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Thus if G  is geometrically reductive , then RG define s a n affin e variet y whic h param -
eterizes closed orbits , o r equivalently , th e equivalenc e classe s under ~ . But , in general , im-
portant par t o f orbit s ar e usually orbit s o f bigges t dimension . I n tha t respect , Theore m 9. 4 
below may have som e interest : 

THEOREM 9.4 . Under  the circumstances  as above, assume furthermore that  V  is non-

singular. Then  for each  point p  of  V,  (Rp)
G is  a ring of quotients  of  a  finitely generated 

ring over K. 

PROOF. W e admit th e fac t tha t i f D i s a divisoria l close d subse t o f a  nonsingular 

affine variet y V,  then V  - D  i s an affin e variet y (see , for instance , Nagata [10]) . I f (R p)
G = 

(RG) ̂ n><7 > then th e assertio n i s obvious. Assum e th e othe r case . The n ther e i s a  G-in-

variant rationa l functio n /  i n R whic h i s not i n (RG)m nR G- Le t D  b e th e pol e o f / an d 

we reduce V  to V  - D.  Thi s may b e repeated , but , sinc e F(p)  contain s onl y on e close d 

orbit an d sinc e dim F(p) i s finite , th e reductio n terminate s a t a  finite step . Thu s we obtai n 

the conclusion . Q . E. D. 

When we observ e a  rational actio n o f a n algebrai c grou p G  on a n affine , o r projective, 

or more generally , abstrac t variet y o r scheme , we ofte n pa y attentio n t o som e "goo d part " 

U. B y some reasons , an ope n se t U  satisfying th e followin g conditio n (** ) ma y b e regarde d 

as a kind o f good par t (cf . Mumfor d [9]) : 

(**) {(p,  op)  \p  G  U, o E G}  i s a  closed subse t i n U  x  U. 

Another remar k w e want t o giv e here i s that ther e i s an example i n cas e G  is SL(3, K) 

and V  is the affin e spac e o f dimensio n 2 1 suc h tha t U  satisfies (** ) bu t U  is not ver y nice . 

For th e detai l o f th e example , the reader s ar e advise d t o se e Nagata [16] . 

In connectio n wit h thi s Theorem 9.4 , w e note her e tha t i f w e dro p th e conditio n tha t 

V i s nonsingular an d assum e onl y tha t V  is normal, then th e conclusio n become s false ; an 

example wa s given b y Nagat a [16] . 
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