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Variationsrechnung

Die Ta~un~.fand unter der Leitung von' Hpfrn L. ~1odica (Pisa),.Ht'rrn K. Stt>t:ft>n( nlis­
:'t"ldorf) und Ht>frn E. Z~idlt>f (Leipzig) statt. In Vorträgen lind l ;l~pfächt>n h~b~li di~

Tt>ilnf>hrnt'r aus verschiedt"nen Ländern (z.B. Deutschland. ItaliE'll. l;SA. SC'hWE'IZ, :\us­
rrali~ll .... ) neue ResuJtate und neue Entwicklungen In dE'n (;t"hi~lt"ll Minilnal"ädH.~n.

harmonische Abbildungen. Elastizitätstheorie. optimale Steuerung. Evolutiollsgleirhull­
gE'n und allgemeine elliptische partielle DifferentiaJgleichllnge~dargestellt lind diskut.it>rt..

Vortragsauszüge

P. Rabiuuwitz !lfultibum.p ,o;olulions 01 difftrtTilial rqualI01L.'i

~.

Variational methods-havp hE"t'n developed recently to (lbtain Illultihum"p solutions I)f dif­
fpfp.ntial equations. Tht"Se methons involvp finding a hasic "1)11~ hlllnp" solut.ion and theu
'Ising it to find muJtibulnp solutions. We iUustrate with an p.xampJe. Consid~r

-~u+u=/(z,u)

where WP. seek solutions u E W 1.2(RU). I sat~sfip.s

(li) f E (.'l(~n X ~) and f is I-ppriodir in Li. I S i S 11

(/~) I satisties tht> IIsual Soholpv ~ro\Yf.h ("t)lIdition

(/:d f( r. . 0) = 0 = f u (.r. . Q)

lI,) 3/
'

>:!: lJ < JtF(r.. u):::; 1l/(r..U). (li #fJ: i·~(.r..Il":= /;;- !(.r.Odl

- SlIltltilJlIS I.f .. lw PDE arp IJbr.aillt'd ;L"i nitirallHJIlllS ur Jf tq := J~ .. ~(I\uF + "~ J'- F( J:. /1).
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Tlworpru: SlIppnses (/1) - (/4) holtl ami tohere is an (t' > 0 surh that j{t'+·'/zra is tini ...~· (f

I)f"ill~ tllr' Motlntoain Pn......~ minimal value). Then for ~ar.h k E t~ t.her.. is an rn(k) :o;.L. for
,. ~ (0. r(l): "I •... , "k E ~() /-1 (r.) ;UHr 11• ...• Ik E ~n with Ili -lil ~ ln(r). (i i= j) 1.I1(":wt

II"(L Tl, "d.n Ji is 1I0f. ''"mply.
"(II«'rt" 11,.(.) lienoL(,:" all oplm hall ofradiu~ r in W 102 and Tj u(x):= u(x-j).).

R.• Fiull

(.~apillary :omrfac('s u(r.. y) are SOuKht in domains containing a sharp corner. Wt". ask when
soilitiolls of tohe capillarity ~quation

I H == coost.
JI + l'Vuj2

div Tu = :!H . - Tu := _ ...........tl....t.....'.,...,.."..,......

Setting BI =COS 1'1, 8 2 =ces 12 I we find the
necessary condition for existence with con­
tinuotls unit normal upto the corner is that
(BI, 82) be interior to the 'dosed ellipse
E: B? + Bi + 2B1 B2 cos2cr ~ sin:! 20' .
lt is shown that no solution ean -exist in Dt
and D'1, regardless of growtb candition at
the .c.orner. Hawever, solutions do exist in
Dt and D;. The unit normals to these s0­

lution sUlfaces are necessarily discontinuous
at the corner.

D+
I

D-
1

ex~st 10c<l.lIy at a corner: with contaet angles 11.12 on the sides.

J. Jost Generali:ed hannonic maps between metric spaces

Starting with the work of Gromov-Sehoen on harmonie mapsfrom Riemannian manifolds
into locally compact Euclidean Tits buildings harmonie maps between possibly highly
singular spaces are attraeting geometrie ioterest. The author has developed a general
tbeory of such maps hetween not necessarily locally compaet metric spaces (S9me more
special results Wf"re independently obtained by Korevaar-Schoen). 'The existence re­
sult requires that tbe target space has nonpositive curvature in the generalized sense of
AJexandrov. Tbe pxistt'(lte resuJt is reduced to a theorem on the exu;tenCf~ of minimizp.TS
ur conve" functionals on spacps of nonpositive curvature; the latter spao' here arises as
an L2-mapping :-;pace. For that ~xistenre proof an appropriate vprsion of ~loreau-Yosida
approximation is used. •
u. Dierkes Cun1atu.rr E.stimates for Hyper.flur/aces 0/ \/ariablr .\lca11 (:uroature

\Ve generalize the dassiral pointwise cllrvatll~t" ,~timatt'"S for minimal surfaces due ta
H~in~ (11 > ~) and ~rhot'"n-Simon-Yau (11 '$ ;) to stable solutions uf the Euler pquation

for the integraJ E•• ( u) = f u" J I + IlJuF ,lx. prQvidf'd slIitalJl,.. dimt'tlsion r(-'Strictions
holel. Th~ rPSlllt i:s ;L"i f~)IIt)\vs.
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(lu . ••
.Iiv = (tJ

JI + lOrd:: uv" + IO"F

. :md SlIppnst' t.haL ,', +" < ,I + "1.;:;:;; (i.~. ,,+,......-).:!:L). TlwlI Wl' !Ja"l' 1.1", l·sl.illlai.,

'wlwn' 11 d~not.ps 1lI~:ln fUr\·;tllfP :lud IAljs LlIt~ len~th of t.hto s~c'l)n(t flludalllt'lItal [orru
I Jr :~., = ~raph ". .

