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Ay — Ay is less than m — n/2, where 2m is the order of A; and Az and n
is the dimension of M. Using Theorem 2.4, Theorem 3.2(ji) and the same
arguments as in the proof of Lemma 5.2(ii) one can generalize this result
to the class of all elliptic operators on M. However, for arbitrary elliptic
operators the problem whether A; — 4y € R{A4,) if and only if the order of
Ay — Ay is less than m — n/2 is open,
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The Littlewood—Paley function and ¢-transform
characterizations of a new Hardy space HK,
associated with the Herz space

by

SHANZHEN LU and DACHUN YANG (Beijing)

Abstract. We give a Littlewood-Paley function characterization of a new Hardy
space HKy and its po-transform characterizations in M, Frazier & B. Jawerth’s sense.

§ 0. Introduction. In [8] we have introduced some new Hardy spaces
HK, associated with the Herz spaces K, where 1 < p < oco. More impor-
tantly, we have established the atomic and molecular structural theorems
for HK,, 1 < p < co. In §1 of this paper, we present a Littlewood—Paley
function characterization of HK,. In §2, using the atomic and molecular
character of TK, and the characterization of a special “tent space” 'K in-
troduced in [8], we give the p-transform characterization of #K in Frazier
& Jawerth’s sense (see [3] or [4]). ‘

§1. The Littlewood—Paley function characterization of HK,.
Let Qp = {z = (21,.-.,%n) € R" : |&5] € 2%}, Ck = Qi \ Qp—1, and
X, = Xo, » k € Z. The following definitions are given in [8] and [6].

DeriNiTION 1.1, Suppose 1 < p < o0, 1/p+ 1/p" = 1. The Herz space
K, consists of those functions f € L, (R™\ {0}) for which

1/, = E 208/ | Fyall < oo,

k=00
DEriNerioN 1.2, Let 1 < p < oo, A function a(z) defined on R™ is said
to be a central symmetry (1, p)-atom if
(1) supp a C @, where @ is a cube centered at the origin,
(2) [a(z)yde=0,

1991 Mathematics Subject Classification: Primary 42B25,
Research supported by the National Science Foundation of China.



286 S. Lu and D. Yang

(3) (@17 fg la(z)” du)'/» < |QI7.

In 8], we define some new Hardy spaces HK,, as follows.

DeFINITION 1.3. Let 1 < p < oco. Define HK, = {f = ¥ My,
where each a; is a central symmetry (1,p)-atom and 3} {Aj] < oo}. We

write || f||zx, = inf{} | X[}, where inf is taken over all decompositions of f
as above.

For HK,, we have the following theorem.

THEOREM 1.1. Suppose f € LY(R™),v(z,t) = t(8/8t)(f + p:)(z), where
pe(z) 1s the Poisson kernel, and set

51m(v)(z) = ( . I .

Then there is a sequence of central symmetry (1,2)-atoms {e;} and a se-
quence of numbers {\;} satisfying:
(i) f =3 Ajay-
(i) LAl < Clls;

dy dt\ ?
v PET) e ke

sl )llKss where C' is independent of f.

Proof. Let 2, = {z € R* : §) ~(v){z) > 2*}, k € Z;Q;x =
{zeR: 2z ~K €[0,1)"},D = {Qjx:j€ZKeZ}and D} =
{QeD:|@n.nC| > |QI/2™, 1Q N 2k NCY| < |Q|/27H, and
QCQubut Qg Qi}, where ke Z.

Write @ = {(y,¢) € R 1y € Q, I(Q) < t <2U(Q)}, where I(Q) is the
side length of Q. Obviously R = UZ_ o Ut _o Ugep: @ is a disjoint
partition of R},

By the Calderén’s representation lemma (see [9]), there exists a function
¥ € C§°(R™) satisfying:

(i) supp ¥ C B(0,1), ¥ is radxal and real-valued,

(i) #(0) = 0,

(iiiy J° et @ () dt = -1,
and such that

1@ = [ [ v one-nLe
0 R"
-2 2 L Jewoney Bt S Naa)
=—oo k=—00 QeD! 7 I=—0o0
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where
= d dt
gz) = At E Z fv(’y,i)!['t(m-—y) L
k:—oer:',Di o

and A, is a constant to be determined.

