Trudinger-Moser AF X DR ALEEBEDIERIEFAIE

USRS RO R AT S
FHPEEX

AFEHE TG [4] IOV TR T %, Trudinger-Moser R UE, EiF Sobolev REAR DK I
B3 8% b LTRSAISN TS, HAIFNR D T,

Vu € HA(D), WWhmﬁhzé/awwﬁ% (1)
D

YR BIEER Cp BEEL, FERIMIE v° OMAEIZRATH 2 [5). Fi R2 LTI,
Yu € H'(R?), HVuHiz(]Rg) <dr = / elul? min(|u| 72, [ul*)dz < CE/ lul?dx (2)
R2 R2

YR BIEER Op PFEL. ZOIHEHARE SRR TH S [3]. hoORFXTHREER C BERT
% u BET 20 E» % —ROIFIVIETE X 5, Op PERINE Z & [1] IKK hREND, 20
AR el ABAEEIECIEF U £ 0BTV C L BRI LT\, 2B [6] 13 e (1-0(|u| ™))
DR S p=2 22 b, FPEIZAL D KETNERKITTHEIE L, DETHEFEE L2V
Ze &R LTz

[4] TlE. |u| 2VNZVFTOIEMBIERGI D IS T2 2 2 THRZFITEBL L, & 3THO R E TIRE
LTz BKILTTIEIEDEIS & 72 2 IEREIED |u| — oo TOMWHBEEFNIZ N EN

PR D - el {1 — Ju|=2 — (3 +2¢(3))ul~* + O(Ju| %)}, 3)
il R? ¢ el {Ju] 72 — (4 +2¢(3))]u| ¢ + O([u|~#)}

ThHZ 505 (¢ 1 Riemann ¥ — X B, FHC R? OEAIZERZE 2H (O(ju| =) BHZ 2720, (2)
DIFFHIEZ (1) & D FFISEL . Op DRACTTIFEZR R TICIFE 318 (0(|u| %)) DTF S E,

AL, BRONFME O, Dirichlet T V¥ — ||[Vul? 2555732 r = |z| IKBF2&ES h > 0 2l
%5 X —& v U2 Nl e AV BEL . 2 e h o Z B8RSR h — oo X L THLE
BT %2, 2HHTIINX =Dl THER (a7 ME) kb, AMITEEE h Z&RA(ET 3
TMERIRE (BRxtFR Sobolev AERDIERAR). MWEITIZZ AL X —DADRALIIE L 72 22K A > b
T. ZHZ N Euler-Lagrange A1\ 2 W THRLZEE 25~ 2% ((HL D Lo/MUBREIZIZIZER),

BB, |ul PNXVFTOIEFIEIER Y DB TR TH, HB2EOREM I TR S, AMITRIERFIES
BHLTRAKOBE h ZHETODNERTH2EN D%, LELEIBEETEZS L, IMUlOIERIE
IANF =DERAITICDHE L., Nl IMIlOARENRAEEERLEN S, FIRED v — 0 TOIE
M HEORFICOWTIX 2] 251,

NI DIERMERIEIE, SRAEEL ect TIFRBIEZ LIS 2 & BRI T, SHBUBRE t = —logr
WKBWT 2[5 i 25V VU b > —sech®(t —T) OIKICH %, ZOFHIZ [1] ThlEbATWSH, IS
B3I ZIHhoDALTEHEZONED, YU FYEDOFBLERZZHWTEARWICHET 2, &
KIETED X VA BRI (dilogarithm) TH X 65728, RTOMED I HEEZOIEBBTETT 2
TEFTERVY, ERFRIEIRD 2 Z e TE 3, (4] OFMEIZIT VM LUEMIC L D 2 < O3 HEBIE
EEUTOVED, MUYV Y OMBEEZERENFCTHEST 2 b A TRELEZHETE D TZEIUTOW
THALZV, ERRHEPHIUL LP RTEY ZETTE 22OV THiBRZW,
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Existence and non-existence of elastic graphs
with the symmetric cone obstacle