:\S :l rorollary out> obtaills t.he followin~ Bfarnstein {.ypE' ~t'!'mlt whid,l has lwt>n alrt>ady
hpp.1l pstablisherl earli~r;-

Coroll~r}': There are 110 t>utirE' stahlE' solutionsll E c~(~n) of ~qllation (").

(Notp that -the st~bility ('ondition is ~ntia1. herE'.). The proof isha.sed lHI :l. geuE>r­
alized' SimOllS inequality (i.t". an t'Stimate for the Lai>l~cian I)f j{ :mdlAI) an in_~~ral

C:'lr~atufE' eStimate and a Moser ·typP iteration argum("nt'o~n the hypt>rsurfare. :\ fl~rihpr.

basic' ingrt"dient is a new Sobolev ine(IUa~ity (or:stationary surfac~,

,M. Flucher HanrlOnir radius lUld ronuntration. hypr.rbolir radiu.s und Lioul1illt' '.';
. ~

rquations ~u = pU and ~u = 'u IO-l

The-conforma:l radiusofasimpJyC'onnected plallarclomainf2;5 detined as r(x) = J/II'(r)l
-where / : n ~ BJ is aconformal equivalenrp with fex) = o. Liouville found thar,
Robin's fnndion t(x) =-Iogr(x) is the maximal solution of:lt = 4c:!t, W(" disruss two
possible extensions of "the ronformal radiusto 'multiply corint'('t~d domains: .
I) theharmonir. radiusr(;c)':= t'xp(-H~(X)),detined in terms üf thC:" regtilar I~art Hr (Jf
the (;reen's funrtion - '
:lj tbe hyperbolir. radius R(x) := exp( -(l(z», defined in terms o( the maximalsolliLion
of Liouville's equation ·~U =4c2l1 ,

Similar definitions are given in lligher dimensions. Itturns out that t~e harmonir'~and

the hyperbolic, radius share a striking number of rommon propertif'S.. ~1oreovpr! iheir
numerical values are c.lose to each ·other. The hyperbolic radiu~ mainly applips in 'ge-

.ometry. ds = Idzl/ R is tbe hypetbolic metric on n. Tbe harmonie. radius, in'particular
its maximum points: playa central role in plliptic boundary value probl~ms involvin~
coilcentration of energy. Moreover, its maximal value appears in various isoperimetrir
inequalities. Therefore it is important to have an efficient method for the numprical

, approximation of the harmonie rpnters.
(joint wo~k with' C. Bandlp.J

Th.Nehring Embrddrd "iinwaal..'iur/acr.!; iJl annulu.s Iyp" .'tolving an t'xt~rior prob-
~m . .

(;jvt>n Cl rompart. striftly ronv~x hody X in~3 ami ~ dOSl"t1 Jordan rurvp r c ~~\.\

satisfyiJl~ sevpral additional assulI'IHions. Thp t"xistpnrc~ ,)f a. pararnptrir anonius typ"
lIIinima.1 surfarf' is provPi.1 whirh parault"trizt"S r alonJt; IJfW hOllndary f"oUlpnnf>nt. has fr''''
houndary on c"J.\" alnll~ tlw olht"r hrHilldary rOIllJ)ttIWIlI. aluI whirh stays iu ~::.;$\X. :\s ;l

j'lJllSt'qll..ur,. of lhis anti a rf~;L~njllJ!; d,·vl'lt.I .....1 11)' \V .I1.~lc·t"ks and S.-T, '{all w,. lind ;lI!

"rulwehlt-d minimal slIrf:u"" wir.h I tWSI' pr..p..r,.i~. :\l1ol.h.-r :tl'pliratirJIl is I fw' "xist"Il('f'
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(.lf an c'rnlw(ld\~(1 minimal :mrf:\C:e with a Hat end, rr~t': h·...lUndaryon ax and c'(lntr()II~1

t.opoloJ(Y,

.J. Bt~lU~hunuK On tl ml1limal .'iurfar.r. .'tupporting (1 hr.avy hall

Wf". stucly oUl d~"itif. membrane that is bounded by a planar curve !: and on whieh "
heavy hall i~ placcd. 'The h'all is allowed to movp. on the surfaft~ a.ntl WP. arp. interpst.ed· in
a. (~ol;Jip;llration of minimal total energy. If t.he elastic energy or"the membrane is giVt~n hy
Dirichlef:-; inLc'~ral t.he t"rierg~is E(u) == ~ In IDuI2 dx -·(;11. ir the elastir ent"rgy ~t.luals

the a.r(~a \lf t.llt.~ memhrane Wf!' consider F{u) = In Jl + IDul:! dz - Gla. flert'U is the
wt'ip;hl. of r,lw hall amt h is t.he J':3-component of the center of the ball. The ~ravitational

rorCf~ points into t.he z:I-direc.t.ion. If.the position.of the I,lall is given we ar~ faced with
a standard ohstade prohlem. We analyze the energy as a function of the c.oordinateS l1f

t.he renter of th~ hall and show for convex domains ~l that there is at least one mjllimiz~r

.for E. Tht': same r.onclusion holds for" F I provided the weight G is"not. tao large.
(joint work wit.h M. (:hipot)

s. Luckhaus :1 pointwi.,;e cont1ergence result" for a singular perturbation of lhe arra
IU71dional

We look at the fUllr.tionals Fe(ue) = fUIVul2 + F(u)]. lt is kn~wn that

r {C'O if (Iul- l)~ =Q .' ..
F( - (\ f.IV·1 + 0 h '. . Now lf u( are local minIma of F(u) + f gU 1ot erwlse
i.e. Ft(u f ) + Jgu ~ Fe(v) + I gv for aBv - u faBp : Q'andu t - u in LI, then under

mild conditi~ns on F (which aUow F(u) =(~2 ~ 1)2 or F(u) ={ ! - u
2

h u ~ r )
- . 00 ot erwt.Se

we prove . .

