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Differentialgeometrie im GroBSen

13.7. bis 19.7.1969

Die Tagung liber Differentialgeo&etfie im GroBen stand unter der -
Leitung von M.BARNER (Freiburg), S.S.CHERN (Berkeley) und '
W.KLINGENBERG (Bonn). Der gféBte Teil der Vortrdge beschiftigte
sich mit Beziehungen zwiséhen Krﬁmmung unq Topologie (Vorausset-
zungen uUber mittlere Kriimmung, Schnittkrimmung, "pinching" etc.)::
CHARLAP, CHEEGER, GROMOLL, HEINTZE, KULKARNI, MATSUSHIMA, PRAKASH,
SIMON, TSAGAS, TSUKAMOTO. ‘

Uber die Geometrie von Immersionen wurde von CHERN, DO CARMO,

- GARDNER, MUNZNER, POHL, WILLMORE vorgetragen. Dabei wurde insbesori-
dere auf Variationsprobleme (Minimalflichen, PLATEAUsches Problem, _
geschlossene Geodidtische) eingegangen: CHERN, ELIASSON, HILDEBRANDT,‘
KLINGENBERG und die Theorie der nartiellen Differentialgleichun-
gen unter geometrischem Aspekt von EBIN, ELIASSON, GARDNWR KAMBER

und TONDEUR behandelt. '

Viele dieser Probleme fiihren zwangsldufig zur Betrachtung vbn ‘
unendlich-dimensionalen Mannigfaltigkeiten: CRAEMER, EBIN, ELIASSON,

KLINGENBERG, WEINSTEIN. I

: .’ Anderers,eits wufdeq auch so klassischen Gégenst‘dnden wie Raumkﬁrven
(LITTLE, POHL, WILLMORE) und Zylindern (MUNZNER) neue Seiten abge-
wonnen. Uber Holonomiegruppen wurde von CHARLAP und GRAY, iber die
‘Struktur von Singularitdten von CALABI, SINGER und WEINSTEIN, iiber
komplexe Distanzfunktionen von KOBAYASHI und iiber geoddtischen FluB

von GREEN vorgetragen.

Vormittags gab es 1/2-stiindige Vortrdge mit speziellen Resulﬁatén;A
nachmittags l-stlindige "surveys" liber folgende Gebiete: Minimale
Immersionen; Konvexitidt in der globalen RIEMANNschen Geometrie;
Elliptische Operatoren; Geoditischer FluB; Geschlossene Geodaﬁische;
Mannigfaltigkeiten nichtnegativer Krimmung. '

Unter allgemeiner Zustimmung dankte WILLMORE beim AbschluB der Ta-

gung den Tagungsleitern und dem Institut fiir die hervorragende Or-
ganisation und den harmonischen Verlauf dieser Tagung.
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Vortragsausziige

S.Kobayashi: Invariant distanses on complex manifolds

Let M be a complex manifold and D the open unit disk in € withPoincars
distance(noneuclidean dlstﬁnce)f The Caratheodory pseudo-distance

$1s defined by ?ua,\;,)-= /»;f;cﬂ £, {(d} )» where the supremum is taken

w1tn respect to all holomorphic mapnlncsg‘ﬁ-mag We introduce

another intrinsic pseudo- dlstanceéﬁas follows. Choose points p—p,p...jé,
S ypointsd, Ain D, (i=1...k) Uand holomorphic mapplngs ﬁ ;Do ff
%S

" such that ﬁm) né {;&55) =fye We set

|
) .
where the 1nf1mum is taken with respect to all p0351b1e choices of
Fa - f@t.,-q,: as, éé,j‘. Basic properties of Cl’? and Cé;,?,.
® . =4-=p ~ | T
2. IfT M and N are complex spaces and 43ﬁ? < is holomorpnlc then . ‘

O‘fﬁ:’(r(@/ f’\ VI) /‘vy LP/ Z) yfor p,qeM. |
While f 1s the smallest pseudo-dlstance with prppertles 1. 2.,%18 the

A\

vlargest.'

