310 i AGNETA VESTAN : I

BIBLIOGRAFIE

1. Chevwvall oy Cl — The algebraic Theory of Spinors, New York, Columbia Univer-
) sity Press, 1935, eap. 11

.",' Dicudon weé J. — La géométric des groupes clussiques. Berlin, Springer, 1955, cap, 11.
3. R_ asevski P K, Troria spinorer. UMN, t. X, 2 (fi4), 1953,

4+ Vescan A Algebra spinorilor. An. st Unive Tasi, Seet, la. Matematies, Tom

] No (1964, p. 269 250 ' '

5 Yesean 1\.. - ('u{:!r'.u'hnh'mn ta stwdinl proprietdtilor algebrice ale spinorilor.  An. st,
o Univ. Lagic Seet. Lu. Matematici, Tom. XE, 1965, p. 111, '
G Vescan A — Noi proprictafi ale algebrei spinorilor, An. st. Univ. lusi, Sect, Ia,

Matematied, Tom XTI 1964, p. 1117,

THE ALGEBRA OF SPINORS OVER AN ARBITRARY FIELD
Summary

. In this paper we define the algebra of spinors in a linear space,
\Ll-nch_ls flqlte-glllllf:n51011al,_ over a commutative field (of characteristic
# 2), in which is given a bilinear symmetric form. Further the properties
of this algebra are studied.
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A FIXED POINT THEOREM IN UNIFORM SPACES
BY

N. CGHEORGHIU and E. ROTARTU

This Note proves a fixed point theorem in uniform spaces suggested
by a theorem of ¥ delstein [1]stated for metric spaces. In comparison
with the usual condition of contraction of Banach's theorem. in this of
Edelstein a condition of local contraetion is suggested. Other two fixed
point theorems in uniform spaces are to he noted in 2] and [3].

An application is indicated for lincar operators in locally convex
spaces.

Theorem 1. Let X be a uniform sequentially complete space and let
{Palyeq Ve @ saturated and separated by semimetrics set defining the uniform to-
pology of X. Let f be an application from X into itself which i assumed 1o
satisfy the following conditions :

A)) There are a mapping ¢:.Ad — A. and muanbers ¢, >0, 72 €[0,1]
for awed such that

(1) o, (@, y) < = implies o (fr. fy) < o, (@ y)

Jor any a e A;

A,) There is xy€ X such that for cach = € A there erists a finite set of
points @, = Uy, Uy .o, t, = [, (eventually dependent of «) satisfying the
inequalities
(2) P otig) {u, 1 ) = Sa

for any neN,i=1,2,3,..,p;
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A The series

o
3 3 Y
(3) Z\-"'x Py ™" Pty
B
are convergend.
Then the seqience

{4) P it = i, o N EN.
converges to a solution of the cquation
(5) fro—=a

Iy 73 P . o T i 3 ¥
Proof. Tn order 1o get the convergenee of the sequence (4) it suffices
to show that for each semimetric ¢ # €. the sequence (4) is Cauchy.

Let o e .1 be fixed. Using the conditions that were put. we have sucee-
sivelly

pa(fu{_], u) < l“pw(a}(u‘_l, u,) < A T,

9a(f2“'t-1’f2"f) = 7‘upw(a) (fu! 1’ﬁ‘f) < )‘alwca)ea’

and, by induction, it follows that

(7) plfru, L fru) < Meloay " Fo™ i S

for neN and i =1, 2, 3,..., p.
By using the inequality (7), we obtain:

pa(.’(‘", mﬂ+1) = PG(f"mﬂ!fnml) = Pa(fn"’u’ f”ul) -}
+ 2 My frug) +

(6)

(8)
P,(.f"”f,, ],f"up) P e A=ty -

Finally. for two natural numbers m = #, it follows by (8) that

m-2

o (e, x,) < pe, A A A4

@ a o) 7T Ve (a)
jrn—1

which, due to Ay shows that the sequence (4) satisfies Cauchy’s condition
and hence is convergent. We set @' = lim 2,. By passing to limit in (4) we
, , . A R ®
get Jat = a', hecausc [ is continuous on X as can be seen from (1). So
Theorem 1 is completely proved.
Remark 1. When X is a metric space, Theorem 1 becomes the theo-
rem included in Kdelstein’s paper.

. Remark 2. 1f there exists a natural number j so that ¢/ = ¢, then
lheorem 1 has a much simpler statement.

