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I. Introduction.

Let M  be  a  connected complete Riemannian manifold with dim M
2. Let p  b e  a  p o in t  in  M  a n d  le t  Q(p) (resp. C (p )) b e  th e  conjugate
locus ( re sp . th e  c u t  lo c u s)  in  th e  ta n g e n t space T ( M )  t o  M  a t  p.
(F o r  th e  precise definitions o f  Q(p) a n d  C(p), see section 2.) We say
th a t M  satisfies condition (C ) a t  p  or the pair  (M , p ) satisfies condition
(C ) i f  Q(p) a n d  C (p ) d o  n o t  have com m on points.

I n  th is paper, we study the structure of the cu t locus C(p) and the
topology o f  t h e  Riemannian m anifold M  assum ing  tha t M  satisfies
condition (C ) a t a  given point p.

A. D. W einstein [ 8 ]  sh o w e d  th a t a n y  com pact m anifold M  with
dim M  3  always adm its a  Riemannian metric g  which satisfies condi-
tio n  (C )  a t so m e  po in t p  i n  M .  Therefore, fo r our purpose, we need
some further assumptions o n  th e  Riemannian m anifold. The principal
to o l i n  o u r  s tu d y  is  th e  m a p  N C(p)-1\1  u {+ oo } defined by

N p (v)=# {w E C(p); exp p v = exp p w}

f o r  a ll y e C(p), w here exp p : Tp (M)—  M denotes th e  exponential map.
The m ain results are stated as follows.

Theorem A .  A ssum e th at  (M , p ) satisf ies condition (C). Then we
have

(1) T h e  s e t  Np- 1 (2)={ve C(p); N p (v )= 2 }  is o p e n  an d  d e n se  in