Examples
. If M is a homogeneous space of a complex Lie groun then

?-0 We call M hyperbolic 1f¢j is a\ﬁrue) distance(inducing the
original topology of M).
& M is hyperbolic in the following cases:
M= bounded domain in £ ™
M= @y -3 points.
M=iim7 complete quaé&ilateral.
M= K&hler manifold with holomorphic section#l curvature <k <O

Product of hyperbolic spaces.
¥ having a bounded domain as a-covering manifold.
M= the space of holo. maps from a compact complex space into a

~N O U A~ W N

hyperbolic space.,
8 M= the space. of moduli of a compact Riemann surface.
Applications The automorphisms group of a hyperbolic space is a

Lie group.

The automorphism group of a compact hypervolic space is finite.
A generalised big Picard theorem.(to higher dimensions)

Every compact hyperbolic manifold is 2 minimal manllold
Reference Journal of Math. Soc. Japan.1967.
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T.J. WILLMORE: Integral theorems cohcerning Mean curvature of S

immersed manitfolds.

Let M and M' denote complete riemannian manifolds of dimensions

n and m respectively, and suppose that M' is comvact a2nd without
boundary. Let f:M-—-M' be a riemennian immersion, and let fbe the
mean curvature vector tield of the immersion. We consider problems

associated with minimising the integral
f<3 ¥> %4 » for variable f,and switalle ewlant

- where the scalar product is defined over the space of vector fields

along f. : ‘

Y. TSUKAMOTO: Certain riemannian manifolds of vos. curvature'.

Theorem 1:Let M be an n-dimensional complete simply connected

riemannian manifold(with sectional curvature K,%<k €K ¢€1, where

Kk is a constant. If there exists a closed geodesic of length J??ﬁ?5

on M, then M is isometric to a sphere with constant curvature k. .

Theorem 2:Let M be an even dimensional complete simplyconnected

riemannian manifold with sectional curvature K,%gsKé1. _
If there exists a closed geodesic of length 27 on M, then M is
isometric to one of the compact symmetric spaces of rank 1 with

canonical metric.

E.CALABI: Uber singulire symolektische Strukturen

Man betrachtet das Problem der Existenz einer symplektischen Struktur

auf einer 2n-dimensionalen kompekten Mannigrfaltigkeit X, wo voraus-

‘gesetzt ist, daB die zwei bekannten notwendigen Bedingungen schon

erfiillt sind, ndmlich daB3

1) es eine fast komplexe Struktur in X gint,

2) es eine 2-dimensionale Cohomologieklasse Xin X gibt mit ogn O. .

Es sei cveine geschlossene 2-Form, die die Klasse &« darstellt,also -
j.a?°>o (in Bezug auf eine geeignete Orientierung). Dann ist der

Ort der Nullstellen (=S) der 2n-Form of' ein Tridger der Hindernisse

flir die Existenz einer symplektischen Struktur. Wenn man zunéchst

Transversalitdtsbedingungen fir S voraussetzt, dann gibt es das -

Problem, die Keime dieser SingularitZten von &« zu charakterisieren.

" Durch die von MARTINET und dem Verfasser gewonnenen Resultate ist

die Klassifizierung dieser SingularitZtenkeime im Fall n=2 voll-

~ stédndig gelost.

DF Deutsche '
Forschungsgemeinschaft ©



Uy

S.S.CHERN? Minimal submanifolds

v A survey of recent progress in the study of minimal submanifoldsﬁn a
Riemannian submanifold, including : 1) Uniqueness theorems such as
Bernstein and anti-Bernstein.2) A priori estimates of E. Heinz, Bombieri,
DE Giorgi, Mirada, etc. Co

JOHN.A.LITTLE: Non-degenerate homotopies of curves on the unit 2-sphere.
THEOREM: There are 6 non-degenerate homotopy * classes of curves on the

unit 2-~sphere.