Theorem: dist(r(u~), r(u) - Q where reUt) ={(x, u(z) I z E Öl and

r(u) =- {(x, u(zH I z E fi\supp (V'x) x [0, In·
The maiD tool is the follo~ing

Lemma: SllppO~. F' r(-1+6,-l+6o» 0 I luf~ M , inf(_1+6._I+~n} F' 2: t"lglcw.:l .
F( -1 + 6)p 2: f , P > 2t I t.henthere exists. fQ independent of (" or 6 such that for k arbi-
trary IB~ n {ut > -'1 + 60 Jl < folBpl IBp n {u < ~ 1 +6}1 > *implies
IBpI2n{uf>-1·+6o}I<C1~fk. . - -

s. Müller· ,lficro.structures witk finite surface energy

Certain alloys undergo solid-solid phase transformations that lead to a complicated ar­
ran~ementof different phasf"Son a mic.roscopic scale. Mathematiral models for this phe- ­
nomenon lf"ad to ill-post"d variational problems anel the p.xistence of minimizp.rs is in gen­
t"ral open. Here WP. sturly the prohlem ofrharacterizing strt'SS-freee states (or pointwisp.

lIünimizers of the i~tegral"I). Let 1\ =.wi(;I) U 80(2); (~ ~) . U < A < I < I';

l~t U C :::-~2, u: n - R 2• 11 E ~Vl.~ amt E ={r. E n : Du(x) E SO(1)}.
Theorem: If Du E !\' ·a.~. ami PrrnE < ;)0 then U lslocally a fUllftion I)f (Jne variable
amt iJ E ("onsists I)f :strni~hl line; which ran only intprsec:t al on.
H.t.~mark: The rOllriusion dof"S '-Iot hold if t.h~assuJllptioll Prr E < ;x) is clroppp.{1.

                                   
                                                                                                       ©



For an optimal ront.rol problem of Dieudonnp- Rashevsky-I.ypt" st'('ünd ,lrdt'r suffirit"nl

optilllalilY <'onditiuns for ~tron~ loral minimaJity ar~ devp.lop"'tl hy Il~ill~ Illt"'t.hods ur du­
aJity in optimal rontro!. These second order rOlldition ge.ueralizt'S r.h~ kno\Vnsutfki~nt

conditions aldso in ..ht> c:akulus of variations. Thf" obtaine(f tht'Ort'lll i$ applit'd "1.0 I.h~

variational problem

This l';lpI'r d"als wil.h I.h.· IlWI.allh.rplll........ 'S ••f pruhle'lll:' ur 1.11t" .·aklllu:, 1'1' \":,rial-lulls illfn
I.r:U1spllrtatillll lIow pruhlc'lIls. This appruou"h allmv:-; lll)l'll1ly a ~illll'litil·at.il)(' 1'1' I'Xi:-;I."lIft'

tht"\lrt'llls hilI. alsu t.lw inrlusi'Hl uf l·xtt'fl(It·d prnhll'lIls wil.h SI'Vt'r:l! SlIlIP'.'S ;lIld ~inks :LI1d
hrallrhillJ!; t lIlt solutiullS. Tht'St' in\"l'Sti~aliolls an' illlht'dcl~d ill a duali! y hl'IWt~n I.r;~lIs­
pnrfat.il)n IIc,w pr(lhh'lll~ anti tlt2'lJlIsit. prühlt'm:ö whirh .~l'rwratl·s slIlIh-il'l1t. ;.. ,,1 IWf'I':',,"iary

nit.t'riol1s for oplilllality.

•

R.. Kli;t.zlt~r

S. Pi"keuhaiu ,";"I"Ol1d order .'Öuffini'nl up'rmalll,ll ,'uudrlw".'Ö 111 ('pflmld I'oll/rul ,wd
1111 llpplif'ation 10 (I d(J.".~ ,,/ prob/fm.'i in nllrulus "I I:~rlfltion ...

1r.k(t)Jl + IDxj2dx - min!
II -

L. Awbrosiu On lowe.r .'if.micontinuity 0/ qua.'ii-COllVfX inlt:·grlll... m SBF

In variationaJ problems involving integral functionals depending 0n vector valued funr­

tions

F(u) = Lf(Vu)dzu : n c !ltn -:R'

a natural question is the research of necessary and sutficient ('onditions whirh enslire th ...
lower semicontinuity in Sobolev sparp.s. Tht> natural condition. introduced by \Iorrey. i;o;

the 4uasi-ronvexity:

f(A)mells(n) ::;L frA + V<p)dz

•
Quasi-ronvex functions include con~ex fUDctions·of the determinants of the miDors of
the matrix. the so-ralJed polyconvex functions. We extended the lowt'"r semic'ontilluity
resllJts of Marre)', Ac~rbi-fusco and others to funetionals defined in SBV(fl, ;Rk), the
simplestone llE'!ing F(u) =In f[Vu)dz+'}{n-l(su). The main featureofthese functionals

. is that discontinuities of u are allowed and are penalized byr.heir 1{n-l-dimensional
ffiPasurp. -The space .,'Bveu, ;Rk) ronsists of thosE" functions u E B~·(n. ~.I:) such that
the (distribu'tional) Jarobian of u is the sum of an absolutt'"ly rontinuous measurp aud a
mt>a5ure supported in the jUlup set .,,'t4.

