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NGUYEN VAN GIANG

Mé daa va m6t vai két qua chudt bi

Gid st 'k > 1) 1a khiong gion cic veclo k chigu véi cde toa d) nguyénm
=1{3=(n;... 0, M., 0, EN| Thi ty trong NE A tho v thomg

og: m, nc NS, m < nemy < ny,., g <N

Xétbo [X, X (n).n € N¥| cdc bién nglu nbién doc l4p cing phin bé. Ky hiéu
;A cAc tdag rieng clia ching:

4 ny Dy
’i Sy =Y Xm)=Y ... } Xmp.mo
m<n my=1 my=I

hu d5 biét, voi cie hing 8 chuiin héa «nhan tinh » dang
| b(n) = (0.7, 0<Tr<C2
Man xem xét mdilien hé gifta cac moment clia X véi cac moment cha che
yore
Sup | b=t () Xtm) | P, visup | b=1 (u) S(n) | ®. p >r da dwge nhidu thc gid

4 fim aghiéa ciru, xem, ehing han, (1], [2], (3], [4]. [6], [10], [12], [13], [14],
I'frong Iruémg rop mot chi s6 (x = 1) bai toan di dwge gladi quyét kha tron
J16p cae bling s6 chudin hoa by, 14 kha 18ng quat (xem, vi du, [10]. Com
g trudng hop nhica coi so (k2> 1), két qui téng quat nhdt cho dén nay, thee
ehung t0i bidt, 1a k& qud cua Gul [6] sau day:

Gia st {X, X(n), ng NX} ta ho cac bidn ngdu nhién 39c 1ap cling plidn b vai
= 0. Vi 0<<r<C2, p>r. cac phat bidu sau day ia tuong duong:

EJX[?(logt| X ¥ <Coe n€up =rva E|X{? <oomnéup>r;

§ E sup Xn) f e oo,
i " @y n)VT
E sup S(n) ¥ < oo
e 0y ... 0"



Trong bai ndy chiing 16i s&€ m& réng két qui trén day cko tlirue:
bing s6 chulin héa c6 dang « cOng linh» sau diy:
b = (007 4l b 0
Truéce hét cliing ta chitng minh hai bd d& s& ¢6 ich vé sau.
Bd dé L. Gid st a,,..., ay lacdc sd thuc bat ky, a = m:
s= Y oyp;r=Cardfi:i
ita; >0
f(x) = p =1 pu—1

oy, 2 i
n:/r.+n_+“:/pk<x k
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x

y ko =0} Véi moi x >0

Khi do
a) Néu a < 0 thi
Ixy < ((log+x)’,
b) Néu o > 0 thi
f(x) << Cx*(log™ x)".
& aay log* x = max |1, log s .
Chitng minh. Ta ¢ bat @& g thire hién nhién sau

o1 ag -1 oy -1
n wpll n
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n + . +n <x B, < xP!
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Tiur d6 dé dang nban dwyc k&t ludn clha bo da.

Bb de 2. Gid st (F, 1| . ||) la mot khéng gian Banach thuc — Gi
n € N ld mot Lo cdc bi‘n ngau nhién doc lp E — guilri. falrm).
t8p cdc s6 thuc duony khény giam. Dt U(n) = uil(n) E;‘\

meS<n

=sup || U(m) il , W =sup ™" (n) Y(n)||. va gid s V << o hiu cluii - ¢
n u

W < oo hiu chac chdn vi néu 2 WP < oo 06i p nao dé. 1< p

B8 dé niy m& rong mot két qui cta Gut [6], (b& ¢é 2.2, vr,. 20,
chirng winbk Ling mot phwong phap gidng bét,
Cac két qua

Trong ci phiin nay fa cbi x¢t bo [X, X(n), n € N¥] cac bi&n o
1ap cung phan b v0i ky vong biing khéng, b(n) 13 cac hing s¢ chumin

beay = (0,2 4.+ n /)
Prvers P B >0, 0<<(pi+... + ) h<< 2.
Pitp = mox [rj}, r = Card fizi = 1, ... k, py=1]i4q > jpk!



17t qud chinh efia bAi bio s& dwrge phat bidu trong hai dinh 1§ sau day.
‘Dinhly 1 () Néu q > pkh, thi hai diéu kién sau day ld teong duong

E[X|T< n
X(n) 1

E < 2
5.:"' h(n) , B @)

[ 1. thi ditu ki'n
EIX]T (logF X ]) e 3

so theo tisu ki¢n
E sup [ ). ‘ <T oo @y
l b(m |

Birhly 2. V&l mot q > pkh, diéu kitn (2) hode (2') tuong dwong voi dicu
ign
i S q
E sup [Stm << oo )
n b(ni i
Chirrg minh dinh lg 1. Trude h&t n chirng minh t& didu kién (1) (hodc 3)
§ kéo theo (2) (2.
Pgt () = X(n) [ ([ X (n) | < b(a)). X(0) = X (a) — X'(n)
& a1 [} k¥ hi¢u ham chi tiéu cta tap hop.
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e b(n)
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<C 55 P G<N<i+ 1) x n,(l—(]/p,“!)—l M(x—q/“k
i=1 bn) < i
(ap dung bt déog lhire Cauchy)