‘Here we consider the homotopies: R.s’ XL —» $° ysuch that the geodeis

curvature of each curve /t is not zero. Representatives are as follows -

A key idea is to show that the curves O @ are

non-degenerately homotopic.This is done ,essentialy, by puttlng the
curve . over the top of the sphere to obtain

UDO.SIMON: Zum H-Satz in der mehr-dimensionalen Rifferentialgeometrie

XiM, —= Eas 4 sei eine CY-Immersion einer n-dimensionalen,
differenzierbaren,orientierbaren Mannlgfaltlgkelt der Klasse CY(v;;B)

in den euklidischen Raum E’nm-

Es werden kompakte Mannigfaltigkeiten /('G“?)mlt konstanter Krimmung H
betrachtet(zur Definition von H vgl. etwa Elsenhart, Riemannian Geometry,
"$.169) und Bedmngungen angegeben,unter denen X‘(M,,)aﬁf einer Hypersphire
.Iiejf . Das Ergebnis enthidlt als Spezialfall den klassischen H-Satz

flir sternférmige Fldchen. '

Deutsche .o
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N.PRAKASH: A note on immersed manifolds

Study.of immersed manifolds Bmd isometric imbeddings has been of
immense interest to differential geometers during the past decade.
It may be classified mainly under two headings,one which amounts to
finding the least dimension of the space in which a given manifold
could be immersed or isometrically imbedded and the other which
deals with invariants such as total curvature and minimal total
curvature associated with immersed manifolds.
In the peesent note we concern ourselves with second type of problem,
for example by choosing a suitable structure on an immersed manifold
we gather little more information regarding total curvature and
- minimal immersion than that provided in existing literature.

Y.MATSUSHIMA: On Hodge manifolds with zero first Chern class

‘Fbllowing two theorems will be proved:
1. Let Mbe a connected Hodge manifold whose first Chern class c¢,(M)
is zero.Then the identity component G of the group of all holomorphic-
transformations of M is a complex torus of complex dimension %:hﬂ*ﬂ.
2. Let M be a connected Hodge manifold such that ¢(M)=¢ and &, (M)>o
"Then there exists a finite covering manifold M’of M such that M/=AxF

where A is an abelian variety and F is a Hodge manifold such th&tg(ﬂégna

F.W.KAMBER.and Ph.TONDEUR: On the existence of certain types of .
invariant differential operaters.

Let M be a smooth or holomorphic manifold with dtructuresheaf ¢ .

" Consider a Lie algebra sheaf L of vectorfields on M, i.e. & sheaf
of derivations of O .By integeration , L defines a pseudogroup of
local automorphisms of M, which acts on :any naturally defined
sheaf on M,e.g. vectorfields,differential forms, jets etc. THis leads
to the notion of a module over 4; and invarint maps between such
modules.Consider vectorbundles E,F with section-sheaves E,F over M
and a k-order differential operator Df§f~41f +Assume D to be invariant
i.e., compatible with respect to given actions of_é;on E,F.Then the
symbol map § (D) :§KI*@0E —>F  is invariant, where $*T*denotes the
»&“=symmetric product.bf the covector-sheaf T .Oonversely,given
sucn an invariant mapu,QkT*@\Ei__el= ,we develop an obstruction
theory for the existence of an invariant £"%_order differentiel
operator D: & —>5 F with symbol map $@)=& .For k=1 and G = 2«

Deutsche
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on the vectorbundle E.This obstruction the®ry generalises Atiya's
obstruction for the existence of complex analytic connectionsbn a
holomorphic vedtorbundle[C.R.Acad.Sc.Paris,t.260(1965),45-48].The
obstruction is analyzed in detail for a transitive Lie algebra
sheaf and computed in some examples.

A WBINSTEIN: Singularities of functions end expconential mappings

A1-1 correspondence is constructed between eqwivalence classes of
germs of families of functions parametrized by a manifold M,and .
germs of maximal isotropic submanifolds of the symplectic manifold .
Tﬁﬂ.The projection of such a manifold onto M is called a quasi-
exponential mapping.The exponential mapping of a riemannian manifold
and the Gauss mapping of a submanifold of Euclidean space may be
considered as quasi-exponential mappings.The quasi-exponential
point'of ?iew is useful for establishing generic properties of .

the geometrically defined exponential mappings. '

" M.DO CARMO: Minimalsubmanifolds of the sphere.

