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A, B YTV 7T 49 7 SHERTH 7 EX 7 SREOERICHHT
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LEDITONTZORBMEIZZFORIEDY, EELBFENNSLE
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Discretization of the Dirichlet to
Neumann map for the inverse boundary
value problems

(BEREVMBEICSIZ T UL
/1< CEBROBEIL)

BEE P X (ALBEKXE)

R O IEB B R S EOWEEEA L, WK BT 5 EH
Ty L) KRAWERRERE BIbikE) §HHMETHL, L IFF
Mizik, 2RE0OBEERERES HRENOEFREMEOHE L bW T s h
HEFHHVIZEFIREBIZB T HEEITH L, Dirichlet 7— % & D4k
RIEHR T — % TdHAH Neumann 7— ¥ ODFRBEOMEZEBMT— % & LT,
b 2 BOBERMG HREOKNREEFRET AMETH 5, (L
TZOLRMELBEFESRELIESR,) CoBll7—4% & LT, ThHEx
T OM%# 2 72DH%, Dirichlet-Neumann 512 THh 5, Ffi4 kB RES
M2 8\ T Dirichlet-Neumann B2l 7— ¥ &£ L TfEb i, R
SO E ¥ S L TH 72, Dirichlet-Neumann 5{81%. ¥4
MOBFIHEEEHLMIT S5 ETRICIIZ2DDOBMT—-5 LT
&, BHEICIEHATRE 2B R EAERB OB 7— 4 Thb, £ZT
Dirichlet-Neumann B{% % # 24 2 A RO ORI I2E 2 2 T (RIS #EEIL
LT). FREROFRABREEZ ELMICFET 5 KRR RKOONE, &
DO i#E#E TIE., Schrodinger F#3.D potential [7]5E 0> 352 F il i 78 % 1 12
£, ZO—EEEEES LIV,



A linear PDE approach to
Bellman equation of ergodic control
with periodic structure

FEE KR (FILK - )
June 22, 2001

Z DT, AEE % £ Bellman H12:0 FERERMS HENR)

" a Ag(x) + min[y- Dé(a) + I7[?] + h(z) = A,
¢ € W2 (Q) is periodic,

2E25. ZIZT, Q=014 £ a>0BXVWp* >d ZEXLREERTHY, h i
heLP(Q) 25 R LOAHBEKTHS AMITSTORSIZHONT 1 & LTHL) .
Rt B =%H81%, # (), 6) € R x W22 (Q) T 5. Bellman HEt (¥) i3, =i=—F
MR L THT< 2O T, Bensoussan IZFDOFEEDOHT, HEKX (*) 2887
7 A Bellman H XD AT -7 ([1, Theorem 11-6.1] ). D HikLIE, £THE
X (*) 1T e BRZ T 7-IERBFEMD HRXEME, ZTOMD e |0 DL EXOMWRD (*) D
FRICRBZLETT LV LD THT.

Z OFEO BEYE, Bellman HER (*) O EBEEMS BRI EZ7 e —Fiz k
DT HZETHS.

References

(1] A. Bensoussan. Perturbation Methods in Optimal Control, John Wiley and Sons,
Paris. 1988.



Strong Approximation of Reflecting Brownian Motion

S.Kanagawa (Kanazawa University)

One of important problems in stochastic analysis is to consider stochastic differential
equations with boudary conditions on multi-dimensional domains (so-called Skorohod
SDE). There are two approaches to define approximate solutions of such stochastic dif-
ferential equations. Tanaka (1979), and Saisho (1987) constructed Skorohod equations
using the projection 7w on the boundary. Roughly speaking, the reflecting path z(t) is
defined for given function w(t) by the following manner: Define a step function w,(t) by
discretization of w(t) and construct the reflecting step function z,(t) for w,(t) as follows.
For a domain D, if z,(t) € D and y,(s) = z(to) + wn(s) — wa(te) € D, to < s < t for
some ty and ¢, put z,(s) = ya(s), to < s <t. On the other hand, if y,(s) € D, tg < s < t
and y,(t) ¢ D, put z,(t) = 7(y,(t)). We can show z, tends to z uniformly in ¢. For
non-convex domains, this projection can be defined in ry neighbourhood of the domain
for some finite constant rq. This type of approximation is often called projection scheme.

A second one is the penalty method type, that is, we approximate Skorohod equations
by equations with coefficients of gradient type. For the purpose of obtaining numerical
data by computer simulation of Skorohod SDE’s we need discretized approximate solu-
tions of them. We focus our attention on reflecting Brownian motion on multi-dimensional
domains and give a new penalty method type approximation. Qur scheme is separated
into two steps: we first approximate reflecting Brownian motions by usual Brownian mo-
tions with a drift term whose coefficients are gradient type (penalty method) in pathwise
sence and secodly we approximate the Brownian motion with such drift term by Euler-
Maruyama scheme. Here we don't need to assume boundedness and convexity of domains.
We make use of a slite modification of the result in Kanagawa (1988) to obtain the rate
of convergence.