G. Alb~rti On th,. .'ilrurturY of Ihr ."I~gtJ/ar .'Öd of It nHwrr funrtwn

L k f := {r. E :: 11 , di1ft iJf( r.) 2 J.. ~

wtwrf> /.: = I. '2 . .... 11. iJf is l.lw :o'uhditf,·r.'Ulial ,Ir f. ltWIl lif(J'J i:o; :dway:-, ;t IIIIU~f'IfIP!Y

dOSfOt! rnnvf':< s..-t in :'::". \\1•. prnv.'> I.hal (ur f'Vf'ry J.: t tw s.'! L k f is I" - k J ,jiJrIl'II~ioJlal.
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MC,lrp prc·ri:o«·ly, \V«' ~how t.hat it rau hp. (ovt»rpn hy c'Olltltnhly mnny rnanifohls of da...",,""
(,''! arul tlil1h'nMillll It - k 111> Lo ,Ln' .}{n-t-neJ!;lip;iblt': st':t. (\Vp. (~all ..his property (n - k)­
r~C"'tiliahilil.y ur d:\&~ (,'2.) ThiM r~ult allows to giv~ samt': wenk (but st.ill pointwise)

cll"'tillitioll Ill" t.1,,:~ ~t':rol1t1 fundamental form or thesinp;ular Sf"ts L t . Of coursE" if may bt"
exte--ntled t.,l t'onVt'X :oturfact':S eif arbitrary dimension andin Lhis case Wt': generalize ;'LU old
r~ult hy B~skc?vi'trh ("and others).

s. Hild~hrnl1t It Oll fredy .dab/e minimal ,~urfar."s

(~c)llsidt"r öl hotintlary configuration (r. S) c:onsisting of a "support surfact''' Sand a
Jordan arc r t.lmt m~ts S~xactly in its t'ndpoints PI and P"J. Let C( r 1$) be toht"
dass ofsl1rfö\(~es X E HI'~(8,1R3) . 8 = {w = U + lV : Iwl < l.v·> O}, which map
C = {Iwl =1 , Im w ~ O} monotonically onto r anel I =(-1, 1) = ßB- C a.e. iuto S.
Let N : B ~ IRJ be the Gauss map associated with X. 'Jl( z) be the surface normal of
S detined Oll a tubular neighbourhood of S, and}), :: - 'V'J'l be the Weingarten map of
S. A variation •

Z:: p'Jl on I,

is admissibleif ~~( .. t.) E C(r,S) for Itl < 1. Taking into account that for astationary X
in C(r. S) w_t' have

4 f IV'NI2 (tudv = f -EIKI dudv < 00 ,18. 18
which follows from (;au6-Bonnet's formula and the free boundary condition of X. on I,
we compute tbat .

~2 d2
- 2 f

b ..l(X! A) := de 2 A(X(" e» =6 A(X., A) + J
B

()(uZ)u + (XvZ)v dudv

wbere c5:!A(X!A) = fs(IVAI 2 +2EK>..2)dudv. Supposethat'\ rc:: o. The assumption

X( .. e) E cer. S) for lei« 1 uniquely determines Z on I, namely Z = ,\2 (N, S(X)N)91(X)
on I. A stationary surface X in c(r, S) is ~aid to be "freely" stable if 62

A(X,'\) ~ 0
for a1l A witb A rc= o.. The authors describe conditjons on (r,5) guaranteeing that
(r, S) bounds exactly oue freely stable stationaryminimal surface. This result is used
to investigate the existence and bebaviouraf stationary minimal surfaces in a wedge.
References: S.Hildebrandt, F.Sauvigny: Uniqueness of stahle minimalsurfaces with par­
tially free boundaries. Bann, SFB 256, Preprint Nr. 290. Ta appear in: J.Math.Soc.Japan

(joint work witb f. Sauvigny)

F. T01Ui Hyper.nJrff1(''',' with prf..fJcribed {Jauss curvaturr. and boundary •
In nay talk I report on the rollowing resulL whir.h w;u, obtained in rollaboratioD with
Nina Ivoc:hkina (St.PPtersbllr~). Let B C n;~n+1 hp a stric.tly ronvpx C'ompar.t body t)f
dass (:4.0: (0 < (r < 1) allel ." : .'.,,"-1 - t'JH :Ln f·mbp.{tdin~ of dass (.'4,(1,- Further­
more, If:"t r E f::'!.'t( Hl h~ :l positivp. func:tion ~llrh t.lmt rnax c < lIlin 1\;'11 wht:"rp l\F

dpnotE'S thp (;auss curvat.ure or a hYP"Nlirrar~ F. Th~n there p-xisls a striC'tly ('Qnv~x
IaYljprslirfarp ditfPOrw)rphi(' (,0 an n-dilll~nsif)nr11 dusp.d hall slIrh r,hat iJ.\1 = :p(,..,.n-I)_

ami K.\I (.r; =r{.r..l f(tr all r. .:: .\1,

ti
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·' ,

.-
TIIl' c·I~L..... lt·:t1 B:ic'kilind TransrlJrmaLiun prolhlC'PS a 1It'\~ c'Ollsl"U11. t ;alls.... fllf\';,I.lIr,' (( '( ;(:l
sllrfan' wi1.h I,' = - I frolll a ~i\',-n t)11~ hy :tu :'pprnpria.... t:ult.!;c'nt l.r:lIlsl~)rlllal.illll.

