIKD 5EfHM: %
e U TCTRIBMIZR-MEZZ X /-, £ UT, ¥9 Chen FRUIK U THR)IERR L OHFEIIEIZL D ES S
BRIKD Ricci HMEBEDR TR Z6NDE L WHIREDS & FTHROMDWNMERE25-, 230, ZOHEER
AERNE —HARRNEZ B 2 L1220, EHIATHIRE L 85, £IZ T, WMHZHRIRIZ proper
DIREZMINT 72 TZOANTHURE % BB L, FHROIMOWFRRZEZ, —H{b X 7z Chen TR
U CIXBIT, ¥ Z AN proper 72 DA DZEMDHIRIZFIMKE %2 B < Z & TERRIRLZ 1572, ZD
FERIZ—M D proper RIS LRRIZDOWTDFRERLSBFONEBDH B, 72, BMO FRUZHF L Tk
MR 1 ML EDGE IR LT < ORI % 572,

2. WHROHEHW

AW TIEZNE TH 2 IZiFZE S N T &7z Chen 4, BMO 4%, ERMFEOMEE U TR,
BT SRR SE0 M 2 ROE U KISIIC A7z Z RS Z 212 U7z, 970bs, [ZEMIBNO M 2 Hild
HIES D ZRRILE R~ TH A 5 | L WHMEICI Y b Z iz Uz, FERRO &2, ZoTHE%2HE
WKW TR Z 57280, EfiEE2 GO NMAEMNO 2 BRI ZHRIEO N HEZITS> e Uz, %
LT, 2EFANBOLHEOREZEZ B I 2I2LD, ZOFHEEBIRTEI L 2HEE LT,

3. WD ik

FREMY, EMPOMEE UTH—ICREZ I AMEE 2 o7z, £72, SMMEOE % D) CThidE%
KRIBWZHE Z THgE 2 4772 5 72, HFIZ, Yong-Luo & DILEIZEIZ L D, BMO FRDE IR %2155 7=
HIZ, WZEEFETH L\ Liouville X 1 7OEH 2147z, Z LT, Z® Liouville X1 7OEM% 5 £ < A
WB 2 WS HIETHSE 21T -5 77,

4. LR
Bon-ERImor s THS,

I BRI TR Z G2,



(1) ¢ : (M™,g) — (N™FL h) % 5EfHEIEERZE biminimal B & 325, SEEME H A 0< H<1 %
Mz e 3B, U B2 <RicV(€,€), 22T, BIREE2HEARRT, RicdM ENOVyFHhiE, ¢ 13 M
DEAFERT NIGETH DL, ZOR, HE0<p<oollHLT,

/ H™Pdv, < o0,
M

7, HIZ—EThd,
(2) ¢ : (M™,g) — (S™+1, h) % BRIA D520 2 EHABHE CEHMER 2 MV 012 5Rne T
%, ZOW, LU, |[BE<m, D, $50<p<oollxfLT

H™ Pdvy < o0,
M

THhIWE H IF—ETH b,

II. Yong-Luo & O ILFEFFFE TR &2 57,
(1) (M, g) 25 —< Y ZRIKTue (0,C], (C>0) % M LOEFMEKEL TS, ZOK, &L, &
5p>0, ke NIZHLT,

Ce®)
/M(log(k) ” VPdpg < 400

ThhiE v Z—ETH 2, ZITROLEZEZAVTVS : log® = loglog® V), e®) = R
logV) = log and e()) = e.

(2) ¢: (M™,g) — (N™F h) %5840 2 BIRFEMHTEE 5, FHHE H P 0< H <1 %2H=3&L
|B|2 < RicN(£,6) &35, 22T, BIEMOE2HARRTHY, RicV IEN OV vy FHHETHD, ¢
& M DEAERZ VG THD, ZOK, L, $5p>0, ke NIZHLT,

(k)
/M(log(k) %)pdug < +00

Thhif, HIF—ETH5,

OI =R HBK e OHFEFFET, 3 HFNLDIAAEEZ, hORAARD—MLE N7 Chen P, T4
B, [ZEEEP 5D 3HHM ) — < Y IkDAAIHNTDH 51 2 3IRITDGEIZIEI L 7z,
0 (M3(c),g9) — (N2, h) & 3IRICAEREN S D 3 EHFMIEDIAAL T E, ZOK, ¢ IZHFHFTDH 5,

VI. Ye-Lin Ou & OF:EHFZEIZ & O AR OAFFERE R % 157

(1) ERIFBHNDOT A > a XA VBT 2 R TH 272D DBEAEMEE () fBNE U <1 (b) 26
QEHAERD /) VLD 2EBHDERE DI THD, TDRELTIRERE,

(2) =2V v REMEOCMIHZEMANO 2 EFHMT 1 > > a2 &1 Vidihmdsncd 5, £7-, BREAD
aVRT N 2 BN ERARIC DO WTIEA D T —l R —EDE DIRDFER %G/,

(3) BREGN D T 282 MDA 5 — iR —E 7% 2 EHRME BT IX (a) B/, &L <& (b) FHaihg
M—ETHOhD, F2EAERD / VLD 2ELDDEHE LD,



4) TAVYaBA VEBPBRNAL VORGEUA T ERETA VY a XA VERRERNDI Y RT bT A v
Va kA VBENEAY 2 IR & 70 2 MBS EME () BUNE UK (b) B2 HAERD ) VLD 2 DD
LEBERDLZETHD,

