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Introduction. L e t k  b e  a  commutative fie ld  and  o- be its involu-
tion , i. e . an  autom orphism  of k  su ch  th a t 0 -2  id en tity . L e t  V  b e  a
sym m etric  bilinear (resp. sym plectic  ; resp. H erm itian) space over k
w ith respect t o  a .  Let U( V )  denote th e  group o f  all isometries o f  V.
W e shall concern w ith the conjugacy classes of the elements o f  U( V).
T he problem has been studied by many mathematicians, a n d  there are
known substantial amount o f  results. F i r s t  o f  a ll, the re  is  a  canonical
injection from the  se t o f all con jugacy classes of U([10) fo r  a  symmetric
bilinear (resp. symplectic; resp. Hermitian) space V , in to  the set of the
equivalence classes o f  th e  pa irs (V, x )  consisting o f  symmetric bilinear
(resp. symplectic ; resp. Hermitian) spaces V  a n d  its isometries x (c. f.
G . E . W a ll [9 ]  a n d  J. M ilno r [4 ]) . T h e  equivalence problem of the
p a irs  (V, x )  w a s so lv e d  b y  J. W illiam son [10] under t h e  assumption
th a t the base field is perfect a n d  o f  characteristic 0 2, a n d  then solved
b y  G . E . W a ll [9 ] under th e  weaker assum ption called " trace  condi-
t io n " .  T h e n , to  d e te rm in e  the  con jugacy  c la sses  o f U( V )  w e  must
determine th e  im a g e  o f  th e  above canonical in jec tion . T he  problem
to determ ine th is im age can  b e  red u ced  to  th e  fo rm  o f  our Problem
3.3, § 3 (when k  is  perfec t). W hen the base field k  is finite, the latter
p rob lem  is so lved  by  G . E . W a ll [9 ], in  fa c t h e  g a v e  a n  explicit de-
scription o f  a l l  th e  con jugacy classes over fin ite  fie lds. W hen k  is  a