The continuation of the survey on minimal submanifolds was concerned -

UFG

n it

with the specaal situation of isometric mlnlmal immersion X: S, *“*5CK
of n-spheres S “of constant sectional curvaturek into S,A qualltatlve
description of such immersions was sketched wnlch is roughly as
follows:The coordinate functions of x are spherical harmonics of
degree s on éyfor n=2,and arbitrary s,for u arbitrary ‘and s £3,

the immersions are unique modulo a rigid motion.On the other hand

for each n>3 and sz 4, there exlstszaN@Jparameter family of distinct

such immers1ons filling a convex,compact set andnwﬁNﬁm),. o
M, %)

D.B.EBIN: Groups pf diffeomorphisms and the motion of incompressible-
Fluids.

K .
The space of C maps fwom a compact meanifold Mﬂ%o some other manifold

Mﬁs an infinite dimensional manifold modelled on the Banach space of

c* sections of some pull back of T(N) over M.Similarly there are manifolds
of mappings of class ¢"“ana L (k ) -

If s>n444 , D= [qeLg(MM)/ﬂzm a ¢? "4/760‘“0”"/"’"””/[

is open in LzO”ﬂ?) sand it is a group with a natural weak riemahnian
structure induced by such a structure on M.Also if /+1s. the riemannian
volumeofMandb ["ZC'D/’IZ/w /aJ . tnenﬁb,
as a riemannisan manlfold of 15 hes a right inveriant metricénd

smooth affine connection.
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R.S.KULKARNI: Curvature Structures . g

A report'on equivalence problem and the problems arising therefrom. .

‘Applications to conformal transformations, F.SCHUR's theorem etc.

E.HEINTZE: Die Krimmung des Raumes SU(5)/Sp(2)xT

Die einzigen bekannten einfach zusammenhingenden, homogenen -
R&ume positiver Kriimmung sind die symmetrischen Rdume vom Rang 1

~und die beiden BERGER-Riume V1=Sp(2)/'S-‘-U(2) und V2=ASU(5)/'Sp(2)xT.

Bekanntlich betrédgt das pinching der symmetrischen R&ume 1/4 und
das von V1 1/37. In diesem Vortrag wurde gezeigt: kv'=16/29*37.
y 2

L.W.GREEN: Geodesic flows | | @

This was a survey on the dynamical aspects of geodesic flows,
emphasizing the existence of dense (in the tangent bundle) geodesics

~and the possibility of ergodicity. The techniques rewiewed were

1. symbolic description of the geodesics,
2., rotation numbers and the theorem of ARNOLD,

- 3,the C-systems of ANOSOV,

" 4. the abstraction of E.HOPF's method of asymptotic geodesics to
‘what may be called "asymptotic coerciveness", as applied to homo-
"genous spaces and riemannian manifolds of stfictly negative cur-

vature.

W . .KLINGENBT G Closed geodesics. b ‘ A v @

M compact riemannian manifold.. Method for constructing closed -
geodesics,find them in the space/\M of parametrized curVes on M.
Here homology methods ,homotopy methods znd category methods do
apply. For example: T (M +0 = T (AM, A%M ) o0

(A°P1 = Space of trivial curves). Hence a non-trivial element
m%(/\/AP) determines a non-trivial geodesic.Under more restrictive
assumptions one can show the existence of o closed geodes1cs.

2. Method uses a geodesic flow CQ T,M— T, ,Examples:

K<o on M implies the closed geodesics in gM are dense,

Deutsche ’ . :
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D.CRAEMER: Homologv of the space of closed curves on the real
4 -projective space. _

Let M be a compact riemannien manifold. Cn the Hilbert manifdlad
AiM) of closed H1-curves on M one has the energy integral E.
ith the help of degenerste MORSE-theory, which is éguivariant
with respect to some appropriate group-actions, one can calcu-
late the homology of A(M). In the case M=P"=real proj. space
we get: ' '

; (A(Pn)) = (P 15% m-(2r-1) (n- 1)(V (Fp+1) 1MnH%W§Rn+1))

where V2(Rn+1) denotes the Stiefel-manifold of orthonormal .

