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ABSTRACT. From the Theorem in [1] we obtain the following Corollary:
Let (S,F,t) be the random normed space with continuous T-norm t and @ (x)=
=t(t(...t(t(%x)x),..... » X), for every neN and every xc [0, 1]. If the family
—— e
n—time
{®n (x)}nen is equicontinuous at the point x=1, then S is, in the (g, A) topology, a
locally convex topological wector space.

We shall give a short proof of this Corollary without the use of the Theorem
on the representation of Archimedean semigroups but using a result from Kraut-
hausen’s Dissertetion [2].

The notion of random normed space was introduced in [4]. By A we shall
denote the set of all distribution funcrions. Let S be a vector space and 7 :S—A,
The triplet (S, &, t) where ¢ is a T-norm [3], is a random normed space iff the fo-
llowing conditions are satisfied:

1. Fp (0)=0, for all p in S.
2, Fp=H iff p=0eS, where:

1 u>0
H = { 0 u<0

3. If A is a non-zero scalar then:

u
F, (u)=F (—)
P » )
for all p in S and for all ueR,

4. For all p, ¢geS and for all u=0, 2=0:
Fpiq (u+v) =t (Fp (), Fq(2))
S. ¢ (u, v) >max {u+v—1,0} for all u, v in [0, 1].
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The (g, ») topology in § is introduced by the family U={U (e, l)}¢>n of
the neighbourhood of zero: €,

U(e, )={x| Fz (&)>1—2}

and if ¢ is a continuous 7-norm then S is, in the (g, A)-topology, a topological vec-
tor space.

Now, we shall give some results and definitions from Krauthausen’s Disser-
tation [2].

DEFINITION 1. [2] Let X be a vector space. The mapping ||*|: X—R
is an F-Norm iff:
(F1) For every xeX:|x| =0.
(F2) For every xeX:|x|=0<>x=0.
(F3) For every xeX and every acK (K is the scalar field) la] <l=|a x| <|x|.
(F4) For every x, yeX:||x+y| <[x|+[yI.
(F5) For every xeX and every (an)e XY :

lim a,=0 = lim ||an x||=0.
n-»00 n—o0

Then we say that (X, ||'|) is an F normed space.

If (X, <) is a Hausdo1ff topological vector space with a denumerable base of
neighbourhoods of zero, then there exists an F-norm on X such that (X, ||-|) is
an F-normed space and the topology T and the topology induced by the F-norm
[2] are identical.

DEFINITION 2. Let X be a vector space and A< X. The set A 15 p-convex
(0<p<]) #ff for every neN, every x4 (i=1,2,...,n) and every ay =0 (1=1, 2,
.» 1) the following implication holds:

n

n
a d=1=) axicA.
i=1

=

DEFINITION 3. Ler X be a Hausaorff topological vector space and 0<p <1.
We say that X is locally p-convex iff there exists a neighbourhood base of zero G in
X such that:
V=copV, for every Vel
where copV is p-convex hull of V.
In [2] the following Theorem 1s proved.

THEOREM. Let (X, ||-|) be a F-normed space and 0<p <1 such that:

For every (xi)eX¥: llm xn=0=cop{xs | 7€N} is bounded. Then X is a locally
p-con ex space.

Now, we shall prove the following Proposition.
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PROPOSITION. Let (S, F, t) be a random normed space with continuous
T-norm t such that the family { ®n (x)}nen is equicontinuous at the point x=1. Then
S is, in the (g, A) topology; a locally convex topological vector space.

Proof: Suppose that lim x,=0, (x)eSY and let us prove that co {xx|neN}
n—>o0

is bounded. Since S is a topological vector space, the set {xy | neN} is bounded iff
for every >0 and Ae(0, 1) there exists u (e, A)>0 such that:

1) {xnlneN}cp UeN.

The relation (1) means that F; (y. (e, X) €)>1—M, for every xe{xs|neN}. Since the
family {®, (x)}sen is equicontinuous at the point x=1, theie exists 8 (g, A) such
that x >8=®, (x)>1—A, neN. The sequence {xu}neny tends to zero and so there
exists n (s, A)eN such that:

) Fz,(e)>38, for every n>=n(s, A).

Let My={xn |n>n(c, \)} and Mz_{x,., | n<<n (e, A)}. Since for every xeS, F,
is a distribution function, there exists p (g, A) such that:

3 F; (o (s, A) £)>8, for every xeMz (p (&, A) =1).
Suppose now that xeco{xn | neN}_ and let us prove that:
@ Fr (20 (€, ) €)>1—A,

Then, from (4) we have that u (s, A)=2p (¢, A). Since xeco{xs | neN}, we have that:

n m b
x=D, rexe,+ D, paxs,
£=] 8=1

where:
n m
Z ,-k+Zps=1 (rx, s =0 for every k=1,2,...,n; s=1,2,...,m)

K=1 ==l

and x,eMi(B=1,2,..,n) oand x5,eMz(s=1,2,...,m).

n
Suppose that Zrk<l and 7p,<l (1err~1 or ZP:-—I the proof is
k=

similar).
Now, we have:
F; (20 (e,2)e)=F 4 m (20 (5, M) ) 2t(F » (e (g, N))es
ettt 2 D, Z
k=1 8=l k=1
s Fm (e (M)
Psty,

gm]
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Further: ‘
‘ Fa (@&N)=Fn (p@E&NTntl—Dme=

2(t (- 10 Py, (p (& 1) €); Py (p (5 1) €))s Fay (p (52 9)),

... Folp (e, M) —;lfk) £)=

=t (¢(. - - £ (Fry(p (& M) €)s Firyyp (s M) €))s Fryelp (&5 0) €)oo D=
n-times

=t (t (...t (Frlp (& Ne), Faylp (e M) Fayglp (&:2)€))s - - -5
(n-1) times =

sFay (o (€, 1)) = @1 ()
since (3) holds.
Similarly from (2) it follows:
Fm (p&N)2Fm ()=Fn ((Zw‘rl—glps)e)z%-‘l ®).

Py, 2 pexj, 2 pej, 1
s=1 s=1 =1

So we have: v T
Fz (2p (& Ne) =2t (Pna (3): O (8))=®m+n—1 (@)>1—2

and the proof is complete.
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O TOPOLOSKOJ STRUKTURI SLUCAJNIH NORMIRANIH PROSTORA
Olga Had%ié

REZIME

U ovom radu dat je dokaz da je stu¢ajan normirani prostor (S, 7, t), sa T-normom ¢ takvom
da je familija funkcija {®a (x)}neN u tatki x=1 podjednako neprekidna, lokalno konveksan u
(e, ) topologiji. Ovaj dokaz se razlikuje od ranije datog dokaza iz rada [1].