Kensuke Yoshizawal (Tohoku University)

For a curve written as the graph of w : [0,1] — R, the elastic energy of the curve (x,u(z)) is given by

1 1 ' (x 2
W(u) ::/O nu(a:)Q«/lJru’(x)de:/o ((()> V1+u(z)2dw,

14w/ (x)?)2
where k,, denotes the curvature of the curve (x,u(z)). We are concerned with the minimization problem

for YW with the unilateral constraint that the curve lies above a given function ¢ : [0,1] — R:

(M) min W(v),

V€ Msym
where Mgy, is a convex set of H(0,1) := H?(0,1) N H}(0,1) as follows:
Mgy :={ve H(0,1) |v=% in [0,1], wv(z)=v(l—-2) for 0<xz<1}.

Let us call ¢ € C([0,1]) symmetric cone if ¢(z) = 1(—z) and ¢ is affine on (0, 1). Throughout this
talk we assume that the obstacle function belongs to

SC := { Y € C([0,1]) | ¥(0) <0, 1/}(%) > 0, and 1 is symmetric cone } .

In this talk, we say that u is a solution of (M) if u € Mgy, attains inf,ens, ,, W(v). It is shown in [1]
that if ¢ € SC satisfies 1() < c,, (M) has a solution and solutions are concave. Moreover, [3] showed
that if ¢ € SC satisfies 1(3) > ¢, (M) has no solution. Here

2 T(5/4)
1 1= —— - ————= ~ (0.834626.
o = R TR/
However, (M) has several open problems, such as uniqueness of solutions, solvability when w(%) = Cy,
and whether the regularity of minimizers can be improved up to C°°(0,1). The aim of this talk is to
solve these problems of (M).

We are ready to state our main result of this talk:
Theorem 1 ([4]). Let ¢ € SC and let c. be the constant given by (1).

(i) Tt w(
(i) IF w(

) = ¢x, (M) has no solution.
) < ¢«, (M) has a unique solution u and u satisfies u ¢ C3(0, 1).

N[ N[

Remark 2. (a) Theorem 1 gives complete classification of existence and nonexistence of minimizers
in terms of the size of obstacle. By [2], the same uniqueness and nonexistence result is obtained in a
different way; he focuses on the curvature and the proof is more geometric.

(b) Without obstacle, minimizers of W satisfy the Euler-Lagrange equation for W on (0,1)

! 4 < A0 ) + ln?’ (x)=0
VIt ()2 de \ 1+ @W(2))?) 2"

and the regularity of minimizers can be improved up to C*°(0,1) with the help of bootstrap argument.

However, due to the obstacle we cannot apply the same argument to solutions of (M). Theorem 1 (ii)

implies that the obstacle induces the lack of the regularity.
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Split Bregman method ICE D < 4D 2 ZE &R
RBICH T SEEFTR

Yoshikazu Giga* and Yuki Ueda'

B X5 SR DR I W S v 5 4 O R ZENRME IS 2 BUEF R 2175 . AGHEHT
X, 2 B o2ZHFEIZN T 25 FIETH 5 split Bregman method (#1 2 1F [3]) ORAHAIZFED
b\f’*ﬁf’&éﬂfﬁﬁﬁiﬁ%%ib Z OFHFEAERZ RN T 5. Split Bregman method Tl&, “L'”
e “LP HEROIINF—2 ZDIZH5EIL, ThZTIIKT 5 E/MERTE TRl % 52 5 it
THRNBFHEFIETH O, TOPNHEERONTWVWS [1]. ZORFHAIHE DI RLDOFLEE £72
HEIZRENTH L. 7z, ARV ODPDEEHNZ BN T, B2 BEEMEE 2] 25t
HAERDPHELTWA Z L 2 R L 7=
4 P& DR ZHHR Yu
—Adiv < ) (1)
[Vl
iE, REFHTANVF — E(u) = [|Du| ® H P QERE ARES. BAGN—F AT ET4O%
W%ﬁ(nu%%z, up & ﬁ;@%ﬁj\ki DIERIL, T oICHilfStd=DusBATS. kb, 5
Z 507z ub mu(ty) 123U ubt x u(tyy ) 2IRTRD B
uml:ammm{/hﬂ+1Hu—uw24:d:Du}, )
ueH;,l T 2T
ZIZTr RRHAARTH S, I CTRAOMEHRERIC X 22z WS, Zhi2kD, 2
DDA B uf T~ bt RO dET ~ DUl %

