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U sur I-2.A>CQ)# 
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ON LENGTHS OF CLOSED GEODETICS 

J . SouSek (MtJ fiSAV, 2itne* 25 , 11567 Praha 1 , fieskoslovensko), 
received 10 .11. 1980 

Theorem: Let M be a compact rea l -ana ly t i c Riemannian ma
n i f o l d . Denote by £ the se t of lengths of a l l closed geode-
t i c s on M. Then c& i s the d i screte subset of L'0, + oo), i . e . the 
s e t i n C 0 , c ) i s f i n i t e for a l l c - 0 . 

Remark. The rea l -ana ly t i c Riemannian manifold i s defined 
as a d i f ferent !able manifold, which can be covered by charts 
such that a l l t rans i t ion functions are rea l -ana ly t i c and the 
metric, expressed in any chart of t h i s cover, i s r e a l - a n a l y t i c , 
too . 

Outline of the proof. The energy functional B can be 
shown to be analytic in a neighborhood of a geodet ic c in the 
space M (S,M) of a l l curves (see Q 3 ) . I t suf f i ces to use the 
methods of [2 , Chap. IV, App. VlJ in loca l coord inates. I f we 
use so cal led inf inite-d imensional Morse-Sard theorem E2, Chap. 
IVJ, we can show that in a neighborhood of the geodetic c the 
re i s only one c r i t i c a l l e v e l of the functional E. The i r e d -
holm cond i t ion, needed in the proof of th i s f a c t , follows from 
[ 1 , 2 . 4 . 2 3 . Then i t i s suf f ic ient to use the Palais-Smale con
d i t ion El, 1.4.73 and the re la t ion between the length and ener
gy of ge ode t i c s . 

Detailed proof w i l l be published elsewhere. 
R e f e r e n c e s 

[1] W. KLINGENBERG: Lectures on Closed Geodetics, Springer-
Verlag 1978. 

212 



[ 2 ] S. ИJČÍK, J. NEČAS, J. SOUČEK, V. SOUÜEK: Spectral Ana-
l y s i s of Nonlinear Operatoгs, Lecture Notes in 
Math. 346, Spгinger-Veгlag 1973. 

NON-REMOVABLE IDEALS IN COMMUTATIVE BANACH ALGEBRAS 

V. M&LLER (M(J 6SAV. Sitna* 25, 11567 Praha 1, fieskoslovensko), 
received 20.11. 19»0 

An i d e a l I in a commutative Banach algebra A i s ca l led 
removable i f there e x i s t s a superalgebra B^A such that I i s 
not contained in a proper idea l in B. We say that an i d e a l 
IcA consists of joint topological divisors of zero i f 

ffU 

inf
A
 .^ia^x. = 0 for every finite family ap..»,a

n
el. 

Obviously I is non-removable in this case. 

These notions were introduced and studied by R. Arens, 

"W. Zelazko and others. Arens and Zelazko conjectured that the 

converse statement is also true i.e. that an ideal I in a com

mutative Banach algebra is non-removable if and only if it con

sists of joint topological divisors of zero. 

A positive answer to this conjecture is going to appear 

in Studia Math. As easy consequences this yields that every 

finite family of removable ideals can be removed simultane

ously and it also gives positive answers to several other qu

estions of Arens and Zelazko. 
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