2-frames in R 1. ror Z.,-coefficients we have

571

Hm(v2(3n+1)) =Hm( , therefore:

22 ' 04m<n, mfn-1

e | 4yx2,x2,

‘ - Hm(/\(Pn))= Z,x2Z m=o0 mod(n-1) ,m#n~-1
Z.x2Z m=1 mod(n-1),mfn
0 otherwise

xZ, m=n-1

N

(%23)

l\.)l'\.)
f\)l\)f\)

.SINGER: Mod 2 Index Theory _
’ Let F1denote the set of skew adjoint Fredholm Opérators on a
real Hilbert space. Let 1nd1 F1—9Zé be glven by 1nd Awdim keri
-mod 2. v
' THEOREM:ind1 is continous and induces a bijection on components
of F1
COROLLARY:If A is an elliptic skew adjoint differential operatar
acting on smooth sections of a redl-vector bundle over a com-
. pact manifold X, then ind1A is invariant under perturbation.
In particular, 1nd A depends only onbM)as an element of KR ?‘X)
-The index Theorem Ior 1nd1 was stated and some examples were
‘given, espacially the example A= Z?D with D.= %d+(-1)%d=+ on
C (ﬁ@J) is skew adjoint tor dim X= 4k+1. In %hls case,ind, A=k (R)
the Kervaire semicharacteristic over the reais. The operator A
was interpreted'in terms of the bundle of Clifford algebras
over X. The following theorem of M.F.Atiyah was discussed:
Let‘Ti,Tz'oe a pair of vector fields on X(or dim 4k+1).Suppose
the singularity set S=éiéX;f$§x),g(x)}spans a subspace of dim<2}
is finite. Then Ej(s):)&(?) where t(s)(-:r- Zy ?:Z measures the
singularity at s. The prooft ot the Iollow1ug spe01al case was
giveu: S empty =>k(R) 0.

DFG Deutsche
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H.F.MUNZNER:  Eine globale Kennzeichnung der Zylinder.
Es sei P:R*—RZ die Projelition (ff) i»—'>(fe’) .Betrachte Fldchen
Y; »

x:M5>RB° mit den Eigenschafteneﬁ)kko.(g}(Erc)(grc)so,wobeig,kz

Hauptkriimmungen und cﬂR,c#o.(E}Pox: M*>R? ist Immersion.Fiir die dritte . .

Komponente fgder garahlflflécheQPA~%ugilt dann ein Mini-Max Prinzip:
Die Mengenj?j?wfxﬁﬁhfﬁ*;?Xébesitzen keine kompakten Zusammenhangs-
komponenten(kbﬁigﬁsgﬁgg:aurchaué:#p’sein).Der'Beweis benutzt die
fopolog&.»gtruktura des Krimmungsliniennetzes zur Beherrschung der -
wesentlichen Singularitédten von f (Nabelpunkte von x).Bei Benutzung
'der‘Tatsache, dass sich nicht kompekte vollstdndige Fldchen mit K Zo,
KZo nach Sacksteder im wesentlichen (d.h. bis auf einen eventuellen _
zylindrischen Teil,’ der sich ins Unen:dlvi'che- erstreckt) einwertig pro- .\
jizieren lassen und in Projektionsrichtung unendlich hoch sind,liefert
das Mini-Max-Prinzip: Auf jeder nicht kompakten, vollstédndigen Fl&ache |
in &’ nit @und @) gilt K=o (d.h. sie ist zylindrisch). Dieser Satz ver-
allgemeinert ein Resultat von Klotz und Ossermann, bei‘dem anstelle von

(é)H=const. vorausgesetzt wird.

