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X" = {& & Xfha=x for all h € H},

(the subspace of fixed points of II), X7 is a closed subspace of X[2].

_For z = X let G, denote the isotropy subgroup of @ and G{z) the
orbit of ». Let 4 be a G.-space and G« ¢ A the twist product of G

and A. There is a G-tube about G(r), more precisely, there is a map
9: G < g, A= X,

sucl-l t}Eat o(G = o A} is an open ncighbourhood of G{z) and ¢ is an
equivariant embeding. The image of [¢, 4]= G % o A is called the slice
at  and we denote it by ofe, 4] = S. ’ .

Theorem E. [2] Let X be a G-space, i
A 4 = L, el v S <. o =
Jollowing statements are Pquivah{nt: R

1. There exists a G-tube about Glw): o: G x 5 .1 - X3

2. 8§ is a slice at x;

8. (S} is an open neighbourhood of G(x I there is ivari
Brion ¢ Gusy 0 S;:Ch o f_l(‘{?)z(.a;%‘am. there is an cquivariant
gtl)lrollary 2l. [2} If S is a slice at &, then g8 is a slice at g.x.

eorem 2. {2] Let X be a G-space and let v = 5. § : :
1. § is closed in G.S; | Suppose it
2. G-S is an open neighbourhood of g-x;

8 G..S— S f g

4-S'g‘-S ns+#g then g =G, .

A ';i a shee at a. .C?nverscly, every slice satisfies these condilions.
(;1) I? r;}?xt hly?jotcms is vc(r;y important in what follows :

<! 1and U, are two G-tubes, there exists two slices S, ¢

t}:)at]i G-$i=U,,G-S.=U. and U, n U,=G-(S, n ‘;‘(-f)-" L
rollary 2. Let & be a slice at o anrlnlet : l

: _ : y =5 suc
type G(z)= type GIH. If G.= H then G, If{ e
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Proof. Tet [: G.§ — Gla) be the cquivariant retraction such that
foya)y=S. Thus, for every y© S, G, G
it follows thal G, is conjugale with H. hence G, = I

Lemma Y. Let S be a slice at g = XN and v
G{x) = tvpe Gla). Then S is a slice al a.

Proof. G-8 is a G-tube ahout G(,). Smee a o
CG-8 hence G5 i an open neighbourhood of G{2). Since tvpe G(2)=
= type G(x,), by Covollary 9 (- G Let xbe the map a: 8-& < Glas) -
= a{gewy)—= g © G(v). Thus « is an cquivalener of G-spaces (equi
variant homeomorphism). Let fi-=a of. Thus f, is clearly equivariang
and fi' (¥)= (zof) () Fa ) =S ro) = &. The statement 3) of
Theorem 1 is satisfied henee § s a slice at o

Theorem 3. Let @, . v, = X. Suppose that :

S we have G(z) C

II. As type G(y)= type G/H|

S such that type;
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Let ¥ = V,= U, . By Remark 1, V.= U, LU, is a G-tube about G(x,)
wilh t‘,hf: retraction (Theorem 3) f,: V,— G(z,). We remark that fi coin-
cides with jj on Vy= U;. Indeed, it & = T, there is T, =8 and ¢ €6
such that & =g &, It follows that:

= g-(ait o B) (By) = g0 (o) = &0
filg-Zo) =g fi(Ra) =g ® .

we denote, for symmetry, f, by f; and fi by f.. By induction, we sup-
ose that T/, is a G-tube about G(z,) with the rctraction fu: ¥V, - Gz
and let U, , with the retraction f,..: U, ,, - G(Z,.,). By Theorem 3
and Remark 1 it follows that V,.,= V, u U, ,is a G-tube about G(z,)

1. type G{r)= type Gla.) = type (.

9. U, and U. are G-tubes ahout G(2)
that the hypolesis (1) is satisfied.

3. There is v = Uy m U, such that type Gl)

Thus Uy Usis a G-tube about Gla).

Proof. Let f,: U,
Let @, © G(x) such that &, — 7. We denote &,= f{o) 5 then @ < Sins,
where §;= f7{(®;). Obviously U,=G. S;. From Lemmal wt obtain tha
S, is slice at x, and fhe map a; of; are equivariant retraction of G-tu
U, about G(z.); here o, is defined by alg-a)=— g-a. Lot T € G-(5:0
A G-Sa= G-(S1718.). There is_a point &, = S, (1S, and g G such
that Z= g-¥,. We obiain i) = hig &)= dohi{Ta) = gralki= % ofi
hence h, and h. coincide on G-(S;n 8, It follows the existence of @
map h: G-(S,U .}~ G( r,} such that b |G-S.=h, (i= 1, 2) which is cle
arly an cquivariant retraction of the open set G-(S; U §.) to the orbi
G(z,) and which satislies hYae)= 81 US.. By Theorem 1, G. S;UG. §
is a G-tube about G{x). f

Remark 1. Under the conditions of Theorem &, Lemma 1 impli
that G-S, | G-5.= G5, S.) 1s a Gotube about the orbits G(&,) an
G(z.) with the cquivariant retracitons f,= o4 2 h -

Theorem 4. Let X be a connecled paracompact G-space. 1f all orbi
have the same type GIH and {-1) i of a coverin

and G(r.) respectively, such

type G

is verified for cvery pa
of G-tubs then there is an equivariant map f1 X — (/.