The following figures represent a path of the reflecting Brownian motion X starting
at (0,2) € R* with m = 640,000,n = 4,000,000 on time interval [0,0.25] (Fig.1) and
the distribution of X (t) with X (0) = (0, 2), m = 640, 000, n = 4, 000, 000 and sampling
number = 60 at £ = 0.05 (Fig.2), ¢t = 0.25 (Fig.3) and ¢t = 0.625 (Fig.4).




G-kernel on AFD I, factor

Rl R— (KERBEXF BEERE)

Z O FEE AT IEE K & D EffEO—HTT.

G % B, M ZRTERET S, Z0OLE, a: G — Out(M) := Aut(M)/Int(M) ~
DH¥ERE! o % G-kernel (G DIHFMEMEDE D) EE). T ay € Aut(M) £ ge G I
A a® Aut(M) ~D section £ T 5.  «a, B % G-kernel E T AL X, a & B HHES
FfETH 5 &1,

0,0 ' =pB,, g€G, mod (Int(M))

b e Aut(M) BHFETAHILESD.
a % G-kernel L5 & X,

u(g,h) e U M) : agap = Adu(g, h)ags

EbL=)— u(g,h) BHELET L. ZOLE, HEEH ag(anar) = (agan)ar E 2
g,

ag(u(h, k))u(g, hk) = calg, h, k)u(g, h)u(gh, k)
E7%5 3-T% A 7 ca(g,h, k) € Z3(G,T) iFbhsd. ZOEZX, u(g h) e UM) DED
FHiZ, AhT—fEOHmE HS. i, BXG,T) DILL%2A5NDT, G-kernel I224 L T,
3TFERYV—=TFRA

[calg, h, k)] € Z3(G, T)/B3(G,T) = H3(G, T)

B—EBIZhE 3.

¢ % M L@ dominant weight & L, €Y 25 —HORMEIC L2840 M =M X, R
L¥B. IhE M Dcore £E). HERAE o, 13, EEHENIC core M OHTHE a, ic—%&
MR TE S, core M FCRIES M- TV 25 —HERAMIABECRABIC A2, 4
I2 M PSEARETE (AFD) R 0L &1, ROEY 27 —HOEEE, core R L THED
HCREIZZS R OHCHMIE T 5.

ThE, RKOL) % Q-kernel NEZHLNE,

N =& (Int(M))

a:Qv— Out(./T/lJ) := Aut(M)/Int(M)

: o Hai~dua1 T {6;: teR} PHFEHETHDT, THERBICEZHDIZ, kD&
9 7 BGHHY Q-kernel Z#3K ) . N
RQ:=Q@xR



&:z&XG:ér—-—-)Out(]\/fv)

(@ LRLETEHTET) .

MOFLE CLETHE, RIFLELFEMIILT, Qkernel IZH LT, 3-24H 41 )V §(a) =
[ca] € H3(Q,C) »ikF 5.

T, Mz, WBERETFIRR L35, C=T L4b. ZOLE

H*(Q,T) ~ H3(Q,T) x H*(Q,R)

Eeb, —h, EHOBELFEMIZLT, G-kernel a T AET 2T —FAERE vy, €
Home (N, R) 758 b1 5.
G-kernel a 12X LT, RO L) AEERHOLNL,

(casva) € H3(Q, T) * Homg (N.R) ~ H*(Q, T) x Homg (N.R)

bL, B GPEEZMESHEE, R BEBARRTRO L 5, ZOREREIIEFE
EOREAERTHLZ ®, TDLLFIETRT.

IR, AFD I, BIBARKE TR EOE 7V Q-kernel #HKT 5.

Proposition 1. [Model Q-kernel on AFD II | » o
For 3-cocycle [€(p, §,7)] = [c(p,q,r)e*™a™)] € H3(Q,T), there is Q-kernel &° on AFD
factor Ry of type 11y such that

§(@%) = in H3Q,T).

Moreover

e o}

e(p, g,r)e™ ™) = G2 (3(q,1))5(p, ¢7) {7 (p, Q)5 (pg, 7)}*

= Ado(p, q)a5;

In the case of AFD factor Ro1 of type Il the Q kernel a© on AFD factor Ro1 can
be taken to satisfy TGS = e tr.

RIZ, Proposition 1 & dual fEHZFIH LT, 52 bNAEEEFHD AFD I, B4
BREFBREDE TV Q-kernel ZHEKT 5.