First of all, we have suppa; C Qi49, | € Z. In faci, let & € suppa;.
Since supp ¥ C B(0,1), we may assume [z — y| < {. For (y,t) € Q, we have
t<20(Q) < UQy) = 2" and y € @, and s0

2| < |z —y| + |y < 27 4 20 < 212,

that is, supp a; C Q0.
By the condition (i) on ¥, we know [ a;(x)}dz = 0. Moreover, setting

U= UQETJL @, we obtain

lafle = sup | f aizyn(z)ds]
||ﬂ||2£1 R

S 5 S w0 e mm L

k=—co Qed| g

dy dt\
-1 2
< ATt sup ( Z J 1w 0P~ )

251 \ 2700 7

( S 1@ (ynz‘“"“) v

k=—o0 U

dy dt\7?
s«\:“’( > flv(w,t)[2-_yt—*) |]Sﬁl12:100”n”2

k=w=co U

< e S [ lew ol y‘”)

k=—oo U

—1 sup

In]lz<1

= |Qup2| 72,

where we take
dydi\'"?

Consequently, if we take A; as above, then a; is a central symmetry
(1, 2)-atom and f = 3352 Aa;. It remains to estimate 3,2 [A].
First, we show that

J |o(y, )

Qe g

@#-t- < 022k|9k ﬂC(l .
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I we write {2, = {z € R* : M(Xg, 0o, M) > 1/27F%}, where M is the
Hardy-Littlewood maximal function, then we have

[ A8 A0z
(T \ Ty 1IN,
< 2|\ 2e1a) N CI £ C2H 24N €Y

and

J A8 50)(=)) dz

(Ek\nk-(-i)ncl
dydt
= _ f dx f I,v(y, t)lﬂ_{;?;iﬁ_
(e )Ny | —y|<2 v/t
= f 2 0 dy dt
= [ [ o 0l’e € (@i\ 2ea) 1 Cri e - y] < 2vt| 25
o R
0 dy dt
* QX:{;I Lf oy, P = € (2 \ 2ip1) N Cit o = y| < 2v/mt}] til-f-l .
EDL Q

Ifz € @, then |z~ y| < /al(Q) < 2/nt for all (y,t) € Q. Therefore, if -

(v,1) € Q, we have
{z € (2e\ 241)NCr i |z — g] < 2vnt}] > 1Q N (24 \ k) N CY|
=@N2NCI-1QN 2y NCY.
Qe ’Di, we have the following two cases:

Casel: Q~ﬂ Qi1 =0. Then @ C Ci. Since |@ NCy N 2| > |Q]/27H,
we have @ C §2;. Furthermore, Q@ C 2, N C). Note that |@ N C; N Ry =
1Q N 2kpq] < 6Q|/271". Hence

1@ 0 (F\2u1) N €1l 2 1Q) - Ql/2™ = Crn
and thereby

dy dt
> [horE= cctanc.
QEDL.QCl g

Casell: @NQ_q # 0. Note that I{Q) <t <2U(Q) = 2" andif y € Q
and z € O, |z — y| < 2¢/nt, we have

{o € (B \ Ze) NCot e = y] < 20/m83] 2 |(Fe\ Zega) N CY].

icm
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We can suppose |(2¢ \ 2k41) N Ci| # 8. Then
S [ heortE
QNQu-1#0.Q€D, §
<oy o(w, Dz € (2 \ R} N Ci 2 |2 — yl < 2/} dmt
gent & [(26\ Rie4) DG t
< 029 < 0222, NQ N Ci} € C2*F|2, N T
On the other hand,

[+,4]

J 48 s@) @)Y de= J
et

k=00 (C,nnk)\(cmnk“)

{53 mlv)(=)}? de

> > 220N 2] = €10 Real)

k=—00

> }: 22le¢an|.

km=—00

So, A < C2(4+1)ﬂ/2||5’21ﬁ(v)xg|[2, and therefore

Y. < OISy a0k, -

l= 0
This finishes the proof of Thecrem 1.1.
Remark 1.1. If we replace Sj ~(v} by

1/p
stw@=( [ hwoPT) . ez,

[z—y|<at

then Theorem 1.1 still holds for HKp, 1 < p £ 2.

