goooboooogn
0 6260 19870 1-7

F.Morgan QOFHELIGAICODWT

ok -8 iy ¥ (Nobumitsu Nakauchi)
F.Morgan X &ik. B/HHEOMLEOLZHOEREILDVWT, WL O2H1DHH
BEFR->TWET([3]. ZOWTHE., K EOBPETRVET.

§1. BR

EHHELWOSHEI»S OB/ HERDORED—>L U T classical Plateau
problem 2 WHHLDHAH Y F T ¢

classical Plateau problem

R® OHICEZ SNz Jordan HIMEBAL T2 HEB/NOMEERD K.

EHMBEEEADZLE, “BILROEOI BRI LHAETTHE IRV T

1. BOELE ;
(1) @40 DHE (indivisual)
2 DO - - - .
ROEX { (2) mLEolE(total)
3. ibH

classical Plateau Problem ICB§ L T. M X E#ER 2D DICERIIE, 1 X Rado,
Douglas % U T Morrey iC& - T ambient space HEMREDBELEITHET =
BEIMEOSATWET. 2 (1) KOWTHREBOEME. s, HA#RY,
BREBHAEIRENRANTVWET. FLTZDOEDOBHRKEDOD L. EHE Meeks,Schoen,
Yau FIL X o T 3 HFEYBVWHDIKLR->TWET.



]

classical Palteau Problem DEA—BICIE—BHTLhWwZ <5 h =
BETY, fuilifghepe L T:

0
3

~

~,

a7
b\

i (1

Fleming X 2@ unit £ K% X % MXA T bridge principle CERFE ORI LI
Y, EREOEE D OB XAHRD Jordan curve ¥ L L. (Fleming @
Aws unit BZh2RALEBVWET. ) Zhidk. 2*=r. HIL, #EEBED
BrHOZLKRVET., £E, #RBRELEVELTY, v 2R lHiE2
BOBTIR. MEEHOKSIREBNTT. thTR, HBAKE R IMHEIE LB X
9 7% Jordan curve EHAINLWVWIDHA—DODRMEL UTHTEEIT AN, 197641
Morgan %, ” HEEA X R I EHHE/HEH 25K S. R* O smooth Jordan curve ”
DHEEERLELE{1D. R®P TRLT R THIOHWBRERL ZATT N,
ZOHTIE R* =C? 2 ULT unitary BOEADN. BOBBEOERICEENIC
HWTWET. BRHIC R® TR, AL Morgan # 1981F KD & S Ll & #
WMUTWEF([2]): 7 REMWET ML smooth Jordan curves D system T
PEETS: ABEOEOEE n ICHULT. T 2HRICKEDL. Euler BN
—2n THH8Y oriented minimal surfaces OEEENH 2. ” (Morgan DJE
WMXTE,. "H%LY —2n " o TWETH. TE —2n 2 TEFT. )
ThBEEBMAPERED 2BAEFATVERTTN, zhrik#iic., 50
DSLENEHAFRME. ZHWKE—BMTHA2M0E WD approach HH Y FT. Zhic
HLUTHE., MABRADPERZTHORKREBLTWET, 2B, ZOHRE - — &
A generic REETHIL VWO RBRNPBOT T, " BLAYTATOD Jordan
curves WKDWTRARM(H 23X, —f) ” LWIFHRAOWLOHLORERHES



hTwgxd, _ .

Morgan DM IZIE. Geometric Measure Theory N WHHATWE T,
Geometric Measure Theory D—M|ME B R BRICIT VX FH A M, Plateau
problem * DBEBETAHALAINATEI I HEWET. LTREXDIC. classical
Plateau problem DfERIX. ” HEH X BMERKRDDILR-T " LWVWIFRHEHHDON
TWET. LMo T, Plateau problem OAEXDEBHROMICIT > TWRWIRT
T MHEMYEELRVHEL2ETOREE/NEEIR., Z9MELVWIZEIHOD
HEY DI —ERETILERBRSIEITULUE. E5LUTEAFTHTEEAERN
Geometric Measure Theory (D main objects TdH 2 & Z 5D current X vari-
fold®¥ . ZhH5DMAMR Tools . —BKRITLD hypersurfaces KK LTH
B THIZLAbMrYELE,

§2. Morgan OER

classical Plateau problem DBEMDOEHMEIL >VWTOFKRE. —RKRLOD
SEKETHRT 501, 2RAMEOBEICKE {KHET 5 classical
approach ILHELTHHTVHEBIELhETHA. £ T Morgan . immersed
surface EWOMRRXEDFT I LT, NKMER L % Geometric Measure Theory
DRRRXFHRESAELICHVT, ZMO compact #. X 5Icik. AREERL
xU/k. »3 source manifold 5 @ immersions DZERIE x dhm O AATIHE
EEXHhTWAB =8 Geometric Measure Theory D#HAAFE UL WD TF A, Morgan
& source HEHMILEMEIMICKRDE D% class 2L YFLE:

N" : n-dim.Riemannian manifold (ambient space)
~ B™cC N" (n-2)-dim. compact submanifold (X Sh=BR)
D=, | . |

[ (1) M : (n-1)-dim. cpt smooth Riem.manifold )
Jg:=((f, M):(2 f :M — N : smoofh » }
N
o 3) f| - ¢ 8M — B : smooth, one-to-one )
\ M



@b‘ (f 19 Ma) ~ (f 29 Mz)

def
= d¢
M, M,
diffeo
f, f.
N

A3 Wik, C*® -topology 5D BHHRIZ induce Xh= topology HA-TWET,
Z® class I, HIE D parametrization OB WITEF L=, B EBERICKED
immersed surfaces DAL TT. Lz DFTICH LT, ninimal ¥ area-minimizing
(in 43) ZOWEAIL canonically I well-defined T9 . ¥ 2 C. area—

minimizing 72 minimal surfaces DZEM :

Kot= (£, M] € A : area-minimizing (in 4s) )
FRYET. 22T

FIEE: Mp O#EIX?

Morgan OERIIW LD H Y T M, area-minimizing surfaces IZDOWTOHD
PHHEICARETT L ROBRICRYET

£ B (Morgan)

N®: real analytic , N @ sectional curv. £ const, << <o

(n = 7) N O injectivity rad. 2 const. > 0
L9535,

(I) N : non-compact D& %
# Ky < oo

(II) N : compact Dk %
# My < o, HBENWI,
Ky X B & "AU¥ -2 ULk, N @ open book str.
L



HIRED IS DIERHIL. classical Plateau problem DS L FE#R. oren 2D
compact ¥R U ¥7 . openness DFEIHIX. X <M BN Banach ZBHIDRENE
HMICEREYESX. TREYBLVHDTIRS Y T A, compactness DIEHIC
Geometric Measure Theory O WAWARKERPFEIAVWLLET.,

§ 3. Without-boundary case

HRENMNIEEIERLLOMEICOWTLEZXZZLATE T, Horgan i
HAEMBLMR>TWEHEALY, BRARLOBELHIBEDZLAEXLET.
ZOZLDWTAULRETHE LD, BERRLOMEOERE/HEZ. BIMR
A AE—SWGRE L RWRICHE S5 50 "IEBIERHE” 2D OHMBED class TH
ZRFhERVERAL. TZIT. RO "IERIERE” 2BEATZ LI LELED:

£ % (cf. Schoen-Yau [4])

f: M — N : incompressible
def
=

fg: (M) — = (N) : injective if M @ genus = 1

i
o

f : homotopically non-trivial if M @ genus

incompressibility X, 2 b2 3% P. L. topology DA (3®&P. L.
ZREOPO2KRTP. L. HEIKODVWTOES)TT. 2hicft-T. = 2Tit
N 23K ULELED. RDX D% incompressible surfaces @ class %%
A¥ET:

M : 23T compact smooth surface without boundary

LT

AM) : ={ f: M — N : smooth incompressible } /~



b

-def
= d¢
M M
diffeo
f, f.
N

A(M) 1k, € (M, N) 5 induce Xh 7= topology DA TWVWET,
FIZT:

KM) : = {[f] e S(M) : area-minimizing (in L(M) ) }

ELE,. Zhit M B0 area-minimizihg incompressible surfaces 44k
TIH., ZODLERIKYVILBET:
2 M
N?® : smooth, N @ sectional curv. & const. <
» . N @ injectivity rad. = const. > 0O
L¥5. ZQrE |
M) closed

EVWHX 3L, N O . area-ninimizing incompressible surfaces O -£{kiL. B
) parametrization MBWITES LT C= -topology THILTWBAZ L 2mRLT
WEd,




ZOEMODIEHIE Morgan DEH L FAHE. Geometric Measure Theory TOIK %
AnEd. HEA2RTOBEIK. B —HRIKETEASDT. linit surface
@&ﬁﬁﬁﬁbfﬂG@ﬁukhmmeMWy%ﬁw&ﬁ%%ﬁﬁﬂéﬁﬁbt
class CERAITEXT. BALFDHIBESLIEE W, linit 2 UTH S surface
@ covering immersion WKWK U TWLBEAEDPEALIFT.

(11

(21

[31

(4]

{ References )

F.Morgan: A smooth curve in R* boundéing a continuum of area-
ninimizing surfaces, Duke Math. J. 43(1976), 867-870.

F.Morgan: A smooth curve in R ? boundaing a continuum of area-
minimizing Surfaces, Arch. Rat. Mech. Anal. 75(1981), 193-197.
F.Morgan: On finiteness of the number of stable minimal hyper-
surfaces with a fixed boundary, Indiana Univ. Math. J. 35(1986),
779-833. ‘

R.Schoen—S.T;Yau: Existence of incompressible minimal surfaces
and the topology of three dimensional manifolds with non-negative
scalar curvature, Ann. of Math. 110(1979), 127-142,