—1
. T
() = anganin | [+ o — o+ S - Dul} )

Up,dp

DL LTRDD, 2T Dy FENZRT. ZOMBEIL, u, KO d, DENXWE ETOME (FRE)
B ETERZ MLIZOWTOR/IMEBBEIZRE S NS,

% 13 Z Z T split Bregman method IZ#D &, (uft! dit!) 2 REEIC L VPIET B, T4
b%(kmdmﬁﬁb(km“d“”%%&ETéTw:UXA%%K‘+ﬁk%mﬂl ZOWNT
(™t dity = (up™ dpt) e s E%%Li 7 A Rap™ = ap™—dp™ 4 Dy ™ 2
AU, (up™ a2 P T BT *‘#mé<aé LEEHETS. ZORMEIZ ioayf
AHANE < huE, 2he oMo 1@%1%5 apM Tt oM = @M - DM = dE - Dyt
TN EL 352 abf,ﬁﬁﬁf‘é‘, Hl#IZ d = Du @i&4u7b>§9ﬁtéﬁjzémz> (szbé

R#EHCIEFIREAF — L OFEMZHHA L, ZOFIRI & % 4 BLEB)HRIEOBAEH R 2
T5. £z, BRxOFEE, ERREOSHEETIVE U THW S NS Sphon DE TV [5, 4] ¥ 21K
TCDGEIR U ZZ#ER B |RE T 5. AGHEFIRORAEMT Z5ROFETH 5.
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Asymptotic behavior of viscosity solutions to the mean curvature flow
equation with discontinuous source terms
AbiiEE RZE REEBHL 2 5E e B3R
e B (HAMAMUKI Nao) *
BRI, B &Y — R (M) fE Ok R
ug(z,t) — Aqu(z, t) — v|Vu(z, t)] = cxal(z) in R™ x (0,00) (%)

OHIMEMEZ Z X 5. 22 Trce RIFEH, xo(r) 3EE QC R ORMBEETHS. 7k,

_ |NVu(z,t)] .. Vu(z,t)
Aqu(z,t) = n—1 div (|Vu(x,t)>

THd. (x) &, 2UCKER LTINS HERER S 2R T2 ARATH D, RABEE u(x, t) ISFEHREO & S
2R, BEQUEATY FREFEN, Z0LT, HEPHS ¢ CERE[MICEKET S EFERIZ, KEAMIZIE, &
SEHO TR LIS v L OMOES THEVPRELTWS, LWHBEE () Fildd 5.

Y — ZEDORHGNED 2, @E OMMEMOEERTI, (x) OWHMERMEOMO —EMEAK D L2220, HhRIED
Aqu(z,t) PHEN 1 BEOHBRRDOLEL, (1, 2] THUIZGHMEROMEZEAL, TOWNLFE 2Nz, AFHEHT
X, v <0DHED2RD (%) XL, [4] TRONK, MMERIZNT 5 I5HEBGERY, MOWHEIPIZ DWW T Oz
A5, ZTho ORI Q OIRITEKFET 5. %72, Kohn-Serfaty 12 & 2##7 — LR D Sk [5] I2HEDWNWT
fpoForeBEE, TNZIGHU THROBNEEEZFHRS.