Eemark 3. Supposc that Assumption A, is replaced by :
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A) For every pair (2, @'y e X X X and for every o € A. there are a'=
3 3 . T, - ; A
= U Tps Uy oo Uy = 0 sn'.fj.sﬁ!mg (2) for n ¢ N and i = 1.2, 3 ..., p. Then
the solution of equation (3) is unique.
Indeed if » and &” are two solutions, for each n € N, we have

W S =B oot '.z i .
g, (@ 27) ga(_f" o )
inserting the points «, we find:
# i

‘Pa(m': .'T”) L AR P jtm:Ea.

o wle) T e
This fact together with the convergence of the series (3) imply thal
rga(.'r’._ @) =0,

for any « ¢ 4. Hence o' = a’".
Now let us ilustrate Theorem 1 by solving the cquation

(9) x =y + Ta,

where T is a linear operator on a locally convex space.

Let X be a locally convex space sequentially complele, its toyology
being defined by a family which is saturated and separated by seminorms
{Pdaeq -1t is known that X with this topology is a uniform space, whose
uniforme structure gives the initial topology of a locally convex space whose
family of semimetrics is

2t y) = ple —y) «ed

If 7:X — Xis acontinuous linear operator. then there are num-
bers 2, = 0, such that '

(10) PATE) < 2 p, (@)

for any 2 ¢ X and «¢€ 4, ([4], p- 49).
Then from Theorem 1 we obtain :

Theorem 2. Let X be a locally conver and sequentially complete linear
space. Let T be a linear continuous operator from X inlo iiself. Suppose thal
the following assumplions are satisfied :

B,) The constants 3 from (10) satisfy the conditions . 1.

B,) For each yeX the sel {-pon:m(y), n=1=0,1,2 ..} hounded fir vach
% € ..

B,) The series (3) is convergent.

Then the sequence
(11} o= W=+ Tr, #=0112,.

converges to a solution of cquation (9).
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Proof. 1t is enough to prove that the conditions of Theorem 2 imply
t!le assumptions of Theorem 1 with fr — y 4 Tw. Certainly, A, is satis-
fied due to B, and (10): A is implied by B,. The proof is achieved showing
that B, implies A,, « being fixed. To this end let M be a positive
number, which can depend on 2, so that

(12) p(;,,(a,(y) <M n=0.1,2,.
Now flixing a natural number s, (12) gets the form :

M

(18) pa (L™,
Patiay sf s

or
14 o (i, % Y\ -M _
(£ Py (a.( = y) * Poia) (9) e,

fgr any n eN and 7 = 1, 2 ..., s, which shows that the condition A, is car-
ried out with o, =0, o, =y, w, = yfs for 1=0,1,2,3,..., 5.
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O TEOREMA DE PUNCT FIX IN SPATII UNIFORME

Rezumat

_In aceasta Noti se demonstreazi o teorema de punct fix in spatii
uniforme pentru aplicatii local contractante ; in continuare se aplica acest
rezultat pentru operatori liniari continui pe spatii local convexe secvential
complete,

LESPACES H-BORNOLOGIQUES
PAR

TEODOR PRECUPANU

Nous avons défini dans cette Note les espaces H-bornologiques
pour la catégoric des espaces linéaires topologiques H-localement con-
vexes, par analogie avec les espaces bornologiques introduits pour la ca-
tégoric des espaces linéaire topologiquies localement convexes ([1], ch. 3).
Rappelons qu’un espace linéaire topologique est dit H-localement con-
vexe si la topologie peut étre définie 4 I'aide d’une famille de seminormes
hilbertiennes. Conformément & la théorie générale des espaces H-loca-
lement convexes, [6],[2]§ 4 D et [7], la place des ensembles convexes est
prise par les ensembles H-convexes.

Definition 0. On dit qu'ine partie M d'un espace linéaire est H-con-
vexe st pour chaque « >0, p =0 el v,y =M il existe «; =0, §; > 0 avec
les propriélés sutvanles :

H,. o«f + B < 2(e2 + £,
H,. ax | By < oM,
H, or— py & B,M.

On peut observer immédiatement qu’'une intersection de parties
H-convexes n'est pas toujours une partie H-convexe ct donc nous
n’avons pas la possibilité d’introduire la notion d’enveloppe If-con-
vexe pour une partie arbitraire.

A Paide de la notion de partie Il-convexe on a donné une carac-
térisation simple pour les espaces H-localement convexes ([6]. th. B).

Théoréme 0. Un cspace linéaire topologique est H-localement convexe
si et seulement si la topologie peut étre définic & Uatde d'un systéme fondamental
de voisinages déquilibrés el H-convexes de Porigine.