Next, let g5(f), So(f) and g(f) denote respectively the Littlewood—Paley
g%-function, the Lusin area integral and the Littlewood-Paley g-function

(see [9]).
TuEoREM 1.2. If > 0, A > (3n+1)/n, 1 < p < oo then ||g3(MIk, S
COMAllar,s 18Nk, € Cl@lfllux,, lg(Hlix, < Cllfllax,

Proof. We need only prove that if f is a central symmetry (1, p)-atom,
then {|g;(f)lx, < C, where C is independent of f. Suppose supp f C Qo,
where (Jg is a cube centered at the origin. Furthermore, suppose Q-1 C
4/1Qo C Qu,, lo € Z. Using the procedure of Theorem 3 in [10], we can
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prove that

N Q 1/2n
g3(f)(=) £ C}mlonlﬂ,/z , forzelQ,.

Then, using this fact and the LP-boundedness of g5(f), we have

o0
g5k, = Y 2040 gx( Fxall,
k=—o00
ln oo
SC Y7 2k gl ST 2O lox Fvilln
kx—00 k=lg+1

lo oo
< Z 9—{lo—k)nfp' +C Z 2k+1)n/p' oo /29— k(n+1/2—n/p)
k=+<c0 h=lg+1
oo [ve]
<@y e o S om0,
1=0 I=—1
This completes the proof of Theorem 1.2.
We point out that it is possible to prove (see [2])
15a(Nllx, < CllgPllx,, 1<p<oo.
This yields
THEOREM 1.3. Let f € L'(R™). Then
(i) f € HK2(R™) if and only if g(f) € K,.

(11) f € HR3(R™) if and only if S,(f) € K3, where o > 2./7.
(ili) f € HK2(R™) if and only if g{(f) € Ka, where A > (3n+ 1)/n.

The spaces CSMO,(R™) are introduced by the authors in [8]. For con-
venience sake, we restate the definition as follows;

DEFINITION 1.4. Suppose 1 < p < oo. Then f € LE (R™) is said
to belong to CSMO,, the space of functions of central symmetry mean
oscillation, if and only if for every R > 0, there is a constant Cg such that

: 1/p
sup (|B(0,R)|™" [ |f(z) — CrlPdz) " <oo.
>0 ( B(0,R) )
It is easy to verify that C'r can be taken as
Cr=mr(f)=|B(O,R)™ [ f(z)ds.
B(0,R)
We shall write | fllesmo, for the above supremum with Cg = mr( f).

THE.OREM 1.4 Let f € CSMO,, 1 < p < o0, A > 1 and & > 0.
Then either g(f) = oo, Sa(f) = o0, g5(f) = oo almost everywhere or

icm
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g(f) < 00, Sa(f) < 00, g3(f) < 0o almost everywhere and

llg(fNlesmo, < Clfllcsmo,,
|55 (Fllesmo, < Cla)| fllcsmo,,
Hox(Nlesmo, < C(A)||fllesmo, -

This is easy to prove by the procedure in [7]. We omit the details.

Remark 1.2, The Poisson kernels of Theorems 1.3 and 1.4 can be
replaced by the general Littlewood-Paley functions (see [9]).

§2. The ¢-transform characterizations of HK;. Let  be a
Schwartz function, supp $C {£ € R™ : 1/2 < |£] £ 2} and |B(¢)| 2 C > 0 if
3/5 < |€] £ 5/3. Moreover, 3,5 |3(2°€)|*> = 1if £ # 0.

Write @,(z) = 2"p(2%),v € Z, and for @ = Q. x = {z = (21,...,2x)
ERY : 22~ K € [0,1)"), K € %, set zq = 2K and gg(z) =
Q1 (27z ~ K) = [Q["*p,(z - zg).

Let Xo = |Q|™"*xq and sg = (f,pg) for a given f € L}(R™).

THEEOREM 2.1. Let ¢ be as above. The following are eguivalent,

(i) f € HK,.
(ii) There is a constantr > 0 such that for each @ € D, there is a dyadic
cube R C Q satisfying |R| > r|Q| and

o) = (X boalal " xa(e) " € i

QeD

- 1/2
(ii)) s()(=) = (3 (IsalXa(@))?) € Ka.
QeD
The equivalence of (ii) and (iii) is contained in Theorem 3.2 of [8]. In
fact, (iii) implies that the sequence s = {sg}gen of complex numbers is in
TK3, which is a special “tent space” introduced in {8]. To be exact, we have

DeriNiTION 2.1. We say a sequence e = {a{@)}gen of complex num-
bers is in T'Ky if

s@)(@) = (L te@Piar) " e e

TEQ

Let |z, == |ls(e)ll -
For a sequence & = {a{@})}gen of complex numbers, define

Supp @ = U Q.
QED,0(Q)#0
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DEFINITION 2.2. If there exists a cube R centered at the origin such
that B D suppa and g p [(Q)* < 1/|R], then o = {a(@}}gen is called
a central symmetry atom-sequence.