(5) FEEHREFE DT A v 2 &A1 VERMAND a2 X7 MDA K T — iR —E A 2 E IS5 ih
TR OGEN, (a) ®BHRD pi2 125 U T, EMEOHRD / )V LH Lp ZERiICEEN 5, (b) F
IR DAFLD / VLD L2 EEIZEEND DY v FHEEN R oKD 2 RIZI VA SNT VWS,
ZTDRE LUTIRERT,

(6) 1—2 Vv NEMHNDRA AT —ihR—EL5M 2 ERAMBHETH D, 2 (5) D (a) DEME KT
BN, A EDIFSEIE Chen T4 KO BMO T O & @I I TH 5, BIZ, Yamabe soliton K&
O Ricci soliton L OZ 1o DMWE % OO LRMKDWIT 21T\, FEFETHEZR LU,

VIL Ye-Lin Ou, Yu Fu & OIFEZEIZ & D IROKER %1572,

BRI & R DEMZHIAND semi-parallel 2 EHFFIEHIO D EEH % 5 2 72, FIZ, totally umbilical
73 2 AR KO, IR 2 EARAIENE O S BEH %2 5 X 72, totally umbilical 2 BEFHFIERHENIZ D W
T 4 RTCLMN DG AT — IR D BEEE D B - 7203, 4 RGO A ITIEIZERER L T WRh o 72, AWt
KTIRAVGCDLEL N EEH5A 5N TETEY, 540 2 BEFMEMEOMFEICAENTHL LB
Nz, iz, MEPOWZLEMEHZER & R OEMEZHANO 2 BEFMBHEICN L TET o7, ZORIFEI
&b, AWFTRV 2 EHRMBIHEIXZIERWTHS S L Dh o7, BITRAMEREZWT, RO
RERU : TAvvakA v2EHE R DEMEFRKNOD ) v FiliRAIEE T H 5 5 2 EFRAE T
(a) FHME A LP, (p > 2) EMICEENDS D AEBEKICEL ThI2EOBMN M NIZI 05, (b)
SELERPHFIT IS H 2 EHTHMZ SN TWS, UL, (o) AEBEBA TR DBIImD AN —
RN —ETHB, ZOHK, #/NH L < I vertical cylinder TH 5,

BIZERM & R OERERIR, F72, MiIZEf & R OBEFEZHRIKAND semiparallel 2 5 FAFE dhim o 4>
HEMZ S -MEE2FBE IR WTE 21T > 72, BFIZ, semi-parallel DIE 2T 7-8, B R OEM
SRR O 2 FEFMEHREE OZE %2 A 7 T —RIZE T 5 H 2 FEOIKE DIE THZE 21T\, SHEEM %
X5 ZezBEE LT\, LEAMFRIZLD, 2 ERMNEBEHHIHEZ OO DOBETIFEEE5Z 5
ZENTETz, FHIRDEREZ G222 LW TE (1) Bkl e R OEBE AN 2 BFHFEELE (sin
k(r), cos k(r)cos x, cos k(r) sin x, h(r)) (ZEWT, k BFAMBIETDH % £ DIIM/NTDH % H* vertical cylinder
S(%) XRD—HTH5D, (2) Bk & R DEMEIRIKAD fat 72 2 HFFIEELE X #/NTDH 5 A vertical
cylinder S(%) X RDO—#HThd, £7-, HAOZEMMEKEE R TlEe<, WHHZEM L R OEFEOBEG X
RDFERZF72 - WEhZEE & R OEMEHRRNO 2 BRI EELH (cosh k(r), sinh k(r) cos x, sinh k(r) sin
%, h(r) LBWT, (a) k BHRBEERTH S, 5 U< (b) M flat TH 2L DN TH 3,



Seko Tatsuya Maeta Shun 136

Classification of almost Yamabe solitons in Euclidean spaces 2019

Journal of Geometry and Physics 97 103
DOI

10.1016/j -geomphys.2018.10.016

Shun Maeta 27

Biharmonic submanifolds in manifolds with bounded curvature 2016

International Journal of Mathematics 1-15
DOI

http://dx.doi.org/10.1142/50129167X16500890

Shun Maeta 145

Biharmonic hypersurfaces with bounded mean curvature 2017

Proceedings of the American Mathematical Society 1773-1779
DOI

https://doi.org/10.1090/proc/13335

Shun Maeta 41

Construction of triharmonic maps 2015

Houston J. Math. 433-444

DOl




Shun Maeta 143

Polyharmonic maps of order k with finite Lp k-energy into Euclidean spaces 2015

Proc. Amer. Math. Soc. 2227-2234
DOI

http://dx.doi.org/10.1090/S0002-9939-2014-12382-3

Shun Maeta, Nobumitsu Nakauchi and Hajime Urakawa 177

Triharmonic isometric immersions into a manifold of non-positively constant curvature 2015

Monatsh. Math. 551-567
DOI

10.1007/s00605-014-0713-4

Shun Maeta 66

Complete Yamabe solitons with finite total scalar curvature 2019

Differential Geometry and its Applications 75-81

DOl
https://doi.org/10.1016/j .difgeo.2019.05.007

Shun Maeta

Biharmonic submanifolds in space forms

Math Colloguium in Texas A&M University Commerce

2017




Shun Maeta®s Home Page
https://sites.google.com/site/shunmaetahomepage/

(Ou Ye-lin)

Professor

(Luo Yong)

(Fu Yu)

(Seko Tatsuya)

(Miura Tomoya)