S. HILDEBRANDT: On the Plateau problem for surfaces with variable-

‘ ‘ mean curvature.
We consider the following problem: Let H(x) be a function of class C(K)
whereK={xhﬂsiicE%=3-dim Euclidean space. Suppose that " is a rectifiable -
Jordan curve contained in K. Determine a mapping: x : B—+ 7 ’ where‘

B= {.co:u+|v:lw'l<4} Cx= x (uU) = (W) = ()«""‘)E';{.‘" .
we CUBR)Act(®) [ Dex) = IS o VAl Zdudv <o, aumed
DAz Kyt Xy =2 HOO (¥ Ay )@ weld s [wn) = 199 ], ¥ X

2 . 43
=0 An b’,

and *: OB —+ [ is a topological mapping.As E.Heinz has remarked,
there is no solution in general for kz'frvr |H(»w[»1.We prove:

. ’ - “6 C
There is always a solution of the problem provided that ﬁsi.

G. TSAGAS:ON the cohomology ring of a pinched riemannian manifold-

: of dimension 4.
Let M be a compact riemannian orientable manifold.We assume that

the manifold admits a metric whose sectional curvature is k-pinched,

then the cohomology ring of the manifold has some properties:
THEOREM. Let dimM=4, If k?2/11,»then there exists no mero element
of the cohomology grogp H(M,R),whose square belongs to zero class.
COROLLAKY, If M is homeomorphic to SXS, then k¢2/11.

DFG Deutsche .
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-  ALFRED GRAY: Weak holonomy Groups
The notion of a weak holonomy groupGof a Riemannian manifoldMis defined.

The case when G is a compact connected Lie group acting transitively and
effectively on some sphere is considered. 1f Gy £ UM, SV, &, or Stn(9),
then it is proved that G is a subgroup of the holonomy group of M.

The most interesting weak holonomy groups are G, and U®) [If M has weak
holonomy group Un) , then M is a nearly K&hler manifold,i.e., VX (3 (x)=0
for vector fields X on M whereVVand J -denote the Riemannian connection
and almost complex structre of M, respectively. A great deal can be

said about tne topology and geometry of such manifolds. For example,
assume that M is a compact nearly Kidhler manifold which is not Kdhlerian.
If the sectional curvature of M satisfies a certain positivity condition,
then the second betti- number of M vanishes.

N

JEFF CHEEGER: The differentiable Pinching Problem for symmetric Spaces
' A of rank oneg .- _

Calabi and Gromoll have shown that a sufficiently pinched simplwﬁonnec»v
‘ted Riemannian manifold is diffcomorﬂic to the standard sphere. We '
extend this result by showing that a Riemannian manifold (kdhler manifold)
which is sufficiently pinched in the appropriate sense is diff&omor@&é
'to a compacyt symmetric Space of rank one.The arguement treats the cases
corresponding to the various model spaces essential}yy simulfaneouély.

[

LEONARD S.CHARLAP: The Group‘of Affinities of Compact Flat Riemannian
Manifolds. , o

Let X ba a compact flat riemannian manifold with holonomy groupi()().

Then it is known that X is covered by an n-dim. Torus T whose groﬁp of

deck transformations is isomorphic to‘%(ﬂ.l_.et Aﬁx)be the Lie group of

affinities(diff€o. that preserve the connectiong of X andl'\fﬁé‘)its identity

component.Then it is not hard to see that Afs(x) is a torus whose

dimension equals the first betti-number of X.

THEOREM: A%(X)/A{fo()() satisfies an exact sequence

where Nd is a subgroup of the normalisex; of,@(x)in Aut(w«‘(T) ).
Na is described expliciﬁely as in the.action of N"/@(x)on HL(Q("); “,1(17)) .

whil2 partial information is obtained as to the class in \-\1@‘,‘/4§ , H,@-_Q‘); nd(‘r)/
which describes the exten®ion.
' o