2 ROCRAERIZ & B REEMERIE, ATy TIRE BB & Ak 5551, BAEMEE LThilidTtcEs. 2o
CEOBREMZ, MOREEEEIFET S u(r,t) = c LW BINBIRSZMETH D, T OBHIEEFUE L E O KM R
D—BREVEDRRBBRS. T4 ) 7 VERERM u(x, t) = ct +up(z) LIERRLEMEL5A25DT, FIZERLE
V. 2B 5 [3] ONEICEDL.
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R SR P R S D BN FR AR O I
EAR RN GRS RFFHERETRD

ARG TIIFEA IR TR Au+ f(u) = 012DWT, JERREIE f OB KRR

DEFFY RV 788 ps .= (N +2)/(N —2) KD REWEEOMRHEEICOVWTEET
%. p>ps DEFEFEER (X723HER) XN, T 3LF —253 well-defined 12
BROTENMEZKBBBHE L W e SNTWS., LarL, AIshTnaER oD
DRRIZ BB &, ZDfHER, B p = ps PP (F723HEER) p < ps
DS L 13872 2 BIREVEE 2RO Z e I N 5.

WD R X 2N 2 ATREIC T % 728, ERFE - OBRFMEIRRE S 5. Dirich-
let BIEDIEE LR Z Z 2 255813, Gidas-Ni-Nirenberg O BHERIC & D HIZEROFR
fRei2 270, HWAABERXOFRIIIFETE 5. —J7, Neumann FEDLEIT—
AN IEERS R TFEIE S . £ 72, Dirichlet FRETH - T b IEE DIEBRIFR72
RrRBOFEPH LN TN S.

BROOFRMEICIRE 3 4UE, ERD X5 ICE My iERNRE T 5. BMn iEo
FIRIIIEFITRIT, A\>0%%F7 X =2 T 35705 #E

{Au +Af(u) =0 in B(CRY), O

u=20 on 0B

WL, HEIREE—RNG f OBGETHoTHRERTBERANESLNS.
ARFHETIX, BESSEOHEEZMN TS, 2L T, Lo EME (1) oZh
FTOMEEBE T 5. Neumann PN LTI, e2Au —u + uP = 0 DERFEIUC
B 2R ORE 2 E ST 5. Hul, [GBT16] 2 X o THIEFTE & BUEAMHTIC
EDFHELOVIHRELZEIN. ZZTHEIToNTW S FEIZOWTHILZ V.

SZ 3k
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B % F\ 72 DePhilippis-Gigli D F A8 D fig vk

ARZIEF (RALKREE) *

AR A & PEEEZER] (X, d, m) OMIEANERTH 5. FHZZ D K S 72 ZE[H D Ricei #h#
DRV TH D, L OIEMEIZIX, TOXDRERIZE U T, RicciliBZzDEHEDIES £
CEBUIZS WD, RO ;

W EREE RO SETS £ < i;ﬂa?ﬁ‘f 5. TN TD L, Sobolev MDA AEH,
Bishop-Gromov DA%, Cheeger-Gromoll BLD 7 ZEH 72 ¥, Riemann 3 THI ST W
2 SR 22k 2 M EE N Z ORETHEAMETE S, (0.1) DIEMEREFRZ Z Z TldR A7
WA, BIZIX T 2 82 b 7Z2PH Riemann 0K (M, g) & 2D O S 7BE f - M™ — R
%%wfiaém5MﬁH%E%%ﬁ@Mﬂ%mﬁﬂﬂﬁ%fﬁ%@KﬂMﬂam%ﬁt
U, Z O P22 E o Rice M O3 3 Bakry-Emery O & EWBRAH 5
eI RTHEL.

Cheeger-Colding (Z & % Riemann ZHRIADMPRZEF DL [CCIT] 2 2% (2, DePhilippis
¥ Gigli 1 [DePhG18] T (0.1) 27z L, 22> m=HN AWV ioE &, (X,d,m) ZIEH
BEEWEAT., ZOIEE L NS 7 5 A TR LTI A7 8 S A3k 2 22 ClRA L X
N5ZebhroTwb. HlZIX, FEAEZ L, NIEM Reifenberg O EHE [CCIT] & FHWT
HENNL S TEHENIVHESZRWTAMESHRRIZ RS Z b0 d. bRAITIEFET
HoTHREMIMEIZLD S550T, ZOHRIIEZTHS.

