
BULLETIN OF THE 
AMERICAN MATHEMATICAL SOCIETY 
Volume 81, Number 1, January 1975 

SOME INTEGRAL INEQUALITIES 

OF TWO GEOMETRIC INVARIANTS 

BY BANG-YEN CHEN1 

Communicated by Shlomo Sternberg, August 12, 1974 

Let M be an «-dimensional manifold immersed in a euclidean m-space 
Em. Let S and a be the length of second fundamental form and the length 
of mean curvature vector and let p be the scalar curvature of M. Then p = 
n2a2 - S2. From Proposition 2.2 of [2], p satisfies the following pinching 
property: 

-S2 <p<(n- l)S2. 

Let F be a field and let Ht(M; F) be the Zth homology group of M 
over F. We define a topological invariant $(M) by 

(t(M) = max j £ dim Ht(M\ F): F fields (. 

The purpose of this note is to announce the following results. The de­
tailed proofs will appear elsewhere. 

THEOREM 1. Let M be an n-dimensional closed manifold immersed in 
a euclidean m-space Em

t Then 

(1) fMSndV>y(}(M), 

where 

(2) in"l2cn/2, if n is even, 
7 " ) «<"+1>/2c„+1cm_1/2cm(m - \)l'\ if n is odd, 

and cn is the area of unit n-spheres. The equality sign holds only when M 
is imbedded as a hypersphere of a linear (n + l)-subspace of Em. 
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This theorem was proved by using several lemmas given in [1, Chapter 
VII]. By applying Theorem 1 we have the following theorem on total mean 
curvature. 

THEOREM 2. Let M be an n-dimensional closed manifold immersed in 
Em. If there is a S > - 1 such that OS2 <p<(n - 1)52, then 

(3) fM
(/ldv> 0 + t)nl21&(M)lnn. 

The equality sign of (3) holds only when S = n — 1 and M is imbedded as 
a hypersphere in an (n + Vydimensional linear subspace of Em. 

Some special cases of these results were obtained in [2]. 
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