Proposition 2. [Model G-kernel on AFD II,] For (¢,v) € Hs(é, T) * Homg (N, R), there
exists a model G-kernel a®¥, on AFD factor R of type M such that

1) v(a®) =v in  Homg(N,R);



2) §(a®) =% in HYQ,T);
3) for any homomorphism b: Q — R, there is p € Aut(R) such that

pag’”p“l = og’(ﬂ(g))ag’” for geG
where w is some weight on R and = means mod(Int(R)).
Brauer D HiEZHWTHHTALDT, 52 517 G-kernel *5BAICIZH 725 G-kernel
ROHET A ER TR T,

Theorem 3. [Model action splitting] Let a be an injective G-kernel on AFD factor R of
I, and we set Bp = asp)y, P E Q = G/N. Then there exist ap, € U(R) and ¢ dominant
weight on R such that

1) pAdayofBp =¢
2) B, admits a factorization:
Ad(a,)B, =31 ® ol ® id
0, =0} @ id ® 60
ﬁ ":i; ® chl) ® :R?)

where &; is a Q-kernel on AFD factor Ry of I, a§,°) is a free action of QQ on
AFD factor R} of 11, and 08 is an almost periodic free product type action on
AFD factor RE of I1;.
Bz bNTAEEOHETEFHEDET IV G-kernel & E7 ) G-kernel L DT ¥V VD
G-kernel 7%, BT A Z L 2RT.

Lemma 4. Let c‘)zg and &%—1 be model é~kemels on AFD factor of type 11; associated the
invariants ¢,¢ ' considered as above. Then we have

1

T = (0 0
a;a; ~0, )®a;)

where 81 is almost periodic pruduct type action of R on Ry with (32(1])9(0)’ NR§ =C and
I'(a?) =R and aj(f,o) is a free action of Q on Ry and the symbol ~ means outer conjugate.

B2 A. Connes 28\ 72, Brauer D HiET, ROEHZ/RT.

Theorem 5. Let a be a injective G-kernel on AFD factor R of type I} with its invariant
(¢,v) € H*(Q, T) * Homg(N,R). Then we have

1) this invariant is complete invariant up to outer conjugacy,

2) for each invariant (¢,v), there is a model injective G-kernel o'®") such that

§(@®)) = () in H3(Q,T)*Homg(N,R).

%S, ThEBEL TRmX BT THLC.
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On the Convergence of a New
Levenberg-Marquardt Method *

Ya-xiang Yuan
State Key Laboratory of Scientific/Engineering Computing,
Institute of Computational Mathematics and Scientific/Engineering Computing,
The Academy of Mathematics and Systems Sciences,
Chinese Academy of Sciences, P.O.Box 2719, Beijing, 100080, P.R.China,

E-mail: yyx@lsec.cc.ac.cn

Abstract

We propose a new way to choose the parameter in the Levenberg-
Marquardt method for solving nonlinear equations F(z) = 0, where
F(z) : R — R™ is continuously differentiable and F'(z) is Lipschitz
continuous. The sequence generated by the new method converges to
the solution quadratically, if || F(x)||2 provides a local error bound for
the system of nonlinear equations. Numerical results show that the
method performs well for singular problems.

*Supported by Chinese National Science Foundation grant 19731010 and the Knowledge
Innovation Program of CAS., joint work with student J.Y. Fan



Long time behavior for generalized
Ginzburg-Landau equations

Boling GUO

(Institute of applied physics and computational science)

Abstract

The existence of global solution for the initial BVP of the following
complex Ginzburg-Landau equation (of derivative type) is studied.
This equation arises as a model equation of fluid phenomena, mate-
rial science and etc.

uy = yu + (14 vi)Au—(1 + pi)|u|*u + Ay - V(|u*) + (A2 - V) |ul?
t>0, zeQ),
u(t,z) =0 (t>0,z€ dN)

u(0,z) = up(z) (z€9)
Under the following assumptions on o, y, v

(A1) i)e >2 or (ii)o =2,|A],|A2| are suitably small

(A2) —1—wvu<V20+1|v—pl/o

it is proved that the unique solution exists and it eventually approaches
a certain prescribed compact set. From the Dynamical system point of

view, it turns out that there is a compact Global attracter. The device
in the proof is to use the weighted Sobolev space.



QUASI-STATIC EVOLUTION OF 3-D CRYSTALS GROWN
FROM SUPERSATURATED VAPOR

P. RYBKA
Institute of Applied Mathematics and Mechanics, Warsaw University
ul. Banacha 2, 07-097 Warsaw, Poland

Abstract. Gonda and Gomi (T.Gonda, H.Gomi, Ann. Glaciology, 6
(1985), 222-224) have grown large elongated ice crystals from supersat-
urated vapor. Theoretically this problem may be recast in a framework
similar to that used by Seeger (A.Seeger, Philos. Mag., ser. 7, 44,
no 348, (1953) 1-13) for studies of planar crystals. The resulting set of
equations is of Stefan type. We also include the Gibbs-Thomson relation
on the crystal surface. In order to make this system tractable mathemat-
ically we assume that the Wulff crystal is a fixed cylinder. Subsequently
we study a weak form of our system. We show local in time existence
of solutions assuming that the initial shape is an arbitrary cylinder. We
comment on properties of weak solutions.