1.. Bi:uu'hi IlhS"f\'C-d tlml ;t' silllilar hut 1110..... ro'ruplil'aLi-d pf(Wt'dllr,' :lppli"s Ic. 1.1.,. l'aSt'

/\' ='+ I :uHf hy "xtl'llsilm to tht' H = 1/'2 parallt"l slirfar". Sud. sllrfart~ rorrt':>'puwl
I.u stllutiolls uf. dU' ,·lIiptir sinh..;( ;ürrlon ''tluatiolls. u~( fl. d. St.artill~. \Vith dll' rUllud

fI = 1/'1.' "I'ylilld,-r wit.h "orrt'sl)f)~tliu,lt ll'o(u. ,.) == U ou" 1.lh'.aius a ;,,'cIW'IU'C' "',.( '~, ,.) uf

:.:olin.il)nS wir.1I ('t)rrt'splllldin~' 1/ = 1/:l-surfZ\(t·s. Tht'"s;' ;lf"" I.h.' Itllhhlt·(.t'lls. Tltt' 11 rh

hllhhlt·I."lIr~t'lIlhlt"Sall intinilt' rHurul rylimlt"f 'tC) whirh 1I-'dtlSI,~rS Ilf spl1t'r~ ltaVt' h'-t'1I .
;,r,t.~ld1C"t1 .. Tht~Y 1110\"1' fr,·t'ly wir.h n~p,...rt 1.0,...:\... 11 nt.ht'r. "Tht':"t' hllhhl.'lull:' ;lrt' lIf lillit,·
typt' in r.ht"· St'IISt' nf solit.on r.h~oQ~. \Vt' show that anYrlllr illlllwr:.:ion nf a. ~'ylilldt'r \Virla
Hat"t'uds IIllisl hc' l'lf tinit~ t.ypt>. ·finally. n~l~ ("an· take limits nfrht' n: hllblllt'roll ~(llItÜl("I'

to rrpntp a f1PW rmC' surracf's of infinite typP , .

F. Hel~in Gin:hurg-Landau equation 'and .rtnonnali:,.d t'Ut'rgy

\V~ ar~ interpst.ed in t.ht> asymptotirb~haviour 01' maps ft frolll al wo-dimeilsionnl do-··
main ~~ w.l.h \'allle8 il1to du:" romplt'x ntunhprs which salVE" thf' ~o-rntll'd (~illzhllrl?;-Lan.dall

t'lluatioll

~u + ~tt(l'- !ul~) = 0
t W

as the parampter t" goes to zt"ro. F. Bpthuel. H. Brt'zis anti mysBlf proved r.hat lln~lt'r

ßomehypothest'S surh solutionS converge to a harmonie map with 'values iuto the rir'rle
S'I. with isolate~ singuJarities. The position of tht'SE' singularitit"S is gouvernpd by samt'
\'ariational prineiple: they are critieal points of a renormalized energy. which may he
computed ··p.xplicitely"'. Various extensions or improvements whprp. found by M. Struwe.
F. Bethuel/T. Rivierp and S. Baraket.

G. Buttazzo Nonr.OTWr.x Funrtionals .on Variou.~ Funetiun Span:...

•
"tt is known that on L~(!l) a "loral h functional F is weakly lo\ver ;;elllirontinuous if~\lid

only if it is ronvex and in this rasP it takes tbe form F(u) =In f(1:, u) dlt., This iS'llot
true if L~.(il) is substi~uted by the space :\tf(n) of a11 measures with finite total va~iation.

In this C'a8e a loral wpakly-*:-I.s.r. functional is rharaeterized hy the form

F('\) = l/(z..\d)ds,+i ",(z • .\')+ ( y(z~.\(z))d#
n _ O\Al l'h .-

for suitablp. lntegrands J, ",: y. In the rast" of functiomils on 8\/(0. ?m) a' romplr'lP .
('ha~ar.lPrization of all 10C'al I.S.c. runr-tionals is nai kno~n. \Vp. givp samp partial·rpsults
·m t.hp lowpr semieontinuity :md r~laxatian of runrtionals of dIP." forn~

F(u) =1J(Yrl) (Ir. +1 ;([)~Il) + I y([u]:-: 'J,rtH iJ
-

1
'

U U\S. 1......
whlrh (';111 Iw sppn :L') Inadels llf "nt'r~it"S für ,·ICL"il.ir h'Jdil'S with fracf,Uf(·S.