In [8], we have given the following characterization of the space TK.

LeMMa 2.1. For a sequence o = {o{Q)}gen of complex numbers, the
Sfollowing are equivalent.

(1) There exists a constant Co € (0,1] such that for any Q € D, there is
a dyadic cube R C Q satisfying |R| > Co|Q| and

1/2
o(2) = (3 [a(@PIQ ™ xe(2) € K
QeD
(2) aeTK,.
(3) There is a sequence {o;}32_,, of central symmetry atom-sequences

and a sequence {A\;}32_.,, of numbers such that

@0 oC
a= Z Aja; and Z [A;] < 0.

i=—00 J=—oa

In fact, we can have supp o; C C1Q;, where € only depends on Cy, and
QJ = _{:l: = (317"'5-'5:1.) €R": Ia%l < 2j}: JjeZ

To prove Theorem 2.1, we need only prove the equivalence of (i) and
(iii). To do this, suppose s(f) € K. We show that f(z) = 3,05 sqwe(%)
(see [3]) has a decomposition into central symmetry (1,2,c)-molecules by
the molecular theory of HK; presented in [8], where £ > 0.

First of all, let £ > 0,5 = 1/2 +¢. A function M(z) € L2(R?) is called
a ceniral symmetry (1,2,g)-molecule if

(i) l=i"* M (z) € L*(R™),
(i) Ro(M) = | M| M (@)l ]ly™*/* < oo,
(iif) [ M(z)dz = 0.

By Lemma 2.1, there exists a sequence {s;}%

j=—o0o Of central symmetry
atom-sequences and a sequence {A;}32

72 —oo ©of numbers such that

<0 o0
8= Z )\ij and Z [)-3" <00,
j=—00 j=—o0
Moreover, R; = supp s; C CQ; and therefore

f(m)= Y savalz) = i 2;85(Q)pq(x)

QeDd QED j=—00

icm
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oo
DY 5i(@)pals).
j=—0oo QD

Write s;(z) 1= ¥ gep 85(Q@)pq(2). We want to prove s;(z) is a central
symmetry (1,2, €)-molecule. Obviously, we need only verify R:(s;) < C,
where C is mdependent of 1.

By the results in [3] (see also [4]), we have

lsil < ¢( f 3 Isi@PRy @) de)

QeDd
1/2 _
<o( T lsi@P) T < clgsm.
Qen
Again, we write b= 1/2 + ¢, £ > 0, || = nb. Then

lsst2)elh = 10435l = | [ (2 s(@D*paa)) " da]

QeD
o 2 q1/2
<[ (T lss(@)zrr2=>m (Drg)2~a)) dz] .
QeD
Note R; = supp s; C C,@;; we can suppose that

ok < 0, < 2kt ke Z
If ;(Q) # 0, then @ C R; C CrQ;, and therefore 27" < 9i+katl that is,
v 2> —(j+ ko + 1). Thus

si(z)a||
oo

< ¥ X |S:i(Q)12_”"/22_”“bI(D“§5)(2“"=B)|)2dz]1/2

w=—(j+ka+1) {Q)=2-v

<o YT @

=—{j4+ko+1) I(Q}=2~"

& oli+ha+1n ) A—

1/2
o ¥ (% @) (Fem
va—-(jtko+1)  HQ)=2v

/2 s
o2 anf1=bn)u < C|Q, P12,

17
|QJ! v (G ko +1)
From the above discussion, we have .
£ T—e/2
Ra(s;) = llsilJ5"Has(a)la]™* 2™/
< €@~/ |e-1/DA=e/h) <
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We have proved that (iii) implies (i). Now, we prove that if f € HK,,
then s(f) € K. In fact, we can establish the following general proposition.
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and

il

I f flz)po(x) da:| = ‘ J F2)(pq(z) ~ (D)) dml

J 17@NVeq(tall |zl dz, € € (0,1),
— 1/2 R™
(M=) = | 3 (Isalke(=)?] " € K.