On critical values of L-functions
(by Siegfried Bocherer, september 5, 2001)

Most of the results reported here were obtained in collaboration with various
people (C.G.Schmidt, A.Panciskin, B.Heim)
We start from the well-known Siegel type Eisenstein series of degree n

E™(Z,4,5) := 3 $(detC)det(CZ + D)™ | det(CZ + D) | det(Y)’
c,D

where 1 i1s a Dirichlet character mod N; this type of series was studied
by many people from various points of view. We mention two important
properties:

A) At s = 0 and at s = ®* — k the Eisenstein series defines a holomorphic
modular form with known Fourier expansion (this is true at least for & >

n+1).
Z an (T, 1I,)emvn'tr(’i‘"Z}
T

B) As a function of s, the Eisenstein series has a meromorphic continuation
to the complex plane; by means of restriction to certain subdomains and
integration against cusp forms on such a subdomain, one can obtain integral
representations of certain automorphic L-functions.

Basically three cases of such integral representations are known at present,
all use some sort of diagonal embeddings of (products of) Siegel upper half
spaces into higher-dimensional upper half spaces

H, xH, — H,, (standard L-function for Sp(n)) P-S/R and myself
HxHxH<<— H;z (triple L-function) Garrett, P-S/R
H, x Hy x H— H;s (L-function for GSp, @ GL;)  B.Heim

(Here P-S/R stands for Piatetski-Shapiro/Rallis)

In all three cases, by considering the value at s = 0 one gets immediately
an algebraicity statement for the largest critical value of the L-function and
then also for the other critical values (at least in the case of equal weights).
The main point of my talk was to indicate, how one can also get congruences
for the critical values, more precisely how one gets the p-adic interpolation
from our detailed knowledge of the Fourier coefficients of the Eisenstein se-
ries.

I give a precise statement for the first case (see the paper by C.G. Schmidt




and myself in Ann.Institute Fourier 50(2000):

Theorem: Assume that F' is a Siegel cusp form of degree n (Hecke eigen-
form) and assume that it satisfies an ordinarity condition for the prime p.
Then there is a p-adic measure du on Zj such that for each primitive charac-
ter x of conductor p™X) with m(x) > 1 (and satisfying some parity condition)

we have
Xd!-t — _”a-‘lm(x) L(‘F? k— ", )()
Z3 < F,F >
Here ... denotes some elementary factors, ¢ is some natural number, a is an
eigenvalue of the U(p)-operator (a p-adic unit by the assumption of ordinar-
ity) and L(F,s,x) denotes the standard -L-function attached to F, twisted
by x.

Rephrased in some more elementary fashion, this means that there are many
. . L(Fk-n,x) . : ; ; x Tdiwea N

p-power congruences among the —T{QE—F)!, when x varies over Dirichlet char-

acters of p-power conductors.

Similar statements also hold for the other critical values and the measures

arising in this way are connected with each other.

The main point in the proofis to modify the Eisenstein series in a nice way to
insert the Dirichlet characters y in the integral representation. This is done
by a new kind of twist "outside the diagonal”. The congruences then follow
from similar ones of the Fourier coefficients of the Eisenstein series, provided
that we take care (by the well known method of "traces™) of the fact that
the level of the Eisenstein series will be growing with the conductor of the
characters.

This kind of procedure works also for the triple-L-function (joint work with
A.Panciskin, almost finished) and seems also to hold for the L-function for
GSpy x GL(2) (this last case is work in progress).

Siegfried Bocherer

Fakultat fiir Mathematik und Informatik
Universitat Mannheim

68131 Mannheim

Germany
boech@siegel.math.uni-mannheim.de



B D ERMEIZ DWW T — Blumberg DEHE & Z DILFE

HI%F & (Sakaé Fuchino)
(PR B%¥# %, fuchinolisc.chubu.ac. jp)

Wb EZATHERTRVWEEOFRMEICHENS. &AW, f:R-R %,

{0 reQMEE

=11 ,cr\Qoez

ETHE, FIRER OTRTOFTEETIIRZW. LML, f O Q ADHIRE f|Q I3EXK
M Es05, FICHEETHAL, fOR\Q AOHIRE f| (R\Q) KOWTHFEKRTH
5. E0—RECiE, RoEENHLNATWS : -

EHE 1 (H. Blumberg [2]) TXRTOREK f:R—-R L, R OWELRHIRS X T,
f DX ~OHR fI X BNEGICEZESBLONEETS.

R 3A4ENS, LOFED X BUEKETHAuiettNd 5. ZB, HEkRBH
NIADEZIIE, FOTETOLIR X METETIIHDARNVESR f:R— R M
RTES .

EE 2 (W. Sierpiniski, A. Zygmund [10]) Bi%k f: R - R T, T XRTOEGERED
CCRIZHL, fDC ~DFHIFR f| C ERHTRENVWEIBRLONFET 5.

