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A ll rings a re  assum ed  to  be  commutative and contain a n  identity
e lem ent. M oreover, w hen  w e w rite  " R S " ,  w e  m e a n  th a t  R  i s  a
subring o f  a  r in g  S  a n d  th a t  th e  identity o f  R  i s  th e  identity of S .
L e t  a 1 , . . . ,  a ,  be  e lem en ts o f  a  r i n g  R .  Then a s ) m eans the
ideal o f  R  generated by a 1 , . . . ,  as . The symbol c means proper inclusion.

L e t  R  a n d  S  b e  rings w ith  R g S .  I f  S  is generated  a s  a  r in g
b y  a  s e t  o f  elements in  S  over R , th en  S  m ay be best described by
an exact sequence o f  R-homomorphisms

(*)

where X  is  a  set of variables over R  a n d  R [X ] is  the polynomial ring
i n  X  o v e r R .  I f  w riX (1)+ r2X (2)+ ••• + r„X (" )  i s  a n  element of
R [X ] w here ro , r 1,..., r„ R  a n d  X ( 1 )  m onom ials w ith  degree1  su c h
tha t X(i ) X ( i )  i f  i O f ,  then we define c ( w )  (and c'(w)) to  b e  (r o , r 1 , . . . ,

r„ ) (and (r,,..., r u )).

W e say  tha t a n  R-module M is faithfully f la t  if  M  is  fla t over R
a n d  PM OEM  f o r  any  m axim al ideal P  o f  R .  L e t th e  n o ta tio n s  be
a s  a b o v e . I n  th is  n o te  w e seek som e conditions w hich a re  necessary
a n d  sufficient in  o rder tha t S is , a s  a n  R-module, faithfully flat. They
w ill be characterized i n  term s o f  th e  R-module I ,  w h ic h  is  a lso  the
ideal in  R [X ].

I n  o r d e r  to  p r o v e  t h e  Theorem 1 w e  n e e d  t h e  following two
Lemmas. Lemmas A  a n d  B  m a y  b e  f o u n d  in [1, Chapter 1, § 3 ,


