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A generalization of Clairaut’ s theorem

and umbi1lc foliations
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1. Introduction

I $n$ di fferen ti al geome $t$ ry, behavi or of geodes $i$ cs in a

Riemannian manifold is an interesting theme. One of famous and

classical results in this direction is Clairaut ‘
$s$ theorem on

sur $f$ aces $of$ $r$ evo 1 $ution$ . R. L. $Bi$ shop [ 1 ] $defin$ ed a Cl a $i$ rau $t$

submersion and obtained a general $i$ zation of Clairaut ‘
$s$ theorem.

The total space of a submersion wi th connected fibers is

cons $i$ dered as a $fo1i$ a $t$ ed man $ifo1d$ . I $n$ th $is$ no $te$ , we cons $i$ der

$Ri$ eman $ni$ an man $ifo1ds$ $wi$ th umb $i1ic$ $fo1i$ a $tio$ ns ([ 2 ]) and $di$ scus $s$

the behav $ior$ $of$ geodes $i$ cs $in$ $s$ uch man $ifo1ds$ . Our res $u1t$ $is$ a

gene $r$ al $i$ za $tion$ $of$ Cl a $ir$ au $t$
‘

$s$ $th$ eo rem. We al $so$ $gi$ ve $s$ ome

examp 1 es $of$ umb $i1ic$ $fo1i$ a $tions$ . We shal 1 be $inC^{\infty}-cat$ ego ry.
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