% 3 HBEAEHERETSE, R f:R->R T, IXRTOHFARFZ U CR ITHL,
flU BEGETRWESIBRDONEFETS.

%3 omBER, ERERSOSEDHETHRDIDAIREENHS :

EH 4 (S. Shelah [8]) V[G] ZEBDRERDETIV V IZ Cohen E ZEGAEREIML
THOENBEFINETS. V(G T, ROROVUD: B f:R-R T, IXRTOHFAR
BUCRIIHL, fIU MERTRVNESRLOVFETS.

LD RIPEE 41T, ERERRAOEREDH LT, Ho0E. EEROETNVICL->THE,
Blumberg OFHEN, ZOHMTT TRBREDBDER > TSI EERLTWS. Lk
PoT, ER1EZMRETEIRADEE, RO2DDYA T0AMHELIENS: 1. f:R-R
NEYZEMD 7 SARBLTNAEE, TH1O X KEVBWEEE2ERTES L
ErRT. 2 £8ROETICT, EEB1LVBOWEENRRVIDOLOEHRRTS (DD &
Bl LVBOWERORESHREDETFEEEZRT) .

1. DA TIIR A B HEHRABRRVASNTVEN, TOIEONDONERITRT ¢



SE5(1) f:R—R % Baire 295 (D%, IXTOFEED f I X BHHIE
Baire DBEHEHOEDETS) . COELE, HEANE 1HOEBGLEH L5 Gs
& PCRT, fI|PHEGICEEEIBEDMFET S.

(2) f:R-RA (R2OMHEEELT) analytic 55, R2HTEE DCR T
f] D B BRI 5 X 5 L OBFET 5.

(3) MEHEHOGEEEKETS. f:R-RA D) &5, ZR2WIEE DCRT,
fl D Ahilikeis BRI L 25 X5 L ONMFET 5.

“projective”, “XT1” FOFMESTRD B OMHFRICOVTE, [7) 22T hicw.

i 5 (3) OMmELE, BAROLHOAN LI T LB TERN IV =L KD ID
LEICE, RITO fIEBIcEaL5ensh6THS.

ROEMT 2. DHATHSNTVAEDDHFT—H BN EDD—DTHS :

FIE 6 (a) (S. Shelah [8]) ZFC WMEF /G2 5, ZFC T “INTOME f: R — R Xt
L, fI D Adiicica k5%, H2BORAE DCRMHETS” 2L TEEFET
H5.

(b) (S. Shelah [9]) ZFC MMEEF/Ex D, ZFC I “TNTOME f: R — R XL,
fI D HEgEIciEs &S5 %, POafAThY DCR MFETS” ZHML TEEFET
bH5.

RO Shelah &F/WEHEDIFEDIHFE, LOEBORIZEEEATHHBORIC “FITH
B LIcbDTHS -

I 7 (a) (S.F. and Shelah [6]) ZFC + “RIHEEAFEET 57 BEFEE L, ZFC +
“9R0 |& Baire type cardinal (FEEMETTHIIEED categorical duad) " + “FTNTDRE
f:R—-RICHL, fI DHEFCED LS4, 5 28OHES D CR BNMEET S LiErP
[ETH%.

(b) (S.F. and S. Shelah, still something between a conjecture and a theorem) ZFC
+ “AJHEBOMFES B DRGSR D, ZFC + “2% & FEHEFTHIER + «IXToD
BAE f-R — RICHL, fI D MNEKICES K57, non measure zero 75 D C R H{FE
95" LHFETHS.

Baire type cardinal *® SZEU{E FTRIEBOEHENZ €TV TIE, EHE 4 TOMEMNK D LD
DT, LOFHOHATHRLNS INLDRMDETIVE (BIROEENE & W S T
HHEICELT) HENELDLREELL ALSEDICE>TWS. Thid D. Fremlin @
% Baire type cardinal % SZEEATHPIEROE TV T, BEAWRmEICR L TN T
ETFIWVERBBCENRERESBLDONEETEHN? | IL—DODEHENEEEZH5A 5
DEx->TWVA.

Blumberg OFHICEE LT, ROX S LRBALREEZAHTLENTES !

conti=min {k : f: R —R T, AR k-dense D CRICHLTH
fI D Wil 5L L DNEFEET S }

7212L, X CR D k-dense &id, EAZ a,beR, a<bIZHLTE X Na,b] BIEE &
EHOTETHS. EH1 LB 2ICKD, w) < conti < 2% TH5.