TIXRIZ, (0.1) 2572 SRR S RO R 2D e W WEE X 5
ZEIXHRTH D, 5 IFSHEAE m A N Rt Hausdorff I HN (2 H #iE T b i,
HEOEEMEZRCTIHERETHA S P, ZOFRUIEMMB IR Ml ZIZIE
LWZ &H3[H20] TRE iz, AHEHTIXZ D & DAL DRI %2 557

FEHD 7 A T 71X EWG & fdi o TZEM & L2 ERICHEOIAAR, TO5 R UHREDK %
?%ﬁt&&beﬂﬁmﬂ,%M%WW®Ewm&bT%mé ETHD. EIZZIDOFL
T, BHEEDR D DIZ Dirichlet %% > Z & T, £ HLDFHE 7IVTHEIT D H, Z D5
HOEIZIZHEDL DT D HIETHNTL 2 Bbhd. TN SVWHRENRWLBHTHH 5.
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BRI RS mEE RS (asuka@tmu.ac.jp)

B
P VN —1 O N IRGCEKEDOBEAZEF DR T, R® NOHZIZK U TARET
ZF)éﬁMJ\WF"ﬂi FEHE 77 7 A 22D FE A ZERIZIUR S 5.

BIECRTIET 7707 VoOEEHEICHNE 52 5. 2L TR L OLEZEIIZE R
&, BB ay @ N QOERE SN (ay) P o® O 0 RTEH D ZAERAE TIVEM &
2%, 22T, 8 a? O n KoL H T AER I, n ot —2 Y v RZER R &

dy"(x) = (2ma®) "2 exp ( "2) dx

202

THZONDMERME 42 OM T = (R*, ") DI L THD. TLTIT OF TS5 AL
A% Arn 1E

1
Arg f(z) 1= Af(@) = — (o, V(@)
THEZz o, oD

| Vi) V)i = = [ filo)dn b

NI A RVASH
~ EEE ~
SN(an) & T7 OF 77 AEHEDEAED ) A b EZThZh

0= X < AN < -+ < XN < ---THoo (I OFEAHE

LELU, Ex(N), B, Z2ZNTH N(N), N (SRS 2EEEMET 5. 2 U THE
py R X RV S R % py(x,y) =2 LED, P(m) % R™ EOZIHAN LT H
&,

AP € P(N +1) s.t.

EﬂNyz{Qer) Plsn(an) € Er(N)

QopnN:POHSN(CLN) }

LB Z0EE dimEN(N) =dim E, B0 ID. X 512,

. an
lim
N—oo /N — 1

=

EB@IMLMMUZAkT%D ZUT{Qni}tnen D Q; (T LAHTM)-5RIKT 2
ET(N) D& {Qui} ™ & By O {Q, 115 WEET 5.
\

T, SV(ay) BLO T B 28GBEAOBEBRIZOVWTEERT S,
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FREAEARARERDEEROEEICDOWVT
JEEE T (FRRRF)
Z D TIERD Schrodinger B PHEAEMR G R EE X % ¢
—Au+ V(x)u = Af(u) in RY. (1)

ZIT, N>3EL, A> 08159 A—K LA, A TS CEAICEMROGER$HT 5. R
I f(u) oW TIRBUEHT COABHRIL O &2 L, MRS TORAERMAZRE T2 (1) OEM
ROER TS 2 EAANTD 5. f(u) HT BIERLTTH S

(f1) Fp € (2,27 st lim {p(? _o.
t
(f2) Jq € [p,2*) s.t. htfggﬁfigt) >0, 22T, F(t) :/0 f(r)dr.

U$3%>Ostf90i®jdfiﬁﬁm.

KT vV V(x) OIEFFHEEAFIENR 2, AFHEFHIIFHEPER R ZOPDZEB IR E OHFZEICES <,

BE 3R
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