Q€D < Cl@IVAY [ f(=)lel
- J (1+4(

|5
ProposiTION 2.1. If f(2) = T yen s@pe(z) € HK), 1 < p < oo, then

IA

dx

1
Q) Hz — =g )FH1
For this purpose, we need only show that for any central symmetry

(1, p)-atom f, ||s(f}llx, < C, where C is independent of f. In fact, we can

where L will be determined later.
suppose supp f C R, where R is a cube centered at the origin. Let I(R)

fQ C Ch k > ko+ 3, then |£z — zg| > 2F-1 — 2%+l > 2k~2 4pnd
satisfy 20 < I(R) < 2%+1, ky € Z, and let 1/p+1/¢/ = 1. We have o2 © Ob k2 Ko o zal
had . 1/p - _ 1
”s(f)”K, - z 2(k+1)n/p ( f s(f)p(m)dl‘) SQI S CL'Q' 1/2 1/71-(1 +I(Q)—12k_2)'['+l f lf(a:)”ﬂ:ldﬂ:
k= —oq Cy R®
1
ko2 0o —1/2~1/n| pi1/n
< R -
=Y o+ S =h+n. < Gl IR A gy
k=—0c0 k=ko+3
Thus
By the results of [3] (see also [4]), we have Z lsglt|Q |1+
ko+2 (1) QCOk
I gckz 2 I £1] <C‘L|R|?‘/“ Z |Q| 1 -2/m-1+2/p : i2k TiLTE
=—00 =~ 1 —_ -
ko+2 oo QCCx ( + (Q)
k—ko ! —knjfp' _.
<cC E of Infp <C Z 27k/P O ¢ 0, ’/n k=1 nu—toinufe 9(k—1-v)n
k=—o0 k=2 S CLlRP™ Y 2 {1+ 2F-v-2)pLF2
To estimate I, we consider two cases: vETe
k-1
Casel. If p/2 > 1, then

< Cp|R|H/mkn—2L-1) Z gu(=3nt2l42n/p)  (choose L > (2 — Lin)

I = i 2(k+1)'=/P'{ f (z|SQ|2|Q’H1XQ(-’u"))phd;{;}”p U - 00

1 P12/ nok(rn—2L~2)ok{—~3n42L+2n/p)
k=ko-+3 o} Qem S CIJ|R1 ™y 2
— ' 1/2% < iR Z[ngk(-—Zn-—-Q-l-?n/p)
< E g(k+1)n/p ( Z Isqlleimilanklz/p) / - L! ‘ )
k=ko+3 GED and hence
o0 00 .
< ) 2“‘“)"“”{( b 13Q|2|Q|"1+2/P)” ? ha<C Y U pji/ngkn/p-n=1)
k=ko+3 QO . k=ko+3
1/2 > —k
(X welere)”) <clRM 3 2 <o,
QELC ,QNCL#R h=ko+3
=il + I

FQNCy# 0 and Q@ ¢ Ci, then Q@ € {Q—{,K 1>k, K € {-1,0}"}. We
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then have

lsol £ C|QI7V*=Y" [ |f(2)||z| da
K

= CLIQT* MR i QCcQiand Q¢ Quy, 1>k,

and therefore

> lsePlaltiower)”

QLG QNCr#D
< CLlR[ /R MP (Y |Q,|—z~z/n)1”
=k

< CLIRil/"ICk|]/p2k”(_1“l/") _ CLIRII/"2k“/?’“k”(1+1/n) .
Thus

(o]
Ig,z SC’ Z 2("""”"’/?"|R|1/ﬂ2kn/p—kn(1+1/n)
k:kn"!-a

o0

=C|R|'™ Y 27k < (.
To sum up, we have I, < Li+1,<C.

Casell. If p/2 < 1, then

> 2D ([ IsqlP @I x () ds) 7

k=ko+3 QED Cy
= 2 MY fag ol ncy)
k=kq+3 Jed

Similarly to Case I, we have

3 15 PlQIP21Q n gy

QeD
= Z |sq [P|Q|=#/2+1 4 E |3q|p|Q|"”/2|C’k|

CCa QLG
QNCy##
< |Q|—p/2-p/n|R|p/n 1-p/2 1
Qf:Tcﬂ 9 (1+{Q)-125-2)pL+p

+C Y QPP RIpIn P2
=k
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k-1
SCIRlp/n E 2-—unp—-vp+un2(k-v)n

v=--00

1
2(k~v)(pl+p)

=}
+ C|R[P/™|Ck| 22""’“"’ (choose L > n)
=k

= gimp/nguk(pn-l-p—n) .

and therefore

©0
L<C E |Rli/n2kn/p g—k{n+1-nfp) clRllfn E ok <C.
k= k0+3 k“ko+3

This finishes the proof of Proposition 2.1, and therefore the proof of
Theorem 2.1.