£ 8 (S. Baldwin [1]) p < conti.

conti °, TORRRZEIBICOWVTIE, KEHHZ S ZREEDRZ RS TWEXSICED
ns.
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BB, BFE. HECHOLIMERBEMOMAEIEL, € MRIZBIT 5 HHRLERE
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ZORITFT—E FFEMFCEIT S5 T RS+ (DNA—RNA—protein) O —i@fR T
DBATTA LU TIZHONWT, ZDOHIEHHED AT 2 5E20 F1E 2 O TR LT
KT EZEMICLTWET,

SOLLIBUTD XS 2Wkicizy £,

O RFFGAL o TiIco0T

DNA IZFTET DBIBFB Y /-7 H E LTRET S £ TIoid, DNA O IEASIE @A —
RNA (RS &4, eV T, 2 RNA OBEREECHIFRN 5 ¥ o 8 BERERENS = ki
BRTHWET (B hIAERT=),

SOICFELKRD L, DN ICiRF o "0 HZa— FT56EK (2% V) Ly "0En
I-RFLABWEE (A hay) BRELTHFELTEY, 2%V, A horvs
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@ RTTA v ZOMBEN DY B REL
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BX55808H0 £1),
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Norm Inequalities and
Geometry of Banach Spaces

Yasuji Takahashi
Okayama Prefectural University

In this talk, we consider some generalizations of Clarkson type inequalities in the
general Banach space setting, and investigate several geometrical properties of Banach
spaces such as p-uniform smoothness, g-uniform convexity, type p, cotype ¢ and uniform
non-squareness in terms of these norm inequalities.

1. p-uniformly smooth and g-uniformly convex spaces

A Banach space X is called g-uniformly convez (2 < g < oo) if there is C > 0 such
that dx(g) > Ce? for all ¢ > 0. X is called p-uniformly smooth (1 < p < 2) if there
is K > 0 such that px(7) < K77 for all 7 > 0. X is uniformly convez if dx(e) > 0
for all € > 0, uniformly smooth if px(7)/T — 0 as 7 — 0, and uniformly non-square
if 6x(e) > 0 for some € > 0. (dx(c) resp. px(7) is the modulus of convexity, resp.,
smoothness of X.)

2. Clarkson’s inequalities Let 1 <p<2and 1/p+1/¢=1. Then for X = L,
or L, the following inequalities hold:

z+yl|?+ ||z —yl|? 1/q
i (” el ) < (P +WlP)? Ve ye X,
T+ P + ||z — P 1/p

It is easy to see that (1) and (2) are equivalent in the general Banach space setting.
We call (1) the Clarkson inequality. Note that (1) holds in X if and only if it holds in
X* (dual of X) , and if and only if it holds in any Lebesgue-Bochner space L.(X) with
p<r < g (ch[7)).

3. p-uniform smoothness and g-uniform convexity inequalities
Iz +yl” + |z — yll”

3) 2 < lelP+ Il (K21)  #l<p<y,
q _ q
@ AR eyl 0<o<y if2<o<o

It is known that X is p-uniformly smooth, resp., g-uniformly convex if and only if
(3), resp., (4) holds in X (cf.[1], [2]).

4. Type p and cotype ¢ inequalities Let 1 <p<2and 1/p+1/¢=1.

1 L 9\ 1/q n 1/p
(5) (‘2—71 Z HJI:J ) S M(Zum.'f”p) le:"'amﬂ € X:
0;=x1" j=1 i=1
1 ng »\ /P 1 n 1/q
© (zX|Tos]) = 7(Thel) vemex
6;=+1" j=1 j=1




X is called of type p, resp., cotype q if there is M > 0 suct that (5), resp., (6) holds
in X. It is known that if (5) holds in X, then (6) holds in X* (cf.[5]), but in general the
converse is not true. It is also known that if X is p-uniformly smooth, resp., g-uniformly
convex, then it is of type p, resp., of cotype ¢, but in general the converse is not true.

5. Theorem (p-uniform smoothness) Let 1 < p <2 and 1 < s < oo. The
following are equivalent.

(i) X is p-uniformly smooth.

(ii) There exists K > 1 such that

(||m+y||s + |z —yns)”

(7) < (lz|PP + || KylP)? Yz, y € X.
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If p < s < oo, in addition:
(iii) There exists K > 1 such that

® (3% Zex,

8;=%x1

1/p

s\ 1/s n
)" < (ke + Sralp) oz x
j=2

Note that if (7) holds in X with K > 1, then (8) holds in X with the same constant
K > 1. In particular, we obtain that if the Clarkson inequality (1) holds in X, then (5)
holds in X with M = 1, that is, X is of type p with type p constant 1 (cf.[4]).

6. Theorem (g-uniform convexity) Let 2 < g < co and 1 < ¢t < oco. The
following are equivalent.

(i) X is g-uniformly convex.

(ii) There exists 0 < C' < 1 such that

(II:C oyl + [z -

) .

e\ 1/t
y”) > (2l + [Cyll)* Vo, y € X.

If 1 <t < g, in addition:
(iii) There exists 0 < C' < 1 such that

(10) (—Z Zam,

0;==+1

1/q

ty 1/t n
) 2 (lale+ Xlczl) oo e X,
j=2

Note that if (9) holds in X with 0 < C < 1, then (10) holds in X with the same
constant 0 < C < 1. In particular, we obtain that if the Clarkson inequality (2) holds
in X, then (6) holds in X with M = 1, that is, X is of cotype ¢ with cotype ¢ constant

1 (cf.[4]).

