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B (En)nen NPITNQDBENLFES, HE|&| = 00, (an)nen 5™ M BRI IR M 751, ASOH
Feller (1946) & T 7] 43 A7 A B ANAE L BEALT 51 1 Al PR s B4 T S B BN QD BEH LT 1 K 15 7.
X PFHNQDRENLUF I, Borel-Cantelli5| ¥, 53K K & 2E.
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§1. 3

EX 1.1 Hrv F5(E)nen NFFINQD (Pariwise Negatively Quadrant Dependen-
t, NQD)H, £ 3T # j¥3FH

P(& > s,& >1t) —P(& > s)P(§ >t) <0, s,t € R. (1.1)

PINQD F7 41 2 60 55 P9 A2 AE N AR T2 B0 — 2K BENLF 21, V82 SO S &
H AR AE WL R AT R, 2 IINASZ & R 2 —. R BN QD 31 (1)
WEFUml AT B RS, [R] iy BE 0 R xE. 2 H AT Oy, & KESCERIY 8 7 INQDF 5
(RIAR R A 5T, e B FE Matula (1992)3845 1 [F 7340 B FIN QD41 () Kolmogorov Al 5 K %L
FEME EAR T, FRUE RN VR [E (1998) 78 B In 1 AR & 2% 11 5 3R 95 17 8] 234 1 I PIN QD
7 F) fiiMarcinkiwicz-Zygmund 5% K 0 € £ Al Baum-Katz5€ 4 W S & 21, H M AE A1k F
#(2008) 1118 T FIINQD 7 #1 () 5m AR e 1t SR B9 (2002) W18 T INQDAI ) = R H e
| Kolmogorov-Chung 5 KHUE HE, 3745 1 57356 — B I Baum-Katz 56 2 USK I &
P AEABATT I S A AR B AL AR R I AR AE I AT B N BE AN QDRENL A 21 AR BR PR BT, A<
SCIRATT R 1R B AN AE RN QDBE AL 71 ) 5 B BR 12 5, 4 Feller 78 SCHER[1] b 58 T M7 [ 73
AT IR AFAERENL 51 B 5 AR R 2 BEHE ™ 2 B TN QDB .

BN =1{0,1,2,...}, N, = {1,2,3,...}.

X 12 Hev () nen HIFS], EXHERY R € N B8 an — an > an —
ap—1.
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§2. FEZhp

FEL R B B ICE N 2 0, TIOR3 B
BIEE 2.1 ([7))  #(An)nen, 5 FIBEHLRE, 253 P(A,) = oo, ]
n=1

i

=18

n 2
(2 P(an)
P(Ay,i.0.) > limsup nlzl )
" X P(Ain4y)
ij=1

SI3E 2.2 (W[8]) BERIARMBEHIAZE, N

S PE>n) <EE<T+ Y P(E>n)

n=1 n=1

SIEE 2.3 (W[A])  #{& nen, ZFF NQD BEHLUT A, f(-) 2RI RE( /BN, T
{f(gn)}n€N+ &%WWNQD@@%E&%?W

SIEE 2.4 (W[3])  W{& tnen, NIRAIDATPIPINQDEENLFHI, #5E|& | < oo, W
lim S

n—00 n
At 1 B S
B 2.1 B nen AR FNQDBENLTSY, Ely] = o0, Su = 32 &, (an)nen
e 1 R 05 51 L 50 = 0. .
(1) # > P(|&n] > an) = oo, MIP(|S,| > ap,i.0.) = 1.

n=1

(2) # § P(|€n] > an) < 00, MIP(|S,| > an,i.0.) = 0.

n=1

ERR: (1) (an)nen—FUPREIEH 10 7 5 Hag = 0, 581 {an/n}nen, MIETImIT
B AR B 1 L 1 T 0o
BB L RGE R AR, M3 > 0, M3V n € N, Ha, < cn. HILH

= E&, a.s..

il P(|&] > en) < §1P(|§1| > ay,) < co.

