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A classical open problem in nonarchimedean analysis has
been the development of an ultrametric Krein-Milman thepry
(see [3] ). This problem is solved in {2] for compact convex
sets by giving the following definition of extreme points,

DEFINITION 1. Let E be a vector space over a valued

field K (archimedean or not) and A a subset of E. A nonempty

part S of A is said to be an extreme set of A if : i) S is
semicoivex (i.e. AS+(1l-1)Sc S for all xeK with |r]< 1),and
ii) If the convex hull of a finite set {xl,..,xJC A has non-

empty intersection with S, then there is i€{1,..,n} such that
xie S. A point x€ A is called an extreme point of A if it be-
longs to some minimal extreme set of A.

Let A be a compact convex set with more than one point
of a separated locally convex space E and let S be a minimal
extreme set of A. Then S is reduced to be a single point if
and qnly if K is archimedean (theorems 1 and 4 of (21]).

If K = R or C, definition 1 gives the same extreme
points as the usual ones (according to the definition of
Kalton [1]) for every p-convex compact set of a separated lo-
cally p-convex space (theorem 1 of (2]) (pé& (0,11).

If K is nonarchimedean, definition 1 allows us to obtain
the following theorem of Krein-Milman,

THEOREM 2 ([2] theorem 3). Every compact convex set of &
separated locally convex space over K is the closed convex
hull of its extreme points.

Nevertheless, compactness is quite a restrictive condi-
tion in nonarchimedean analysis since it requires the ground
field to be locally compact. Hence we propose in [4] a new
definition of extreme points for the more general class of c-
compact convex sets which were introduced by Springer in 1965

DEFINITION 3. Let E be a topological vector space over K
and A a O-convex set in E (i.e. A is a convex set with 0€&€A).
A nonempty part S of A is said to be a O-extreme set of A if

there exists K,CK such that S = M {xeh: £ (x)= a} with
e€Ky ¢
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f&eE' satisfying ]ﬁI(A)l < |al,for all Q€K . A point x¢ A is

called a O-extreme point of A if it belongs to some minimal
element of F = {SC:A: S is a proper O-extreme set of A }.
The set of O-extreme points of A is denoted by ExtO(A).

Let E be a separated locally convex space over K and let
A be a 0-convex m*-closed (i.e. for every f€ E', f(A) is K or
{x€ K: |x| <|A|} for certain A€ K), c-compact and bounded set
of E. Then, for one such A we have the following Krein-Milman
theorem, ([4], theorem 6),

THEOREM 4. A is the closed 0O-convex hull of its O-ex-
treme points.

If E is a nonarchimedean normed space over K, then there

exists an orthogonal sequence (en)n N in E with 1lim Ien|=0
such that A ={ ] x e : [xn|_§l} for all n . In this case we
have,

THEOREM 5 ( [4] theorem 7). For a point b = z bnen of

A, the following properties are equivalent,

(a) {b} is a O-extreme set of A.

(b) b is a 0O-extreme point of A.

(c) There exists f€[A]'-{0} such that |f(b)| = sup|f(x)]
(where [A] stands for the linear hull of A). XEA

(d) There exists né€&N such that |bn|=l.

A similar theorem works for locally convex spaces (see
[4], theorem 9).

Theorem 5 implies that every minimal O-extreme set of A
is reduced to be a single point. As another consequence of
theorem 5 we can also prove that for every compact O-convex
set A of a separated locally convex space E over an ultra-
metric local field K, ExtO(A) agrees with the set of extreme
points of A according to definition 1 (see [4],theorem 11).

It is natural to ask what the definition of extreme
point is for a convex set A in a topological vector space E.
Let AO be the 0O-convex set such that A = x + AO ‘or each x
of A. Since it is not true in general that x + ELtO(A) =y +
Exto(A) for x,y€ A, we must consider a fixing point x€ A and
give the following definition: If A is a x-convex set in E,
the set of x-extreme points of A is defined by x + ExtO(AO).
Then, every result in this paper has an analogous for x-con-

vex sets.
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Our theorem 5 is guite similar to theorem 2 of Kalton's
paper [1] , which establishes that every point of a compact
p-convex set (0<p< 1) subset A of a separated topological
vector space E can be expressed in the way x =1I a X, with
an.z 0, Zap = 1 and (xn) being a sequence of distinct p-ex-

n
treme points of A.
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