7. Theorem (duality) Let 1 <p<2 1<s<ooand 1/p+1/g=1/s+1/t=1.
Let 1 < K < co. Then

®) ( '

@;==%1

1/p

1/s n
Zm ) < (bl + Sikar) T wrx
j=2




implies

w (X

;==%1

/q

t\ 1/t n 1
) > (Ilzill" +3 ||K‘1:z:;||") for X*.
i=2

If p < s < oo the converse is true.

8. Remarks

(i) It is shown that if the Clarkson inequality (1) holds in X, then the generalized
Clarkson inquality and the random Clarkson inequality hold in X (cf.[3]).

(ii) Uniformly non-square Banach spaces are characterized by Clarkson type inequal-
ities (cf.[6]).

(ili) Let 1 < p<2and p <r < s < oo. Then it is shown that the inequality (7)
holds in X if and only if it holds in any Lebesgue-Bochner space L.(X) .

Z 0;z;

i=1
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Navier—Stokes Equations, Analytic Semigroups and Maximal Regularity

Reinhard Farwig
Darmstadt University of Technology
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Global weak solutions of the instationary Navier-Stokes equations pose a (famous)
open problem on uniqueness and regularity in R®. For bounded and exterior domains
Q) C R? it is known by Leray’s structure theorem that the set of possibly singular
points in time has a vanishing Haudorff measure /2. The essential tools in the proof
of Leray’s theorem are the so—called strong energy inequality and — in unbounded

domains — the mazimal reqularity estimate of the Stokes operator A = —PA | i.e.,

el o 0,7,x) + | Au| 2o 075x) < || FllLeo,rx)

for solutions u of the instationary Stokes equation u+Au = f, u(0) = 0in X = LI(Q2).
The maximal regularity is known for 2 = R", R}, bounded and exterior domains and
can e.g. be proved when the imaginary powers A* | s € R, of the Stokes operator are
bounded operators in L(X).

In this talk we consider the problem of the Stokes resolvent A\u + Au = f € X
and of maximal regularity in an infinite tube 2 = ¥ x R with constant cross section
¥ . Using a partial Fourier transform w.r.t. z,, the resolvent problem is transformed
into an A DN-elliptic system with parameters A and the Fourier variable ¢ € R. This
system yields a linear solution operator M,(() on the space L"(X), 1 < r < co, with

a uniform estimate

01+ e 2o < e

Since M,(() is operator-valued, the application of standard multiplier theorems is not
straightforward. Therefore we refer to recent results on multiplier techniques, on R-
bounded operator families and to improved resolvent estimates of (Ry) in weighted

L™-spaces with arbitrary weights of Muckenhoupt type.
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SHARP SOBOLEV INEQUALITY OF LOGARITHMIC TYPE AND AN
APPLICATION TO THE HARMONIC HEAT FLOW

IINIETE (FUNRF: RFERE SR 050
1. ABSTRACT

*t#EL D Sobolev DAERIL R £D L®(R") IZH DA D 5 & D Sobolev ZZRIZH
TR UDIZBE SRS HTRAOAEELIERMEOREICY L TUSASh T,

Proposition 1.1 (Brezis-Gallouet[3], Brezis-Wainger[4]). 1 <p < oo, s % s > n/p &{ii
=R LT B, fe WYPP(RY) N WI(R™) I/ LT

1£lleo < C (1 + [l fllwnizr (og(e + [ £llw=a))' 7).
N R TAON

Brezis-Gallouet (% U Brezis-Wainger) (2 IZ LD ZOFREXEZn =20 2 |TRL, 3
#F Schrodinger 75 #2200 F S B 52 FE R RE O f 0 Ik RTARME SIS L7z, (fiz ) 2
It Navier-Stokes HER/2 E~DIEABHM SN TWD, F7- Engler, Ozawa HIZ Lk 5%
BELEXOh TV, ) ST—FH HFEMESEARII L CBWTHERTIERY, ZOZ
EMBE 2T FEEMHEDTEDOTE Y b u(t,z) ZiBE w(t,z) M HFMTBEIC £
@ L™ norm OFEICHEEEZE T D, ZDZ L% EFRDORET Sobolev REERKUZ L - THE
# LT, 3T Euler FRADEBEREEMN% 5 2 7= D3 Beale-Kato-Majda Th -7z, &iff.
Kozono-Taniuchi iZ X » T, ZOFRERT FRFIREEEOZERM (BMO) (TR S,
A5 D Ohyama-Serrin-Giga B O ERIMER G OIGRIZIGH S iz, RFEEIZBWT .
1. 29 L7z sHEE o Sobolev Bg A A& % Besov ZE[ & 2\ \E Lizorkin-Triebel ZEfE ~
DIFR%EE 25, Z 27T HZ &1LV, Kozono-Taniuchi IZ & » TE SN T- B O %
KOKRE LY sharp R b OMRBLND, ZOFREXZH T, KE~OFMESLHEHEL
DFAERIRE

ou — Au = u(Vu, Vu), t>0,z €R",
(1.1) u(t,z) : Ry x R —» §™, t>0,r e R",
u(0,2) = uo(z),
(Zx3 %, BMO (23617 5 RIEH R IERIMSME4 . Navier-Stokes H XS Euler 2D
Ohyama-Serrin-Giga RO ERIPE RIS T 5 TR
1
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UNIVERSAL BOUNDS FOR GLOBAL SOLUTIONS
OF SEMILINEAR PARABOLIC EQUATIONS