Proof. Since X is paracompact and connceted it is a Lindelof spae
Let {U.fa = I} hc an open covering  which consists ol G-tubes  and
with verific (). We can extract o countable covering {U4fi & L}
X is connceted, we may supposc that:

T
(U U,,_)'| U,-p ] for all i, = I,
k=1
" b
Let us consider the open covering {11, where Vie=U U,. Wc obt
fonr ] \

the increasing sequence of open sebs:

......

Voo Vel .. T

— G(x;) be the equivariant retraction of Ufi= 1, 2§

with the rvtraclion_ﬂ,‘: Vaor = Gla,) and by the preceding argument.
this coincides with f, on V,.

' Let f: X - G(.‘l—f,). defined by f(2)= fi(x) where k= min {nfe € V,.}.
This :}1:1[) is well defined and continuous. Let @ = X and g € G, then
k= min fnfe = V,} = min {nfg-z € V,} hence J{z) = filz) and flg-x) =
= flg @)= g-flx)= g-fl&); it follows that f is an equivariant map. To
end the proof we consider f = @ o f where « is the equivalence of G-spa-
ces a: Glw,) » G/H, a(g-z,)= g, H.

Definition. .4 slice S is called a global slice if G.S= X.
Theorem 3. 8 = f1(z,) is a global slice at z, .

1 P_rooj. ‘Let v & X and k= min {nfz € V,}. Then x € V. Let Si=
= fi" {x,). Smi:e G-S*:.—,. V, thereisan 2, = S, and ¢ = G such that a=
= g.a, . But f@)= f{@,)= &, hence x, = fYz,) = § where o= g-@, €
€g.5<cG.S and hence X = G-S. By condition 8) of Theorem 3 we
conclude that G-§ is a G-tube about G(z,).

Remar‘k 2. If X 1~,. a connected C=-differentiable G-space. then the
ap f of Theorem 3 is differentiable and f-7 (e-H) is a closed subma-
ifold of X.

3. Let X be a G-space and Il = K © G closed subgroups of G.

- Lemma 2. X¥ — X7,

Proof. If @ = XX thus k. 2= « for all & € K, hence for all h € H

hence » = X ¥,

;I';;et')rem 6. Let X be a G-space with all orbits of the same type

. E is a global slice if and only if H= N (N= the normalizer of H in G).

5 ;OJ. Sul_)posc that H= N. We prove that X*¥ is a global slice.
there is ¥ € X such that y = g-» and G, = H (since type G-z =

te GIH). Then y & XY and z = gt X" < G- X¥, hence XcG.X"

. follows X = G-X#. Obviously, H-X" = X¥. Let z = X" such

Z=y = X"; then Gy =H =g-G,g'=g-H-g* and g s N=H.
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Conversely. let X be a global slice. Wc prove

that, for every g € N
— g.][.g"‘l =

b ; I . ¥ o Al a 1
v.e have g= H. Let geN,and y — g- - Ihus G, = g6y 8

H
I and hence y € X7, . _
A XH # @. Since X7 is a slice we obtain ¢
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sUR LE CALCUL DIFFERENTIEL DIZ MARINESCU DANS LES
LSPACES LOCALEMENT CONVEXES

PAR

NECULAT PAPAGIIIUC

Le ealenl différenticl dans les espaces localement convexes (cd.e)
développé par G. Marineseu dans [3], utilise essenticllement la topologic
raffinée dec c.l.c. définic par un sous-ensemble de semi-normes qui dé-
finissent la convergence des suites dans les espaces considérés (topologice
qui dépend de ce <ous-cnsemble de semi-normes), dans e but d’obtenir
an théoréme d'inversion locale pour des applications de classe C*.

Dans cetle note nous considérons la classe des el.e. métrisables
et complets (les espaces de Fréchet) et définissons la topologic raflinée
d'un espace de Fréchet qui ne dépend pas du sous-cnsemble de semi-
normes continues qui définit la topologie le. dc 'espace (Définition 35).
Puis, on démontre la proposition 1 qui est utilisée pour la définition
d'une classe particulicre d’applications de classe C* dans le sens de Ma-
rinescu, d’applications pour lesquelles on donne un théoréme d’inversion
locale ct un théoréme des fonctions implicites, qui soient applicables
dans D'étude des variétés différentiables modelées sur des espaces de
réchet (voir [6]). On donnc aussi un théoréme d’existence pour les équa-
ions différenticlles ordinaires dans les espaces de Fréchet qui sera uti-
isé pour résoudre le probleme de Pintégration locale des champs de veetcurs

r des variétés modelées sur des espaces de Fréchet.

Soient E ot I deux el.e. sur le champ B des nombres réels. Notons
r I'; (respectivement Ty) l'ensemble de toutes les semi-normes conti-
es sur I2 {resp. I). Evidemment, I'ensemble T’y est filtrant parYordre
arel et nous identificrons [y avee Pensemble des indices des semi-
mes continues sur E, ¢’est-a-dire, nous notons | . |,= « pour toute
i-norme |-| € ['p.

Désignons par L{E, F) I'espace vectoricl de toutes les applications
:ires et continues de E dans F et par ® 'cnsemble de toutes les
eations de I'; dans 'y . L’ensemble @ est aussi filtrant par l'ordre :
Pz si 9.(3) < 9.(B) pour tout § & Iy, ot o,, @, € ®. Pour chaque
ation o = & nous considérons le sous-espace vectoriel. Ly(E, IMN=
€ LE, F) || @ |oe — 0 implique | (@) o =0 et lu|som = sup
o™ ®

8f|2|; 2] < o, pour toute scmi-norme B € el