Remark. Tt should be pointed out that the space HK, is a homogeneous
version of the space HAP which is introduced in [1] and [5]. In fact, we have
the following relation:

HE,(R™)n L], (R*) = HAP(R™).
Proof. Suppose f € HA?(R™). By Theorem 3.1 of [5], we have
HAP(R™) C A"(R™) C L, (R™), HAP(R")C HK,(R"),
where AP(R™) are the so-called Beurling algebras (see [5]). Thus
HAPR™) C HE,(R™) 1 LB, (R").
Conversely, let f € HEK,(R™*) n Lf,.(R™), By Definition 1.3, we have

f(z) = Zr\jﬂj(Z), > Il < o0,

=1 J=1
where each a;(z) is a central symmetry (1, p)-atom supported on B(0, R;).
We write
Lh={j:R;21}, hL={j:R;j<1}.

Then f(z) = (Cjen + Djen)riai(z) = : fi(z) + fa(z). By Theorem 3.1 of
[5], obviously, we have f; € HAP(R") and

Ifalls < 3 Wllleslls S 3 1A11B(0, By)| /7 < CZIA | <oo.

jenh Jj€EL

Thus, for given f € L{, (R"), we have f(z) = f(z) — fl(m) € L .(R"),
supp fa C B(0,1) and [ fo(z)dz = 3¢, A; [ aj(x)dz = 0, and therefore

122117 1B(O, )]V fo(=) = b(z)
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is a central (1, p)-atom (see [5]) of the space HAP(R™). So, by Theorem 3.1
of [5], it follows that

Fa(@) = L2 llal B(O, ' ~V/?b() € HAP(R™).

Hence f(z) = fi(z) + fo(z) € HAP(R™), that is, HK,(R") N L, (R") C
HAP(R™).
This finishes the proof of Remark.
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Sur les espaces de Fréchet ne contenant pas cg
par

X. FERNIQUE (Strasbourg et Chapel Hill, N.C.)

Sommaire. Soit E un espace de Fréchet séparable ne contenant pas cp; soit de
plas (Xn) une suite symétrique de vecteurs aléatoires & valeurs dans B, Alors si la série
de Fourier aléatoire Y Xn exp(i{An, 1)), ¢ € RY, a p.s. ses sommes partielles localement
uniformément bornées dans E, nécessairement elle converge p.s. uniformément sur tout
compact de R? vers une fonction aléatoire 3 valeurs dans E et & trajectoires continues,

1. Introduction, notations, énoncé

1.1. Dans deux papiers récents, M. Talagrand et X. Fernique étudient
respectivement les séries de Fourier gaussiennes 4 valeurs dans un espace de
Banach séparable E ([8]) et les fonctions aléatoires gaussiennes stationnaires
sur R? & valeurs dans un espace lusinien quasi-complet E ([3], {3'). L’un
et l'autre montrent que si les éléments aléatoires qu'ils étudient sont p.s.
localement bornés dans E et si F ne contient pas cg, alors ces éléments ont
des propriétés de continuité. Dans ces études qui prolongent les plus anciens
résultats de Hoffmann-Jargensen ([4]) et de Kwapiefi ([6]) sur les espaces de
Banach ne contenant pas ¢g, le caractére gaussien semble important. On se
propose de montrer ici qu’en fait 'analyse des énoncés de [8] et des méthodes
d’étude de [3] permet de supprimer toute hypothése gaussienne et méme
tout calcul gaussien, au prix d’une restriction sur les espaces considérés par
rapport a [3], [3'].

Dans tout ce travail, E désignera un espace de Fréchet séparable (com-

.plexe); on notera (A,) une suite d’éléments de R? et (X,) une suite symé-
P

trique de vecteurs aléatoires & valeurs dans E; on supposera que I’espace
d’épreuves est complet et on posera Sp = {QN[0,1]}%, § = Q¢ On dira
que B contient ¢y si :

(1.1.1) 1 existe une suite (z,) conteme dans E telle que pour toute suite
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