M.Chiput

I ..... 1.... (r I~~" , "
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d~rlOr.f·S th ... Sf~t. "f m x u-maLric(':i.) Let :\ E (,',,( wd. t,h~ ronvex l·nvp.IQP~ ur th~ 10. 's.
OfH~ (lf I.ht' IIHuld r~lIlt t.hat WP. :\ddrpss is:
'fIaC'Off'lU: :\:oiSlUue' Uk( tVi - Wj ) = I Vj '# i. TI1f~n t,here. c~xists t\ (',on:it.auf. (; illd"pC'IHI.~nt.

or h sild. I.hat

inf f <;,(V'v(x)) dz < C'1a 1
/

2

v~ In -
wh'~f(, \.'..~ = {lJ : U - IR, vcontin'UOliS ,v rK E P, VI.... E <LA, fJ = 0 on On}. It is the
m".sh siZt~ nf t.he trianll;lIlation ClA. Mor~ generally we look at the question of produr.in~

sp.t1l1enr.~ Ilh E \t'..~ ::iII~h tbat In <p(Vu,:) - Q. Such a seqllence pr~nts usually osciIJa~
tions th~t imlicate Lhe app~lilance of microstrllctur~ in applications.

M. Strllwe Thr. (1,o;ymptolic hehavioTlr 01 minimizcrs 0/ Iht~ (:inzhurg-Landau modd
In ::J dimen.sions

Le.t n c ~ 2 he a smooth possibly multiply C':onnected domain with boundary
i~n = r1 U ... u rK, and'let y : an - SI be a smooth map of total degree d = Lk dt .

where fit is the degree of 9 rr.: rj;::! .,,'1 - S'l , 1 < k < K. .
Denne H; = {u E H 1

•
2 (O,Ill2) : u = gon all}, ;nd for ( > 0 consider mioimizers

U e EH; öf the Ginzburg-Landau energy

Then tbere IlOlds:
~ For (n 1 0 let Un =U t .. minimize Et ... Then a subsequence Un' - u wealdy
in H,;(:(O\{Xl, ...ZJ},iR2) and weakly in HI,'(n, IR 2) for any p < 2 as nl

- 00, where
u: O\{Zl, ... ;xJ}' - Si is harmonic._ .
Remark: ·For a star sbaped domain (necessarily simply connected) this result is due to
Bethuel-Brezis-Helein (B88). From,their work it then also follows that in the theorem
above J =Idl and Xj E no , I :5 j :5 Idl. Moreover, the position of the singular 'points
Xl, .. , Zietl cao be charac.terized by means of tbe renormalized energy introduced by BBB.

K. Beyer On lhe initial-value prohlem for capillary surface waves

The Cauchy-Poisson problemis considered here which asks for the solution of the initial
valueproblem for the potential flow of an ideal incompr~ssiblefluid having a (ree bound­
ary. The approach applit"S noIilinear Fourier analysis to the corresponding Bamiltonian­
system of evolution equations. Assuming the initial t1ata to he sufficiently regular exis­
tence of a unique loral in time solution is proved.

M.Fuchs Approximations fOT some model prohlef11$ in nonlinear twodimensional

t.lasticity

Let {} denote a bounded rpgion in the planerf"prt'Senting the IInttpfofmed state of tbe
plastic· material unrlpr ronsidt'"ration ami ronsidl"'r a slOfPd pner~y densjty of the form
kiFF! + It( (lPot F) WhPff'" !l E ( .•:! (0.00) is ronv~x. Ilonne~ativp. ;ind :-oatistips the natural
~rowth ("ondition limtlll It(t) = +<X). F'orun E 11 t.2(H. ~2) surh t.hat ..\ ~ drtvun ~ A
(a.•~.) for positiv.. ("'JIlst.ants '\,.\ it is t':\."'Y 1.0 provc~ thaI. r.h .. variational prohlt"m

E(u):= 1~Ivul:: + 1I(ddVu) - lIlin! (-,
SI -
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.' J

in i := 11 ..+ 1/1.:: atlillils a snhlLion hut unlhill~ i:, kUtlwn ahlllll. 11 .., r"J,::ularii.y •• 1" 11I1Il­
illlizt'r~. \\'., 1h.'r.'fllrt· r"pl;\('4' " Ity a N-~III,'ur,' 1.,\ nl" :'lIilahk :LpprIlXlIl1:tl.i""s :md ~h..w
Ihat. Ilu' "llrrt'SpllrHlin~ IIlillillliz"rs " ... ,'tJu",.-r~t- strtlll~ly 1.0 a :o'llllll.inll 11 ,lI' (.1. ~1 .. r,''O\',·r.

\Vf' ha\'.' r.h.- fnlluwill~ r~uILs:

- du'rc' "xists al1 üp...n suhspt HA t)f U suC'h t.haL "" ~ (.'I."(~h) for any U <. )' -:. l:uld

IU~UAt ~U.

r.n h~lun~s t.o 12b itr r.ll is a Leht»S~tlP: point for VUA silrh tllat "1'1 \"A(r.n) > 0 anti

fUrlrullvUA - (VUA)l2 ~ U.

Tht" sam~ tllPorpms hold in rase H C ~n • " ~ =L if l~ul2 is rt>plac,'d hy IvulrH for SOIllt"

111 ~ 11 in th... stored t·np.rJO' funr.tiunaL Moti\'att"d hy tht> ahllvP fl"SUlt.s wt" l·onj~("t.llr...
partial (:1 -r~,;ularity (up to a st"t t)f ...an~hing Leht"Sgup Illt':LSllrf') for soilltions u f
problt"'111 (*).