5 #2.2 5 %0

E
|€1] < 0
C

HE|&)] = coFJE! WIMATFIIN > 0, H4n > NI, fFag, > 2n > n.
HIE|S1| = oo (EJ& AR X, HHEMHES = oo, B < coMlEES < o0, E§) = o0), I
WHREES = oo, EE) < oo, NI HT 5] EE2. 241

013

P(&{ > n) < oc.

n=1
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SPE Zan) <N+ S PE 2an) <N+ S PlE 2n) <o (21)
n=1 n=N-+1 n=N+1

Haﬂ:(an)neN%Fz*‘gﬁi E(], MXtFvn e N, ﬁaanl < a2p < A2n+1, E(&n)nGN%Iﬁ‘l
IIAH, TR

i P(|&2n+1] > agns1) < i P(|&2n| > a2n) < i P(|&2n—1] > agn—1).
E'%Z P(|&2n| > a2n)7FDZ P(|&on—1] > asn—1)5EA HHIF 1) SR, REB?Z P(|&n] >
an) = oo, LA

i P(|€an] > azn) = oo.

PR E Z P(|n| > a2n) = Zl P(|&2n| > a2n) = 00 ((§n)nen2 A7 1)) LI A|En| >
azn} C{& > a2n} U{&, > agn}, W
o0 = ; P(1&] > asn) < f;lp(gg > as) + i P(&; > asn). (22)

mgiﬁmzmﬁﬂﬁfpgg>a%y:m.@%ﬂ@&m@D%N%%%%NQm%m?
n=1
Bl A A, = (& > agy), HTIHE2.1, K

P(Ap,i0.) > limsup — =
T PAIN4)

n 2
(ZPe)
> limsup =1 -
Y P(A) A+ Y P(A)P(4)
i=1 i#7,5,5=1
(£ Pean)
= limsup — =
(L P(A)) + 3 PA)(1 - PA)
(%pia)
> limsup — =1 R =1.
" (L P(A)) + 2P

BIFFP (&) > azn,i0.) = 1, HBLFTAIP(|6a] > azn,i.0.) = 1, iR Flag, > 2a,, T/

P(|Sn — Sn—1] > 2an,i.0.) =1 = P(|Sp| + |Sn-1] > 2ay,i.0.) = 1.
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P (|Sy| > an,i.o.) =1 (FE4HIEA IR 3%1).
(2) Br > m, &

(n/r)a, m¥En=0,1,...,r;
Cn =
an, MR =r+1,r+2,...,
M{ e b nentAE =4 1N 751, FE4

B(z) = (¢p+1 — cn)(x —n) + ¢, x€nn+1), n=0,1,2,....

EER, B(r)=cpp1 —cnyz €[nyn+1),n=0,1,2,.... HHIB (z) KX To2IERE R, N
M5 2 B(x) A7 A& 1538 (1) ™ bR 24
ii'nn = B_1(|€n|/2)7 Thn=m-+mn2+-+mn, gn = |§1‘ + ‘52’ +eee ‘fn‘v n €N, X

Z nP(an < ffr < an+1) < Z P(&; > an) < Z P(|€n| > an) < 00,
n=1 n=1 n=1

CIEZEN

718

i nP(a, <& <apt1) < f P, >an) <
n=1

n=1 n=1

P(l&n| > an) < oo.

H{an/n}nen, RIS UGIEIE 21T 55 (1,

ERGE M gfr Hg < r, 15

013

1
(n+D[P(an < & < api1) + Plan <& < ant1)] < 6
q

1

[/O zdP(§ < ) +/0aq 2dP(& <a)| < 5.

[~

S
3

HI B () 2 P A B VRSB 1Y )T R A, 5 0 B () A 7™ i BRI 0 TV R B, BRATI %

B! (?) <max{B ! (x), B~ (y)} < B Y(z) + B~'(y).