C Y PG <INIi<Ci+ 1) néu q>pkh

< i=1
C Z PG <X <<i+ 1) (ogti) néu q = pkh
i=1
(ap dung b3 d& 1)
g C E [X|* néu q > pkh,
< ¢ C E X (logt X])" néu q=pkh.

Tir d6 suy ra di¢u pbai chirng minh
Bay gio ta ching minh rdng trong iruorg hop q = pih, thi dicw kign
kéo theo (1) .
Hi¢n nhién ring sup [X(n)/bin)S > C X(1)8, nén 1éu 2, dang ti (1
ding.
Pinh 1y 1 dwgce :hu'ng mirh hoar toi
Chirng minh dinh 1y 2. Truée bé lua ¥ réing theo chitng minb fré
didu kién
E :up lX( )°
mn)
8€ kéo theo E X[ < oo
véimoi q > pkh. Tur d6 theo k&t qui clia Klesov

V = Nsup S(n)/b(n)] << e biu ckiic chin. A} durg b0
n
suy ra
E sup |3 'q _
n o ibm)
Dicu kicn (4) suy ra diCu khen (2) (oie (27) B 4 én do bat gfa

lllp Ib=Xn) X(n)| << 2 gh sup b~ (n) S(n)
n
Pinh 1y 2 hoan todn duge ching mink
B2 k&t thute. ching t0i nén them mot Lé qui cfia ci dinl I¥ Irén.
H¢ qué 1. Voi q> 1, cde ditu kign sau ddy ld lucny duong 12 X3 < >

Esup| X ) &

B (0em)k] =

s vén Duy Tién 43

Cudi cung tac gid xin chan thanh ¢dm on G, T
k§ bin thio va cho nhiéu ntd xét bd ich.

10



TAI LIEU

I
1. Burkholder, D. L., Successive conditional expectalions of an integrable
tion, Ann, Math. Statist, 33, 887 —893 (1962).

2. Davis, 135 Stopping rules for S /n and the class L log L, Z. Wahr, verw.
iete 17, 117—150(1971),

3. Gabriel, J.I., Mariingales with a countable filiering index sel. Ann. Pro-
,888— 8%(1'! 7).

4 Gundy, On the Class L log I, martingales and singular integrals*
dia Matn. \XXHI 109 — 118 (1969)

5. Gut A., Marcink ewicz laws and convergence rates in the laws of large
nbers for rondom variables with multidimensional indices. Ann. probab,
39— 482(1978).

6. Gut A, Momenls of the maximum of normed partial sums of random
‘jables with multidimensional indices.Z. Wahr.verw.Gebiete 46,205~ 220(1979):

7. Gut A., Convergence rates for probabilities of moderate deviations fo-
ns of random variables with multidimensional indices, Ann. Probab. 8,298 —
I, (1980).

& Gut, A, “trong laws for inderendent identically distributed random varia-
s indexed by a sector, Ann. Probab, 11, 569 — 577 (1983)

9 Hoffmann — Jorgensen. I., Sums of independent Banach spase valued ran
n variables, Studia Math. LIL, 159 — 186 (1974).

‘ rules and the expected supremum of S;/a, and
2, 889 — 95 (1974)

rong law of large numbers for multiple sums of inde-

v dis'ributed random variables, Matematicheski Zametki

) (rn Russian),

. Zygmund, A.. Sur les fonctions independenles Fund.

.39, 60—10 (
13 McCabe, I3
2166 — 2168 (1971).
4 :')_ On monents of the maxjimum of normed partial sums,
7. 531(1969).

» sums o[ irdependent random variables en the partia-
robab. 2, 906—917 (1974).

Shepp,L.A., On the supremum of S,/n, Auna. Muth. Statist,

ordere | sei,

UYEN VAN GIANG
0N THE SUPRIEMUM O MULTIPLE SUMS OF INDEPENDENT RANDOM
ALABLES WITii NORMALIZING SEQUENCES OF TYPE (n'/P+ . +nl/p")”h

Let {X,X(n). n< N¥| be a family of independent identically distribuled random
“]/pk)llh,
K

7
jabies with EX = 0; N(n) tbeir partial sums; b(n) = (u:‘P‘ + .
wh >0, 0" (p, + .. ph << 2. The paper treats the problem of relating
ts of X to moments of sup | b=* (m)X(n) 1 and sup | b7 (n) 2(n) | .
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