(joint work with (;. St"regin)

J.F. Grotowski Enr.rgy ~\{inimzing hanuonu' lIlap.s lI:itJJ Im oh... taclr. at thr Irrt'
houndary -::3-

\Vp ronsidpr parti~l reguJarity for energy ffiinimizing maps 'satisfying a. partially"frt"t"
houndary ('ondition. This rondition takes the form or the rf"l(uirE"mt'nt that a rplatively
open slIbst"t of the bOllndary of thp. domain manifold be mapp~d iuto a. dost"d sllbmanifold
with non-pmpty boundary. r.ontained in the target manifold. \Ve obtain an optimal
t"Stimate on the Hausdortf dimension of thp singular ..ret of stlrh a map. viz WP. show
'}l-dim(Sillg(u)nE) :5 nl-:J, m ~:I and additionally S'irig(u)n~ isdiscrete in l"tn~

if m =:1. where the domain marlifold has dimension m. ~ is the: fret' boundary, ~nd u is
the enprgy minimizing map under consideration. Our rE"Sult ran be ronsidered to bf:l a
regularity result for a vector valued Signorini, or thin obstadf>. problem..

(joint work with F. Duzaar)'

E. Kuwert Existence and Compadness for Di.sk- Type. .\linimal ,')'ur/aces 0/ Least
Area with houndary rurve in a Givr.n Homotopy (.'la.ss

•
;:."~~"

Let S be a c10sed set in IRn . and let 0' E "" (5) be a homotopy· rJaSs of fret"' loops in
S. We study the problem ta minimize ~ J8 Il1X(w)l2 dudv among maps from thedisk
into ~n with boundary value x =(X faB) E o. Introducing a moditipo conrept i't(S)
(whirh is natural). we discuss the assignment of homotopy dassps to E E H 1/2(P.~/2tr, ,C,')

and partir.ularly its compaetness propE'rties. We give an examp'le showing that thpfP
ran be infinitely many different homotopy dasses which can h~ rt'alizpd by loops with
F;'quibounded ent"rgy (hett' S is a smooth gt'nus two surface in ;;:3). This disprov~ rOf­
rE"Sponding statements made in previous papers on the subjert hy Tolksdprf and R. YP.
Dur main result c.onc.erning the minimum problem is as folIows:
Theorpm: Let S C !Rn be rompact anti f' EidS) with infimum energy E.({}) < )0.

Then 'tny minimizin~ sequenrt' has a snhsptlUenCf": whirh df"("omposps in a. wpll-dptined
way hoth in t:>ner~y and in homotopy ioto a finite ur rOllntahly infinitp r{JIIt~("tion of
surfarps XI : H' - ~n, t'arh Ijf whirh h... inJ!::L miuimiz('r Wilh rf>spt>rl I.() ils own
Ilontrivial homotopy dass.

lf I)cHl~Ia.'i· suturi ...nt rondilioll is illlpliSt'd 'ln " ,tlt'fI ,.:. (ft; i... altairwd :lIId thp s~t qf
milliruizNs is str()fI~ly rorupart in I/I/'.!( :~:/'l.:r..,,') lIlodul,) lla.· :'11" 'rwJrphism ~r(jllp 'Jf, lw
disko

~ I
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E. SdlUI~ On ,/un."ii ··minilllBI find flunimnl .~urfart'.~ with Iwundary in 11 ndl,'dwn uf
n1fülf:-linr.ar ."ipar.r..' ..

.e:onsidrr amne-liuf'ar spac~ (l,t (k. = I, '''' N +:1) in IRP (p ~ 2) satisfyin~ nl:_1 ()fll: 1: ~
:nul furtllt'r tN:hlliC'al c:onditions. Wf". search för miniJnal :surfacp.s X : B - IR I' wit.h

. X()'k) C tll:, whl'rp t.h~ arrs "'I1t: come from a suitable decomposition cf iJB
. ( 1'k =(uj =,:i,. I T t:: [TA:, T&:+ d} ). At. first we fix a 'pa!,ameter ver,tor T = (TI ...".. TN+:d
...nd ~onsider t.h~~l t.lw variational problem.

O(i) = ~ ff X,; + X; dudv - min! (*)

·ß

for.Y ~ (.''.!( E1)()(:n(H) with .\"("'IIt:) C Clk. Then minim~t'surfacesappear by minimizatioll
ovpr T. 'vVt' IIs~d all~1 lIloditied' methods ",hieh wert' worked out for the- l~a:se that all i'J:

are lines in IRP. The following results have. been' proved.

- It exists a unique soluti~n X T of (*) which .analytically depends on T.

- The function B(T) := D(XT
) is analytic in T.

- The r.ritiC',al points of e· correspond \vith minimal surfaces bounded by the given
contiguration.

J.Soucek Composition oj weak diffeoniorphlsms

We consider the compositioD of
(i) a map'! : ÖC Rn ----:.... IR~ with a transformation u : f! C IRn - fi c in
(ii) two· weak ditfeomorphisms V 0 u, v: fi -.n ein.
TypicaJ theorems are
Theorem l:lfu E DifP·9(n,fi), v E Difr,l(fi~fh with l/q+ l/r:5 I then

v 0 U E Dif"m(n, rh wjth l/~ = l/p + q' /(rp'). I/nI = i/I + r' /(ql').
Theorem 2: (f UJ: E Difl,9(O, Ö) 1 SUPt lIult:lldiJI.'l < ooand VI: E Dir,) (0,"0),
SUPt I!VtlldiJ;" <'00 and ·1 /q + l/r < 1 then Vt 0 Ut ;..- v 0 u in difl,} (0, Ö).
Here:
diP',9(f!,0) :=-{ u E LP(O, Ö : .IM(Du)1 E V(O), supp aGu C on x an,

. 3UE L9(f2, 0) with IIW(Dul E Lq(O) s,t. Gu = Ö;;}
whereM(Du) =(l. Du. ~\lf2Du! .... det Du) minors of Du~ Ou die current-integration on

. - di/"" L l

the graph of u; Uk - U:~ flt - u and SUPt IIUtl!di/II.'l < ':x:>.