MAREK FILA
Bratislava, Slovakia

Consider the problem
ug— Au = |ufP~lu, t>0, z€,
u(t,z) = 0, t>0, zedq,
u(0,z) = up(z), z €1,

here p > 1, ug € L*(f) and  is a smoothly bounded domain in RV .

It was shown in [3] that if 2 is convex, up > 0 and p < (N + 2)/N then every
global solution is bounded by a constant which depends on ug in a complicated
way. Slightly later, Cazenave and Lions ([1]) derived an a priori bound for global
solutions if (3N —4)p < 3N + 8. An a priori estimate for positive global solutions
was established by Giga ([2]) when (N —2)p < N +2. Recently, Quittner ([4]) has
shown that an a priori bound holds for all global solutions provided (N — 2)p <
N + 2. The a priori bounds in [1], [2] and [4] depend on supg |ug|.

Our main aim is to establish the following a priori bound for global solutions
which is universal, that is, independent of ug.

Theorem. Assumep > 1, (N—1)p < N+1 andlet 7 > 0. There ezists a constant
C(2,p,7) > 0, independent of u, such that for all nonnegative global solutions u
it holds that supg u(t,:) < C(Q,p,7) fort > 1.

This is a joint work with Ph. Souplet and F. B. Weissler.
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Y. Kawahigashi and R. Longo, Classification of Local Conformal Nets.
Case ¢ < 1, preprint 2002, ma.th—ph/ 0201015.

VE%?@RB’J&%@%% it d b AHAMHEFEN LREIEN D 5 DT IED,

CTIRFORBRGEEIELZLED, EWVIHIZLIZ-THRIHAT L. =1
ﬁ@ﬁﬁﬁ%mthf FESLOFHFTH LWERBRO A 7 ) — 2%
ENTWE., BEFEMNLRERL LTIE, modular tensor category & M-I 5 b
DHEBEIE VDS, F 2 T A2 (compact) BEOERRD L ) b DA H - T,
F I, BHSHR, KTk EOBENERINTVWA, T TRITIEE
BEMRLBWEEZNS., ChPERFERGOBMATED L) TGN
Ak A YA AN

ERFRIRE 13, Hilbert ZROARMEMEMRLLOLTRTHA. T,
HoORHADOL - &L EEN LB, FHERO (50 Hilbert Z2f~D) &
HThsrH. LIL, BoOEFemcMEL THNS, IIH factor EIEITN S
TERFEIRTIE, $XTOXRHD unitary AETH LD T, RBwEELE L THX
Wi, 22T, EREROKEEXZEZHADTHSL. S' EOZETORET
bVEEREST EXBEFRILIZL, &1 LIS, BlE 3N/ Hilbert
ZH EOERFER M(I) BRFIELTWT, T M(I) &) itehd b RNH
Wiz LTWEb0DEEZLDTHAL. Thbid, ITRTIAIL SN
HEREROKEEZEZONE. O (M} OFRAEEZ LS.

BAICHEICRADIE, TYIVEDERTHL. BHOKRHAOT IV
BRESHIEDN, ROLERE) LELV0nOrI{birbiwv, (§FF2Tw
AEIX, Hopf IRTIx 2w, ) L2 L, RHrA—2F2bhctE, KEI



*EETH L, LD unitary RBEO—FHICL-T, z€ M(I) 22V TIT,
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WE k 10 LA ETHRIE, link DR/ symplectic filling (X, #/NFFRAHEH & WoRHEICRS, &
Bk 2 9LUFTHIUL, link Off/) symplectic filling (%, /52 S, 5 smoothing (55275
ZRRATHIIE, Milnor fiber) 2 FHEIZR S,

ZIT, k=8 ThiuL, smoothing DI FFEIZ2 2, k 29 LATF T8 ThITHIE, smoothing
DA FERIET—ETH D,

TATTIE, BMfRAORLIZEFR LTS, Z0HE M 2. SEHEFEEO blow-up 78 M
#R EOBREEE (O blow-up) L2V ¥, /2, Z DO M ~DAY W ERET D LI, BEHEEED
PRAKHE O blow-up OF D H B A OK E #I#RIZ-OV T Hartshorn DFEBED symplectic fi4 7T
VERHY T,