FT A
T, _ B&l/2)+ B '(&l/2) + -+ B~ (&l/2)
- BN +B &)+ +BHENH+B () +B (& )+ +B ()

- . (23)
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o
B (2)dP(¢f < 2) + z)dP(& < )

/, o
= / B Y (z)dP(& <) + / B~ (2)dP(¢f < )
/O B~ (z)dP(¢ < z) / B~ <)
(/0 2dP(&f <ac)+/0 2dP(¢f ))
<5 ([T e <o+ [ B @ape <)
< T(/an zdP(¢} gx)+/0aq #dP(E <))
Ly / + dP(&f <) + / + (& < 7))

G _
ita 2 (DR (Pl <& Sann) +Plen <& < an))
T n=q

IA
\
|

3 (4 D)(P(an < & < any1) + Plan < & < ani1))

< = — a.s. (M n— 0). (2.4)

— R, {1 nen AR NQDEEHLF A1, 118 2 B(z) & A8 i B nen
5{&7 bnen, FRBHNQDE), H131 B2 3K1{ B~1(&;) bnen, F{B(E]) bnen, VAR i P
NQDFEHLFF. H(2.4)RATEBL(ED), (n e NL)EBYE), (n € NL)FIWIHEEAFLE, N
MEB™Y(|&|/2) 1. 51 BE2.456 T PP [R r AT NQD BE AL 51 ) 5 R H0E 1, A0

P(h;n B~ + B‘%fi) +oF BT _epe et )> _ (2.5)
PAK
P<h}ln B7l(&) + Bl(éi) ++B7HE) EB—1(5;>) 1 (2.6)
H1(2.3)s (2.4)s (2.5)F1(2.6)=, 713
o(ip < ) - =

BI, Mn — ooftf, T, < (5/12)n, a.s..
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T B (2) 2 ™R B8 i B8, AT n € N, 2, >0, B(z1 + 20 + -+ +2,) >

B(z1) + B(xo) + -+ + B(xy,) (BARIEBH W F2). 3N € N, Hn > max{N,r, 61, H
(2.7) 00

1Sl < S = 2(B(m) + Bln) + - - + B(ny)) < 2B(T}) < 23(@), as.

- 12
P BT, #in/2 > r, N

#in/2 <r, N

50 n a
23(7)<23(f): (>< .
12)=P\g) =" )=¢

Mn T, 0 — A EEL,

50 n—1
2B(E) §2B( 5 )San_1<an

(X5 A A A FRATE SRR > 6). M|S,| < ay, as..
MITAFP(|S,| > an,i.0.) = 0. O

M xR

L BB (1S 4 |Sn_1| > 2an,i.0.) = 1, WP(|S,| > an,i.0.) = 1.

TEBR: (S, > |Snot[BF, TIP([Sp] > an,1.0.) = 15 24|S0| < [Sp_i|BF, RIP(|Sn_1| >
an,i.0.) =1. Xa, > an_1, P(|Sn_1| > an_1,i.0.) = 1.

22 FAREP(|S,] > ap,io.) = 1. O

2. XVa, >0, HB(x1+x9+---+x,) > B(wy) + B(xa) + -+ -+ B(xy,), HHB(0) = 0.

WERR: HMERREDEM AR Sy, 2 f(2) = Bz +y) — B(z), = >0, W f'(z) = B'(x
+ y) — B'(z), HB(z)™ k%38 0N & B (z) > 0, W f(2)AERE, T f(x) > £(0), X
B(0) =0, #B(x +y) > B(z) + B(y), FIFAXAAG98, 5 Mmss e mior. O
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A Limit Theorem for Pairwise NQD Random Sequence

MuU YAN WANG ZHONGZHI
(School of Mathematics & Physics, Anhui University of Technology, Ma’anshan, 243002)

Let (£,)nen be a sequence of pairwise negatively quadrant dependent random variables with E|&;| =
oo and let (an)nen be a sequence of strictly increasing convex numbers. In this paper, the Feller (1946)’s
work on independent identically distributed variables with infinite expectation is extended to the case of
pairwise negative quadrant dependence random variables.
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