( lIulldi/'" = In IM OulP + In IM Oul' =In IMOulP + (d~~~Uur, ). DjfP.,(?:Öl is •

I.he smallest dass containing the r.'l-ditfeomorphisrnsand bfüng r1o~ed lIIidpf rhf- ,

G.Huiskeu :Vr.w t'stimatp..~ for Ihp. t'volulion by mr.an r.t&niatu~

L... t Fo': r - :::: 2. hp "hP: ~mo(lr.h ..mlwddin~ nf· öl fUrVf" in !?1. Thf"n \VP ("onsi(lpr t hp
..'lUVt" shortPniD~ tlow

:.!-FU,.I) = 1111(/,./).dt .

10
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:md ,'c)tllp;,n' 1.11" j'xtrill:-oic anti illLri'nsir .li;o;f.;m(C' funfliuns .l.t : r " .r " [tl. f) .. ,.
nalllt'ly .1(1" "./) = 11-"(1'.1)- F('1. OI.,./(p. q. n ::: .I~tI ",~(I). his shlJwn l.haL for "llllwiltIC'tl

rllfn-s I.Iu" quut.it·n" tl/I ("an ht" Iwumlt"\t frt)ln Iwluw uniformly iu I.llllt' if lhis is l·rIU' 1111

.. lw lumlldary ur Lht" C'lIrvt". ForrlOSt"tJ rurVt'S t.h~ samt' ft'Suh. is shuWIl e"f I.lh· quulic"nl

.1/ fI' wherp V' = rJ)(I) =~ sill! 7r. anti L is lhp totallc'I1JCth llf th.. c·lIrVt'. :\s an appliraLiun
a. Ilt"W proof ur (;rayson's t.hffirp.nl ("onrPfnin~ .. he;> ~Olooth ('ontr:lcl,ioll or c'llllwtldl·tI ,·!t·t:oit·d
l"llrvt"'S i~ nhtaint'd. Furtht>rnlOrp.. lon~-tim~ t"xistpn('e Md asymptot.ir h...havitlur ('ölll llt'
antllYSt'tI füf C"lIrvt"S with hOlludary :wd mmplt"tp nonC'lOSf"ll fllrvp:;.

K. Swo.~zyk SY7llUldrir hypt.r.'tur/affs in Rir.Ylannian manifold... (·ontmd'ng 10 Li.. ­
group.t; by lIlfa_ß rurt!attlrt'

L... t .H m lw ahypprsllrfa('e smoothlyimm~l"Sf"d in a ltiernanninn manifold ,V m + 1 and
lt't ,Wtl := .'ifrn llf~ given lorally by somp. llitfeomorphism tu : ii C R UI

- Fn(ii) c

.Wo c :Vm + I _ TheR w€' want to find a ramily F(.. t) or ditfeomorphisms h..longin,; to .

hype.rsurfact'S JWr surh that they satisfy tbp evolution e<luation

d -_ -_ _;
-I F(x.·t) = H(r..t) . r. E l t

ft ,

whE"re H(x. t) is the inward pointing mean curvature vector on Mt - Lt"t GI: h€'. a Lie­

grollp that acts by isometries on Fi and assu~ furt her that the action is smooth. proper
and frPe. Then we consider the cast": wherp. ;\10 is invariant under the Lie-group action
and show that the cross-sections :\1t := JWtlG contrad to a single point in finite time. if
m - k ~ :1 and Mo satisfies a strong ('onvexity assumption, As a direct ('onsequenC'f" we
get that Mt c.ontrac.ts to a single fiber [P) := {q I 3tb E (; with f/J(p) = q} in finite "ti·me.

K. Ecker On Regularity fOT Mt4a CUMJature Flom 0/ HypeT/;uT!aces

•

We give a survey cf the eurrent state of the regularity theory for hypersurfaces movi~g

by their meancurvature. The main contribution here is still Brakke!s fegularity theorem
proved in 1978. In the special case of tbe first singular time it states the following: Let
(A-ff )tE(D.Tl be a smooth family of hypersurfaces ·in iR,"+1 moving by mean r.urvature such

that 11." r Mt t.=!rt" r '~T in some baJlBR(zO) C IR"+I (here 11." denotes n-dimension-al
Hausdorff measure) where A1T is an n-r~tifiablesubset oflR"+1 (this is the so called unit
densi ty hypotbesis), Then the singular set .e.;, at time T satisfies 11." (Sr n BR/2 (zo» = O. .
In view of certain "examples I e.g. a thin tOnlS contracting ta a (irde, one would expect an
improved ~timate on the singular set namely that dirn ."·T ::; n - l. In the sperial ('ase
where the rnean r.urvature of the hypersurfaces AI. is positivp, r("Sults in thisdirf"etion
have reC'ently uE'en proved by B,White aod T.Ilmanen. One wOlild also like ta removp
the very rf"Strirtivp unil density hypothesis in Brakke's lhffifeffi. \Ve show how r€'rtain
tpchni<ltlE'S involvingrurvature inlf"grals and 'also a new mean value inequality c:an bf"
used to greatly simplify Brakke's ori~naJ proof which so rar has been inac.('psiblp dup. 1.0

a ralher difficult f>xpositional stylE". ' .

Bt>ri('hlrrstatter: E. Sr.holz

[I
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