L
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H,ELIASSON: Variation Integrals in Fibre Bundles ;
- [E VB(N) : fw FB(N) !
Category of v | Category of .
_N'__Y‘e_c_tgx;réun_d,l,.s_‘ N _Fibre Bundles! '
LeDiff(E,F ) PePDY (0, F), d‘c’E“‘i [Riem.Metrice,)]
L:C*(E)—C(F) P:C~(0) -»C>*(F) ! fwov. Diff. v
Linear Diff.Opl  |qu:polyn.Diff.Op/ |RMC- Structure)
DEPEh (9.0, | LA(E) . v
AsC=(L(LY(TN,E),F)) j Spaceﬁ of sections\\\\\\ léVB(W)~'
W
‘l .
: L:LZ(E)'-;L}(F P:LE(0)—L} Fﬂ Le(w)
Lin.cont.map ftmap WM1+_Q£_§§%iignm_‘
P(3)=0 I HCANIAeChaom LE(E%V)
egularity C -section! J 1 :
: | *(W) - f
e _ " [ Vector Bundles of section:spaces
Vi PDy (W, LV (x> TN, TW) )| < ' :
v.Derivat
J(£):=3P(f)x*1 Finsler
N : : :
Variation Integrals| 'Structures |
L’“"‘*-_ - ’ O

Global norm
stimates

‘ WgF}?OHL:” The differential geometry of secants.
In order to find relations among the various measures for submenif-

olds of eucl ¢ dian spaces one considers the secant lines end their
limits,the tangent lines.One parametrizes thesewith various other
abstract spaces,analogous to the tangent bundle of an abstract.
differentiable manifold.One considers these using the methods of
topology,Morse theory and integral geometry.From the point of view
of topology one obtains theorems on the numbers of singularities "'-
[ see POHL,"On a theorem related to the four-vertex problem",Annals '
of Math.84(1966),356-%367: S.JONES,"The two-vertex theorem for space
curves",thesis,University of Minnesota, 1969.).From the point of view
of Morse-theory one also obtains singularity theorems(see Benjamin
HALPERN,"Global theorems for closed plane curves,"to appear.).

From the point of view of integral geometry one obtains a variety

of results 1nclud1ng the isoperimetric 1nequa11t1esand differential
topological formulas(see POHL,"The self linking number of a closed
space curve",Journal of Maths,Mech,17(1968),975-985,"Some integral
formulas for space cuwrves and their generalisations,"Annals of Math.
90(1968),1327-1345,POHLand T .BACHOFF,"On a generalisation of the
isoperimetric inequality,"to appear:J.WHITE"Self linking and the
Gauss integral in higher dimensions,&nnals of Math.,to appear,

"Some differentiel invariants of submanifolds of euclidean space,"
to appear. . '
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3
R.GARDNER: The technique of Integral formula in the geometry of Immersione
Let M be a compact orientable m-dimensional manifold without boundary.
When M is riemannian with metric ds” tae Hodge * mapping may be utilized
to construct integral formulas of the type 0=-y Wé:*bf y, Where w is a
liniear differential form. In particular three methods are singled out s
1, w=df for f: M—+R
2. w=<z,dY> for z,Y: M~—>Y, where 2,Y are sections of a vector bundle

ar

o

with metric <, > and covarlant derivative D. ‘
3.For Z a fixed vector field and F a quadratic differential form on M,
define w by duality on a vector field Y by w(Y)=F(Z,Y).

D.GROMOLL:? Convexity in global differential geometry.
Let M be & complete riemannian manifold. A connected subset C of M is

called convex if for any compact AcM there is a S >0 such that for all
P,q€CNA and any geodesic c: [0,1]—M from p to q of length<{ we have

.L‘, 1]¢(j Let C#fbe compact convex and the sectional curvature K be non-
negative on C, Ed#Q’ .Then C can be contracted continuously over convex
sets onto a compact totally geodesic submanifoldS without boundary, the
SOUL of C.If Q¢ M is convex with respect to arbitrarily long geodesics,
then C is called totally convex.For any noncompact M with K)o everywhere
there is a construction leading to continuous filtratiogbf M by compact
totally convex sets having a common SDUL S. In particular, M is diffeomn.
to the normal bundle of S. For further results see J. Cheeger and D, Gromoll
" the structure of complete manifolds of nonnegative curvature",Bull.
Amer .Math.Soc.74(1968),1147-1150. ' |

Berichterstatter: Asha & Diether Craemer (Bonn)
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